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Left Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-376 
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Tape-Out Lever Spring, and Tape-out Lever • • • • • • • • •  6-377 
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Rear View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-386 

Clutch Mag net Assembly (Preliminary - Main Bail/ 
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S pring, and Armature Bail Spring, Rear View • • • • • • •  6-388 

Tape Lid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  6-390 
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Tap e  Lid Release Plunger Spring and Tape Lid 
Spring, Right Side Vie� • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-393 

Tape Guideplate, Front View • • • • • • • • • • • • • • • • • • • • • • • 6-394 
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Coverplate and coverp late Detent Spring • • • • •  • • • • • •  6-39 8 
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Spring, and Tape-out Contact Bracket , Front Vie� • •  6-399 
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Contact Spring . . • . • • . . • . . . . • • • . • • . • . • • • • • • • • . . • . • . 6-405 
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Tap e  Lid sensing Lever) • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-406 

Tight-Tape Intermediate Arm and Intermediate Arm 
Spring, Rear View . . • • . . . • . . • . • • . • • • • . . • . . • • . . . • . . .  6-4 0 8 

Main Bail Spring, Feed Ratchet Detent Spri ng and 
Main Bail Trip Lever, Front Vie� • • • • • • • • • • • • • • • • • •  6-40 9  

Main Bail, Front Vie� • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-411 
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Transfer Lever Spring, Rear Vie� • • • • • • • • • • • • • • • • • •  6-415 

Locking Bail Spring, Front View • • • • • • • • • • • • • • • • • • •  6-416 
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Gap • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-Q54 

Electrical Service Unit Armature Spring Tension • • •  6-455 
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Front View • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-470 

Tabulator Pawl-Horiz ontal (Final) • • • • • • • • • • • • • • • • • 6 -472 

Tabulator Stop Setting, Front View • • • • • • • • • • • • • • • •  6-474 
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Left Side View . • . . . • . • . . . . . . . . . . . . . . . • . . . . . • . • . . . .  6-477 

Pointer, Blocking Arm, and Blocking Arm Spring, 
Left Side View • . • . • • • . . . . • . • • • . . . • • • • • • • • • . . • • • . . . 6-479 

Type Box Clutch Trip Lever (Selective Calling Units, 
With or Withou t  Off-Line Shift Solenoid), Left 
Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-480 

Print Suppressor code Bar Spring, Front View • • • • • •  6-482 

Code Bar Shift Mechanism, Condition Code (Zero) 
Code Bar Shift Mechanism, and Off-Line Shift 
Solenoid Bracket Assembly, Front View • • • • • • • • • • • • •  6-482 

Blocking Bail, Off-Line Stunt Shift Solenoid Spring, 
and Type Box Clutch Suppression Arm, Front View • • • 6-484 

con dition Code Shift Fork Spring, Front View • • • • • •  6-486 

Automatic Carriage Return/Line-Feed Blocking Slide 
Spring, Top View • . • • • • • . . . . • . • . . • . . . . . . . • • • • . • • • . .  6-486 

Carnming Bail Spring, Front View • • • • • • • • • • • • • • • • • • •  6-487 

Camming Bail Stop Arm, Front View • • • • • • • • • • • • • • • • •  6-487 

FIGURES Stunt Box Contact, Right Side View • • • • • • • •  6-488 

Zero Code Bar Shift Mechanism and suppression 
Code Bar Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-489 

Function Clutch Trip Lever and Solenoid Plunger 
Spring, Left Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-491 

Suppression Bail Adjusting Bracket, Top View • • • • • •  6-493 

Reset Bail Operating Spring, Left Side View • • • • • • • 6-493 

Carriage Return Lever • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-494 

Switch Position and Switch Bracket Spring, Rear 
View . . • • . . . • • • . • • . . . . • • • • . . . . . . • . . . . • • • • . . • . . . . . . .  6-496 

Switch Operating Lever, Right Side View • • • • • • • • • • •  6-496 

Page F eed-Out G ear Play, Mounting Bracket, Indexing 
Disk, and Vertical Tabulator Slide Retainer, Left 
Side View • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •  6-497 
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P age Feed-out Index Plate Position, Blocking Lever, 
Pointer, and switch Contact Pressure, Left Side 
View . . . . . • . . . . . • . . . . . • . . . . . • • . . . . . • . . • . . . • • • . . . • . .  6-500 

Transmitter Control Switch for Transfer Type 
contacts, Left Side View • • • • • • • • • • • • • • • • • • • • • • • • • •  G-501 

Transmitter Control Switch for Single-contact Type 
contro l, Tabulation Index Plate Position, and 
Blocking Lever Spring, Left Side View • • • • • • • • • • • • • G-503 

switch Contacts for Transfer Type Control Switch 
(Transmitter Control Only), Left Sid e View • • • • • • • •  G-505 

Tabulator Bail Spring, Left Side View • • • • • • • • • • • • •  G-507 

Form-out Pawl Spring, Left Side View • • • • • • • • • • • • • •  G-507 

L ine-Feed Clutch Trip Lever Spring, Rea r  View • • • • •  G-508 

Stunt Box Switch Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • G-508 
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contact, Normally-Open contact Gap, Contact Spring, 
and Swinger Spri ng, Right Rear View • • • • • • • • • • • • • • •  G-512 

L atchlever Spring and Trip Cam, Right Rear View • • •  6-513 

C ontact Bracket and Drive Cam, Right Rear View • • • •  G-514 

Form Alignment switch and Form Alignment SWitch 
Spring, Left Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • •  G-51 6 

Armature Extension overtrav el, Left Side View • • • • •  6-518 

Armature Extension Clearance and Blocking B ail 
Extension Clearance, Left Side View • • • • • • • • • • • • • • •  6-519 
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Magnet Armature Return Spring, Left Side Top 
View . . • . • • . • . . . . . . . . . . . • • . . . . . . . . . . . . • . . . • . . . . . . . .  6-520 

Shif t Magnet Yoke, Shift Magnet Armature, and Shift 
Magnet Armature Return Spring, Left Side View • • • • •  6-522 

Shif t Cod e Ba r Return Spring, Front View • • • • • • • • • •  G-522 
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Form Feed-Out Torsion Spring • • • • • • • • • • • • • • • • • • • • • •  6-524 

Ribbon Magnet Hinge Bracket, Armature Spring, and 
Ribbon Magnet Bracket (Preliminary and Final), Left 
and Right, End Vi ew • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-525 

Ribbon Roller B ail Spring, Ribbon Reversing Lever 
Spring, and Ribbon Guide Lever Spring, Left and 
Right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-527 

Wire B ai l  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-529 

Switch P osi ti on, Right Front View • • • • • • • • • • • • • • • • • 6-530 

Bail Spring, Right Front View • • • • • • • • • • • • • • • • • • • • •  6-531 

Line Bre a k  Le ver Spring • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-533 

Switch Lever Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-533 
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Cord Assembly . . . • . • . . . . . • . . . . • . . . . • • . . • • . . • • • • • • . •  6-537 
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Character Counter Scale • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-538 
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Disabling Device • . • • . • • • • • • • • • • • • • • • • • . • • • • • • • . • • •  6-549 
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Armat ui:e • • • • • • . • . . • • • • • • • • • • . • • . • . • • • • • • • • • . • • . . • • 6-54 9 
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6-442. Con.tact Gap • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-�551 

6-443. Universal Code Bar Contact • • • • • • • • • • • • • • • • • • • • • • • •  6-551 

6-444. Armature Clamp . • . • • • • • • • • • • • • • • • • . • . • • • • • • . • • • • . • •  6-552 

6-445. Power Backspace Switch Position • • • • • • • • • • • • • • • • • • •  6-553 

6-446. Gearshift Mechanism and Magnet Armature Spring • • • •  6-555 
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6-450. Keyboard Universal Switch (Horizontal and 
Vertical), Le ft View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-559 

6-451. Magnet Yoke . . . . . . • • • . • • . . • . . . • • • . . • • • . • . • . • • . • • . . •  6-560 

6-452. S top Lever Latch • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-560 

6-453. S ensing Lever Springs and Character Generator 
Mounting Plate . • . . . • • • • • • • • • • • . . • • . . • • • • • • . • • . . • • •  6-562 

6-454 . Detent Lever Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-563 

6-455. Drive Link and Drive Link Spring • • • • • • • • • • • • • • • • • •  6-563 

6-456. Stepping Pawl • • . . . • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • . • 6-565 

6-457. Stepping Pawl Spring, Latch Operating Lever Spring, 
and Latch Operating Lever Adjusting Screw • • • • • • • • •  6-565 

6-458. Blocking Lever Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-567 (, 6-459. 

6-460. 

Armature Latch Spring • • • • • • • • • • • • • • • • • • • • • •• • • • • • •  6-567 

Motor Control Relay Switch • • • • • • • • • • • • • • • • • • • • • • • •  6-568 

cvii 



NAVE LEX 0967 -LP-625-5010 

Figure 

6-461. 

6-462. 

6-463. 

6-464. 

6-465. 

6-466. 

6-467. 

6-468. 

6-469. 

6-470. 

6-471. 

6-472. 

6-473. 

6-474. 

6-475. 

6-476. 

6-477. 

6-478. 

6-479. 

6-480. 

6-481. 

cviii 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Coding Message Drum • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-569 

Keyboard Lock Bail Eccentric, Top View • • • • • • • • • • • • 6-570 

Clutch Trip Delay • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-571 

Trip Delay Torsion Spring • • • • • • • • • • • • • • • • • • • • • • • • •  6-572 

Rake Assembly, Perforator, Left Side View • • • • • • • • •  6-573 

Feed Pawl Adjusting Plate (Prelimina ry and Final), 
Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-575 

Return Latch, Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • 6-576 

Feed Pawl Eccentric (Prelimina ry) (For Chadless 
Tape), Perforator . • • . . . . • . • . . . . . . . • • • . . . . . . • . . . . . •  6-577 

Backspace Ratchet and Backspace Pawl C learance 
(Prelimina ry and Final), Perforator • • • • • • • • • • • • • • •  6-578 

Feed Pawl Disabling (For Fully Perforated Tape), 
Perforator . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-580 

A rmature Spring, Latch Extension Spring, and 
Magnet Position, Perforator • • • • • • • • • • • • • • • • • • • • • • •  6-580 

Unshift-On-Space Function Blade and Function Blade 
Spring, Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-582 

Chade Chute Assembly, Perforator • • • • • • • • • • • • • • • • • •  6-584 

Unshift-On-Space Function Blade and Function 
Blade Spring, Reperforator • • • • • • • • • • • • • • • • • • • • • • • •  6-585 

Signal Bell Contact and Contact Bracket Assembly, 
Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-587 

Print Hammer Stop (Preliminary and Final) , 
Reperforator, Front V iew • • • • • • • • • • • • • • • • • • • • • • • • • •  6-589 

Rake Assembly, Reperforator, Left Side View • • • • • • • 6-590 

Feed Pawl Adjusting Plate, Reperforator • • • • • • • • • • •  6-591 

Return Latch, Reperforator • • • • • • • • • • • • • • • • • • • • • • • •  6-593 

Feed Pawl Eccentric (Preliminary) (For Chadless 
Tape), Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-594 

Backspace Ratchet and Backspace Pawl Clearance 

"'� 

�) 

J .. \.;.)� 



' 

('' 

( 

I 
"�· 

Figure 

6-482. 

6-483. 

6-484. 

6-485. 

6-486. 

6-487. 

6-488. 

6-489. 

6-490. 

6-491. 

6-492. 

6-493. 

6-494. 

6-495. 

6-496. 

6-497. 

6-498. 

NAVE L EX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

(Preliminary and Final) • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-595 

Feed Pawl Eccentric (Preliminary ) (For Fully 
Perforated Tape), Reperforator • • • • • • • • • • • • • • • • • • • •  6-597 

Armature Spring, Latch Extension Spring, and 
Magnet Position, Reperforator, Front View • • • • • • • • •  6-597 

Armature Hinge, Reperforator, Front View • • • • • • • • • •  6-599 

Drive Bail Spring and Mounting Plate, Reperforator, 
Front View . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . .  6-5 9 9 

Magnet Assembly, Reperforator, Front View • • • • • • • • •  6-600 

Blocking Latch Torsion Spring, Blocking B ail 
Spring, Non-repeat Lever Spring, and Armature 
Backstop, Reperforator, Front View • • • • • • • • • • • • • • • • 6-602 

Release Lever, Reperforator, Front View • • • • • • • • • • •  6-603 

Latchlever and Release L ever Spring, 
Reperforator . . . • . . . • • • • • • . • . . . • . . • . • • • . • . . . . • • • . . •  6-604 

L atchlever Spring, Reperforator, Front View • • • • • • •  6-605 

Release Arm and Release Arm Spring, Reperforator, 
Front View ........................................ 6-60 6 

Rear Check Pawl, Rear Check Pawl Spring, and Feed 
Pawl and Front Check Pawl Springs, Reperforator, 
Front View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-608 

Front Ratchet STOP Position, Reperforator, 
Front View . . . . . . . . . . . . . . • . • . . • • . . . • . . . . . . . . . • • . . . . 6-61 0 

Time Delay Lever, Time Delay Lever Spring, and 
Ratchet Return Spring, Reperforator, Front View • • •  6-611 

Drive Arm spring and Punch Slide L atch, Reperforator, 
Front View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-612 

Trip Cam Follower and Adjusting Lever, Reperforator, 
Front View ........................................ 6-61 4 

Reset Bail Trip Lever, Reperforator, Front View • • •  6-615 

Tape Length Adjusting Plate, Reperforator, Front 
View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . •  6-617 

c ix 



NAVELEX 0967-LP-625 -5010 

Figure 

6-499. 

6-500. 

6-501. 

6-502. 

6-503. 

6-504. 

6-505 . 

6-506. 

6-507. 

6-508. 

6-509. 

6-510. 

6-511. 

6-512. 

6-513. 

6-514. 

6-515. 

6-516. 

6-517. 

ex 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Blocking Link (Horizontal Clearance) and B locking 
Link Torsion Spring, Reperforator • • • • • • • • • • • • • • • • •  6-618 

Reset Bail Latch and Bail Latch Spring, Reperforator, 
Front View . . . . . . . . . . • . . . . . • . . . • . . . . • • . • . . . . . . . . . . .  6-61 9 

Reset Bail Trip Lever Spring, Reperforator, Front 
View . . . . . • • . . . . . . . . . . . . . • . . . . . . • . . • . . . . . . . • . . . • . . .  6-621 

Contact Swinger and cont act Spring Gap, (Preliminary), 
Reperforator, Front View • • • • • • • • • • • • • • • • • • • • • • • • • •  6-621 

Contact Assembly, Reperforator, Right Side View • • •  6-622 

Tape Length Adjusting Plate and contact Assembly 
Mounting Bracket, Reperforator, Front View • • • • • • • •  6-623 

Tight -Tape switch, Rear View • • • • • • • • • • • • • • • • • • • • • •  6-625 

Torsion Spring and Tape Shoe, Rear View • • • • • • • • • • •  6-625 

Tape Sensing Feed Wheel Phasing, Tape Motion Contact 
Gap, Tape Motion Contact swinger, and Detent Lever 
Spring, Rear View • • . • • . . . . . . . • . • • . . • • • • • • . • . . . • . • .  G-627 

Tape-out contact and Tape-out Bail Torsion Spring, 
Front View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 6-629 

Tape-out Pin Spring and Tape-out Pin, Front View • •  6-631 

Normally-Closed Contacts - Backstop, Front View • • •  6-632 

Normally-Closed Contacts - Spring, Front View • • • • •  6-632 

Normally-Open Contacts - Gap and Normally-Open 
Contacts - Spring, Front View • • • • • • • • • • • • • • • • • • • . •  6-634 

Contact Assembly Positioning, Front View • • • • • • • • • •  6-634 

Contact Swinger - Sensing Arm Clearance, Front 
View . • • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  6-635 

Contact Se nsing Arm - Upstop Clearance, 
Front View • . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  6-6 3 6 

Sensing Arm - Transfer Lever Alignment , Sensing 
Arm Spring and Split Bail Eccentric, Front View • • •  6-637 

Normally-open and Normally-Closed Contacts, 
Front View . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  6-639 

5� 

0) 

J 



( " 

( 

( 

F igure 

6-518. 

6-519. 

6-520. 

6-521. 

6-522. 

6-523. 

6-524. 

6-525. 

6-526. 

6-527. 

6-528. 

6-529. 

6-530. 

6-531. 

6-532. 

6-533. 

6-534. 

6-535. 

6-536. 

NAVELEX 0967-LP-625-5010 

LIST OF IL LUSTRATIONS - Continued 

Title Page 

Contact Sensing Arm and Auxiliary Contact Operating 
Bail Spring, Front View • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-641 

Switch Lever Spring and Switch Lever, Front View • •  6-644 

Tape Deflector Bracket and spring, Top View • • • • • • •  6-645 

Contact Lever and Contact Gap (Start and Stop 
Contacts), Front View • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-647 

Contact Bracket, Front View • • • • • • • • • • • • • • • • • • • • • • •  6-647 

Rub -Out Deleter Bail Guide, Right Side View -
Oblique ........................................... 6-649 

sensing Pin Spring and Rub-Out Deleter Bail Spring, 
Front View . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . • . • • . . . .  6-650 

Tape Notch Sensing Pin Spring and Tape Notch 
Sensing Contact, Front View • • • • • • • • • • • • • • • • • • • • • • •  6-652 

Start-stop Ga p (For Tabulator control) and Timing 
Bail Spring, Rear View • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-654 

Tape Slack Arm Adjustment and Contact Gap , 
Rear View . . . . . . • . . • • . . . . . • . . . . • • . • . . . . . . . . • . • . • . . •  6-656 

Magnet Armature Gap, Front View • • • • • • • • • • • • • • • • • •  6-656 

Blocking Bail Arm Eccentric and Blocking Bail 
Eccentric Pivot, Front View • • • • • • • • • • • • • • • • • • • • • • • 6-657 

Bail Lever Guide and Start Lever Spring, Right 
Side View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  6-659 

Selector Armature Clamp Strip and Armature 
Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . • . . . . . . . .  6-660 

Selector Armature Backstop Alignment, Bottom 
View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-661 

Code Bar Shift Lever Drive Arm • • • • • • • • • • • • • • • • • • • •  6-663 

Code Bar Shift Lever Link Guide Bracket • • • • • • • • • • •  6-664 

Antideflection Plate, Left Side View , Upside 
Down . • • • • • • • • . . • . . • • . • • • • . • • • • • • . . • • • • • • • • • . • • • • • •  6-665 

Clutch Trip Shaft Set Collars, Rear View • • • • • • • • • •  6-666 

cxi 



NAVE LEX 0967-LP-625-50 10 

Figure 

6-537. 

6-53 8. 

6-53 9. 

6-540. 

6-541. 

6-542. 

6-543. 

6-544. 

6-545. 

6-546. 

6-54 7. 

6-548. 

6-549. 

6-550. 

6-551. 

6-552. 

6-553. 

6-554. 

6-555. 

6-556. 

cxii 

LIST O F  I L LUSTRATIONS - Continued 

Title Page 

Clutch Trip Lever Spring, Rear View • • • • • • • • • • • • • • •  6-668 

Spacing Clutch Trip Lever, Left Side View • • • • • • • • •  6-669 

O scillating Rail Slide Position, Front View • • • • • • •  6-670 

Spacing Feed Pawl Spring, Front View • • • • • • • • • • • • • •  6-671 

Automatic Carriage Return/Line-Feed Bellcrank 
Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • G-675 

Right Margin and Spacing Cutout Transfer Bail 
Spring, Front View • . . . • . . . • . . . . . . . . . • . • . . • • • . • • • . •  6-675 

Decelerating Slide Bellcrank Spring, Front View • • •  

Autom atic Carriage Return and Line Feed Arm, 
Front View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . . . .  6-676 

Margin Indicator Lamp, Front View • • • • • • • • • • • • • • • • •  6-678 

FIGURES-LETTERS Shift Code Bar Operating 
Mechan is m  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-679 

Function Reset Bail Blade • • • • • • • • • • • • • • • • • • • • • • • • •  6-681 

F unction Stripper Blade Arms, Right Side View • • • • •  6-682 

Bell or Motor Stop F un ction contact, Right Side 
View . . . . . . . • . • • • • . . . . • • • • . . • . . . • • . . • . • . . . • •• • . • . . •  6-684 

Function Contact Spring, operated and Unoperated • •  6-685 

Horizontal Positioning Drive Linkage and Drive 
Linkage Tension Spring with Earlier Design 
D ri ve Linkage and Tension Springs, Front Vie� • • • • •  6-687 

Horizontal Positioning Drive Linkage and Drive 
Linkage Torsion Spring with Earlier Design 
Drive Linkage and Torsion Springs, Front View • • • • •  6-689 

Shift Linkage Spring, Early Design, Front View • • • •  6-690 

Type Box Carriage Roller, Front View • • • • • • • • • • • • • • 6-691 

Printing Hammer Stop Bracket, Print ing Arm, and 
Type Pallet Spring • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6-692 

Ribbon Reverse Spur Gear, Detent, and Detent 
Lever Spring . . . . . . • . . . . . . . • . • • . . . . . . • . . . • . . . . . . . . .  G-694 

'"'. /3, 

) 

,J 



( 
F igure 

6-557. 

6-558. 

6-559. 

6-560. 

6-561. 

6-562. l 
'" 6-563. 

I 6-564. 

l 
6-565. 

( 6-566. 

6-567 . 

6-568. 

6-569. 

6-570. 

6-571. 

6-572. 

6-573. 

6-574. 

(" 

6-575. 

...... 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Contin ued 

Title Page 
p 

Single-Double Line-Feed Lever, Rear View • • • • • • • • • •  6-696 

Line-Feed Stripper Bail Spring, Rig ht Side View • • •  6-697 

Cam Follower Lever Spring and Reset Bail Trip 
Lever Spring, Front Vie� • • • • • • • • • • • • • • • • • • • • • • • • • •  6-559 

Ten Characters Per Inch (Preliminary and Final), 
Early Design, Front View • • • • • • • • • • • • • • • • • • • • • • • • • • 6-700 

Lateral and Front-to-Rear Wheel Position Detent, 
Early Design • . . • . . . • . • . . • • . • . • . . • . . • • • . • . • • • . • . . . •  6-702 

Tape Guide, Early Design, Front View • • • • • • • • • • • • • •  6-704 

Detent Spring and Drive Arm Spring, Rear View • • • • •  6-704 

Clamp Plate Spring and Tape Platform, F ront View • •  6-706 

Tape Lid • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-707 

Tape Lid Release Plunger Spring For Units Without 
Tape Lid Spring, Right Side View • • • • • • • • • • • • • • • • • •  6-709 

Operating Lever Slide Arm, Operating Lever Extension 
Link Spring, and Tabulator Shaft S pring (Torsion), 
Left Side View • . . • • . • • . • • . . . . . • . • • • . • • • • . • • • • • • • • •  6-711 

Operating Lever Adjusting Plate, Left Side View • • •  6-712 

Trip Arm Latch Bail and Trip Arm Latch Bail 
Spring, Left View • • • • • • . . . . . • • • • . . • • • • . . . • . . . . • . • •  G-712 

Trip Arm Latch Bail Adjusting Plate, Left View • • • •  6-714 

Spacing Cutout Transfer Bail set Collar, Bottom 
View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-714 

Cam Plate Stripper Bail, Horizontal Tabulator 
Slide Arm Spring, and Operating Lever Cam Plate 
Spring, Left Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-715 

Right Marg in and Space Suppression Bypass Spring, 
Right Side View . . . • • . . • • • • . • • • • . • • • • • • • • • • • • • • . • • • 6-717 

Tabulator Shaft Mounting Brackets and Tabulator 
Pawl Spring,·Front View • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-718 

Pawl Mounting Arm Operating Range (Preliminary) , 
Front View . . . . . . . . • . . • • . • . . . • . . • . . . • • . . • . . . • . • • . . •  6-720 

cxiii 



NAVELEX 0967-LP-625-5010 

Figure 

6-576. 

6-577. 

6-578. 

6-57 9 . 

6-580. 

6-581. 

6 •. 582. 

6-583. 

6-584. 

6-585. 

6-586. 

6-587. 

6-588. 

6-589. 

6-590. 

6-591. 

6-592. 

cxiv 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Pawl Mounting Arm Operating Range (Final) and 
columnar Tabulator Stops, Front Views • • • • • • • • • • • • •  6-721 

Bellcrank Follower a n d  Bellcrank Follower Spring, 
Left Rear View . . . . • • • • • • . . • . • • . . . • • • • • • • • • • . . . • • • •  6-724 

Drive Arm for Chadless Tape, Perforator • • • • • • • • • • •  6-724 

Latch, Feed Pawl, Bellcrank, Gear Segment, Armature 
Bail, and Latch Extension Springs (For Chadless 
Tape), Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-726 

Drive Link (For Fully Perforated Tape), 
Perforator . . . • . . . • . • • • . • . . . . . • . . . . . . . . . . . . • . • . • . • •  6-728 

Feed Pawl, Bellcrank, Armature Latch, and Armature 
Bail Springs· (For Fully Perforated Tape), 
Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-729 

Power Driven Backspace Mechanism Armature Hinge, 
Perforator • . . • • • . • • • • . . • . . . • . . . • • . • . • • . . . • • • . • • . . . 6-731 

Power Driven Backspace Mechanism Armature Upstop, 
Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-731 

Power Driven Backspace Mechanism Latch Extension , 
Perfor.ator . .. . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-732 

Power Driven Backspace Mechanism Latch, 
Perforator • • . . . . • • • • . . . . . . . . . . • . . . . • . . . . . • . . . . • . . . 6-734 

Power Driven Backspace Mechanism Non-repeat Arm, 
Perforator • . . . . . . . . • • • • . . . • . . . • . . . . . . . • • . . • . . . . . . . 6-735 

Drive Arm (Preliminary) (For Chadless Ta pe), 
Reperforator, Front View • • • • • • • • • • • • • • • • • • • • • • • • • •  6-735 

Latch, Feed Pawl, Bellcrank, Gear Segment, Armature 
Bail, and Latch Extension Springs (For Chadless Tape), 
Reperforator ....................................... 6-7 37 

Power Drive Backspace Mechanism Latch, 
Reperforator • • • • • • • • • . . . . . • • . . . • . . . . . . . • • • • • . . . • . • 6-739 

Power Driven Backspace Mechanism Non-repeat Arm, 
Reperforator • • . . . • • • • . • • . . . . . • . . . . . . . . . • • . . . . . . . . .  6-740 

Armature Hinge, Reperforator • • • • • • • • • • • • • • • • • • • • • •  6-741 

Armature Upstop, Reperforator • • • • • • • • • • • • • • • • • • • • •  6-741 

/,, 

) 

",,ci) 



('" 

Figure 

6-593. 

6-594. 

6-595. 

6-596. 

6-597. 

6-598. 

( 
6-599. 

6-600. 

7-1. 

7-2. 

7-3. 

7-4. 

7-5. 

7-6. 

7-7. 

7-8. 

7-9. 

(0 7-10. 

7-11. 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Drive Link and Latch Extension (For Fully Perforated 
Tape), Reperf orat or • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-743 

Feed Pawl, Bellcrank, Armatu�e Latch, and Armature 
Bail Springs (For Fully Perforated Tape) , 
Rep er forator . � . . . . .  • . . . . . . . . � . . . . . • . • . . . !I' • • • • • • • • • •  6-744 

Ribbon-Feed Pawl Spring and Ecc entr ic stud, 
Reperforator . • . . . . • • • • • • • • • • • . • • • • • • . • • • . • • . . . . • • .  6�746 

Ribbon-Feed Drive Arm Sp ring, Ribbon-Feed Pawl 
Downstop Eccentric, and Ribbon R atchet Wheel Spr ing 
Washers, R eper forator, Rear View • • • • • • • • • • • • • • • • • •  6-748 

Ribbon Reversing Plate and Ribbon-Feed Reversing 
Arm Spring, Reperforato r, Rear View • • • • • • • • • • • • • • •  6-749 

Contact Mounting Bracket and Function B lade Spring, 
R eperf oz.:ator . . . . . . • . . . . . . • . . . . . . . • . . . . . . . . . . . • . . • .  6-751 

Normally-Open Contact Gap, Norm al ly-open and 
No�mally-Closed contact Spr�ngs, Reperforator, 
Right Side View • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6-753 

Nor mally-Closed contact Gap, Reperforator, Right 
Side View . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . • . • . . . . . . . . • 6-753 

Left and Right Side Frame Mechanism • • • • . • • • • • • • • • •  ?-324 

Pressure Roller Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • 7-325 

Space Suppression Mechanism • • • • • • • • • • • • • • • • • • • • • • • 7-326 

Space Suppression Mechanism, Early Design • • • • • • • • •  7-327 

Print Suppression M echanism • • • • • • • • • • • • • • • • • • • • • • •  7-32 7 

Pag e Feed-Out and Form starter Mech an ism • • • • • • • • • • 7-328 

Paper Spindle and Reset Bail Mechanism • • • • • • • • • • • •  7-329 

Paper Spindle and Reset Bail Mechanism, Early 
Design • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-330 

Reset Bail Mechanism, Early Design • • • • • • • • •• • • • • • •  ?-330 

sprocket Feed Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-331 

Lin e-Feed and Platen M echanism • • • • • • • • • • • • • • • • • • • •  ?-332 

cxv 



NAVELEX 0967-LP-625-5010 

Figure 

7-12. 

7-13. 

7-14. 

7-15. 

7-16. 

7-16. 

7-17. 

7-18. 

7-19. 

7-20. 

7-20. 

7-20. 

7-21. 

7-22. 

7-23. 

7-24. 

7-25. 

7-26. 

7-27. 

7-28. 

7-28. 

cxvi 

LIST OF ILLUSTRATIONS - Contin ued 

Title Page 

L eft Side Linkage and Rocker Shaft Mechanism • • • • • •  7-333 

�eft Side Linkage and stripper Blade Mechanism, 
Early Design . • . . . • . . . • . . . . . . . . . . • . . . . . . . • . . • . • . • . •  ?-334 

Right Side Linkage and Type Box Carriage Mechanism, 
Early Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  7-334 

Right Side Linkage and Type Box Car r iage 
Mechanism • • • • • • • • • • • • • • • • •  , • • • • • • • • • • • • • • • • • • • • • • •  7-335 

Main Shaft Mechanism (Sheet 1 of 2) • • • • • • • • • • • • • • •  7-336 

Main Shaft Mechanism (Sheet 2 of 2) • • • • • • • • • • • • • • •  7-337 

Spacing, Line-Feed and Function Clutches, Early 
Designs • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-338 

Trip Shaft Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-339 

carriage Return and spacing Drum Mechanism • • • • • • • • 7-340 

Front Plate Mechanism Typing Unit (Sheet 1 of 3) • •  7-341 

Front Plate Mechanism Typing Unit {Sheet 2 of 3) • •  7-342 

Front Plate Mechanism Typing Unit (Sheet 3 of 3) • •  7-343 

Front Plate Mechanism, Early Design Parts • • • • • • • • •  7-344 

Code B ar P ositioning Mechanism • • • • • • • • • • • • • • • • • • • •  7-345 

Code Bar Positioning Mechanism, Early Design 
Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-346 

Selector Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-347 

Selector Knob Mechanism, Early Design • • • • • • • • • • • • • 7-348 

Selector Magnet Mechanism, Early Design • • • • • • • • • • •  7-348 

Selector Magnet Mechanism • • • • • • • • • • • • • • • • • • • • • • • • •  7-349 

Selector Assemblies 3 19204 (parallel) and 
319205 (Series), RFI suppression Features for 
Low-Level sets (Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • •  7-350 

Selector Assemblies 3 19204 (Par allel) and 
3 19205 (Series), RFI Suppression Fe atures for 
Low-Level Sets (Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • •  7-351 

?'' 

,, 

w) 

'J *'" 



(� 

( 

l" ' 

Figure 

7-29. 

7-30. 

7-31. 

7-32. 

7-33. 

7-34. 

7-35. 

7-36. 

7-37. 

7-38. 

7-39. 

7-40. 

7-41. 

7-42. 

7-43. 

7-44. 

7-44. 

7-45. 

7-46. 

7-47. 

7-48. 

7-49. 

NAVELEX 0967-LP-625-5010 

LIST OF IL LUSTRATIONS - Continued 

Title Page 

Selector Mounting Parts 319200, R FI SUppression 
Features for Low-Lev el Sets • • • • • • • • • • • • • • • • • • • • • • • 7-352 

R ig ht Ribbon- Feed Mechanism • • • • • • • • • • • • • • • • • • • • • • • 7-353 

Left Ribbon-Feed Mechanism • • • • • • • • • • • • • • • • • • • • • • • •  7-354 

code B ar Mechanism • • • • • • • • • • • •  •'• • • • • • • • • • • • • • • • • • •  7-355 

Code Bar Mechanism, Early Design Parts • • • • • • • • • • • •  7-356 

P rinting Carriage Assembly 150036 • • • • • • • • • • • • • • • • •  7-357 

Type Box Arrangements • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-358 

Stunt Box Major Components, Early Design • • • • • • • • • •  7-359 

stunt Box Major components • • • • • • • • • • • • • • • • • • • • • • • • 7-360 

Shift Mechanism Components • • • • • • • • • • • • • • • • • • • • • • • •  7-361 

Function Levers . . • . . • . . . . . . . • . . . . . • • . • . • . • . • • . . • • .  ?-362 

switch Assemblies and Components • • • • • • • • • • • • • • • • • •  7-363 

Switch Assemblies and Components, Early Design 
P arts. • . . . . . . • . . . . . • . • . . . . . • • • . • . . . • . . . . . . • • . • • . . • 7-3 6 4 

C able Assemblies . • • . • . . . • . . . . • • • • . . . . . . • • • •• . • . • . • ?-365 

Function Bars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  7-3 6 6 

Fucntion Bar condition Chart (Sheet 1 of 2) • • • • • • •  7-367 

Function Bar Condition Chart (Sheet 2 o f  2) • • • • • • • 7-368 

Modification Kit 151799 to Provide Latches for 
Pap er Spindle • . . • • . • • . . . • • • . . . . . • • . • • • . . . • . • . • . • • . ?-369 

Modification Kit 152350 to Provide K eyboard Lock • •  7-369 

Modification Kit 153919 to Provide Auxiliary 
Connector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-37 0 

Sprocket Feed Paper Handling Modification Kits 
(Typing Unit and C abinet) • • • • • • • • • • • • • • • • • • • • • • • • •  ?-371 

Sprocket Feed Paper Handling Modification Kits • • • •  7-372 

cxvii 



NAVE LEX 0967-LP-625 -5010 

Figure 

7 -50. 

7-51. 

7-52. 

7-53. 

7-53 . 

7-5 4. 

7-55. 

7-56. 

7-57. 

7-58 .. 

7-59. 

7-60. 

7-60. 

7-61. 

7-62. 

7-63. 

7-64 . 

7-65. 

7-66 . 

7-67. 

7-68. 

7-69. 

7-70. 

cxviii 

LIST OF ILLUSTRATIONS - Co ntinued 

Title Page 

Modification Kit 163947 to Provide Improved Manual 
Platen Line -Feed . . . . . . . . . . . . . . . . . . . ... . . . . . . . . ... . . . 7-373 

Modification Kit 15751 4  to Provide Automatic 
Carriage Return a nd Line -Feed • • • • • • • • • • • • • • • • • • • • •  7-373 

Modification Kits 305035, 305036 and 307065 to 
Provide Improved Manual Platen Line-Feed • • • • • • • • • •  7-37 4 

Keyboard Base Parts (Sheet 1 of 2) ................. 7-375 

Keyboard Base Parts (Sheet 2 of 2) • • • • • • • • • • • • • • • •  7-376 

Intermedia te Gear Assemblies 32 6727 and 326730 • • • •  7-377 

Intermediate Gear Assemblies 15422 4 and 164234, 
Early Design • • • • . • • • • • • • • . • • • • • • • • • • • • • • . . • • • . • • . •  7-37 8 

Intermediate Gear Assembly 1 44770 (Noise 
Reduction) . . . . . . . • . • . • . . • . . • . . . . • . . . • . . . . . . . • • . . • •  7-378 

Bearing Bracket Mechanism, Early Oesign • • • • • • • • • • •  7-379 

Bearing Bracket Assemblies 1 4 4749 and 305634 • • • • • • 7 -380 

Function·Bail Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-381 

Keylever Guideplates (Sheet 1 of 2) • • • • • • • • • • • • • • •  7-382 

Keylever Guideplates (Sheet 2 of 2) • • • • • • • • • • • • • • •  7-383 

Keyboard Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-384 

Keyboard Hood and Mounting Parts • • • • • • • • • • • • • • • • • •  7- 385 

Code Bar Mechanism (5-Level) . . . . . . . . . .. . . . . . . . . . . . .  7-386 

Contac t Assemblies • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-387 

Universal Bai l Assemblies 154151 and 170332 • • • • • • • 7-388 

Lockbar Assemblies 154152 (5-Level) ,  17 0331 (6- and 
8 -Level) and 192550 (5 -Level) • • • • • • • • • • • • • • • • • • • • •  7-388 

Signal Generator F rame Mechanism • • • • • • • • • • • • • • • • • •  7-389 

S ignal Generator Shaft Assemblies • • • • • • • • • • • • • • • • •  7 -390 

Signal Generator Front Plate Mechanism • • • • • • • • • • • •  7 -3 91 

S ignal Ge nerator Rear Plate Mechanism • • • • • • • • • • • • •  7-392 

,;, 

;) 

'�� 



( 

Figure 

7-71. 

7- 72 . 

7-73. 

7-74. 

7-75. 

7-76. 

7-77. 

7-77. 

<: 

7-78. 

7-79. 

7-80. 

7-81. 

7-82. 

7-83. 

7-84. 

7-85. 

7-86. 

7-87. 

(M 7-88. 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continu ed 

Title Page 

contact Box Assemblies 154165 (with Arc suppression), 
154225 (with RF suppression, Neutral Transmission) · 

and 162892 (with RF suppression, Polar 
Transmission) • . • • . • • • • • • • • • • • • . . . • • • • • . • . • . • • • • • • •  7-393 

contact Box Assembly (with RF Suppression, Polar 
Transmission), Shi e ld e d  Signal Lines • • • • • • • • • • • • • •  7-394 

Code Bar Extension B asket M echanism • • • • • • • • • • • • • • •  7-39 5 

Cam Follower Mechanism and Margin Indicator 
Assemblies ........................................ 7-396 

Auxiliary Switch Mechanism • • • • • • • • • • • • • • • • • • • • • • • •  7-397 

K eyboard switch Assembli es • • • • • • • • • • • • • • • • • • • • • • • •  7-398 

Keylever Assemblies (Sheet 1 of 2) • • • • • • • • • • • • • • • •  7-399 

K eylever Assemb lies (Sheet 1 of 2) • • • • • • • • • • • • • • • •  7-400 

Modification Kit 144708, Function Magnet Contact • •  7-401 

Tape Container Assembli es 158007, 170349 and 
176709 • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-402 

C haracter Counter Assembly 155990 • • • • • • • • • • • • • • • • •  7-403 

Modification Kits 16465 9  ( 100 rnA), 194425 ( 50 rnA, 

and 198350 (50 rnA) to Provide Synchronous Pulsed 
Transmission • . . . • • • • . • • • • • . • • . . • . • • • . • • • • • • • • • • • • •  7-404 

Modification Kit 154141 to Provide Electrical 
Signal Line Break Mechanism • • • • • • • • • • • • • • • • • • • • • • •  7-405 

Modification Kit 176405 to Add Tape Backspace 
Button . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . . • . . .  7-406 

Modification Kits 154142 and 162731 to Provide 
K eyboard with Time Delay Mechanism • • • • • • • • • • • • • • • • 7-407 

Modification Kit 309511 to Provide Universal 
Keyboard switch on M ark II I Keyboards • • • • • • • • • • • • •  7-408 

Gearsets • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-409 

Keyboard Cable Components • • • • • • • • • • • • • • • • • • • • • • • • • 7-410 

Contact Box Assembly 199070 • • • • • • • • • • • • • • • • • • • • • • •  7-411 

cxix 



NAVELEX 0967-LP -625 -5010 

Figure 

7-89 . 

7-90. 

7-91. 

7-92. 

7-93. 

7-94. 

7-94. 

7-95. 

7-96 . 

7-97. 

7-98 . 

7-99. 

7-100. 

7-101. 

7-101. 

7-102. 

7-102. 

7-103. 

7-10 4. 

7-105. 

cxx 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

contact Assembly 326 357, RFI Suppression Features 
for Low-Le vel Sets • • . . • . . • . . . . . . . . • . • . . . . . • . • • • . • .  ?-412 

Signal Gene rator Magnet Assembly , RFI Suppression 
Features for Low-Level Sets • • • • • • • • • • • • • • • • • • • • • • •  7-412 

C ontact Box Assembly 323644, RFI Suppression 
Features for Low-Level Sets • • • • • • • • • • • • • • • • • • • • • • •  7-413 

S ignal Generator C able and Components, RFI 
Suppression Features for Low-Level Sets • • • • • • • • • • • 7-414 

Mounting Components for Contact Box Cable, RFI 
Suppression Features for Low-Level Sets • • • • • • • • • • •  7-414 

Frame Mechanism, Typing Perforator (Sheet 1 
of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-415 

Frame Mechanism, Typing Perforator (Sheet 2 
of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-416 

M ai n  shaft Mechanism, Typing Perforator • • • • • • • • • • •  7-417 

Punch Rear Plate Mechanism, Typing Perforator • • • • •  7-418 

Modification Kit 159363 and 172640 to Add M anual 
B ackspace, Typing Perforator • • • • • • • • • • • • • • • • • • • • • •  7-418 

Punch Block Assemblies, Typing Perforator • • • • • • • • •  7-419 

Punch Front P late Mechanism, Typing Perforator • • • •  7-420 

Punch Bail Mechanism, Typing Perforator • • • • • • • • • • •  7-421 

Rotary Positioning M echanism, Typing Perforator 
(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-422 

Rotary Positioning Mechanism, Typing Perforator 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •  7-423 

Axial Positioning Mechanism, Typing Perforator 
(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-424 

Axial Positioning Mechanism, Typing Perforator 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-425 

Range Finder Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • •  ?-426 

Function B ox Mechanism, Typing Perforator • • • • • • • • •  ?-427 

S electing Mechanism Used on High-Level Sets • • • • • • •  ?-428 

,�) 

) 

:J 



(' 

( 

l 

Figure 

7-106. 

7-107. 

7-108. 

7-109. 

7-110. 

7-111. 

7-112. 

7-113. 

7-114. 

7-115. 

7-116. 

7-117. 

7-118. 

7-119. 

7-120. 

7-121. 

7-122. 

7-123. 

7-124. 

7-125. 

NAVELEX 0967-LP-625-50 10 

LIST OF ILLUSTRA'IIONS - Continued 

Title Page 

Transf er Mechanism, Typing Perf orator • • • • • • • • • • • • •  7-429 

Selecting Magnet Mechanism Used on High-Level 
sets • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-430 

Ribbon-Feed Mechanism, Early Design, Typing 
Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-431 

Ribbon-Fe ed Mechanism, Typing Perforator • • • • • • • • • •  7-432 

Typing Mechanism, Typing Perforator • • • • • • • • • • • • • • •  7-433 

Tape Depressor Mechanism, Typing Perforator • • • • • • •  7-434 

Modification Kit 159364 to Add Power Drive to 
Backspace, Typing Perforator • • • • • • • • • • • • • • • • • • • • • •  7-435 

Modification Kit 159379 to Add Make-Only Code 
Reading Contacts, Typing Perforator • • • • • • • • • • • • • • •  7-436 

Modification Kit 160881 to Add Guard to Cover 
Backspace Mechanism, Typing Perforator • • • • • • • • • • • •  7-436 

Modification Kit 178917 to Provide Backspace 
Mechanism for Fully Perforated Tape and 
Printing Between Feed Holes, Typing Perforator • • • •  7-437 

Modification Kit 178918 to Provide Guard for 
Backspace Mechanism, Typing Perforator • • • • • • • • • • • •  7-437 

Modification Kit 159360 to Add Sign a l  Bell Contact 
(on Upper Case 11811}, Typing Perforator • • • • • • • • • • • •  7-438 

Modification K it 162375 to Add Unshift-On-Space, 
Typing Perforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-438 

Type Whee ls, Typing Perforator • • • • • • • • • • • • • • • • • • • • 7-439 

One-Shaft Frame Mechanism, Typing Reperforator • • • •  7-440 

Fram e Mechanism, Typing Reperforator • • • • • • • • • • • • • •  7-441 

Main Shaft Mechanism, Typing Reperforator • • • • • • • • •  7-442 

Punch Rear Plate Mecha nism, Typing Reperforator • • •  7-443 

Punch Front Plate Mechanism, Typing Reperforator • •  7-444 

Punch Bail Mechanism, Typing Reperforator • • • • • • • • •  7-445 

cxxi 



NAVELEX 0967-LP-625-5010 

Figure 

7-126. 

7-126. 

7-127. 

7-127. 

7-128. 

7-129. 

7-130. 

7-131. 

7-132. 

7-133. 

7-134. 

7-135. 

7-136. 

7-137. 

7-138. 

7-139. 

7-139. 

7-140. 

7-141. 

cxxii 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Rotary Positioning Mechanism, Typing Reperforator 
(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-446 

Rotary Positioning Mechanism, Typing Reperforator 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-447 

Axial Positioning Mechanism, Typing Reperforator 
(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-448 

Axial Po sitioning Mechanism, Typing Reperforator 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-449 

Function Box Mechanism, Typing Reperforator • • • • • • •  7-450 

Range Finder Mechanism, Typing Reperforator • • • • • • • 7-451 

Transfer Mechanism, Typing Reperforator • • • • • • • • • • •  7-451 

Selecting Mechanism, Used on High-Level sets, 
Typing Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-452 

selecting Magnet Mechanism, Used on High-Level sets, 
Typing Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-453 

Ribbon-Feed Parts, Early Design, Typing 
Reperforator . • • . . • • • • . . • . . • . • . • • . • • • • • • • • . • • • • . • . • ?-454 

Typing Mechanism, Typing Reperforator • • • • • • • • • • • • •  7-455 

Non-Interfering Tape Feed-Out Mecha nism, Typing 
Reperforator • . . . . • • . . . . . . . . . . . . . . . . • . • . . . . . . . . . • . .  ?-456 

Two-shaft Frame Mechanism (For ASR Keyboard) • • • • • •  7-457 

Punch Block A ssemblies, Typing Reperforator • • • • • • •  7-458 

Ribbon-Feed Assembly 164520, Typing Reperforator • •  7-459 

Cables, Typing Reperforator (Sheet 1 of 2) • • • • • • • •  7-460 

Cables, Typing Reperforator (Sheet 2 of 2) • • • • • • • •  7-461 

Modification Kits 159360 and 162242 to Add Signal 
Bell contact • . • • • . • • • • • • . • • • • • • • . • • • • • . . . • . . • . • • • .  7-462 

Modification Kit 160881 to Add Guard for Backspace 
Mechanism ( Printi ng on Edge of Tape) • • • • • • • • • • • • • •  7-462 

/'�) 

'",)' •"'; 

,,j 



( 
Figure 

7-142. 

7-143. 

7-144. 

7-145. 

7-146. 

( 
7-146. 

7-147. 

7-147. 

7-148. 

7-149. 

7-150. 

(> 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATI O NS - Continued 

Title Page 

M odification Kits 159363 (Chadless Tape) and 
172640 (Fully Perforated Tape) to Add Backspace 
(Printing on Edge o f  Tape), Typing Reperforator • • •  7-463 

Modification Kit 176621 to Provide End of Feed-out 
Timing contact for 17662 8  LETTERS Tape Feed-out • • •  7-464 

Modification Kits 161304 and 162245 to Add Power 
Drive to Backspace Mech anisms • • • • • • • • • • • • • • • • • • • • •  7-465 

Modification Kits 162379 and 163347 to Add 
Automatic Non-Interfering Tape Feed-Out, and 
Modification Kit 16238 1 for Automatic 
Non-Interfering BLANK Tape Feed-out • • • • • • • • • • • • • • •  7-466 

MOdification Kit 162379 (Automatic LETTERS, 162380, 
Remote Control BLANK}, 163347 (Automatic LETTERS, 
16238 1, Automatic Blank), 173443 (Remote Control 
LETTERS), and 176628 (Remote Control LETTERS) to 
Add Non-Interfering Tape Feed-out (Sheet 1 of 2) • •  7-467 

Modification Kit 162379 (Automatic LETTERS, 162380, 
Remote Control BLANK), 163347 (Automatic LETTERS, 
162381, Automatic BLANK), 173443 (R e mote Control 
LETTERS), and 176628 (Remote Control LETTERS) to 
Add Non-Interfering Tape Feed-Out (Sheet 2 of 2) • •  7-468 

Modification Kits 162380 (BLANK), 16238 1 (Automatic 
BLANK), 173443 (LETTERS) and 176628 �ETTERS), to 
Add Remote control Non-Interfering Tape Feed-Out and 
BLANK Feed-out 198070 to Model 28 Reperforator 
(Sh eet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-469 

Modification Kits 162380 (BLANK), 16238 1 (Automatic 
BLANK), 173443 (LETTE RS) and 176628 �ETTERS), to 
Add Remote control Non-Interfering Tape Feed-out and 
BLANK Feed-Out 198 070 to Model 28 Reperforator 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-470 

Modification Kits to Provide unshift Function • • • • •  7-471 

Modification Kit 161828 to Make Tape Backspace and 
BLANK Feed-out compatible • • • • • • • • • • • • • • • • • • • • • • • • •  7-471 

Modification Kit 178917 to Provide Backspace 
Mechanism for Fully Perforated Tape and Printing 
Between Feed Holes • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-472 

cxxiii 



NAVELEX 0967-LP-6 25 -5010 

Figure 

7_ .. � .. I ::J I o 

7-152. 

7-152. 

7-153. 

7-154. 

7-155. 

7-155. 

7-156. 

7-157. 

7-158. 

7-159. 

7-160. 

7-161. 

7-162. 

7-163. 

7-164. 

7-165. 

cxxiv 

LIST OF I L LUSTRATIONS - Continued 

Title 

Modification Kit 178918 to Provide Guard for 
Backspace Mech anism (Fully Perforated Tape 

Page 

Printing Between Feed Holes ) • • • • • • • • • • • • • • • • • • • • • •  7-472 

Modification Kit 178834 to Convert Ribbon-Feed 
Mechanism to Full y Perforated Tape (Sheet 1 
of 2) • . . . . . • • . • . . . . . . • . . . . . . • . . . . . . • . . . . . . . . • . . . . .  7-473 

Modification Kit 178834 to Convert Ribbon-Feed 
Mechanism to Fully Perforated Tape (Sheet 2 
of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-474 

Slack Tape and Re route Tape Mechanisms • • • • • • • • • • • • 7-475 

Type Whee ls, Typing Reperforator • • • • • • • • • • • • • • • • • •  7-476 

Selector Assemblies 319204 and 327383, Used on 
Low-Level Sets (Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • •  7-477 

selector Assemblies 319204 and 327383, Used on 
Low-Level Sets (Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • •  7-478 

Selector Mounting Components for Typing Feperf orator, 
Used on Lo w-r.evel sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-479 

Cable Mounting components for Typing Reperforator, 
Used on LOw -Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-480 

Tape Guide Mounting Components, Used on Low-Level 
Sets . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  7-48 0 

Tape Guide Moutning Components for Auxiliary Base, 
Used on Low-Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-481 

Base Electrical Com ponents • • • • • • • • • • • • • • • • • • • • • • • •  7-482 

Auxiliary Reperforator Base • • • • • • • • • • • • • • • • • • • • • • •  7-483 

Gear Bracket Mech anism for Auxiliar y Mounted 
R eperforator ...................................... 7-484 

V ariable Speed Drive Gearsets for Auxiliary 
Mounted Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-485 

Single Speed Drive Gearsets for Auxiliary 
Mounted Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-486 

Modification Kits 161815, 176287 and 179492 to 
Mount an Auxiliary Typing Reperforator Base • • • • • • • ?-487 

) 



( 
Figure 

7-166. 

7-167. 

7-168. 

7-169. 

7-169. 

7-169. 

7-170. 

7-171. 

( 
7-172. 

7-173 . 

7-174. 

7-17 5. 

7-176. 

7-177. 

7-178. 

7-178. 

7-178. 

7-179. 

(, 
7-180. 

7-181. 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title P age 

Modification Kit 178838 to Relocate Power Switch 
from Auxiliary Base to outside of Cabinet • • • • • • • • •  7-488 

Cable components, Typing Reperforator • • • • • • • • • • • • •  7-489 

Modification Kits to Provide Chad Dispos al • • • • • • • •  7-490 

Front Plate Mechanism, Transmitter Distri butor 
(Sheet 1 of 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-491 

Front Plate Mechanism, Transmitter Distributor 
(Sheet 2 of 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-492 

Front Plate Mechanism, Transmitter Distri butor 
(Sheet 3 of 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-493 

c enter Plate and Timing Mechanism • • • • • • • • • • • • • • • • •  7-494 

Rear Plate Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-495 

Clutch Trip Magnet Mechanism • • • • • • • • • • • • • • • • • • • • • •  ?-496 

Contact Box Assemblies 156648 and 162997, Used on 
High-Level Sets . . . • • . . • . • . . • . . • . . • • • • • • . . • . . . • • • . .  ?-497 

Contact Box Assembly 174420, used on High-Level 
Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-498 

Contact Box Assemblies 198610 ( Low-L evel Keyer) 
and 199505 (Extreme RF Suppress ion) • • • • • • • • • • • • • • •  7-499 

Contact Box Assemblies 192600 (Neutral Transmission), 
197920 (Neutr al Transmiss ion with Arc Suppression), 
3 05008 (Polar Transmission), and 3 15760 (Polar 
Transmission with Insulated Drive) • • • • • • • • • • • • • • • •  7-500 

Main Shaft Mechanism, One-Cycle • • • • • • • • • • • • • • • • • • •  7-501 

Tape Guideplate Mechanisms (Sheet 1 of 3) • • • • • • • • •  7-502 

T ape Guideplate Mechanisms (Sheet 2 of 3) • • • • • • • • •  7-503 

T ape Guideplate Mechanisms (Sheet 3 of 3) • • • • • • • • •  7-504 

Cable components, Transmitter Distri butor • • • • • • • • • 7-505 

Modification Kit 162490 to Provide Multiple Wire 
Output on Transmitter Distributor • • • • • • • • • • • • • • • • •  7-506 

Contact box Assembly 3 23 646 • • • • • • • • • • • • • • • • • • • • • • •  7-507 

cxxv 



NAVELEX 0967 -LP-625-5010 

Figure 

7-182. 

7-183 .  

7-184 . 

7-185. 

7-186. 

7-187. 

7-188. 

7-189. 

7-190. 

7-191. 

7-192. 

7-193 . 

7-194. 

7-195. 

7-196. 

7-197. 

7-198. 

7-199. 

7-199. 

7-200. 

cxxvi 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Mounting Components for Contact Box Cable, Low-Level 
sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-508 

Start-Stop contact Assembly 333 635, used on Low-Level 
sets .............................................. 7-508 

Transmitter Distributor Base, Used with LXD 
Transmitte r Distributor Unit • • • • • • • • • • • • • • • • • • • • • •  7-509 

Transmitte r Distributor Base, Used with Dual LX 
Type (Fixed Head, Multiple Wire output) or LXD 
Type (Fixed Head, Single Contact) Transmitter 
Distri butor Units • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-510 

Gearsets, Transmitter Distributor • • • • • • • • • • • • • • • • •  7-511 

Modification Kit 161833 to Convert an LCXB1 to an 
LCXB3 Transmitter Base • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-512 

Synchronous Motor C ross-Reference • • • • • • • • • • • • • • • • • 7-513 

ser ies Motor Cross-Reference • • • • • • • • • • • • • • • • • • • • • •  7-513 

Synchronous Motor Assemblies, Used on LMU3, LMU12, 
LMU38, and LMU50 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-514 

Relay and capacitor Mounting (Synchronous), Used 
on LMU3 , LMU12 , and LMU38 • • • • • • • • • • • • • • • • • • • • • • • • •  7-515 

Relay and Capacitor Mounting (Synchronous), Used 
on LMU50 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-516 

Series Motor Assemblies, Used on LMU39 and LMU 41 • •  7-517 

Series Motor Mounting Parts with RF SUppression, 
Used on LMU39 and LMU 41 • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-518 

B rush Assemblies . . . . • • . . . . . • • . . . • . . • . . . . . . . . . . . . . . ?-519 

Governor Assemblies 150845 and 324116 • • • • • • • • • • • • •  7-520 

Governor Assembly 15 4 628 • • • • • • • • • • • • • • • • • • • • • • • • • •  7-521 

Cab inets .......................................... 7-522 

Cabinet Base Parts (Sheet 1 of 2) • • • • • • • • • • • • • • • • •  7-523 

cabinet Base Parts (Sheet 2 of 2) • • • • • • • • • • • • • • • • •  7-524 

Cab inet Dome, Latches and ooors • • • • • • • • • • • • • • • • • • •  7-525 

.··� 

) 

�J 



('c 
Figure 

7-201. 

7-202. 

7-203. 

7-204. 

7-205. 

7-206. 

7-207. 

7-208. 

( 7-209. 

7-210. 

7-211. 

7-212. 

7-213. 

7-214. 

7-215. 

7-216. 

7-217. 

( 7-218. 

NAVELEX 0967- LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

cradle Assembly • • . • • • • • • . . . . . • . • . . • . • . . • . • • • • • • . . .  ?-526 

Receptacle Connectors and outlet Box • • • • • • • • • • • • • •  7-52 7 

Signal Bell Assembly 151560 • • • • • • • • • • • • • • • • • • • • • • •  7-52 7 

Modification Kits to Add Copyholder, Ready Light, 
Busy Lamp and Resistance to C abinets • • • • • • • • • • • • • •  7-52 8 

Terminal Blocks . • . . • . • • • . . • . . . • • . . • . . • . • • . • . . • • • • .  ?-52 9 

Modification Kit 159396 to Add Auxiliary T erminal 
Blocks, Top Row Left Rear • • • • • • • • • • • • • • • • • • • • • • • • •  7-530 

Modification Kit 159384 to Add Auxiliary Terminal 
Blocks, Top Row Right Rear • • • • • • • • • • • • • • • • • • • • • • • •  7-530 

Modification Kit 159393 and Termina l Block Ass embly 
179470 to Add Auxiliary Terminal Block, Right 
Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  7-531 

Modification Kits 157152 , 158680, 159394, and 
179469 to Add Terminal Boards • • • • • • • • • • • • • • • • • • • • •  7-531 

Transmitter and Transmitter Distributor Housings • •  7-532 

Modification Kit 170272 to Provide Dual Transmitter 
Distributor Housing • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-533 

Cabinet Dome Variable Features • • • • • • • • • • • • • • • • • • • •  7-533 

Control Panels . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . • .  7-534 

Modification Kit 176300 to Provide Auxiliary 
Reperforator Motor Control Panel • • • • • • • • • • • • • • • • • •  7-535 

Modification Kit 178838 to R elocate Power SWitch 
from Auxiliar y Base to outside of Cabinet • • • • • • • • •  7-535 

Modification Kits 164024 (for Floor Model) and 
173400 (for Table Model) to Provide Offset 
Copyholder . . . • • . . . • • . • . . . • • • • . • • . • • • • • . . . • • • . • • . . •  ?-536 

Modification Kit 178897 to Provide a Pivoted 
Offset Copyholder for Floor Model Cabinet • • • • • • • • • •  7-537 

Modification Kits 164272 (for Auxiliary Reperforator) 
and 170306 (for Keyboard Reperforator) to Provide 
Chad Disposal . . . . • • • • . • • . • • • . • • • • . . . . • • • • • • • • • • • • •  ?-53 8 

cxxvii 



NAVELEX 0967-L P -625-5010 

Figure 

7-219. 

7-220. 

7-221. 

7-222. 

7-223. 

7-224. 

7-225. 

7-226. 

7-227. 

7-228. 

7-229. 

7-230. 

7-231. 

7-232. 

7-233. 

7-234. 

cxxviii 

LIST OF ILLUSTRATIONS - Continued 

Title 

Modification Kit 164405 to Provide Chad Container 
for the Auxiliary Reperforator and/or Keyboard 

Pa ge 

Reperforator • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-538 

Modification Kit 16 1814 to Mount an Auxiliary 
Typin g  Reperf orator Base and Provice Tape Guide • • •  7-539 

Modification Kit 146 140 to Add Copylights and 
Guard Lamps • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-539 

Modification Kit 154651 �o Add Signal Line 
Ele ctrical Noise Suppressor (DC) • • • • • • • • • • • • • • • • • • 7-540 

Modification Kit 151988 to Add Power Line 
Ele ctrical Noise Suppressor • • • • • • • • • • • • • • • • • • • • • • •  7-54 0 

Cable Components, Cabinet • • • • • • • • • • • • • • • • • • • • • • • • • •  7-541 

Fan, Tape Reel and Rectifier Mounting Components, 
Lower Cabinet . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-54 2 

Modification Kits 160387 and 160388 to Provide 
Rel ay Rack Brackets • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-543 

Modification Kit 195391 to Add Chad Container for 
the Auxiliary and/or Keyboard Reperforator • • • • • • • •  7-544 

Modification Kits to Equip Low-Level Automatic 
Send-Receive sets with Message Numberin g 
Fearues . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . . . .  7-5 4 5 

Numbering Module Enclosure 333601 Mounting Components, 
Used on Lo�-Level Sets (Sheet 1 of 2) • • • • • • • • • • • • •  7-546 

Numbering Module Enclosure 333601 Mounting Components, 
Used on Low-Level Sets (Sheet 2 of 2) • • • • • • • • • • • • •  7-547 

Enclo sure and Power Supply Assembly 336011 
(Part of 333601, see Figure 7-229 and 7-230), 

Used on Low-Level Set • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-548 

Numberin g  Module Chassis, used on Low-Level Sets • •  7-54 9 

Numbering Module 330650 Without Cir cuit cards, 
Used on Low-Level Sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-550 

Front Plate A ssembly, 328017 (Part o f  330650, 
see Figure 7-233), Used on Low-Level Sets • • • • • • • • •  7-551 

,'') 

:'), ;�l 

"J 



( 
Figure 

7-235. 

7-236. 

7-237. 

7-238. 

7-239. 

7-240. 

( 
7-241. 

7-242. 

7-243. 

7-244. 

7-245. 

7-246. 

7-247. 

7-248. 

7-249. 

( 7-250. 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title 

Power Supply Assembly 333605 (Part of 336011, 
See Figure 7-231), Used on Low-Level Sets 

Page 

(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-552 

Power Supply Assembly 333605 (Part of 336011, 
See Figure 7-231), Used on Low-Level sets 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-553 

Power Plate Assembly 333621 (Part of 333605, See 
Figures 7-235 and 7-236), Used on L ow-Level Sets • •  7-554 

Plate Assembly 333610 (Part of 333605, see Figures 
7-235 and 7-236), Used on Low-Level sets • • • • • • • • • •  

Mod ification Kit 324149 to Add Junction Boxes to 
Cabinet, Used on Low-Level Sets (Sheet 1 of 2) • • • •  7-556 

Mod ification Kit 324149 to Add Junction Boxes to 
Cabinet, Used on Low-Level Sets (Sheet 2 of 2) • • • •  7-557 

Mod ification Kits 173706 and 173707 to Add Power 
Factor correction to Cabinet, Used on L ow-Level 
Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-558 

Cable components for Automatic Send-Receive 
Cabinet, Used on Low-Level Sets • • • • • • • • • • • • • • • • • • •  7-559 

Mounting Rails for A utomatic send-Receive Cabinet, 
Used on Low-Level Sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-560 

Table Mounted Cabinet and Pad, Used on Low-Level 
Sets .............................................. 7-56 0 

Modification Kit 324677 to Add Fan To Cabinet, 
Used on Low-Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-56 1 

Front Panel Fan Mo unting ,  Used on L ow-Level Sets • •  7-562 

Cable Components, Keyboard send-Rece ive Cabinet, 
Used on L ow-Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-562 

Components for Transmitter-Distributor Base, Used 
on Low-Level sets • . • . • • • • • . . . . . • • . . . • . • . . . . . • • • . . .  ?-563 

Four-Digit Display Circuit card with Cable 322417, 
Used on Low-Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-564 

Dual-Circuit Magnet Drive Circu it Card 303160, 
Used on Low-Level sets • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-565 

cxxix 



NAVELEX 0967-LP-625-5010 

Figur e 

7-251. 

7-252. 

7-253. 

7-254. 

7-255. 

7-256. 

7-257. 

7-258. 

7-259. 

7-259. 

7-260. 

7-261. 

7-262. 

7-263. 

7-264. 

7-265. 

7-266. 

7-267. 

7-268. 

cxxx 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Clock Amplifie r C ircuit Card 303164, Used on 
Low-Leve 1 Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 7-56 5 

Line A ssurance Circuit card 322080, Used on 
Low-Level Sets . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . ?-566 

contact Latch and Filter Circuit C ard 303811, Used 
on Low-Level Sets . • . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . .  ?-566 

Format Scanner Circuit card 322023, Used on 
Low-Level Sets . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • . . • • . • 7-567 

Message Counter C ircuit card 322022, Used on 
Low-Level sets . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . • • . • . 7-56 7 

Ser ial ization C ircuit Card 322024, Used on 
Low-Level Sets . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . .  7-568 

Seizure and Tandem Delay Logic Circuit Card 
3 22025, Used on Low-Level sets • • • • • • • • • • • • • • • • • • • •  7-568 

Power supply Circuit card 333620, Used on Low-Level 
Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-569 

Modification Kits for Transmitter Distributor 
{Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-570 

Modification Kits for Transmitter Distributor 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-571 

Paper Winder Mechanism • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-573 

Modification Kit 320033 to Provide Improved Paper 
Handling when Used with Paper Winder • • • • • • • • • • • • • •  7-575 

Container ......................................... 7-576 

Line S hunt Relays and Mounting Plates • • • • • • • • • • • • •  7-577 

Plates and Resistors • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •  7-578 

Mounting Brackets and Capacitor for 48-Volt 
Rectifier • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-579 

Low-Tape B ell • . . . . . . . . . . . . . . . . . . . . • . . . . • • . . . • . . . • .  ?-579 

Motor Control Assembly 153251 • • • • • • • • • • • • • • • • • • • • •  7-58 0 

Rectifiers and Cable Assembly (150mA) 152 950 • • • • • • 7-581 

'� 

) ' 

"\ 
::4J 



( Fi gure 

7-269. 

7-270. 

7-271. 

7-272. 

7-273. 

7-274. 

7-275. 

7-276. 

( 7-277. 

7-278. 

7-279. 

7-280. 

7-281. 

7-282. 

7-283 . 

7- 284. 

7-285. 

7-286. 

(,, 7-287. 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRATIONS - Continued 

Title Page 

Rectifiers and Cable Assembli es (500mA) 162361 
and 310275 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-581 

Rectifier Assemblies 146901 and 170573 • • • • • • • • • • • •  7-582 

Selector Magnet Driver Assemblies 177010 and 
178601 and selector Magnet Dr iver Assembly 
179560 with Open Line Detector •• • • • • • • • • • • • • • • • • • •  7-583 

Relay Assemblies 176694 (Motor control) and 
1 76698 (Slow Release) • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-584 

Motor Control Relay Assemblies 152332 and 176448 • •  7-584 

Modification Kit 178345 and Relay Assembly 178608 
to Provide Motor Control and Answer-Back Relays • • •  7-585 

Motor Control 165650 and Answer-Back Relay 
Assembly • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-58 5 

Motor Control Relay Assemblies 165673 and 178307 • •  7-586 

Auxiliary Line Shunt Relay Assemblies 160420 and 
195038 and Auxiliary Reader control Relay Assemblies 
179444 and 173239 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-586 

Line Test Key Assemblies 158293, 164232, 173252, 
and 194492 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-587 

Line Test Key Control • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-587 

Line Test Key Assembly 152625 • • • • • • • • • • • • • • • • • • • • •  7-588 

Resistor Modification K its • • • • • • • • • • • • • • • • • • • • • • • • 7-588 

Electronic Keyer Assembly 173452 • • • • • • • • • • • • • • • • • •  7-58� 

Line Jack Assembly • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-589 

Components to Provide for AC and DC Power 
Distribution . . • . . • . • . • . • • • . . • . • . . . . • . . . . . . . . • . . . • . ?-590 

Selector Magnet Driver Assembly 310217 • • • • • • • • • • • • 7-591 

Modification Kit 161829 for Mounting an Electrical 
Service Unit on Relay Rack Brackets • • • • • • • • • • • • • • •  7-592 

Auxiliary Reperforator Line Relay Assembly 
179139 and 195036 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-592 

cxxxi 



NAVELEX 0967-LP-625-5010 

Figure 

7-288. 

7-289. 

7-290. 

7-290. 

7-291. 

7-292. 

7-293. 

7-294. 

7-295. 

7-296. 

7-297. 

7-298. 

7-299. 

7-300. 

7-301. 

7-302. 

7-303. 

7-304. 

7-305. 

7-305. 

7-306. 

cxxxii 

LIST OF ILLUSTRATIONS - tontinued 

Ti tle Page 

Modification Kit 160 422 to Equip Cabinet w ith 
Rectifier . . . . . . . . . . . . . . . . . . . . . .  e • • • • • • • • • • • • • • • • • •  7-592 

Rectifier Assembly 192750 • • • • • • • • • • • • • • • • • • • • • • • • •  7-593 

Modification Kits 179610 and 179611 to Reduce 
Radio Frequency Noi se on ASR Set (Sheet 1 of 2) • • •  7-594 

Modification Kits 179610 and 179611 to Reduce 
Radio Frequency Noise on ASR Set (Sheet 2 of 2) • • •  7-595 

Cable Components, Model 28 ASR • • • • • • • • • • • • • • • • • • • • 7-596 
Uni t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  7-596 

Rectifier Assembly (6-Volt) 305143, Used on 
LOw-Level Sets . • . • • . . • . . . . • . . • • . . . . • . . . . . . . • . • • . . .  ?-597 

cable Components, Used on Low-Level Sets • • • • • • • • • •  7-598 

Electrical service Unit (LESU) for Reperforator • • •  7-599 

Lin e  Relay Mounting Assembly 152623 • • • • • • • • • • • • • • •  7-600 

Rectifier Assemblies 152 950 and 162361 • • • • • • • • • • • •  7-601 

Motor Control Assembly 153251 • • • • • • • • • • • • • • • • • • • • •  7-602 

Relay Motor Control Assembly 176448 • • • • • • • • • • • • • • •  7-603 

Selector Magnet Driver Assembly 177010 • • • • • • • • • • • •  7-604 

Signal Bell Parts, Early Design • • • • • • • • • • • • • • • • • • • 7-605 

P la te Assembly 17 9426 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-605 

Motor Control Assembly 176694 • • • • • • • • • • • • • • • • • • • • •  7-606 

Cables, Typing Reperforator Electrical Service 
Unit .............................................. 7-606 

Electrical �ervice Assembly Covers • • • • • • • • • • • • • • • • 7-607 

Electrical Service Assembly 323812 (Sheet 1 
of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7-608 

Electrical Service Assembly 323812 (Sheet 2 
of 2) . . . • . . . . . • • . . . . . . . • . . • . . . . . . • . . • . . . • . • . . . . . • .  7-609 

Electrical Service Assemblies 323811, 323815, 
330526, 330835, 333522, 333524, and 334190 
(Sheet 1 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  7-610 

fl� 

, ''')' 
' ' 
,, 

l 
� 
j i 



,� -

(-
Figure 

7-306. 

7-307. 

7-307. 

7-308. 

7-309. 

7-310. 

7-311. 

7-312 . 

( 7-313. 

8-1. 

8-2. 

8-3. 
:t 

I 8-4. 

8-5. i '-
�> 

t 8-6. 

8-7. 

8-8. 

8-9. 

(& 

NAVELEX 0967-LP-625-5010 

LIST OF ILLUSTRA'IIONS - Continued 

Title 

Electrical Service Assemblies 323811r 3 23815r 
330526r 330835, 3335 2 2 r  33352 4, and 334190 

Page 

(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-611 

Electrical Service Assemblies 330836 and 333523 
(Sheet 1 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-612 

Electrical service Assemblies 330836 and 333523 
(Sheet 2 of 2) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-613 

Power Supply Circuit card (0.5 Amp) 3212 90 • • • • • • • •  7-614 

Clutch Magnet Driver Circuit card 3 2 1991 • • • • • • • • • •  7-615 

Selector Magnet Drive Circuit Card 3 23810 • • • • • • • • •  7-616 

Low-Level Keyer Circuit card 303142 • • • • • • • • • • • • • • •  7-617 

Dual-Neutral Clutch Magnet Driver Circuit card 
303160 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-618 

Clock Amplifier Circuit Card 303164 • • • • • • • • • • • • • • • 7-618 

Typical Automatic Send-Receive (ASR) Set • • • • • • • • • •  8-2 

L ocation of Units in Automatic Send-Receive 
Cabinet, Top View • • • • . . . • • • • . • • . • . . . • . • • • • • • . . . • • •  S-3 

securing Automatic Send-Receive Cabinet to 
Mounting Surfacer Bottom Vie� • • • • • • • • • • • • • • • • • • • • •  

Installation o.::·�otor Pinionr Gear and Flexible 
Coupling . . . .. . . . . . :· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  8-7 

Typical Transmitter Distributor Unit and Base 
Arrangement • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  8-10 

Isolation Mounting of TD Base • • • • • • • • • • • • • • • • • • • • •  8-10 

Installation of TD Base Ground Strap • • • • • • • • • • • • • •  8-11 

Installation of Gearset on Gear Bracket Assembly 
(Auxil iary Reperforator Base)r R ear View • • • • • • • • • •  8-15 

Installation of Tape Guide TP161804 (Auxiliary 
Reperfo rator �ithout LETTERS-FIGURES Contact 
Assembly) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 8-16 

cxxxiii 



NAVELEX 0967-LP-625-5010 

Figure 

8-10. 

8-11 . 

cxxxiv 

LIST OF ILLUSTRATIONS - Contin ued 

Title Page 

I n stallation of Tape Guide TP161804 (Auxiliary 
Reper forator �ith LETTERS�FIGURES Contact 
A ssembly) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  8-16 

ASR Set With Electronic Message Number in g • • • • • • • • •  8-21 

"'·· . ,, 

")· .... � . ,, 

�J 

I 
� 
1! 
.i) 
·G 

' 

I 
' 



( 

( 

(�c 

NAVELEX 0967-LP-625-5010 

LIST OF 'IABLES 

T al::le Title P age 

1-1. Reference Data • • . . . . . . . • . . . • . . . . . . . . • . • . . . . • . • • . . .  1-62 

1-2. ASR Equipment Matrix High-Level Typewriter Sets • • •  1-73 

1-3. ASR Equipment Matric High-Level Teletypewriter 
S ets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-75 

1-4. ASR Equipment Matrix Low-Level Teletypewriter 
S ets .............................................. 1-77 

1-5. Equipment Required But Not Supplied • • • • • • • • • • . • • • • 1-79 

2-1. Control and Indicator Functions • • • . • • • • • • • • • • • • • • •  2-4 

2-2. ASR Operating Procedures • • • • • • • • • • • • • • • • • • . • • • • • • •  2-8 

4-1. Scheduled Maintenance Action Index • • • • • • . • • . • • • • • •  4-2 

4-2. Lubrication Interval • • • • • • • • • • • • • • • • • • • • • • • • • • • • . •  4-7 

4-3. Cabinet Lubrication Chart Index • • . • • • • • • • • • • • • • • • •  4-7 

4-4. P erforator-Transmitter Bas e Lubrication Chart 
Index • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-12 

4-5. Typing Unit Lubrication Chart Index • • • • • • • • • • • • • • •  4-39 

4-6. Typing and Non-typing Perforator Lubrication 
Chart Index . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  4-98 

4-7. Typing Reperforator Lubrication Chart Index • • • • • • •  4-122 

4-8. Transmitter Distributor Unit (LXD) Lubrication 
Chart Index • • • • • • • • • • • • . • • • • • • • • • • • • • . • • • • • • • • • • • •  4-168 

4-9. Motor Units Lubrication Chart Index • • • • • • • • • . • • • • •  4-185 

4-10. Operational Test Procedures • • • • • • • • • • • • • • • • • • • • • • •  4-204 

4-11. Operational Test Procedures (Low-Level) •••••.••••• 4-224 

5-1. Typing U nit Troubles hooting Index • • • • • • • • • • . • •• • • •  S-2 

5-2. Lamp and Fuse Index . . • . • . . . • . . . • . . . . • . . . . • • . • • • . . . S-7 

5-3. Index of Schematic and Wiring Diagrams for 
Troubleshooting • . . • • . . . • • . . . • . • . • . . . . • • . • • • • . • • . . .  S-21 

5.-4. Fuse and semiconductor Index (Low-Level) • • • • • • • • • •  5-26 

cxxxv 



NAVELEX 0967-LP-625-5010 

LIST OF TABLES - Continued 

Table 'Iitle Page 

5-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere Card) • • • • • • . • • • . • • • • • • • • • • • • • • • • • • • • • .  5-29 

5-6. Selector Magnet Driver (SMD) Troubleshooting 
Guide . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-35 

5-7. Low-Level Keyer Troubleshooting Guide • • • • • • • • • • • • •  5-36 

5-8. Clutch Magnet Driver Troubleshooting Guide • • • • • • • •  5-38 

6-1. Selector Receiving Margin Minimum Requirement • • • • •  6-281 

6-2. Pulse Datea - Five-Level Unit, 7.00 Units Code • • • •  6-422 

6-3. Pulse Data - Five-Level Units, 7.42 Unit Code • • • • •  6-423 

6-4. Pulse Data - Six-Level Units, 8.50 Unit Code • • • • • •  6-424 

6-5. Contact Operating Requirements (Contact swinger -
Sensing Arm Clearance) • . • • • • • • • • • • • • • • • • • • • • • • • • • .  6-639 

6-6. contact Operating Requirements (Contact swinger -
Operatin g  Bail C learance) • • • • • • • • • • • • • • • • • • • • • • • • •  6-642 

6-7. contact Operating Requirements (Contact Bracket -
Strobing) ......................................... 6-649 

6-8. Motor Unit Identification Table • • • • • • • • • • • • • • • • • • •  6-785 

7-1. Automatic send-Receive Typing Unit (LP) • • • • • • • • • • •  7-2 

7-2. Automatic Send-Receive Keyboar d (LAK) • • • • • • • • • • • • •  7-64 

7-3. Typing Perforator (LTPE) • • • • • • • • • • • • • • • • • • • • • • • • • •  7-111 

7-4. Auxiliary Typing Reperforator (LPR) • • • • • • • • • • • • • • •  7-141 

7-5. Auxiliary Typi ng Reperforator Base (LRB) • • • • • • • • • •  7-187 

7-6. Transmitte r Distri butor Unit (LXD) • • • • • • • • • • • • • • • • 7-197 

7-7. Transmitte r Distributor Base (LCXB) • • • • • • • • • • • • • • •  7-219 

7-8. 

7-9. 

7-10. 

7-11. 

cxxxvi 

Motor Unit (LMU) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-225 

Automatic send-Receive cabinet (LAAC) • • • • • • • • • • • • •  7-234 

Paper Winder (LPW) • • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • •  7-27 4 

Electrical se rvice Unit (LESU) • • • • • • • • • • • • • • • • • • • •  7-277 

� 
l 
1 

·00)· 
... 

.rd:' 



NAVELEX 0967-LP-625-5010 

LIST OF TABLES - Continued 

l 

� \
.

�a-l?1e 

{7- 12. 

Title Page 

Auxiliar y  Typing Reperforator Electrical Serv ice 
Unit (LESU) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · · · · 7 - 3 0 3  

;l 

'-,-13. Electrical service Assembly (ESA) • • • • • • • • • • • • • • • • •  7-312 

-,-14. List of Ab breviations • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  7-619 

( 

(, 

cx xxvii/cxxxviii hlank 







j 

t 

l 
{ 

<:�� 

�' o 

i.l. ·· 
.. \' 

NAVELEX 0967-LP-625-5010 

CHAPTER 1 
GENEFAL INFORMATION AND 

SAFETY PR ECAUTIONS 

1-1. SAFETY PRECAUTIONS. To 
stress the i mportance of 
employing proper safety 
techni ques while performing 
maintenance procedures on the 
equipment involved, the user of 
th is manual is directed to 
thoroughly famili arize himself 
wi th the saf ety prec autions 
described in Chapter 4, 
paragraph 4-4. 

1-2. INTRODUCTION. This manu al 
provides information and 
instructions for installation, 
operation, and maintenance of 
Automatic Send-Receive ( ASR) 
Teletypewriter Set Model 2 8  
(Figure 1-1). Maintenance 

information includes 
instructions for testing, 
pe rforming preventive 
maintenance, adjustments, 
troubleshooting, and repairing. 
A parts list is also included. 
ASR configur ations covered b y  
th is manual are descri bed in the 
matrixes referenced in 
paragraph 1-6. 

1-3. EQUIPMENT DESCFIPTION. 
The ASR Model 28 set is an 
el ectromechanical apparatus 
capable of operating as a self
contained message orig inating 
and receiv ing center. It is 
used to exchange printed and 
tape perforated messages between 
tw o or more stations connected 
by appropriate transmission 
facilities {telegraph lines, 
telephone networks, and radio 
channels). Figures 1-2 and 1 -3 
are front views of the configu
ration currently in use. 

a. General. Messages 
ar e received electrically via 
the transmission facility and 
are printed on page-size copy 

paper or c onti nuous business 
forms. With page-printed 
moni toring, the ASR set can 
electrically transmit messages 
which are originated by either 
perforated tape or keyboard 
operation. Messages may be 
perforated and printed on tape 
for separate transmission with 
or without simultaneou s 
transmissi on and page-printed 
monitoring. Certain ASR sets 
are equipped to receive messages 
in printed and p erforated tape 
form a nd, at the same time, 
prepare tape off-line. 
Transmission b etween stations is 
acco mplished electrically using 
the Baudot teletypewriter 
signal ing code. The ASR set 
operates at speeds up to 
107 words per minute ( wpm). 

b. High- and Low-Level. 
This manual covers both high
level and low-level 
configurat ions of ASR sets. 
High-level ASR sets are used in 
appl ications wherein radio 
frequency interference (RFI) 
does not present a problem. 
Low-level ASR sets have RFI 
suppression fe atures incorpor
ated. one of the RFI su ppression 
features i s  th e use of a low
level signaling code from which 
the term low-level is derived. 
The low-level signaling code is 
the +6-volt {mark) and -6-volt 
(space} polar code levels versus 

that of the 0.060 amperes (mark) 
and 0 amperes ( space} n eutral 
code levels used in the high
level sets. High-level ASR 
equipment is described in 
paragraph 1-3.1 and low-level 
equipment is described in 
paragraph 1-3. 2. 

1-3 .1 EQUIPMEN T DESCRIP TION 
(HIGH-LEVEL). The ASR set is 

1-1 
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made up of a group of seven 
basic components; typing unit, 
keyboard, perf orator (tape 
punch) , transmitter-distributor, 
electrical service unit, motor 
unit, and cabinet. To meet 
varyin g  installation and 
operational requirements, the 
selection of the particular kind 
of component i s  often vari ed, 
but without changing the basic 
arrangement. In a ddition to the 
basic component arrangement of 
the ASR set, is the inclusion of 
an aux iliary typing reperforator 
set. Space is provided in the 
cabinet for this completely 
in dependent receiving unit. A SR 
set components and variations 
ar e briefly described in the 
following para graphs. 

a. Typing U9it. The 
typing unit contains the 
me chanisms necessary for 
translating electrical input 
signals into printed, alpha
numeric characters or functional 
control operations. The unit 
may be eq�ipped to accommodate 
either friction or sprocket feed 
paper, in single or multicopy 
form, either rolled or fan 
fo lded. It includes a stunt box 
that provides non-printing 
functions such as case shifting, 
carr iage return and line-feed 
and, in addition, switching 
facilities for remote controls ,  
station selection and other 
applications. The basic 
function of the Model 28 typing 
unit, shown in Figures 1-4, 1-5, 
an d 1-6 is to record in page 
printed form information 
received from a signal line in 
the form of a signaling code 
combination which represents 
characters or f unctions. The 
typing unit translates these 
electrical code combinations 
into mechanical motions which 
imprint the message or initiate 
the indicated function, such as 
line-feed, carriage return, or 

1-4 

sign al bell. Printing is 
accomplished through an inked 
ribbon upon paper rolled around 
a horizontally stationary platen 
while the type and printing 
mechanisms move from left to 
right across the page. All 
operations of the typing unit 
are performed automatically in 
resp onse to input signal code 
combinations. A few local 
off-line functions such as line
feed, or carriage return may be 
initiated independently of the 
signal lin e from the local 
keyboard or base mechanism. 
Character representations, or 
graphics, are the alphabetic, 
numeric or symbol intelligence 
equivalent of the input code 
combinations.. Function 
representations are the coded 
equivalent of non-typing 
operations auxiliary to 
reception of the graphics, such 
as line-feed, carriage return, 
or signal bell. The speed of 
op eration of the equipment is 
usually given in operations per 
minute. Speej in words per 
minute is roughly one-sixth of 
the operations per minute. The 
typing unit is designed to 
operate at 60, 75, 100, or 1 07 
wpm, depending on the gear ratio 
used on associated equipment. 
The typing unit is mounted on a 
keyboard base. Rotary 
mechanical motion for its 
operation and information in the 
form of the signaling code come 
from external sources. A front 
plat e and side p lates provide 
mounting facilities for the 
various assemblies and 
mechanisms that make up the 
unit. 

(1) Main Shaft. 
Motive power for operation of 
the typing unit is received 
through the intermediate g ear 
mechanism mounted on the 
keyboard base. Refer to Figure 
1-7. Power is applied to the 
driv en gear, centrally located 
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Figure 1-4. Typing Unit Model 28 (Friction Feed), Front view 
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on the main shaft. at the rear of 
the typing unit. The main shaft 
rota tes at a constant speed to 
operate the equipment at speeds 
of 60, 75, 100, or 107 wpm, 
depending upon external gear 
ratios. Six all-steel internal 
expansion cl utches convert the 
rotary motion of the main shaft 
to the linea r  mechanical 
requirements operation of the 
printer. The clutches rotate 
with the main shaft when engaged 
an d do not rotate when 
disengaged (latched). From left 
to right in their installed 
position on the main shaft, the 
clutches c ontrol the type box, 
line-feed, spacing, function, 
code bar and selecting 
mechanisms, respectively. 

(2) §electing 
Me chanism. A selecting 
mechanism (Figure 1-8) 
translates the signaling code 
combinations into corresponding 
mechanical a rrangements which 
control the code bars. It 
includes a two-c oil magnet that 
connects in series with the 
external signal line. The coils 
ma y be wired in either series or 
parallel to accommodate 
0.020-ampere or 0.060-ampere 
line currents. A range finder 
is used to refine the mechanical 
orientation of the selector to 
the signaling code. 

(3) code Bar 
Mechanism. The code bar 
mechanism (Figure 1-9), when 
positioned by the selecting 
mechanism to correspond to the 
input code intelligence, sets up 
mechanical requirements for type 
box positioning, printing and 
st unt box operation. 

(4) Printing 
Mechanism. When mechanically 
conditioned by the code bar 
mechanism, the printing 
mechanism (Figure 1-10) prints 
the selected character and 
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spaces to the next printin g  area 
on the paper, or •spaces wi thout 
printing, or on units so 
equipped, tabulates 
horizontally, or returns the 
type box to the left hand 
priPting margin. The mechanism 
includes horiz ontal positioning 
mechanism operated by the code 
bars, spacing mechanisms a nd 
carria ge return, and the print 
hammer mechanism. The type box 
is capable of vertical and 
horizontal positioning in 
response to the permutations set 
up by the code bar mechanism. 
When positioned to correspond to 
the input code intelligence, the 
type box presents a single type 
pallet w ith the embossed graphic 
equivalent of the selected code 
for printing. Printing i s  
accomplished when this pallet is 
struck by the pr int hammer to 
press an inked ribbon against 
the paper, which is supported by 
the typing unit platen. 

(5) Spacing 
Mechanism. The spacing 
mechanism (Figure 1-11) moves 
the type b ox and printing 
mechanism one character to the 
right each time a graphic 
char acter is received and 
imprinted. A suppression 
mechanism prevents spacing on 
receipt of certain non-typ ing 
func tions. On sprocket feed 
typing units the spacing 
mechanism may be a dapted to the 
page to pr edetermined stop 
positions. 

(6) Line-Feed 
Mechanism. The line-feed 
mechanism {Figure 1-12) permits 
single or double line a dvance of 
paper in the platen mechanism 
when t he code combination for 
this function is received. The 
function may also be initiated 
locally through mechanical 
linkage with the keyboard. On 
sprocket f eed typing uni ts, the 
line-feed mechanism may be 
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adapted to vertical tabulation 
and to rapid form feed-out. 

(7} Stunt Box. The 
stunt box� shown in Figure 1-13� 
is a compact� self-contained 
device with memory storage 
capabilities that provides the 
typing unit with the facilities 
of a built-in sequence selector. 
In eff ect� it allows the 32 

available LETTERS and FIGURES 
character combinations to be 

used again for special, non
printing operatings, without the 
sa cr ifice of printed characters. 
It operates in response to 
combinations set up in the code 
tar mechanism with a single 
ch aracter or several character s  
in sequential combination used 
to initiate a single function. 
In general, the stunt box may be 
programmed to perform three 
basic types of operation: 
me chanical initialization of 
internal functions within the 
typing unit; electrical control 
of functions withi n the 
teletypewriter set; and 
electrical c ontrol of external 
equipment. 

(8) Ribbon-F� 
Mechanism. A ribbon-feed 
mechanism (Figure 1-14) passes 
an inked f abric ribbon between 
the type b ox and the paper. The 
mechanism advances the ribbon 
horizontally when each character 
has been printed and 
automatically reverses the 
direction of ribbon-feed when 
one of the two ribbon spools h as 
been emptied. 

(9) Paper Feed 
Mechanism. The platen and paper 
feed mechanisms (Figure 1-15) 
are located at the top of the 
printer, between the two side 
plates. A manual paper or form 
feed-out knob i s  loc ated at the 
top of the left side plate. 
Paper is fed from a supply at 
the rear of the printer either 
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by friction feed or on sprocke ts 
located on the ends of the 
platen. 

(10) Signaling Code. 
Information is r eceived by the 
typing unit in the f orm of a 
7.42 u nit start-stop signaling 
code ( Figure 1-16) in which each 
character (graphic or function) 
is repre se nted by a sequential 
comb ination of current and no
current time intervals. 
Intervals during which current 
flows in the signal circuit are 
referred to as marking and those 
in which no current flows are 
spacing. Every combination 
includes f ive pulses (also 
referred to as levels) that 
carry the intelligence, each of 
which may be either marking or 
spacing. To insure 
synchronization between the 
transmitting and receiving 
equipment, a start pulse which 
is always spac ing is added at 
the beginning of each 
combination of intelligence 
pulses, and a stop pulse which 
is always mark ing is added at 
the end. 

b. Keyboard. The 
keyboard ( Figure 1-17) contains 
the mechanisms for generating 
and transm itting a 
teletypewriter s ignal. It also 
provides mounting facilities f or 
the typing unit, one of four 
tape punch units ,  a motor unit, 
and the necessary driving gears 
and cross-shaf ts. Typing and 
perforating functions originate 
from the operation of keytops. 
The keyboard assembly consists 
of a k eylever guide assembly, 
front frame , guideplate, 
keylevers, and ball lock 
assembly. The k eylever guide 
assembly accommodates all code 
and function levers. 

(1) Signal 
Generator. The signal generator 
(Fig ure 1-18) consists of a 

1-15 



NAVELEX 0967-LP-625-5010 

CONNECTOR 
SWITCH 
BLOCK 

Figure 1-13. Typical Stunt Box, Top View 

1-16 

STRIPPER 
BLADE 

>) 

) 

"') 



(' 

( 

(, 

NAVELEX 0967-LP-625-5010 

LEFT TOGGLE 
/'··"'<·· .. SIDE LINK : ,.,_ ··: 

PLATE �'·. \ /1 LEFT 

I REVERSE � � \'. I REVERSING SHAFT 
· · 

LEVER \ � 

;/�IY' / 
· '--x�.�) REVERSE DETENT PLAT�-- -"' · ·  .. - LEVER / 

�LEFT FEED / ��- ��� � REVERSE . 
LEV� SP OOL 

BRACKET 

RATCHET 
WHEEL 

LEVER -
·-· -/RIGHT 
/ REVERSING 

• LEVER 

RIGHT REVERSE 
SPUR GEAR 

�\L�� ....... ' 

/ 
TENSION 

BRACKET ----' 
T

P
ENSION�- _ 

RIBBON � 
�'"' = L 

�-

LATE 
/ . 

-

RATCHET 
'A\v@� '---

FRICTION 
��EEL ' 8 � � TENSION 

RIGHT FEED 
REVERSE LEVER 

p :{INC 

SPRING 

FRICTION 
WASHER __.. 

RATCHET 
DETENT � 
LEVER 

RATCHET 
LEVER 

FEED 

Figure 1-14. Ribbon-Feed Mechanism, Left Front View 

1-17 



NAVELEX 0967-LP-625-5010 

BRACKET ARM 

PAPER GUIDE \_ I CLAMP SCREW 

'\.� I� I PAPI:R FINGER 
LATCH 

PAPER FINGER 

1-18 

SPROCKET 

(RIGHT FRONT VIEW) 

PAPER FINGER 
LATCH SPRING 

RIGHT SIDE 
PLATE 

Figure 1-15. Platen and Paper Feed Mechanism 

) 



( 

( 

t, 

7.42-UNIT TRANSMISSION PATTERN 

NAVELEX 0967-LP-625-5010 
TRANSMISSION SEQUENCE 

s 

FIGURES - ? : $ 3 ! a!tf ;r. ( ) . .  9 ¢ I 4 fJ. 

STAR T -ALWAYS SPACING 

NO. 1 - MARKING OR SPACING 

NO. 2 -MARKING OR SPACING 

NO. 3 - MARKING OR SPACING 

NO. 4 -MARKING OR SPACING 

NO. 5 - MARKING OR SPACING 

5 7 ; 2 I 6 • ll < = I '¥ ,+.! 

... 

z ! LETTERS A 8 C D E F G H I J K l M N 0 p Q R S T U v w X y ri....: <.> 

� �I u.J I' � 
I • • • •• • •• • • • • • • • • . , 

2 • • • • •• • • • • • • • • • • 

FEED HOLES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0 0 o ol 
3 • • • • • • • • • • • • • • • • 
4 • • • • • • • • • • • • • • • • 

5_._. • • • • • • • • • • • • • • • 

(TYPICAL CHARACTER ARRANGEMENT) 

Figure 1-16. Signaling Code 

frame assembly; front and rear 
plate assemblies; gear, shaft, 
clutch and cam assembly; and a 
contact box assembly. The 
cl utch stop levers and 
latchlever are mounted on the 
frame. The code bar assembly 
and non-repeat lever with its 
guide are mounted on the rear 
plate. The front plate acts as 
a mount for th e detent plate 
assembly; transfer bail and 
stud; transfer levers with their 
guide springs, and mounting 
studs; and the locking bail with 
its stud and spring. The cam, 
cl utch, and shaft assembly is 
mounted between the front and 
rear plates. The cam is one 
piece of machined steel with 
eight lobes. The seven lobes 
w hich generate pulse signals, 
ar e equal in contour and are 
positioned at uniform angles 
with one another. The eighth 
lobe differs in contour, and is 
used to actuate the transfer 
lever locking bail. The 

univ eral bail latchlever with 
its eccentric bushing is 
fast ened to the right front of 
the frame. This latchlever · 

extends to the r ear over the 
code bar bail latch and the non
repeat lever pawl. The contact 
box assembly is mounted on the 
front plate. It is composed of 
a fiber insulating strip, a 
contact toggle assembly and 
phenolic base, drive link, and 
an arc suppressor, or RF filter. 

(2) Feset Cam 
Follower Bracket Assembly. The 
reset cam follower bracket 
assembly (figure 1-19) con sists 
of a hollow shaft with internal 
oilite bearings pivoting on a 
fixed shaft. A hooked arm on 
one end of the hollow shaft 
connects the hollow shaft to the 
clutch trip bar assembly. An 
adjustable arm and r ol ler on the 
other end of the hollow shaft 
follows the reset cam on the 
perforator main shaft. The 
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Figure 1-19. Reset cam Follower Bracket Assembly 

entire assembly provides linkage 
between the clutc h trip bar and 
the cam on the associated 
perforator when the mode 
selector i s  in T position, 
thereby permitting the keyboard 
to be reset at high s peeds. 

(3) Code B ar 
Extension Basket Assembly. The 

primary purpose of the code bar 
extension basket assembly 
(Figure 1-20) is to transmit 

ch aracter information from the 
keyboard code bars to a 
pe rforator, and to serve as 
control center for the various 
functions of perforator
transmitter base. This 
assembly consists of the 
following major components: 

(a) The code 
bar extensions which are used to 
tr ansmit character information 
from the keyboard to the punch. 

1-22 

(b) The clutch 
trip bar e xtension which links 
the clutch trip bar to the 
perforator clutch trip lever 
extension in K-T and 
T positions. 

(c) The code 
bar extens ion blocking bail, 
which blocks the selection of 
code bar extensions and 
character counter code bars i n  
the K position. It also 
prevents the perforator clut ch 
from being tripped in 
K position. 

(d) The 
selector lever assembly , which 
permits the signal generator 
clutch to be tripped in K and 
K-T positions. It also prevents 

the signal generator from being 
tripped in T position. The 
control cam, which drives the 
au xiliary electric switch and 
provides t he K, K-T, and 
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T operations of the perforator 
transmitter. 

c. Perforator
Transmitter Base. The Model 28 

perforator-transmitter base 
(F igure 1-21) is an 

electromechanical unit which 
provides means for transmitting 
coded electrical impul ses to a 
signal line and/or means for 
rnechaPically operating any one 
of four associated perforators; 
a non-typing perforato r, a 
typing perforator, a non-typing 
reperforat or, or a typing 
reperforator. It also serves as 
a base mounting. for an 
associated page typing unit for 
monitoring the message being 
transmitted from the keyboard. 
With direct keyboard 
transmission, linkage to the 
perforating mechanism is 
depressed to disassociate the 
punching mechanism from the 
keyboard operation. Under this 
condition, if a typing or non
typing reperforator is being 
used, circuitry can be 
established to permit the 
reperforator to receive incoming 
traffic from a second line 
circuit. se veral variable 
features, such as a character 
counter, electrical keyboard 
lock code contacts, timing 
contacts, signal line break, 
tape backspace, paper feed-nut, 
an d motor start are availab le as 
optional features. Maximum 
keyboard speeds are 368, 460, 

an d 600 operations per minute 
(opm) in the K and K-T 

positions. In the T position, 
maximum speed is 900 operations 
per minute (opm) • These speeds 
ar e for a 5-unit start-stop code 
(7 • 4 2 unit) • 

(1) Mode switching. 
A mode selecting mechanism is 
provided for switching the unit 
in to any one of three positions 
(K , K-T, and T) to perform the 

followin g functions: 

1- 2 4  

�) Direct 
keyboard transmission to a 
signal line with monitoring of 
the mess age by a page typing 
unit (K position). 

(b) Direct 
keyboard transmission and 
simultaneous operation of a 
perforator or reperforator with 
monitoring of a message by a 
typing unit (R-T position). 

(c) Operation 
of a perforator or reperforator 
only (T position). 

(2) Components. 
Perforator-Transmitter 
components are shown in Figures 
1-20 and 1-21. The base is a 
reinforced aluminum sheet metal 
box frame on which all other 
assemblies are mounted. 

d. Perforator (Tape 
Punch) Units. one of four 
different tape punch units is 
available with the ASR set. 
These units contain the 
mechanisms that translate 
electrical or mechanical inputs 
into perforations in the tape or 
both perforations and printed 
characters. The tape prepared 
by the units m ay be either 
fully-perforated or partially 
perforated (chadless). Two of 
the units are perforators and 
are operated and a ctuated 
mechanically by the keyboard. 
The non-typing perforator 
prepar es only perforations in 
the tape. The typing 
perforator , in addition to 
perforating the tape, types 
messages on the tape. The 
remaining two units available 
are reperf orators, which are 
equipped with a selector 
mechanism to receive inputs 
electrically. The non-typing 
reperforat or prepares only 
perforations in the tape. The 
typing reperforator produces 
perforations and types on the 
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MECHANISM 

TAPE SUPPLY 
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Figure 1-21. Model 28 Perforator - Transmitter Base 
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tape. They may also be actuated 
mechanically. The ASR set m ay 
be equipped with an auxiliary 
typing reperforator set. This 
completely independent set 
contains the following 
components: 

, (1) Typing 
reperforator unit. 

(2) An electrical 
service unit installed in the 
lower right side of the cabinet 
(Figure 1-22). 

(3) Motor unit (with 
a variable speed gear shift 
mechanism is available with some 
un its. This allows selection of 
60, 75, or 107 wpm speed s. 

e. Typing and Non-typing 
Perforators. The M odel 28 
typing and non-typing 
perforators, shown in Figures 
1-23 and 1-24, are mechanical 
units that are used with an 
associated keyboard from which 
code selections are derived and 
mechanically transferred into 
the perforator. The perforators 
produce a coded, perforated tape 
as dictated by its associated 
Ye yboard. Two types of 
perforators are available: a 
non-typing perforator and a 
typing perforator. Each type is 
capable of producing either 
chadless tape or f ully 
perforated tape. The typing 
perforator is capable of 
producing perforated tape and 
typing thereon simultaneousl y. 
The tape may be chadless with 
typing on top of the chads which 
are not completely severed, or 
it may be fully perforated tape 
with t yping between the feed 
holes. In qeneral, the two 
units have the same function and 
perforating mechanisms, but the 
typing perforator has, in 
addition, the nece ssary 
mechanisms to perform typing on 
tape. Each unit receives its 
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dri�ing power from a motor unit 
t:hrough dr ive shafting on the 
associated keyboard. selection 
is derived mechanically from the 
keyboard. A perforator consists 
principall y of a two-shaft drive 
mechanism, function mechanism, 
transfer mechanism, perforating 
mechanism, and a typing 
mechanism for the typing 
perforator only. 

(1) Signaling Code. 
The code c ombinations are set up 
by simultaneous selection of the 
punch slides. If a punch slide 
is released by its latch, it 
presents a marking condition. 
If a punch slide is not released 
by its latch, it represents a 
spacing condition. Every code 
combination includes five 
elements that carry the 
intelligence, each of which may 
be either marking or spacing. 
Marking elements in the 
intelligence code produce holes 
in the tape whereas spacing 
elements do not. The row of 
sm aller holes between the second 
and third levels are tape feed 
holes and do n ot enter into the 
code permutation. The total 
number of permutations of a 

five-unit code is two to the 
fifth power, or 32 . In order to 
produce more than 32 characters 
and functions, a LETTERS-FIGURES 
shift operation is designed into 
the typing equipment. This 
permits each permutation, 
excluding those used to shift 
and unshift the apparatus, to 
represent two characters or 
functions. Figure 1-16 shows 
the code c ombinations. 

( 2) Function 
Mechanism. The. function 
mechanism consists of a jack 
shaft with a gear for driving 
the main shaft. The main shaft 
assembly includes a clutch 
assembly and cams for actuating 
a rocker bail. The clutches 
differ in the two types of 
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Figure 1-22. Typical Model 28 Electrical service Unit 
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Piqure 1-23. Typing Perforator, Front View 
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perforators in that the non
typing perforator has a two-stop 
clutch which stops twice during 
each revolution and performs its 
function in one-half of a 
revoluti on. �his makes the non
typing perforator capable of 
operating twice as f ast as a 
unit with a one-stop clutch. 
The typing perforator uses a 
on e-stop clutch because the 
typing mecha nism limits its 
speed of operation. The cams of 
the function shaft assembly are 
used to provide motion for the 
rocker bail, the main source o f  
power for all function s except 
selection. 

(3} Selection. 
selection is accompl ished 
mechan ically from an associated 
keyboard through its code bar 
extensions. An ex tens ion is 
positioned to operate each punch 
sl ide l atch on the perforating 
mechan ism when selection is 
ma de, and a perforator trip 
lever latch is in position to 
trip the perforator clutch when 
selection is appl ied at the 
keyboard. 

(4) Perforating. 
The perforator mechanism 
consists o f  a set of five punch 
slides, punch block assembly 
containing punch pins, toggle 
bail and reset b ail assembly, 
an d a tape feeding assembly. A 

perforator drive link connects 
the toggle bail and reset bail 
assembly to the rocker bail 
wh ich provides motion for 
operation of the perforator 
mechanism. 

( 5) Typi.ng:. In 
additi on to the function , 
selecting, and perforating 
mechanism, the typing perforator 
encompasses other mechanisms 
necessary for printing on tape. 
The selection is passed through 
a transfer mechanism to a 
fu nction b ox and pushbars which 
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control a rotary positioning 
mechanism and an axial 
positioning mech anism to 
position a typ e  wheel for 
printing. A correcting 
mechanism further corrects the 
positioning of the type wheel . 
A printing mec hanism driven 
directly by the rocker bail 
actu ates a print hammer a fter 
the type wheel has reached its 
correct positi on, and impels the 
print hammer upward to drive the 
tape and inked ribbon against 
the type wheel. A ribbon feed 
mechan ism, which advances an 
inked ribbon one space during 
each operation , is actuated by 
the rocker bail through a ribbon 
drive arm. 

(6) Variable 
Features. Some v ariable 
features used with the 
perforators are: tape backspace 
mechanism, code reading 
contacts, and auxiliary 
contacts. The t ape backspace 
mechanism m ay be manually 
operated entirely on t he 
perforator, or, with the 
addition· o f  a magnet assembly on 
the perforator, it may be power 
operated from a keylever and 
switch assembly on a keyboard. 
The code reading contacts are 
operated by the punch slides to 
read the code combinations which 
are being perforated. The 
auxiliary timing contacts 
provide synchronizing pulses for 
the code r eading c ontacts. 

f. Transmitter 
Distributors. A transmitter 
distributor (TD) in Figure 1-25 
contains the necessary 
mechan isms to advance the tape, 
read its perforations, and to 
convert these into 
teletypewriter signals. The 
transmitter distributor is 
installed on a separate base, 
but receiv es motive power from 
the keyboard-mounted motor unit. 
This unit is controlled by a 
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three-position start-stop switch 
which is accessible to the 
operator. T he ASR set uses one 
basic type transmitter 
di stributor which has a fixed 
head and single contac t. It 
contains a stationary tape 
reading head and a single-head 
contact distributor. output i s  
sequential. 

(1) TD Base. T he TD 

ba se, shown in Fig ure 1-26, is 
us ed in the ASR set to mount the 
TD unit. All TD bases are 
si mila r in structure, consisting 
of an aluminum casting designed 
to be mounted on the cradle in 
the left side of the ASF 

cabinet. T he TD base serves as 
a mounting for two dri ve shafts 
with bearings, and a gear. 
T hese shafts are at a right 
angle to each other and transfer 
dr iving moti on from the power 
shaft of the perforator
transmitter base to the TD. The 
speed at which the TD runs may 
be changed by changing the set 
of gears b etween the two shafts. 
These gears are not considered a 
part of the base. Where 
necessary, adjustable stops are 
provided to determine the front 
to rear position of the TD. A 

ge ar guard is provided for the 
speed gears as a safety measure 
and for prot ection of the gears. 
Most of the early designed TD 
bases have no electrical 
connections. Later designed 
bases and some early designed 
bases, however, have a cable 
with a connec tor at each end. 
T hese connectors are fastened to 
the base by brackets in a 
suitable location for connecting 
el ectrical circuits from the TD 
to an associated electrical 
service unit cable. 

(2) TD Unit. The 
single contact TD unit, shown in 
Figure 1-27, is an 
electromechanical device, which 
reads code c ombina tions 
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perforated in tape, translates 
these combinat ions into 
electrical impulses, and 
transmits them in the form of a 
5-level start-stop permutation 
code to one or m ore receiving 
stations. The TD unit can be 
used as a component in a self
contained set, in an ASR set, or 
a gang-mounted arrangement. The 
TD uses a single camshaft to 
start, and sequentially perform, 
the functions of sensing the 
intelligence stored in a 
perforated tape. An electrical 
contact is linked to certain 
mechanisms to translate the 
intelligence sensed into pulses 
of current (marking) and no 
current (spacing). The unit 
accepts either chadless or fully 
perforated tape (Figure 1-28) • 

The signal generator assembly 
(Figure 1-27) includes a contact 

toggle assembly, a drive link, a 
cover, and an eccentric for 
adjusting the signal contacts. 
The signal contacts may b e  made 
of e ither tungsten or gold
plated tungsten. 

NOTE 

Gold-plated contacts may b e  
used for both standard a ppli
cations (including those with 
data sets) and special low
level applications. However, 
once used for standard 
application, they may not be 
suitable for special low
level application. 

(3) Configurat ion. 
The following operating 
mechanisms of the TD are 
contained between t hree parallel 
plates: 

(a) The tape 
sensing mechanism which consists 
of a bank of sensing pins 
(Figure 1-25), each with its 
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Figure 1-26. Typical ASR Transmitter Distributor Base 
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LEVER SPRINGS 

Figure 1-27. Transmitter Distributor Unit, Bottom View 
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FULLY PERFORATED TAPE 

Figure 1-28. standard 5-Level Perforated Tapes 

corresponding transfer lever 
(Figure 1- 27) • 

(b) The main 
shaft assembly (figures 1-25 and 
1-27), which is centrall y 
located in the lower portion of 
the unit, has ·the outer race of 
ea ch ball bearing clamped to the 
respective front and rear 
pl ates. The main shaft assembly 
consists of multiple earns, 
eccentrics, and a cl utch. Motor 
power to the shaft is obtain ed 
from an external source and is 
controlled b y  the clutch and the 
clutch trip magnet assembly. 

(c) A tape feed 
mechanis m  that accommodates 
either chadless or fully 
perforated tape. 

(d) A tape-out 
pin (Figure 1-25), located to 
the right of the sensing pins, 
stops transmission if there is 

no tape in the s ensing 
mechanism. 

(e) A quick 
disconnect 36-pin terminal or 
plug which aligns with its mate 
on a base, facilitates m aking 
electrical connections (Figure 
1-27). 

(f) A tape lid 
which has the following 
components: 

1. A 
three-position control lever for 
manual control of the unit. The 
lever positions are FREE, STOP, 
and RUN. 

2. A pair 
of a djustable guides (figure 
1-29) for a ligning and locating 
11/16- or 7/8-inch wide tape 
over the f eed wheel. An index 
lin e s core d in the tape guides 
0.600 inch (6 characters) ahead 
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CONTROL LEVER 

TAPE LID 

TIGHT-TAPE BAIL 

Figure 1-29. 

of the sensing pins to aid i n  
al igning the tape. 

3. A 
t ight-tape device on the tape 
lid stops transmission if the 
tape becomes taut or tangled. 

4. A 
spring-loaded tape lid (Figure 
1- 29) th at snaps open when the 
red tape lid release plunger i s  
depressed. 

(4} Electrical 
Ci rcuits. The TD has two 
electrical circuits, the clutch 
trip magnet (control} circuit 
an d the signal circuit. The 
clutch trip magnet circuit 
consists of the clutch trip 
magnet coils which are in series 
with the tape-out, start-stop, 
an d tight-tape contact 
assemblies. The sig na l circuit 
consists of the transmitter 
signal generator contacts wired 
to provide neutral operati on. 
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Tape Guideplate 

g. Aux iliary Typing 
Reperforator Base. The base, 
shown in Figure 1-30, is used in 
the ASP set for mounting an 
auxiliary typing reperforator 
unit. The base is a simply 
designed structure of steel 
plates which serve as a mounting 
for a typing reperforator, a 
motor unit, tape container, gear 
bracket assembly , and a bracket 
on which electrical connections 
are made. The gear bracket 
assembly, driven directly by a 
motor, may conta in two shafts 
with interchangeable gears for 
speed change, or it may be a 
gear shift assembly by which 
speed change m ay b e  accomplished 
by moving a lever to any one of 
three positions. A reperforator 
driving sprocket is mounted on 
the gear assembly for driving 
the reperforator unit by means 
of a timing belt. Motor 
mounting f acilities are provided 
on the lower level of the base 
so that the motor is located in 
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CONNECTOR 

Figu�e 1-30. Typical ASR Auxiliary Typing Reperfor�or Base 

position for driving the gear 
assem bly. The tape container 
accommodates a full roll of 
tape, which is directed out 
through a tape guide with roller 
to the typing reperforator. A 
low-tape electrical switch 
assembly is provided in the tape 
container. A tape-out switch 
le ver rides the diminishin g roll 
of tape to actuate an electrical 
swit.ch when a prescribed level 
is r eached. The electrical 
connections are made on a 
br acket assembly adjacent to t he 
tape container. A power cable 
connector is provided to accept 
electrical power from the 
ca binet terminal board. A power 
switch provides means for 
switching power to and from the 
auxiliary typing reperforator 
unit. A 36-point connector is 
provided to accept cable 
connections from an associat ed 
electrica l service unit. From 
the 36-point connector a cable 
em erges to carry electrical 

conn ections to a con'nector on 
the typing reperforator. 

h. Typing Reperforator 
Unit. The Model 28 typing 
reperforator s hown in Figures 
1-31, 1-32, and 1-33 is an 
electromechanica l unit which 
records information on tape, 
both as printed characters and 
as code perforations. The 
information is received from a 
signal line in the form of an 
electrical signaling code 
(teletypewriter code), which is 

translated into mechanical 
motions to type and perforate 
the tape. The typing 
reperforator is available in two 
variations: The fully-perforated 
tape unit (Figure 1-33) and the 
chadless tape unit ( Figure 1-31) 
and pr ints between the feed 
holes. The chadless-tape typing 
reperforat or prepares partially 
punched (hinged chad) tape and 
prints along the upper edge of 
the tape. Except for these 
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Figure 1-31. Typing Reperforator Unit Model 28 (Chadless 
Tape}, Left Front View 
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Figure 1-32. Typing Reperforator Unit Model 28 {Fully Perforated 
Tape) , Left Rear Vie\-1 
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Figure 1-33. Typing Reperforator Unit Hodel 28 (Fully Perforated 
Tape) , Front View 
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differences, the units are 
id entical. The unit is referred 
to as being in,the idling 
conditio n when the main shaft is 
turning, the signal circuit is 
closed, so that no message is 
be in g  received. T he unit is 
referred to as running open when 
the main shaft is turning and no 
signal is applied to the 
se lector magnets. The following 
paragraphs describ e the 
mechanis ms that comprise the 
typing reperforator units. 

(1} Rotary Motion 
Distribution. Rotary motion 
from an ex ternal source is 
received by a main shaft and 
distributed by two cam-clutch 
assemblies. External changes in 
speed of the driving power, 
through a gear shift mechanism 
or gear changes, permit changes 
from 60 to 75 or 107 wpm in the 
typing reperforator operating 
speed. A rocker bail f urther 
distributes the motion to the 
mechanisms involved in printing 
and perforation. 

(2) Selecting 
Mechanism. A selecting 
mechanism, which includes a two
coil magnet wired to the signal 
line, converts the electrical 
co de combinations into 
mechanical arrangements which 
govern the printing and 
perforation. The magnet may be 
wired in series for 0.020-ampere 
operation or in parallel for 
0.060-ampere operation. A range 
finder permits adjustment of the 
selector in relation to the 
signaling code. 

(3) Type Wheel and 
Positioning Mechanisms. The 
characters used in printing are 
embossed on a bakelite type 
wheel w hich may be replaced to 
obtain dif�erent type faces and 
character arrangements. 
Controlled by the selecting and 
transfer mechanisms, axial and 
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rotary positioning mechanisms in 
conjunction with p correcting 
mechanism select the proper 
characters by moving the type 
wheel. 

(4) Printing, 
Ribbon-Feed and P erforating 
Mechanisms. A printing 
mechanism utilizes a hammer to 
drive the tape and inked ribbon 
against the type wheel and 
imprint the selected characters. 
The ribbon is advanced by a 
ribbon-feed mechanism. A 
perforatin g mechanism steps the 
tape, punches feed holes and 
perforates chadless (or fully 
perforated) code holes 
corresponding to the code pulses 
received by the selecting 
mechanism. The tape is threaded 
by means of a handwheel. 
Printing and perforating occur 
simultaneously at a punch block, 
but the characters are printed 
six spaces to the right of the 
corresponding code combinations. 
Tbe type wheel is retracted at 
the end of each operation to 
make the last printed character 
visible. 

(5) Function Box . A 
function b ox enables the unit to 
perform various auxiliary 
functions including the LETTERS
FIGURES shift, unshift on space 
and signal bell. 

(6) Frame Assembly. 
A cast frame provides mounting 
facilities for the various 
mechanisms which comprise the 
typing reperforator. The frame 
is in turn mounted on associated 
equipment through which the 
necessary electrical a nd motive 
power conn ections ar e made. A 
36-point connector for all 
electrical input requirements is 
provided. 

(7) Variable 
Features. A number of variable 
features are available w ith the 
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typing reperforator, s ome of 
which are described below, 
en able the unit to perform 
special o perations and may be 
installed either at the factory 
or in the field. 

(a) Contact 
mechanisms furnish electrical 
pulses for remote use. They 
include timing, code reading, 
and audible a nd visual indicator 
actuat i1�g contacts. 

(b) Two basic 
types of backspace mechanisms 
are available; manual and power 
dr ive. They are used to retract 
the tape in order to erase 
(obliterate) an error. 

(c) Tape feed
out mechanisms permit the 
in clusion of a predetermined 
length of BLANK or LETTERS 
pe rforated tape following the 
perforation of a message. The 
extra length of tape facilitates 
tape handling. Normally, t he 
in terfering tape feed-out 
me chanism operates. at the end of 
a message. A message can not be 
received d uring the feed-out 
period. The non-interfering 
tape feed-out mechanisms h ave 
provisions for operating 
messages that are rece ived 
during the feed-out period. T he 
me chanisms may be operated 
automatically, manually, or by 
remote control. 

(d) Print 
suppression on function feature 
pr events the printing of a 
predetermined character when the 
character or function is 
se lected. 

(e) U niversal 
function blade contains 
removable tines so that it may 
be coded to accommodate any 
desired fu nction box 
requirement. 
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(f) The t yping 
reperforator unit used in the 
ASR set co ntains an additional 
shaft that enables its 
perforator and typing mechanisms 
to be operated at a different 
speed from that of its selecting 
mechanism. 

(8) Signaling Code 
The typing reperforator operates 
on the principle of 
electromechanical conversion of 
message characters (see 
Figure 1-16) in terms of a 
signal code. Teletypewriter 
equipment utilizes the Baudot 
code, a five-unit start-stop 
signaling code, in which each 
character or function is 
represented by a combination of 
marking current and spacing 
current time intervals. In a 
polar signal circuit, intervals 
during which current flows in a 
positive d irection are referred 
to as marking elements, and 
intervals during which current 
flows in the o pposite direction 
as spacing elements. In a 
neutral signal circuit, 
intervals during which current 
flows in the curcuit are 
referred to as marking elements, 
and intervals during which no 
current flows as spacing 
elements. 

i. Electrical Service 
Unit. The Model 28 electrical 
service unit (ESU) serves as an 
area of concentration for the 
wiring of Model 28-type 
apparatus and provides mounting 
facilities for various 
electrical assemblies and 
components. The operational 
facilities provided by the ESU 
vary, depending upon the number 
and complexity of functions 
performed by the set. complete 
operation of an ESU requires 
connection with other c omponents 
of the set with which it is 
used. The ESU, shown in 
Figure 1-24, consists, 
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basically, of a metal frame, or 
ch assis, and a number of 
mounting plate assemblies. The 
ch assis has four legs that 
permit the unit to be turned 
upside down for maintenance 
purposes. cutouts for routing 
cables or mounting switches and 
controls, as required, are 
provided. T he mounting plate 
assemblies are installed on the 
blank top of the chassis. 
Unused positions are occupied by 
blank mounting plates. Termin al 
boards and cables, required for 
interconn ection of the 
assemblies with other 
components, are provided by the 
in stalled assemblies. some of 
th e features that may be mounted 
on the ESU are listed below: 

(1) Line shunt relay 
assembly. 

(2) Line (polar) 
re lay assembly. 

(3) Rectifier 
assembly. 

(q) Line test key 
assembly. 

(5) Capacitor
re sistor assembly. 

(6) Motor control 
assembly. 

( 7) signal line 
limiting resistance. 

(8) convenience 
outlets (115 vac). 

(9) Convenience 
outlet fuses. 

(10) Power switch 
(may be installed directly on 

chassis). 

(11) Selector magnet 
driver. 
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j. Cabinet. The ASR 
cabinet, shown irt Figure 1-34, 
is an enclosure with its c over 
and all external faceplates. 
The cabinet protects the 
enclosed components against 
dust, possible damage from 
external sources, and r educes 
the operating noise level. The 
cabinet, of sheet metal 
construction, is finished 
internally and externally in 
ba ked enamel. The cabinet is 
38-1/2 inc hes high, 46 inches 
�ide with the offset copyholder 
(36 inches wide without the 

offset copyholder), 
18-1/4 inches deep, and weighs 
approximately 150 pounds. 

k. Motor Units. T he 
motor units that provide 
mechanical motion for the ASR 
set are of two basic types; ac 
synchronous and ac/dc series 
governed. The ac synchronous 
motor is used when the power 
source is regulated; the ac/dc 
series gov erned motor operates 
from either regulated or 
unregulated power. The latter 
is required where only 
unregulated power is available. 
The units operate at the same 
speed and are rated heavy-duty 
to a ccomodate the ASR set load 
requirements. 

1. Variable Features. A 
wide variety of optional 
features are available with the 
ASR set. These features which 
provide special, non-printing 
operations or control 
facilities, or serve as an aid 
in operation, are in most cases 
readily installed in the field. 
some of the features are 
described briefly below. 

(1) Horizontal 
Tabulator. Permits rapid 
movement of the typing unit type 
b ox to predetermined positions 
on the copy paper. 
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Figure 1-34. Teletypewriter Cabinet for Automatic Send
Receive (ASR} sets Model 28 (Dome cover Open) 
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( 2) Vertical 
Tabulator. Advances a form to 
an y predetermined posi tion 
within the form. 

(3) Form Feed-Out. 
Advances a form to the first 
print ing line on the succeeding 
form from any point on the 
previous form. 

( 4) Automati c 
Carriage Return/Line-Feed. 
Th ese function occur 
si mult aneously should the 
sending sta;;ion fail to initiate 
th em when the type box reaches 
the right margin. 

(5) Contact 
Me chanisms. A number of 
electrical contact mechanisms 
are available to provide control 
of external equipment or for 
other special applications. 
�hese include code reading, 
timing, auxiliary, and LETTERS
FIGURES contact mechanisms. 

(6) Tape Fee�out 
Mechanism. This mechanism may 
be installed on the tape punch 
un its. It operates 
automatically or manually to 
feed out a length of BLANK or 
LETTERS perforated tape for 
convenience in tape handling. 
Tape feeding may be either 
interfering or non-interfering. 

(7) Backspace 
Me chanism. This mechaism, 
operated manually or with power
drive, retracts tape back 
th rough the punch block to allow 
erroneously perforated data to 
be oblit erated by replacement 
with the LETTERS code 
combination. 

(8) Accessories. A 
number of accessories are 
available to facilitate paper, 
tape, and form handling, 
including low-supply indi cator 
alarms, sp ecial trays and 
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shelves, chad chutes, and paper 
winders. 

1-3.2 EQUI PMENT DESCRIPTION 

(LOW-LEVEL). Low-level ASR 
teletypewriter equipment differs 
from h igh- level equipment in 
that radio frequ ency 
interference (FFI) suppression 
features have b e en incorporated 
in several of the low-level 
components. The following 
paragraphs describ e the RFI 

suppression features and point 
out the areas of difference 
between high and low-level 
equipment. Unle ss otherwise 
stated, high-level discussions 
in paragraph 1 -3.1 also apply to 
corresponding low-level 
components. 

a. RFI Suppression. RFI 

suppression as applied to 
teletype�rriter equipment i s  
accomplished by means of 
shielding and wave shaping a 
low-level electrical tele graph 
signal throughout the equipment. 
The installations vary with e ach 
set, but produce the same 
results of ensuring signal line 
privacy. 

(1) Signaling. The 
code is transmitted by means of 
a !6-volt polar signal through a 
network of shielded cabl es to 
the shielded container of a n  
electrical service assembly 
(ESA). A +6-v olt signal i s  

mark; a -6-volt signal i s  space. 

(2) Electrical 
Service Assembly {ESA). The ESA 
is an electrically shielded 
container in which shi elded 
cabl es terminate. I t  also 
serves as a housing for certain 
components such as plug-in 
selector magnet driver circuit 
cards, clutch magnet driver 
circuit cards, k eyer c ircuit 
cards, power supply circuit 
cards, and relays. ESAs which 
house lo,�-leve 1 keyers (LLK) and 
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se lector magnet drivers (SMD) 
have double shielded containers 
and double shielded cables with 
appropriat e connectors f or LLK 

and SMD connections to external 
equipment. 

(3) cabling. The 
shielded cabling varies with 
each set according to need. 
Each component unit of a set is 
equipped with suff icient 
shielding, in the form of 
metallic enclosures and shielded 
cables, to suppress signal 
radiat ion. All signal 
generators a nd magnet assembli es 
in the signal circ uitry are 
shielded by means of metal 
co ntainers attached to their 
respective cables. 
Interconnecting cables join the 
component units to the 
electrical service assembly by 
means of metal connectors which 
screw together for a tight 
shielded connection. 

b. ASR Set RFI 
Components. A shielded RFI 
se lector mechanism is used in 
the typing unit of the ASR sets. 
A shielded contact box assembly 
is used in the signal generator 
me chanism of the keyboard unit 
of ASR sets. 

( 1) RFI Selector 
Mechanism. The RFI selector 
mechanism (f igure 1-35) mounts 
on the upper right side frame of 
the typing unit o r  the main 
frame of the reperforator. The 
se lector consists of a special 
three-pin electrical receptacle, 
double-shielded cable and 
metallic container. The three
pin electrical receptacle 
ensures a secure and shielded 
electrical connection to other 
associated apparatus. The 
double shielded cable 
electrically connects the three
pin electrical receptacle to the 
se lector magnets. The shielded 
cable is composed of three 

1-44 

electrical conductors encircled 
by braided inner and outer 
shields. The inner and outer 
braided shields are electrically 
separated from each other and 
the three electrical conductors 
by flexible solid dielectric. 
The metallic container functions 
as a shielded enclosure for the 
selector magnet assembly. 
Enclosed within the metallic 
container are the selector 
magnet coils, coil mounting 
bracket , and selector armature. 
Each selector magnet coil 
contains an electrostatic shield 
which surr ounds the coif 
windings. The selector coil 
mounting bracket provides 
mounting facilities for the 
coils, armature, and biasing 
spring. The receptacle, 
shielded cable, metallic 
container, and selector coils 
provide RFI suppression when 
used with associated RFI 
equipment. 

(2) RFI S ignal 
Generator Contact Box Assembly. 
The RFI signal generator contact 
box assembly ( figure 1-36) as 
applied to keyboards, consists 
of a double-shielded contact 
box, a contact assembly, a 
filter card assembly, and a 
double-shielded signal line 
cable with receptacle. 

�) contact 
Box. The RFI signal generator 
contact box is composed of an 
inner metallic box completely 
enclosed by an outer metallic 
box. They are physically 
fastened together with 
insulating material to provide 
electrical isolation. 

(b) Contact 
Assembly. The contact assembly 
is provided with gold-plated 
contacts to permit low voltage 
operation. It is electrically 
insulated from the inner box 
which encloses it. 
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Figure 1-35. RFI Select or Mechanism 

CONTACT BOX 

Figure 1-36. RFI Signal Generato r Contact Box Assembly 
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(c) Filter card 
Assembly. �he filter card 
assembly is a network of three 
resistors and a capacitor 
mounted on a circuit board. It 
is mounted on the contact 
assembly within the inner box. 
When used in conj unction with 
associated shielded cables, 
power supplies, and keyer, the 
filter provides a low-level 
interface and RFI suppression. 

(d) Signal Line 
Cable Assembly. A double
sh ielded cable assembl y is 
provided t o  electrically connect 
th e contact b ox to a three-pin 
electrical receptacle. The 
shielded cable is composed of 
three electrical conductors 
encircled by braided inner and 
outer shields. T wo of the three 
internal wires are electrically 
insulated, and transfer the 
telegraphic signals to 
associated equipment. The 
remaining wire is bare and 
electrically connected to the 
inner cont act box, inner braid 
shield, and cable receptacle. 
The inner and outer braided 
sh ields are electrically 
separated from each other and 
the wire by flexible s olid 
dielectric. The i nner braid is 
electrical ly connected to the 
inner contact box and the outer 
br aid is electrically connected 
to the outer contact b ox. The 
cable assembly provides RFI 
suppression when used with 
associated RFI equipment. 

c. Synch ronous Pulse. A 
synchronous pulse mechanism on 
RFI keyboards provides a means 
of remotely controlling the 
signal generator mechanism in 
order to govern the rate of 
signal transmission. The 
incoming low-level synchronizing 
pulse is applied to the clutch 
magnet driver circ uit �ich i n  
turn supplies power necessary to 
operate the clutch trip magnet. 
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The clutch magnet conditioning 
contacts are gold-plated and 
have an associated filter 
circuit to provide RFI 
suppression. In addition, the 
clutch magnet conditioning 
contacts control the clutch 
magnet driver circuit. 

1-3.3 ELECTRICAL SERVICE 
ASSEMBLY. In low-level 
configurations an electrical 
service assembly (ESA) is used 
instead of the l oad current 
power supply. The following 
paragraphs describe briefly the 
comp onents comprising the ESA 
with their functions. 

a. Electrical Service 
Assemblies. E lectrical service 
assemblies (ESAs) are metal 
shielded containers which vary 
for different applicat ions. A 
typical ESA is shown in Figure 
1-37. ESAs are used as housing 
for electr onic components which 
serve to suppress PFI and 
provide low-level transmission 
of telegraph signals. The three 
types of E SAs used with low
level ASR teletypewriter sets 
are listed in Table 1-3 along 
with the number of connectors 
provided for associated LLK, 
SMD, and CMD cir cuit cards 
(figure 1-38). ESAs which house 

LLK and/or SMD circuit cards 
require do uble-shielded box 
construction. A n  inner aluminum 
box functions as an 
electrostatic shield and is 
electrical ly isolated from an 
outer box which serves as a 
magnetic shiel d. CMD circuit 
cards do not require a double 
box construction. Single box 
construction is adequate for the 
CMD and serves as a combined 
electrostatic- magnetic shield. 
The inner box contains a 
mounting plate with printed 
circuit board connectors to 
accommodate a power supply with 
printed circuit board assembly 
and the required number of CMD, 
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Figure 1-37. ESA for Rack Mountin g - Double-Box Construction 

SMD, and LLK circuit cards. A 
screw termina l strip i s  provided 
for connecti ng the signal line. 
The power supply rectifier 
filter capacitor is also located 
in the inner box. The outer box 
contains the inner box ,  a power 
supply transformer, power line 
filter, and a screw terminal 
bloc k for ac power connections. 
A power switch and fuse are 
located on one side of the outer 
box. The power supply 
tr ansformer and rectifier filter 
capacitor form an assembly 
which, when used with a ESA 
power supply card, will meet 
power supply requirements. 

b. ESA Designs. The 
ESAs are shielded meta l 
containers which vary in 
configuration for different 
applications. They differ 
primarily because of the number 
of IRs (isolation relays) and 
Circuit board connectors which 
are provided for the associated 

keyers and drivers, as well as 
whether they are designed to be 
table- mounted or installed in a 
cabinet. ESAs that house low
level keyer (LLK) or selector 
magnet drivers (SMD) require 
double-shielded box 
construction. A n  inner aluminum 
box functions as an 
electrostatic shield and i s  
electrical ly isolated f rom a n  
outer box which serves a s  a 
magnetic shield. Single-box 
construction ( figure 1-39 and 
1-40) is a dequate for the clutch 
magnet driver (CMD) circuit 
cards which serves as a combined 
electrostatic-magnetic shield. 
The inner box contains a 
mounting plate with circuit 
board connectors to accommodate 
a power supply printed circuit 
board assembly a nd the required 
number of CMD, SMD, and LLK 
circuit cards. A screw terminal 
strip is provided for connecting 
the signal line. The outer box 
contai ns t he inner box ,  a power 
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Figure 1-38. ESA Showing Circuit Card connectors 

1-48 

,, 

.) 

,�) 



(' 

( 

\ 

NAVELEX 0967-LP-625-5010 

• 

• 

Figure 1-39. Typical ESA for Rack Mounting - Single-Box ! 

/ 

Construction 

ISOLATION 

RELAY 

Figure 1-�0. ESA for Rack M ounting - Single-Box Construction, 
Showin g Isolation Relay 
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supply transformer, power line 
filter, an d a screw terminal 
block for ac power connections. 
A power switch and fuse are 
lo cated on one side of the box. 
The rectifier filter capacitor 
is housed within the inner box. 
Single-box and double-box ESAs 
are designed to be table
mounted. Figure 1-42 shows 
re lative positions of inner and 
outer boxes and covers and 
circuit ca rd connectors in a 
double-shielded ESA. 

c. ESA components. 
Figure 1-4 1 is a top view and 
figure 1-42 is a bottom view of 
a double-shielded ESA. Figure 
1-43 is an exploded view of an 
ESA having single-box 
construction, showing typical 
components. Figure 1-44 shows 
l ocations of typical cards used 
in an ESA. Fefer to the circuit 
discussions in Chapter 3 for a 
detailed discussion of the 
operation of each of these 
circuit cards. 

d. ESA Circuit Cards . 
�he following paragraphs include 
a basic description of the 
physical properties and 
operating characteristics of the 
circuit cards used in the ESA. 

(1) Selector Magn� 
Driver (SMD). The TP323810 
se lector magnet driver is a 15-
pin circuit card assembly 
designed to plug into an 
associated ESA as an i ntegral 
part of its components. When 
us ed in conjunction with proper 
power supply and filter 
assemblies, it is i ntended for 
FFI suppression of receiving 
selector noise in systems 
requiring this suppression. 
Figure 1-45 is a front view of 
the circuit card. The SMD 
provides two inputs and makes 
po ssible reception f rom either 
one of two separate transmitters 
(s ingle input operation) while 
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the input line from the other 
transmitter is·open. A spacing 
signal at either input will 
provide a spacing output. In 
order to function properly, the 
SMD should be installed in a 
double-shielded enclosure and 
used in conjunction with the 
appropriate ESAs where extreme 
RFI suppression is required. It 
is not intended fo� general use. 
The input current to the SMD is 
a low-level +6 -volt input for a 
marking st ate, and a -6-volt for 
a spacing state. The o utput 
current of the SMD is 60 
mill iamperes +10 percent during 
the marking state. The output 
is zero during the spacing 
state. The SMD assumes the 
marking state with positive 
input voltages not greater than 
+0.5 volt de and the spacing 
state with negative voltages not 
greater than 0 .5 volt de. The 
marking and spacing switching 
levels are adjustable within 10 
percent of each other. This 
requirement applies to either 
input. Each input of the SMD 
has a minimum input resistance 
of 50,000 ohms. The maximum 
input capacitance of either 
input is 2500 picofarads. 
Overall receiving margins of 
properly adjusted Model 28 
selectors driven by this SMD 
(polar rectangul ar wave input) 

should exceed 70 points at 
either input. The SMD provides 
a marking output when b oth 
inputs are open. Both inputs 
cannot be in the marking 
condition simultaneously without 
producing a garbled output. The 
SMD operates at bit rates up to 
75 baud. I� operates in a free
air ambient temperature of 70 
degrees Centigrade (158 degrees 
Fahrenheit). Storage 
temperature should not exceed 85 
degrees Centigrade (185 degrees 
Fahrenheit ). The SMD operates 
from a power supply delivering 
47 to 53 volts de. The power 
consumption under any 
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Figure 1- 43. Typical Parts of an ESA - Single-Box Construction, 
Top View (With Covers Removed) 

combination of power source, 
environmental, and component 
conditions is 8.5 watts maximum. 
The SMD, together with 
asso ciated ESA and power supply, 
is i ntended for use with 
equipment requiring low-level 
PFI (polar-EMC) operation. 

(2) Low -Level Keyer 
(TP303142). �he low-level 

keyers (LLK) are circuit card 
assemblies ap?roximately 2-1/4 
by 4-1/2 inches. They are 
designed to plug into a 15-pin 
connector that is wired into the 
ESA where it becomes an integral 
component for the suppression of 
PFI. A fr ont view of this 
circuit card is s hown in figure 
1- 4�. The TP303142 LLK, when 
us ed in conjunction with the 
TP321268 filter card assembly, 
is intended for use with the 
TP323644 and TP323645 signal 
generator (one contact) 
assemblies. This LLK is 
adaptable to various types of 

Model 28-type equipment when 
used with the applicable ESA and 
is designed to operate from one 
set of contacts. However, two 
signal generator outputs (filter 
card outputs) may be paralleled 
to drive one s ignal line from 
either of two signal generators. 
Each keyer is designed to 
operate into a high-resistance 
load such as the TP323810 SMD. 
An e xternal power source, 
mounted in the ass ociated ESA, 

is required to operate the 
keyers. All low-level keyer 
features for the �P303142 given 
in the following paragraphs 
assume the use of the TP321268 
filter card assembly. Ma ximum 
unloaded p ower consumption of 
ea ch keyer is less than 50 
milliwatts . The output of the 
TP303142 keyer is +6.0-volts de 
�1.0-v olt corresponding to the 
marking state and -6.0- volts de 
+1.0-volt corresponding to the 
spacing state. The marking and 
spacing output voltag es should 
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Figure 1-45. Selector Magnet Driver (SMD) TP323810 

(, 
Figure 1-46. Low-Level Keyer TP303142 
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be balanced to within 10 percent 
of each other. The TP303142 
keyer operates from the spacing 
contacts (mark con tact open, 
space contact closed} of the 
TP323645 or TP323644 signal 
generator assembly. The outputs 
from two TP321268 filter card 
as semblies may be paralleled for 
parallel operation of either of 
two transmitters. The nominal 
output impendance is 100 ohms. 
The keyers operate at bit rates 
up to 75 baud. Maximum short 
circuit output current is 60 
mi lliamperes. The TP303142 
keyer operates into a load 
resist ance of 5000 ohms minimum. 
The keyers and TP321268 filter 
card assembly operate in a 
maximum free-air ambient 
te mperature of 70 degrees 
Ce ntigrade (158 degrees 
Fa hrenheit). Storage 
temperature should not exceed 85 
degrees Centigrade (185 degrees 
Fa hrenheit). The TP303142 keyer 
operates from a power source 
delivering +7.42 volts de +6.0 
volts. Maximum unloaded power 
consumption is less than 50 
milliwatts. The mark and space 
symmetry at zero volt (output 
waveform) is adj ustable by means 
of the signal generator position 
adjustment for the TP303142 
keyer. The outputs may be 
adjusted within 10 percent of 
each other by the 5-megohm 
potentiometer on the keyer card. 
The keyer is intended for use on 
signal lines less than 1000 feet 
in length. However, operation 
is possible with line lengths up 
to 5000 feet. 

(3) Power Supply 
Card (General Description) • The 
power supply card used in the 
ESA generates 0.5 ampere. The 
circuit card, when installed in 
a shielded ESA containing the 
proper transformer and filter 
assembly, are intended as a 
radio interference power source 
in systems requiring low-level 
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RFI. The required power supply 
should be plugged into the 15-
pin TP148458 connector in the 
ESA that h as a TP198650 
polarizing key between pins M 
and N for the 0.5-ampere power 
supply. Refer to Table 1-4 for 
information regarding the 
appl icable power supply card to 
be used with the particular set 
and to the wiring diagram 
packages in Chapter 5 for the 
applicable wiring diagrams. see 
Figure 1-47 for a typical card. 
The transformer and filter 
circuits f or the power supply 
card are located in part of the 
associated ESA. The power 
transistor and heat sink for the 
0.5-ampere power supply are 
included as part of the TP321290 
circuit card ass embly. The 
amperage rating and quantity of 
power supply circuit cards to be 
used (one per ESA) will depend 
upon the equipment used. Each 
power supply circuit card 
assembly is a part of some ESA. 
Each ESA is pa rt of equipment 
used in low-level oper ation. 

(4) Power Supply 
(0.5-Ampere) Card. The 

following tech nical data applies 
to 0.5-ampere power supplies 
when installed in an ESA that 
accommodates from one to three 
selector magnet drivers (SMD) or 
clutch magnet drivers (CMD). 

(a) Input: 100 
volts ac to 130 volts ac, 45 to 
66 Hertz 

(b) output: 

1. A + 47 
volts de to +53 volts de at 
0.5-ampere maximum 

2. A +6.6 
volts de to +7.8 volts de at 
0.018-ampere maximum 
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Figure 1-47. 0.5-Ampere Power supply (TP321290) 
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(c) Fus�ng : 

1. AC: 
0.8-amperer slow-blowing 
(TP162360) 

2 9 DC: 
0.5-ampere, fast-blowing 
(TP131807) 

(d) operating 
Ambient Temperatu re: +40 de
grees Fahrenheit to 120 degrees 
Fa hrenheit with cooling fan. 

(5) Clutch Magnet 
Driver. The following 
p aragraphs describe the TP 321991 
clutch magnet driver (CMD) 
circuit card and outlines the 
electrical theory when installed 
(plugged into a shielded E SA 

containing the p roper power 
supply and f ilter assemblies). 
Pefer to F igure 1-48 for a f ront 
view of this circuit card. The 
CMD is a solid-state, direct
coupled amplifier built as a 
plug-in circuit card assembly 

approximately 2-1/2 by 4-1/4 
inches. It requires an external 
power source. A ll connections 
are made through a 15-pin 
circuit car d  connector. The CMD 
ou tput drives a Model 28 
transmitting c lu tch upon receipt 
of a low-level input pulse. It 
is to be used with the proper 
associated equipment and i s  not 
for general use. These CMDs are 
adaptable to v arious M odel 28 
equipment sets through the use 
of associated modification kits. 
Each CMD (one or more) is part 
of, or associated with, some 
ESA. The number of CMDs u sed 
depends on the number of clutch 
magnets used in the set. The 
CMDs receive low-level signals 
(+6-volt c lutch coil energized, 

-6-volt coil d e-energized, 
nominal) and operate a Model 28 
clutch. The T P321 991 CMD is 
designed f or use w ith 256M or 
252M coils, depending on the 
type of transmitting equipment 
used. The out put current du ring 

Figure 1-4g. Clutch M agnet Driver (CMD) TP321991 for Low-Level 
Operation 
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the energized state for the CMD 
is: 

(a) The 252M 
Coil (Single coil for LAKs) 107 
to 132 milliamperes 

NOTE 

When operating an LAK at 
the maximum pulsing rate 
(minimum period) , the machine 

may not respond to each syn
chro nous pulse whe n in the 
REPEAT mode. 

(b) Operati on 
is considered satisfactory when 
the incoming synchronous pulse 
complies with the following 
requirements: 

1 • 

mum sync pul se duration 
mi lliseconds. 

Mini
= 20 

2. Maxi
mum sync pulse duration = 40 
milliseconds or 2-bit lengths, 
whichever is longer. 

3. Mini
mum sync pulse period = 110 
percent of transmitted character 
length . 

( 6) Under the 
conditions of 1 through 3 above, 
start pulse delay should be 
between 15 and 35 milliseconds. 
(Delay is measured from zero 

volt of the positive-going input 
synchronous pulse signal to the 
beginning of the start pulse at 
the signal generator contacts.) 
lf the TP321 268 filter card 
assembly and TP303142 keyer are 
used, a nominal 6 milliseconds 
must be added to the delay to 
account for delay in the keyer. 
Th e TP321991 CMD assumes the 
energized state with positive 
input voltages not greater than 
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+0 .5-volt and the de-energized 
stat.e with negative voltages not 
greater than -0 . 5 -volt. The 
energized and de-energized 
switching leve ls as define d  in 
the previous s entence are 
adjustable to within 10 percent 
of each other. The TP321991 CMD 
should hav e  a minimum input 
resist ance of 50 ,000 ohms. The 
maximum input capacitance is 
2500 picofarads. The CMD 
provides a spacing (de
energized) output when the input 
line is open. The clutch magnet 
driver operates in a free air 
ambient temperature range of 
zero degree Centigrade (32 
degr ees Fa hrenheit) to 6 5  
degrees Centigrade (150 degrees 
Fahrenheit). Storage 
temperature should not exceed 85 
degrees Centrigr ade (185 degrees 
Fahrenheit). The TP321991 CMD 
operates from a power supply 
delivering +47 to + 53 volts de. 
Power consumption under any 
combinatio n of power source, 
environmental, and component 
conditions is 13 w atts m aximum. 
The TP321991 CMD is intended for 
use on clock lines less than 
1000 feet in length. However, 
operation is possible with line 
lengths up to 5000 feet. The 
TP321991 CMD, when used with 
asso ciated power supplies, is 
intended for use with interfaces 
conforming to the following 
requirements: 

(a) Feder al 
Standard 222 s ection 310 2b . 

(b) MIL-
STD-188B. 

e. Electronic 
Message Numbering Module. RFI 
suppressed ASR sets m ay be 
equipped with an electronic 
message numbering module shown 
in Figure 1-49. The electronic 
mess age numbering modules are 
low- level electronic devices 
using inte grated circuitry. 
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INTEGRATED CIRCUIT 
PACKAGE 

(LEFT SIDE VIEW) 
/ 

FORMAT SWITCH 

Figure 1 -Numbering Module 

(RIGHT SIDE VIEW) 

Figure 1-49. Numbering Module 
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The y  provide a means of 
electrically counting, storing, 
and visually indicating the 
number of messages tra nsmitted 
from a telegraphic signal line. 
Each numbering module is 
composed of a metal chassis, 
circuit cards and associated 
circuit card connectors, gas
filled readout tubes, and 
electrical connectors. Each 
metal chassis provides the 
framework on which all 
components of a numbering module 
are mounted. The circuit cards 
ar e composed of resistors, 
capacitors, integrated circuit 
packages, etc. The circuit card 
co nnectors provide a mounting 
fa cility for the c ircuit cards 
an d terminals for associated 
electrical connections . Two 
el ectrical connectors in the 
re ar of each module provide an 
electrical c onnection to 
associated RFI networks. The 
four gas-filled readout tubes 
ar e mounted on a circuit card 
located behind the display 
window. The tubes pro vide a 
visual numerical indication of 
me ssages transmitted from a 
signal line. The wire screen in 
front of the readout tubes 
provides RFI suppression. 

NAVELEX 0967- LP-625-5010 

NO TE 

The electronic message 
numbering modules are not 
interchageab le w it h  the 
electromechanical message 
identificati on modules 
(early design). 

1-4. R ELATION SHIP OF U N ITS. 
Figure 1-1 shows the component 
relationship between an 
Automatic Send -Receive 
Teletypewriter Set. 

1-5. REFERENCE DATA. Table 1-1 
lists the physical properties 
and operating characteristics of 
the ASR telet ypewriter set and 
its components. 

1-6. EQUIPMEN T, ACCESSORIES, 
AND DOCUMENTS SU PPLIED. Tables 
1- 2, 1-3, and 1-4 are matrix 
showing high-level and_ low-level 
teletype sets with covers, 
keyboards and bases, motors, 
etc. , available. Both models 
and the equivalent N avy 
designation are included for 
each set. 

1-7 .  EQUIPMEN T AND PUB LICATIONS 
REQUIRED BUT N OT SUPPLIED. 
Table 1-5 lists the tes t  
equipment and publications 
required but not supplied with 
the unit. 
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Item 

Nomenclature 

M anufactur er 

we ight and Dimensions 

Typical Equi pment 

CY-252 9U/G/LAAC200 
c abinet 

Motor Units Navy 
Designation 

PD-18U/LMU49 

PD-17 A/U/LMU3 

PD-18 A/U 

PD-67U/LMU12 

PD-77 A/U/LMU39 

PD-108UG/LMU38 

Table 1-1. Reference Data 

Property or C haracteristic 

Automatic Send - Receive (ASR) Teletypewriter Sets 
Model 28 

Teletype corporation, Sko kie, Illinois 

Height 
(in.) 

39 

5-3/4 

9 -3/4 

Width 
(in.) 

36 

8-1/2 

7 

Depth 
(in. )  

18 -1/2 
* 23 

4 

13-3/4 

Vol (cu ft) 
Crated Uncrated 

• 11 

0.6 

Weight (lb) 
Crated Uncrated 

530 260 

9 

15 

*Depth including ke ybo ard 

I 

� 
ti1 
1:-f 
tzj 
>< 

0 
\0 
0'1 
....J 
I 

� 
rc1 
I 

0'1 
1\.) 
U'l 
I 

U'l 
0 
.-

0 



� 

I 
0\ 
w 

"' �. 

Table 1-1. Reference Data - continued 

Item I Property or Characteristic 

Type Styles and Spacing {Typical) 

styles 

Murray 

Gothic 

Gothic 

Long 
Gothic 

Large 

Character 
cap 
(in.) 

0.103 

0.108 

0.103 

0.120 

0.180 

Heig ht 
Fraction 

(in.) 

0.162 

none 

0.162 

0.1 70 

0.180 

Sprocket-Feed Platen D ata 

Horiz Character/in. 
Single-Space-DOuble 

10 

10 

.12 

10 

10 

5 

5 

6 

5 

5 

Vertical Line/in. 
Single-Feed-Double 

6 3 

6 3 

6 3 

6 3 

3 

Form Width 
in Inches 

9, 8 -1/2, 8 ,  7-1/2, 7, 6-1/2, 6-3/8, 6-1/4, 6, 5-3/4, 5-1/2, 5, 4-1/2, 
4-5/16, 4-1 /4, 4, 3-5/8 

Maximum 
*Characters 
Per Line 

44, 42, 37, 32, 30, 29, 27, 23 

·� 

*Base on 10 characters per inch with allowance of three characters per platen end play. 

z 

� 
l!l 
l:%j 
:>< 

0 
\.0 
0\ 
-..I 
I 

t"4 
ttl 
I 

(J\ 
tv 
t.n 
I 

t.n 
0 
� 

0 



Table 1-1. Reference Data - Continued 

� z 
I )" 

0\ 
Item Property or Characteristic 

< 
-'=' � 

t:r.l 
:>< 

Printed Characters Height (in.) Width (in.) 0 

Standard Maximu m Standard Maximum 
1.0 
0\ 
-.....1 

Chad less 0.120 0.193 0.075 0.085 
I 

t-1 
'1:1 
I 

Fully Perforated 0.100 0.046 0\ 
t-.J 
V1 
I 

V1 

Operating Speeds 0 
� 

0 

Un it code 7.00 7.00 7.00 7.00 7.42 7.42 7.42 7.42 7.50 7.50 7.50 

*OPM 390 428 636 643 36 8 404 460 600 364 400 600 

Baud 45.5 50.0 74.2 75.0 45.5 50.0 56.9 7.42 45.5 5 0.0 75.0 

Pulse 0.022 0.020 0.0135 0.0133 o. 022 

Length 

0.020 0.0175 0.0135 0.022 0.020 0.0133 

Frequency 22.75 25.0 37.1 3 7.5 22.75 25.0 28.45 37. 1  22.75 25.0 37.5 

Characters 6.5 7. 1 10.6 1 o. 7 6.0 6.7 7.7 10.0 6.1 6.7 10.0 

Per second 

Words Per 65 7 1.4 106 107 60 67.3 75 100 60.6 66.6 100 

Minute 
(WPM) 

*Operation s per m inute 



� 

I 
0\ 
VI 
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Table 1-1 • .  Referen ce Data - C on tinu ed 

Item 

Tape - B lack Record 
Ribbon 

Length 
(in.) 

33 

P r operty or Charact eristic 

Width 
(in.) 

0.50 

Thickness 
(in .) 

0.005 

Typing Unit P aper 
Data (Friction Feed) 

Outside Diameter Width Len gth core Diamet er core Thickness 

Type - Stan dard 
Ye llow P aper Roll 

Typing Units 

MX-115 B/UG/ I 21-3/4 
LP14RN/AY or 
MX-2984 UG 
Aut omatic Typer 

MX-1422A/UG/ I 9-3/4 
LP14RE/AY 

TT-325UG/LP14RN/AHF 

TT-372UG/LP1 08RN/AY 

TT-378UG/LP108RE/ACX 

TT-40 0UG/LP14RE/ACX 

(in.) (in.) (in. ) (in.) (in .) 

4.5 8.5 325 1 .0 0.125 

16-5/8 22-5/8 

15-1/4 10 

4.3 54 

19- Fricti on 
Feed 

22-Sprocket 
Feed 

z 

� 
r4 
� 
0 
1.0 
0\ 
.....] 
I 

t:-t 
"d 
I 

0'1 
N 
(.]'1 
I 

(.]'1 
0 
� 

0 



Table 1-1. 
� 

I 
0'\ 
0\ Item 

we'ight and Dimensions Height 
(in.) 

TT-437UG/LP14RN/AJG 

TT-441UG/LP14RE /AJG 

TT-374UG/LP108RN/AGH 

TT-436UG/LP14RN/AJE 

Electrical Service Units 

SB-959UG/LESU13 

SB-106 1UG/LESU12 

SB-130 2UG/LESU73 

SB-2611UG/LESU96 

SB-2680UG/LESU111 

Transmitter Distributor 5 

TT-251UG/LXD3 

TT-439UG/LXD27 

TT-311UG/LXD11 

Reference Data - Continued 

Property or Characteristic 

Width Depth Vol (CU ft) 
(in.) (in.) Crated Uncrated 

7-1 /2 3-5/8 

Weight (lb) 
Crated Uncrated 

0 
\0 
0\ 
...J 

� 
1'0 
I 

0'\ 
I\) 
(J1 
I 

(J1 
0 
..... 
0 



r 

Table 1-1. 

Item I 

We ight and Dimensions I Height 
(in.) 

I 
T ransmitte r Distributo r  
Base 

MT2099UG/LCXB1 

MT2452UG/LCXB13 

Keyboard Base 

M X-2643UG /LAK4ARN 

M X-2858UG/LAK4ARE 

TT-371UG/LAK31ARN 

TT-377UG/LAK31ARE I 
TT-433UG/LAK42BRJ I 

TT-440UG/LAK42ARE I 

TT-475UG/LAK46ARN l 

Typin g Reper forator I 

TT-266UG/LPR9/AWA 18 

.... 

l 
I TT-267UG/LPR9/ARE 

0'\ 
...s 

TT-373UG/LPR51/BRP 

\. 
�' 

R eference Data - Continued 

P roper ty or Characteristic 

Width Depth Vol (cu ft) 
(in.) (in.) Crated Uncrated 

7-1/2 6-1/2 

� 
'�;; 

Weight (l b) 
Crated Uncrated 

z 

� 
� 
t1j 
X 

0 
\0 
0'\ 
...s 
I 

1:-f 
rg 
I 

0\ 

7-1/2 t..> 
lJ1 
t 

U1 
0 
.... 

0 



.... 
I 

0\ 
co 

Table 1-1. R ef erence Data - Continued 

Item Property or Characteristic 

We ight and Dimensions 

TT-375UG/LPR51BWA 

TT-379UG/LPR51BRH 

TT-380UG/LPR52BRH 

Height 
(in.) 

Tape: 10 holes per inch 

Width 
(in.} 

d I · · 11 T ype: Standar commun1cat1ons /16 
Perforations f ive-level 
chadless or fully 
perforated 

Reperforator Base 

MT-22 34UG/LRB6 

MT-2272 UG/LRB42 

MT-2625UG/LRB36 

MT-3369UG/LRB51 

Paper Winder 

RL235/UG/LPW3 00BR 

Depth 
(in.} 

Vol {cu ft} 
crated Uncrated 

Weight (lb) 
Crated Uncrated 

0 
\,() 
0\ 
-..I 
I 

1:"1 
I'd 
I 

0\ 
N 
U'l 
I 

U1 
0 
.... 

0 
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Table 1-1. Reference Data - continued 

Item 

I 
Pr oper ty or Characteristic 

Stand a rd a nd Heavy Dut y  Synchronou s Motor Units 

I 
LMU3 LMU38 LMU12 LMU50 

Ra ted Horsepower 1/20 1/20 1/12 1/12 

Input Voltage 115 VAC, .:!:_10% 115 VAC, .:!:_10% 115 VAC, .:!:_10% 115 VAC, 
+10% 

I Single 

-

Phase Single Single Single 

z 
Frequency 160Hz, +0.75% 50 Hz, :!:,0.75% 60 Hz, !_0. 75% 5 0  Hz, :J:ll 

<: 
!,0.75% 

� 
f:1:l 

Input Current 

I 
>< 

(amps) 0 
ID 
0'1 

Starting 

19 .o 
8.3 12.25 14.5 ....,J 

Ru nning 1.85 2.4 2.8 2.68 
I 

t"4 
ttl 

I 

Power Factor 30� 35% 44.75'( 34.4% � 

(Fu ll Load) 
!IV 
U'l 
I 

..... U'l 
I Watts Input 65 107 132.9 148 0 

0'1 
(Fu ll Load) 

..... 

ID 0 



_. 

I 
...J 
0 

LMU39 

Table 1-1. Reference Data - continued 

Item 

Rat ed Horsepower 

Input Voltage 

Phase 

Frequency (Hertz} 

Input Current (Full Load) 

Starting 
Running 

Power Input (Watts) 

Power Factor (Full Load} 

Heat Dissipation (Watts) 

series Resistor (Ohms} 

Target Indicator 

Governor Speed 

Rotation (Viewed from 
Computator End) 

Mounting 

RF Shielding 

Property or Characteristic 

1/15 

115 VAC + 10� 

Single 

25 50 

LJ.5 a mps 4.0 
2.1 a mps 2. 3 

235 200 

96.8% 87% 

130 97. 2 

25 

4, 6 an d 35 Spot 

3600 

ccw 

LMU39 - Upright 

LMU41 

amps 
amps 

60 

2 • .  8 a mps 
1.8 amps 

190 

79% 

94.2 

DC 

3.4 amps 
1. 7 amps 

194 

111 

50 

·o 
\0 
0\ 
...J 
I 

� 
I'd 
I 

0\ 
N 
U'l 
I 

U'l 
0 
_. 

0 
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....a. 

I 
-.J 
....a. 

!""' 

LMU41 

.�. 

Table 1-1. R eference Data - Continued 

I tem I Pr operty or Characteri stic 

RF SUppression I LMU41 

Rated H orsepower 

Input Voltage 

.Phase 

Frequency (Hertz) 

Input current (Full Load) 

Starting 
Running 

P ower Input (Watts) 

Power Factor (Full Load) 

Heat Dissipation (Watts) 

Series Resistor (Ohms) 

1/20 

115 VAC .:!:,10% 

Single 

25 

2.4 amps 
1.18 amps 

123 

90% 

86 

25 

50 

2.7 amps 
1.34 amps 

114 

74 % 

87 

-

Target Ind icator 4 , 6 and 3 5 Spot 

Govern or Speed 

R otation (Viewed fr om 
C omputator End) 

Mounting 

3600 

ccw 

Uprig ht 

60 

1.9 amps 
1.12 amps 

1.12 

71% 

55 

-

�. 

DC 

1.8 amps 
0.93 amps 

1.07 z 

� 
- � 

� 
70 

0 
\0 

50 0\ 
-.J 
I 

1:"4 
I'd 
I 

0\ 
IV. 
U'l 
I 

U'l 
0 
...l 

0 



� 

I 

� 
tv 

Item 

RF Shielding 

RF Suppression 

Miniature Synchronous 
Motor Units 

LMU3 

Tabl e 1-1. Reference Dat a - Continued 

Property or Char acteristic 

LMU41 

LMU41 

Motor Unit Identification 

Standard and Heavy 
Duty Motor Units 

LMU3, LMU38, LMU50 

Series Governed 
Motor Units 

LMU39, LMU41 
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-..1 
1.0 
......... 
1-' 
I 

CX) 
0 

t:P 
...... 
Pl 
::::s 
7t 

Afl!lt 
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Category 

Te legraph Si gnal 
Generator 

Telegraph Signa+ 
Analyzer 

Volt-oh m-
milliammeter 

TOols 

.. �,. 

Table 1-5. Equipment R equired But Not Supp l ied 

Recommended Equipment 
Equi pment Alterna te Test Parameters 

Test Set, Equivalent Provides c ontrolled 
Telegra.ph signals, both 
AN/UGM-8B(V) distorted and 

undistorted , at 
all commonly used 
transmission speeds 
and code formats. 
Refer to NAVELEX 
0967-LP-378-4010. 

Test Set, Equivalent Measure timing 
Telegraph distortion in 
TS-2616/UGC start-stop and 

synchronous data 
telegraph signals. 
Refer to NAVSHIPS 
0967-125-8010. 

Multi meter Equivalent VAC - 115, 
AN/USM-311 5.6 amps. 

VDC - 115, 
7. 5, 1. 5 amps. 
60 MA, 70 uMA 
Resist ance -

Continuity 
measurements 

Teletype Equivalent 
Repair Kit 
TK-188/U 

·� 

Application 

Maintenance, 
Trouble-
shooti ng 

Maintenanc e, 
Trouble-

shooting 

� 

Maintenance, 
Troubl e-
shooting 

- I 

Ma inte nanc e , 

Repair 
< 

� 

� 
� 
txJ 
>I 

0 
1.0 
0'\ 
.....) 
I 

� 
t 

0'\ 
IV 
VI 
I 

U'\ 
0 
..... 
0 
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NAVELEX 0967-LP-625-5010 

CHAP TER 2 

OPERATION 

2-1. INTRODUCTION. This 
ch apter describes the operation 
of Automatic send-Receive (ASR) 
Teletypewriter Set Model 28 from 
a maintenance standpoint. 
Operation of the ASR Teletype
writer set when installed as 
part of a system is covered in 
the appropriate system manual. 

2-2. CONTROLS AND INDICATORS. 
ASR teletypewriter controls and 
indicators are shown in Figures 
2-1 and 2-2 and briefl y 
described in Table 2-1. 

2-3. OPERATING PROCEDURES. 

Procedures for operating ASR 
se ts are provided in Table 2-2. 

If abnormal indications are 
encountered, refer to Chapter 5 
for troubleshooting information. 

NOTE 

If ASR set is a low-level 
configuration, the proper 
switch on the associ ated 
ESAs must be set to the 
appropriate position for 
turn-on and turn-off. 

2- 4. OPERAT OR MAINTENANCE. 

Operator maintenance is limited 
to replacing paper and 
installing a new ribbon. Refer 
to Figures 2-3 and 2-4. 

a. Pap� Installation. 
TO install paper , remove paper 
spindle by sli ding one of the 
spindle retainers toward the 
rear. Insert spindle in a roll 
of p aper and remount it so that 
the paper unwind s  from under
neath. With the paper release 
lever toward the rear, rou te 
the paper up over the p aper 
straightener shaft, down, and 
under the platen as shown in 
Figure 2-3. 

b. Ribbon Installation. 
To install ribbon, remove both 
spools fro m the ribbon spool 
shafts. Engage the hook on the 
end of the new r ibbon i n  the hub 
of the emp t y  spool. Wind a few 
turns of the ribbon onto the 
empty spool in the same 
direction that it comes off the 
full spool. Make sure that the 
reversing eyelet has been wound 
up on the empty spool. Place 
the spools on the ribbon spool 
shafts so that the ribbon on the 
right spool comes off the right 
side and the r ibbon on the left 
spool comes off the left side 
without twisting. Thread the 
ribbon around the roller and 
through the reverse lever slots 
as shown in Fi gure 2-4. 

2-1 
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Figure 2-1. ASR Keyboard Model 28 controls and Indicators 
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SWITCH 
_ RELEASE 

START -STOP 
llli��-----
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TRANSMITTER 
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MODE SELECTOR 
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Figure 2-2. ASR Cabinet Model 28 controls and Indicators 
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T able 2-1. Control and Indicator Functions 

Control/Indicator 

Ma in power O N-OFF 
sw itch 

K, K-T and T mode 
selector switch 

LTNE-TEST switch 

NO RMAL ON-OFF
MAINT. ON cabinet 
lights switch 

Function k eys 

FIGS key 

LTRS key 

2-4 

Function 

Mechanically linked to operate power 
toggle switch on LESU. Controls primary 
ac power application to ASR set. 

A three-position mode selector switch, 
mounted on the front panel of the cabinet. 
The switch permits th e operator to place 
the ASR set into one of three operating 
conditions. R efer to Figure 2-2. 

Mechanically linked to LINE-TEST switch on 
LESU. In LINE position, ASR set operates 
normally to receive and originate messages 
over the signal l ine linked to a remote 
station. When set to TEST position, ASR 
set is disconnected from signal line and 
operates in a local loop condition. 

NORMAL ON and OFF positions control 
cabinet lights when main pow er ON-OFF 
switch is set to ON. MAINT. ON position 
allows technician to turn cabinet lights 
on with main power ON-OFF switch set to 
OFF. 

when pressed, manually sets code bar 
mechanism to signal code combination for 
f unction selected. Signal code 
combination is distributed to signal line. 
Signal code is transmitted to local typing 
unit, for monitoring, and to remote typing 
unit. Signal code combination, received 
by typing units, activates mechanism 
corresponding to function selected. 

selects FIGUPES signal code combination. 
Figures shift function initiated at typing 
units� R esults in positioning of typ e 
box, through related mechanism, for 
printing of f igures, punctuation marks, or 
other upper case symbols. 

Selects LETTERS signal code combination. 
Letters shift function initiated at typing 
units. Results in positioning of type 
box, through related mechanism, f or 
printing of letters. 

"'''·· , , 

"''"). ,, 

,) 
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NAVELEX 0967-LP-625-5010 

Table 2-1. Control and Indicator F unctions - Continued 

·control/Indicator 

CAR FET key 

LINE FEED key 

REC key 

SEND key 

F unction 

Selects CARRIAG E RETURN signal code 
combination. Carriage retu rn function 
initiated at typing unit. Results in 
returning printing type b ox carriage, 
through related mechanisms, toward left 
side of typing unit. 

Selec ts LINE-FEED signal code combination. 
Line-f eed function initiated at typing 
units. Results in advancing platen, 
through related mechanisms, either one 
line or two lines depending on position of 
single-double line-feed lever. 

When pressed, causes signal generator to 
be shunted, preventing signal generation. 
Key remains depressed until released by 
pressing SEND key. 

When pressed, removes shunt from signal 
generator , allowing signals to be 
generated. 

Upper case s key I Pressing s key causes bell to ring. 
F IGS key pressed 

BLANK key I Pressing key twice in succession operates 

REP'J' key 

BREAK key 

TAPE B.SP. key 

keyboard lock, SEND key must be pressed to 
resume operation. Pressing key 
alternately with other keys ( except REC 
and BREAK keys) will not lock keyboard. 

When pressed, together with any other key 
(except local function keys), causes 

repeated transmission of function or 
character selected. 

When pressed for about 2 seconds, 
interrupts signal line causing typing 
units to run "open". Since depressing the 
BREAK key operates the keyboard lock, it 
is necessary to depress the SEND key to 
resume transmission. 

Reverses direction of tape feed in 
perforator for the space required by a 
single character code. E nables operator 
to delete a character code, punched in 
error on the tape, by pressing LTRS key 
after operation of TAPE B.SP. key. 

2-5 
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Table 2-1. Control and In dicator Functions - Continued 

Control/Indicator 

Lo cal function keys 

LOC LF key 

LOC CR key 

Character keys 

Spacebar 

Ma rgin/ E nd-of-Line 
in dicator 

Character coun ter 

T ransmitter 
Distributor 

Ta pe lid release 
plunger 

2-6 

Function 

Linked directly to typing unit. 
Mechanically initiates functions normally 
initiated by signal code combination. 

When pressed, causes paper to feed from 
the typing unit at approximately three 
times the speed obtained when the LINE 
FEED an d REPT keys are held depres sed. 

When pressed, carriage returns to left 
margin as described under CAR RET key. 

When pressed, manually sets code bar 
mechanism to code combination for 
character distributed to signal line. The 
signal code is transmitted to the local 
typing unit, for monitoring, and t o  remote 
typing unit. Signal code combination, 
received by typing units, activates 
printing mechanism to print letter or 
figure character selected, depending on 
which s hift function has been previously 
selected. 

Manually sets code bar mechanism to s pace 
signal code combination. Signal code 
combination recei ved by typing unit 
activates spacing mechanism. 

In K and K-T modes , indicator illuminates 
when typing unit carriage reaches present 
end-of- line activating margin indicator 
switch on base. In T mode, indicator 
illuminates when six c.haracters b efore 
counted end-of-line position is reached 
activating en d-of-line switch. 

Counts number of characters per line. 
Reset s  to zero when carriage return 
functio n is activated. 

Refer to Figure 2-2. 

When pres sed, causes s pring-loaded tape 
lid to snap open. 

,,, 

")"' ,.,' '  
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Table 2-1. control and Indicator Fun ctions - Continued 

Control/Indicator 

Start-stop switch. 

FREE position 

RUN p osition 

STOP position 

T ight tape lever. 

Auxiliary Typing 
Reperforator Unit 

AUX. REPERF. MOTOR 
sw itch 

TAPE FEED OUT switch 

Function 

Controls TD operation. 

Clutch magnet de-energi zed; tape-feed 
wheel r otates freely, allowing tape t o  be 
properly positioned in tape feed 
mechanism. 

Clutch magnet energiz ed; tape transmitted 
through tape feed mechanism. 

Clutch magnet de-energized; tape 
transmission stops. 

Stops tape transmission if tape lid is 
lifted due to taut or tangled tape. 

Controls application o f  primary a c  power 
to motor unit. 

When operated, feeds out a predetermined 
amount of tape. 
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Table 2-2. ASR Operating Procedures 

Step Action 

1. I Turn-On. To turn on 

2. 

teletypewriter set, proceed 
as follows: 

a. 1 Ensure all ASR units are 
properly inte rconnected. 

b. I Ensure primary power cord 
is plugged-in to ac outlet. 

c. 

d. 

e. 

f. 

g. 

a. 

b. 

Set cabinet lights switch 
to MAINT. ON. 

set cabinet lig hts switch 
to OFF. 

set cabinet lig hts switch 
to NORMAL ON. 

Ensure start-stop switc h 
on TD is in the STOP 
position. 

set main power ON-OFF 
switc h to ON. 

NOTE 

ASR set is now condi
tioned for service 
dep ending on settings 
of LINE-TEST key and 
K, R-T and T mode selector 
switch. 

Operating Tests 
R Mode. Check for prop er 
operation of ASR set as 
follows: 

Set LINE-TEST key to 
LINE. 

Set mode selector switch 
to R. 

2-8 

Normal 
Indication 

Cabinet lights illuminate. 

Cabinet lights extinguish. 

Cabinet lights remain 
extinguished. 

Cabinet lights illuminate and 
motor starts ru nning. 
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step 

c. 

d. 

e. 

f. 

g. 

( 
h. 

i. 

j. 

k. 

1. 

m. 

n. 

( 
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Table 2-2. AS R Operating Procedures - Continued 

Action 

Press LIN E FEED key. 

Press each character 
key. 

Press CAR RET key. 

Press REPT and LINE-FEED 
keys simultaneously. 
N ote paper ad vance speed. 

Press LOC LF key. Hold 
pressed and note paper 
advance speed. 

Press REC (keyboard 
loc k) key. Press several 
character keys. 

Press SEND (keyboard 
unlock} key. Press 
s everal character keys. 

Press BREAK key and 
hold approximately 
two s econds . 

Press SEND (keyboard 
unlock) key. 

Press and hold REPT 
key along with any 
other key (except local 
function and blank keys). 

Press LOC CR key. 

Press FIGS key and 
then press s 'charac
ter key several times. 

Normal 
Indication 

Paper advances one or two 
line$ d epending on position 
of single-doubl e line-feed 
lever (located ins id e on 
the typing unit). 

Proper character is printed. 

Type box carriage returns to 
left margin. 

L in e-feed function repeats. 

Paper feeds from typing unit 
at approximately three times 
the speed noted in step f .  

REC k ey remains depressed 
causing s ignal generator to 
be shunted; no characters 
print. 

REC key releas es, removing 
shunt from sign al generator; 
characters print normally. 

Keyboard locks as in step h. 

Keyboard unlocks as in 
step i. 

Ass ociated character prints 
or function operates, 
repeatedly. 

carriage returns to left- hand 
margin. 

Bell rings on ce clearly each 
time key is pressed. 
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Table 2-2 .  ASR Operating Procedures - Continued 

step 

o. 

p. 

q. 

r. 

s. 

t. 

u. 

v. 

w. 

2-10 

Action 

Press BLANK key 
alternately w ith any 
other key (except 
local function keys). 

Press BLANK key twice 
in success ion . 

Press SEND (keyboard 
unlock) key. 

Press s pacebar. 

Press FIGS key and 
then press several 
character keys. 

' 
Press LTRS key and 
then several charac
ter keys. 

Press �APE B. SP. key. 

Set LINE-TEST key 
to TEST. Repeat 
steps c through u. 

Type several li nes of 
characters and observe 
cha racter c ounter and 
margin indicator lamp. 

Normal 
Indication 

Keyboard remains unloc ked . 

Keyboard locks as in 
step h. 

Keyboard unlocks as in 
s tep i. 

Space required for one 
character occurs on page 
printer or space code 
combination is perforated 
on tape. 

Symbols indicated on upper 
part of c haracter keys 
are printed. 

characters indicated on lower 
part of character keys are 
printed. 

Tape in perforator reverses 
direction for s pace required 
for one character code. 

Same as for s teps c through 
u except operation will be 
on a local loop .. 

NOTE 

No break in s ignal line s hould 
occur as LINE-TEST key is 
switched. 

Margin indicator lamp 
illuminates s ix characters 
b efore end of a page-printed 
line. 
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Table 2-2. ASR Operating Proc edures - continued 

step Action 

3. I Operating Tests -
K-T Mode . Check for 
proper operation of 
ASR set as follows: 

a. 1 Set mode selector switch 
to K-T. 

b. I Set LINE-TEST key to 
LINE. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Press each character key. 

Press BLANK and REPT keys 
si multaneously. 

Press E and R EPT 
keys simultaneously .  

Press CAR RET key. 

Press E key . 

Repeat steps 2h 
through 2u. 

Verify TD is operating 
properly. 

Set LINE-TEST switch 
to TEST. Repeat steps 
c through i. 

Normal 
Indication 

Correct c haracter prints on 
�age printer and is p erfor
ated on tape characters a re 
counted on character counter. 

Tap e feeds out without 
interruption. 

(a) Character counter counts 
without miss ing. 

(b) End-of-lin e  indicator 
illuminates when preset 
count is reached. 

Character counter resets 
to zero. 

Character counter advances 
one character. 

Same as for s teps 2h 
through 2u. 

TO transmits messages from the 
p erforated tape. Refer to 
Chapter 3. 

Same as for steps c through 
i except operation will be on 
local loop. 

NOT E  

No break in s ignal line should 
occur as LINE-TEST key is 
switched. 
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Table 2-2. ASR o perating Procedures - Continued 

St ep Action 

4. I Operating Tests -
T Mode. C heck for 
proper operation of ASR 
set as follows: 

a. 1 set mode selector switch 
to T. 

b. I Set LINE-TEST key to LINE . 

c. 

d. 

e. 

2-12 

Pre ss BLANK and REPT 
keys simultaneously. 

Press E and REP T keys 
simultaneously. 

Set LINE-TEST key to 
TEST. Repeat steps 
c and d. 

Normal 
Indi cation 

Tape feeds out of tape punch 
at hig h  speed without inter
ruption until keys are 
released. 

Margin indicator illuminates 
six characters before preset 
end-o f-line position of 
character counter. 

Same as for steps c and d 
except operat.ion will be on 
a local loop. 

NOTE 

Left and right margins are 
adjusted at time of installa
tion. operator should not 
attempt to make these 
adjustments. 
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Figure 2-3. Path of Paper 

,--HOOK ON END OF RIBBON 

RIBBON SPOOL SHAFT PIN 

RIBBON SPOOL SHAFT 

1"'"11 11 1 REVERSING 
EYELET ON 

RIBBON 

RIBBON GUIDE 

RIBBON REVERSE LEVER 

RIBBON ROLLER 

NEW RIBBON AND SPOOL 

TOGGLE I U 'C. 

RIBBON REVERSE LEVER 

RIBBON R OLLER 

Figure 2-4. Path of Ribbon 

2-13/2-14 Blank 





( 

( 

( 

NAVELEX 0967-LP-625-501 0 

CHAPTER 3 
FUNCTIONAL DESCRIPTION 

3-1. INTRODUCTION. This 
chapter provides a functional 
description of the Automatic 
Se nd-Receive (ASR} 
Teletypewriter sets Model 28. 
Descriptions are divided into a 
ge neral system description keyed 
to a basic system diagram. A 

fu nctional block diagram follows 
showing signal paths and the 
functional block s comprising 
each of the blocks in the system 
block diagram. A brief 
description of the function 
performed by each of these 
blocks and the interaction 
between these blocks is keyed to 
the functional block diagram. 
The third level of circuit 
theory inc ludes a detailed 
discussion of each assembly 
in cluding il lustrations of 
mechanical linkages and 
schematics where applicable. 
Refer to the schematics and 
wiring diagrams in Chapter 5 for 
a complete display of circuit 
paths and system wiring. 

3-2. OVERALL FUNCTIONAL 
DESCRIPTION. High-lev el ASR 
Te let ypewriter sets are 
discussed in paragraph 3-2.1, 
an d low-level ASRs are discussed 
in paragraph 3-1 0. 

3-2. 1 OVERALL FUNCTIONAL 
DEOCRIPTION (HIGH-LEVEL). 
Figur e 3-1 shows significant 
electrical signal and mechanical 
energy paths between units of 
high-level ASR telety p ewriter 
sets. Primary power, 115-volts 
ac, 60 Hertz, is supplied 
directly to the primary of a 
step-down transformer mounted in 
the cover unit and is also 
supplied, through the power 
switch, to the motor unit. The 
5.6-volt ac output of the 
transformer is used to supply 

power to the cop y lights. The 
moto r  unit drives mechanisms in 
the typing unit and the signal 
generator t hrough the 
intermediate g ear assembly which 
determines the speed of a main 
shaft. Speed of operation i s  
controlled by selection of the 
proper gear set installed in the 
intermediate gear assembly. 
Local line feed {LOC LF) and 
local carr iage retur n (LOC CR) 
function keys on the ASR 
keyboard are mechanically linked 
to the typ ing unit and initiate 
their respective functions when 
pressed. Character or function 
keys on the keyboard are 
mechanically linked to a code 
bar mechanism in the keyboard 
transmitter. The mechanical 
signal code on the code bar 
mechanism is converted to a 
parallel, 5-bit electrical 
signal code by code-level 
contacts in the k eyboard 
transmitter. The signal 
generator serializes the 5-bit 
signal code which is used to key 
an external de loop current 
power supply to generate 
mark/space signals. The 
mark/space signal code ( 0.060-
amperes mark and 0-amperes 
space) is applied to selector 
magnets in the local typ ing unit 
and sent out on the signal line 
to a r emote typing unit. The 
typi�g units print the character 
or perform the function 
previously selected at the ASR 
keyboard as determined by the 
receive signal code. 

a. ASR S et Operating 
Modes. The ASR Sets are 
interconnected electrically or 
mechanical ly t o  p rovide a wide 
range of possibilities for 
sending, r eceiving or s toring 
teletypewriter messages. 
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Fi gure 3-1. 
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Electrical connections between 
the components are routed 
through the electrical service 
unit. Transmitted signals are 
initiated through the keyboard 
or the transmitter distributor, 
Figure 3-2. Received signals 
are recorded by the typing unit 
wh ich also monitors local, off
li ne transmissions. The tape 
punch (typing or non-typing 
perforator or repreforator unit) 
pr epares tape on which received 
or locally prepared messages may 
be stored for future 
transmiss'ion by the transmitter 
distributor. The keyboard, tape 
punch unit, typing unit, and 
transmitter distributor receive 
th eir motive power from a single 
motor unit. A three-position 
mode selector switch, mounted on 
the front panel of the cabinet, 
permits the operator to place 
the ASR set into one of three 
operating conditions. Placing 
the selector switch in the K 
(keyboard position) conditions 

the ASR set so that messages may 
be transmitted from the 
ke yboard. All messages 
transmitted are recorded on the 
typing unit. Placing the 
selector switch in the K-T 
(k eyboard- tape position) enables 

the ASR Set to transmit from its 
keyboard and, at the same time, 
record all transmissions in both 
punched tape and page-printed 
form. Placing the selector 
switch in the T (tape position) 
conditions the ASR set so that 
operation of the keyboard 
pr oduces pun ched tape only. No 
external transmissions occur. 
However, the typing unit is 
operable and will record all 
received messages. The 
transmitter distributor is 
controlled by a start-stop 
switch which is accessible for 
operation by the operator. 
Transmissions are automatically 
stopped by tight-tape or tape
out devices, which are 
incorporated in the transmitter 
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distributor, should these tape 
conditions occur. Control of 
the optional A uxiliary Typing 
Reperforat or Set is provided 
either by controls located on 
the accessory control panel on 
the front of the cabinet, or by 
controls located on the typing 
reperforator base and accessible 
through a cabinet access l id .  
The Auxiliary Typing 
Reperfo.rator set is connected to 
a separate signal line circuit 
and may therefore receive and 
record messages simultaneously 
with, but independent of, other 
ASR Set operations. 

b. Selective Calling. 
ASR Sets may be equipped t o  
operate in a selective calling 
system. Selective calling 
operation is a method of message 
transmission control in which 
traffic is selectively directed 
only t o  those sets actually 
concerned with the information 
being transmitted. Each set in 
the circuit, which may be 
standard line or radio, is 
assigned an identification code. 
The code may be made up of any 
character or sequence of 
characters. Recognition of this 
code, and other selective 
calling codes, is made by the 
stun t box in the typing unit of 
each set. The typing unit, upon 
recognition of the proper code, 
will be placed in the select
nonprint condition. When this 
occurs, direct printing is 
suppressed while the selector 
mechanism and the stunt box 
remain act ive. In this way, the 
typing unit monitors signal line 
conditions but does not respond, 
either to print or to perform a 
function, until it receives 
instructions in the form of 
selective calling code sequence. 

c. Transmitter 
Distributor Unit. The 
transmitter distributor ( TD) 
unit is for transmission of 
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messages o nly. Coded 
representations of alphabe tical 
an d numerical symbols and 
te letypewriter functions are 
re ad from pre-punched tape a nd 
converted into electrical signal 
intelligence for connecting two 
or more ships or stations 
equipped with compatible units. 
Operation of the sets is fully 
au tomatic when tape is properly 
installed in the reading head, 
the main power switch is i n  ON 
position, and the start-stop 
switch is in RUN position. 

( 1) The signals 
tr ansmitted by TDs are of the 
ne utral pola r type (open and 
close) direct current, 7. 42 unit 
st art-stop pattern, with a 
nominal speed of 3 68 operations 
per minute (opm). Gearing 
ch anges can adapt the equipment 
to 460 or 600 opm, with 
equivalent word speeds of 60, 75 
or 107-words per minute (wpm). 
The equipment will operate on 
either 0.060 or 0. 0 20-ampere 
signal current, externally 
supplied. 

( 2) TDs receive 
motive power from a keyboard 
mounted m otor unit, that 
provides power for the ASR unit. 
The motor requires a power 
supply of 115 volts ac (plus or 
minus 10 perc ent), 60 Hertz, 
single phase alternating 
current. T o  avoid loss in 
receiving margin with this type 
of motor, the frequenc y 
regulation must be within plus 
or minus one-half cycle. 
Go verned motors and motors 
operating on direct current are 
av ailable for Transmitter 
Distri butor TT-187/UG only but 
are not furnished with the set. 

d. Signaling Code. TD 
se ts operate on7the principle of 
electromechanical conversion of 
me ssage characters, equivalent 
to alphabetical or numerical 
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charac ters or standard 
teletypewriter functions, Figure 
3-3. Teletypewriter equipment 
utilizes the Baudot code, a 
five-unit start-stop signaling 
code in which each character or 
function is represented by a 
comb ination of current and no
current time intervals. In a 
neutral teletype circuit, 
intervals during which current 
flows in the signal circuit are 
referred to as " marking" 
elements, and intervals during 
which no current f lows as 
"spacing" elements. Every 
combination includes five 
elements that carry the 
intelligence, each o f  which may 
be either marking or spacing. 

(1) The intelligence 
elements are preceded by a start 
element (always marking) which 
is 1. 42 times as long as each of 
the other elements. Thus, each 
combination consists of 7.42 
units of time (referred to as a 
7.42 unit transmission pattern). 
The start and stop elements 
provide for mechanical 
synchronization between the 
transmitting and receiving 
equipment. A graphic 
illustrati on of the marking and 
spacing elements in each 
sequence m ay be found in Figure 
3-4, Code Representation of the 
LETTERS "R" and "Y". All five 
elements are marking in the 
LETTERS code. The BLANK code is 
comprised of five spacing 
elements . 

(2) Some telegraph 
systems employ a 7.00 unit 
transmission pattern in which 
the stop element is equal to 
each of the other elements. 
Interoperation betw een 7 .42 and 
7. 00 apparatus is satisfactory 
providing the operating s peeds 
selected yield identical pulse 
lengths. The signaling 
frequency is expressed in dot 
cycles per second. one cycle 
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7.42-UNIT TRANSMISSION PATTERN TRANSMISSION SEQUENCE 

START- ALWAYS SPACING 

NO. 1 - MARKING OR SPACING 

I I�� I NO. 2 MARKING OR SPACING. 

FIGURES - ? : $ 3 ! a� 

LETTERS A B c 0 E F G H 

I •• • •• 
2 • • • 

FEED HOLES 0 0 0 0 0 0 0 0 

3 • • • 
4 • • • • • 
5 • • • 

NO. 3 - MARKING OR SPACING 

NO. 4 - MARKING OR SPACING 

NO. 5 - MARKING OR SPACING 

STOP - ALWAYS MARKING 

FOR GRAPHICAL 
-------.... REPRESENTATION OF 

LETTER "Y� SEE FIG. 3-4 

8 ' ( ) I 9 � I 4 fJ. 5 7 ; 2 I 6 • ll <= I '+' ,+. 

z t! 0::&&: 
... 

I J K L M N 0 p Q R S T U v w X y (,) 
� (!) d..J �. G: 

• • • • • • • • • • 81 
• • • • • • • • • • • • 8' 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• • • • • • • • • • • • • 
• • • • • • • • • • • 

- ·�-��· ·-····· • • 

(TYPICAL CHARACTER ARRANGEMENT) 

Figure 3-3. Signaling Code 

SIGNAL LINE 
-CURRENT-+ 

LETTER Y 

-CURRENT -+ 
LETTER R 

l�T ARTi l I 2 I 3 

-NO CURRENT_.[ 

5 1STOP 

Figure 3-4. code Representation of R and Y 
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consists of one current pulse 
followed b y  a no-current pulse. 
Th e equipment speed in baud is 
equal to twice the frequency. 
Sp eed in words per minute is 
roughl y equivalent to one-sixth 
the operations per minute. 

( 3} The TO uses a 
single camshaft to sta rt, and 
sequentially perform, the 
functions of sensing the 
intelligence stored in a 
pe rforated tape. An electrical 
contact is linked to certain 
mechanisms to translate the 
intelligence sensed into pulses 
of current (marking) and no 
current (spacing). The unit 
ac cepts either chadless or fully 
perforated tape (figure 1-31). 

e. Functions. The basic 
operation of the TD is to 
mechanically sense perforated 
tape and transfer the informa
tion to the signal generator, 
wh ich performs the actual signal 
transmission (figure 3-5). 

(1) �he TD can be 
thought of as having two basic 
functions. The transmitter 
(tape reader) senses or reads 

the punched code c ombinations in. 
the tape and transfers this data 
me chanically to the distributor. 

(2) The signal 
generator assembly converts the 
parallel signal from the 
transmitter into sequential, 
start-stop signals for 
distribution on line. 

(3) The operating 
mechanisms of the TD and their 
function are described in the 
following paragraphs, refer to 
Figure 3-5. 

(a) Tape 
Sensing Mechanism. The tape 
sensing mechanism consisting of 
a bank of sensing pins feels the 
perforated tape, Figure 1-28. 
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(b) Main Shaft 
Assembly. The main shaft 
assembly consisting of multiple 
cams, gears, eccentrics, and a 
clutch, dr ives the TD through 
its various functions. 

(c) Tape Feed 
Mechanism. The tape feed 
mechanism used with chadless or 
full y perforated tape, feeds the 
tape throu gh the TD. 

(d) Tape-out 
Pin. The tape-out pin will stop 
transmission when the tape runs 
out. The pin located under the 
tape will project upward when 
there is no tape in the sensing 
head. Transmission then is 
halted by the opening of the 
clutch trip magnet circuit which 
causes the clu tch to disengage. 

(e) Quick 
Disconnect. A 36-pin terminal 
or plug which connects to a 
mating receptacle located on the 
base facilitates making the 
electrical connections (figure 
1-30) • .  

(f) Tape Lid. 
The spring loaded tape lid, 
Figure 1-29, springs open when 
the red tape lid release plunger 
is depressed. A control lever 
having the following three 
positions FREE, STOP, and RUN is 
used manually to control the 
unit. The adjustable guides, 
Figure 1-29 , are used for 
aligning and locating the 11/16 
or 7/8-inch wide tape o ver the 
feed wheel. A tight tape device 
on the tape lid will stop 
transmission in the event the 
tape become� tangled or too 
tight. The tight tape device 
actuates the same components, 
acts in a lik e  manner as the 
tape-out mechanism. 

3-2.2 AUXI LIARY TYPING 
REPERFORATOR SYSTEM OPERATION. 
Figure 1-31 is a left-front view 
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of the chadless type Typing 
Reperforator Unit Model 28, 
sh owing the location of 
principal assemblies . Figures 
1-32 and 1-33 sho w a left-rear 
vi ew and a front view, 
respectively, of the typing 
reperforator unit for fully 
perforated tape. The fully 
pe rforated tape typing 
reperforator unit prepares fully 
punched tape and prints between 
the feed holes. The chadless
type typing reperforator uni t  
prepares partially punched 
(hinged chad) tape and prints 

along the upper edge of the 
ta pe. Except for these 
differences, the two typing 
reperforator units are 
identical. 

3-3. AUXILIARY TYPING 
REPERFORATOR BASIC BLOCK DIAGRAM 
DESCRI PTION. Figure 3-6 is a 
ba sic block diagram showing in 
simplified format the functional 
blocks and basic signal paths 
co mprising the unit. The 
di agram contains nine 
mechanisms, each of which is 
described briefly in the 
following paragraphs. 

a. Drive Mechanism. The 
typing operation, which causes 
characters to be imprinted on 
tape, is caused by striking a 
print hammer against selected 
ch aracters on a rotating 
bakelite type wheel. The type 
wheel is driven through a gear 
train and cl utch arrangement by 
an ac motor mounted on the base 
of the unit. The main shaft 
ro ta�es continuously as long as 
power is applied. The unit is 
referred to as b eing in the 
idling condition when the main 
sh aft is turning and the signal 
circuit is closed, so that no 
signal is being received. The 
unit is referred to as running 
open when the main shaft is 
turning and no signal is applied 
to the selector magnets. 
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b. Selecting Mechanism. 
Selection of the character to be 
punched or printed is made by 
pressing a key in the keyboard 
or when a five-level code is 
received over the transmission 
line to the set. In either case 
this causes a series of 
electrical impulses representing 
the desired character to be 
generated. The selector 
mechanism, made up of a 
selector, a clutch trip 
assembly, and a cam-clutch, 
translates the s ignaling code 
combinations into mechanical 
arrangements which govern tape 
printing and perforating. The 
electrical pulses comprising 
each code combination are 
applied to a magnet on the 
selector. An 0.020 or 0.060-
ampere signal is applied 
externally to the selector 
magnet. External electrical 
signals are appli ed through a 
36-pin connector at the rear of 
the unit, as shown in Figure 
1-33 . The two-coil selector 
magnet may be wired in series 
for the 0.020-ampere s ignal or 
in parallel for 0.060-ampere 
operation. A range finder 
perm its adjustment of the 
selector i n  relation to the 
signaling code. 

c. Perforator Mechanism. 
This block contains the punch 
slides and components used to 
physically punch the code for 
the desired character in the 
tape. The mechanical 
arrangements a re p assed on 
through the transfer mechanism 
to control the position and 
printing mechanisms, and to the 
punch slides to control the 
punching operation. 

d. Transfer Mech anism. 
Near the end of each selecting 
cycle, the transfer mechanism 
moves the intelligence in the 
form of a mechanical ar rangement 
from the punch slides to the 
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function box mechanism and to 
the positioning mechanisms. 
Five mechanical linkages are 
in cluded in the transfer 
mechanism, each associated with 
a punch slide to produce the 
five-level code described in 
paragraph 3-2.1d. 

e. Function Box 
Me chanism. The function box 
mec hanism enables the unit to 
perform various auxiliary 
functions including LETTERS
FIGURES shift, unshift-on-space, 
and signal bell, as described in 
the discussion of variable 
fe atures . The function box 
conveys the motion of the main 
shaft to the mechanisms 
concerned with the actual typing 
and punching operations. 

f. P ositioning 
Me chanisms. This basic block is 
made up of three functional 
assemblies which operate 
independently to position the 
type wheel during the typing 
operation. The operation of 
each of these three mechanisms 
is described in the functional 
block diagram de scription. 

g. TyPe Wheel. The 
character to be used to type the 
intelligence on tape, either 
figure, letter, or special 
symbol, is embossed on a cylin
drical bakelite type wheel which 
is rotated by an ac motor 
through a mechanical gear train 
an d clutch arrangement as 
previously stated. During the 
function cycle the rotary and 
ax ial positioning mechanisms, 
having received the intelligence 
from the transfer mechanism, 
po sition the type wheel so tha t 
the character generated by the 
depressed key or received on the 
transmission line is selected 
and accurately positioned for 
printing. A typical type wheel 
character arrangemen t is shown 
in Figure 3-7, in which the 
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wheel's cylindri cal surface is 
shown rolled into a plane. 

h. Printing Me chanism. 
After the type wheel has been 
positioned and corrected, the 
printing mechanism supplies the 
impact which drives the paper 
and inked ribbon against the 
selected character. It effects 
this operation by mean s of a 
shaft supported by a bracket 
attached to the type wheel 
bearing housing. 

i. Ribbon-Feed 
Mechanism. The characters are 
imprinted on the tape in ink 
supplied by an inked ribbon 
which is held between the tape 
and the type wheel by a guide • .  
The inked ribbon is advanced 
after printing each character by 
a ribbon-feed mechanism. The 
path of the ribbon is down to 
the right off the top of a right 
spool, under a right follower, 
through right pins on the 
reversing arm, through the 
ribbon guide, up through left 
pins on the reversing arm, and 
to the right over the top of a 
left spool. A line drawin g  of 
the ribbon path is shown i n  
Figure 3 -8. 

j. Tape. The 
perforatin g mechanism steps the 
tape, punches feed holes, and 
perforates chadless (or fully 
perforated) code holes received 
by the selecting mechanism . The 
tape is threaded by means of a 
handwheel. Printing and 
punching occur simultaneously at 
a punch block, both the 
characters are printed, 10 
characters per inch, six spaces 
to the right of the 
corresponding code combinations. 
The type wheel is retracted at 
the end of each operation to 
make the l ast printed character 
visible. 
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3-4. VARIABLE FEATURES. A 
number of features not shown on 
the clock diagram are available 
with the typing reperf orator. 
Some of these features are 
described briefly in the 
following paragraphs a nd 
discussed in more detail later 
in the chapter. · 

a. contact Mechanisms. 
These mechanisms f urnish 
electrica l pulses for remote 
us e. They include timing, code 
reading, and audible and visible 
indicator actuating contacts. 

b. Backspace Mechanisms. 
Two basic types are available, 
manual and power drive. They 
are used to retract the tape in 
order to erase (obliterate) an 
error. 

c. Tape Feed-out 
Mechanisms. several different 
methods print the inclusion of a 

predetermined length of BLANK or 
LETTERS-perforated tape 
following a message. This 
operation f acilitates handling. 
Normally, the interfering tape 
feed-out mechanism operates a t  
the end of a message. A message 
can not be received during the · 

feed-out period. The non
interfering tape feed-o ut 
mechanisms have provisions f or 
operating messages that are 
received during the feed-out 
period. The mechanisms may be 

operated manually, 
automatica lly, or by r emote 
control. 

d. Print suppression on 
Function. This feature inhibits 
printing of a predetermined 
character w hen this character or 
function is selected. 

e. Motor Control 
Mechanisms . These deivces start 
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or stop the motor used to rotate 
the type wheel in response to a 
predetermined signal level or 
line condition. 

f. Universal Function 
Blade. This blade contains 
re movable tines so that it may 
be coded to accomodate any 
desired function b ox 
requirement. 

g. Variable Speed 
c onfiguration . A variation of 
the reperforator unit is a 
configuration containing an 
additional shaft that enables 
its perforator and typing 
me chanisms to be operated at a 
different speed from that of its 
selecting mechanism. 

3-5. SIGNALING CODE. The 
typing reperforator operates on 
the principle of electro
mechan ical conversion of messa ge 
characters in terms of a signal 
code. As shown in Figure 3-3 , 
five s ig�a l levels comprise the 
code for the character to be 
printed or punched . A start bit 
(always spacing) precedes the 
first bit in the coded 
ch aracter, with the fifth 
character bit followed by a stop 
bit (always marking). 

a. Baudot Code. 
Teletypewriter equipment uses 
the Baudot code, a f ive-level 
start-stop signaling code in 
wh ich each character or function 
is represented by a combination 
of marking current and spacing 
current time intervals. In a 
polar signaling circuit, 
in tervals during which current 
flows in a positive direction 
are referred to as marking 
el ements, with intervals during 
which current flows in the 
opposite direction designated as 
spacing elements. In a neutral 
s ignal circuit, intervals during 
which current flows in the 
circuit are referred to as 
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marking elements, and intervals 
during which no current flows as 
spacing elements. 

b. Fiv e-Level 
Configuration. EVery code 
combination in cludes five 
elements t hat carry the 
intell igen ce, each of which may 
be either marking or spacing. 
The start and stop elements 
provide for me chanical 
synchronization b etween the 
transmitting and receiving 
equipment. All five elements 
are marked in the letters code. 
The blank code c onsists of five 
spacing elements. 

c. code Permutation. 
The total numb er of permutations 
of a five-unit code is two to 
the fifth power, or 32. In 
order to transmit more than 32 
characters and functions, a 
LETTERS-FIGURES shift operation 
is designed into the equipment. 
This permits each permutation, 
excluding those used to shift 
and unshift the apparatus, to 
represent two characters or 
functions. 

d. Typing Speeds. The 
typing reperforator may operate 
with a 7.00, 7.42, or 7.50 unit 
transmission pattern, as listed 
in Table 1-1. The signaling 
frequency is expressed in dot 
cycles-per-second, one cycle 
consisting of a positive current 
pulse followed by a negative 
current pulse. The equipment 
speed in baud is equal to twice 
the frequency (refer to 
table 1-1). Speed in words per 
minute(wpm) is roughly 
equivalent to one-sixth the 
operations per minute (opm). 
Marking elements in the 
intelligence code are 
represented by holes, while 
spacing elements consist of an 
absence of holes. The row of 
smaller holes between the second 
and third levels are tape feed 
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holes and do not enter into the 
code permutation. 

3-6. AUXILIARY TYPING 
PEPERFORATOR FUNCTIONAL BLOCK 
DIAGRAM DESCRIPTION. The 
following paragraphs comprise a 
brief description of each of the 
functional blocks on the 
functional block diagram in 
Figure 3-6. The interaction 
between functional blocks and 
assemblies also is briefly 
discussed. 

a. Power S witch. The 
typing reperforator has a power 
switch electrically connected in 
the ungrounded leg of the ac 
power input path, as shown i n  
the system schematic, Figure 
3-1. In low-level configura
ti ons, the ESA has its own power 
switch. The ac input is applied 
to the tape feed-out s witch and 
the backspace switch, which 
require a 115-volt input, and to 
the ac motor used to rotate the 
main shaft. The type and 
location of the power switch 
used will vary according to the 
in dividual set configuration. 

b. Motor Unit. A 1/20-
horsepower ac motor is used to 
supply rotary motion, through a 
gear train and clutch assembly 
to the reperforator unit and the 
keyboard. The motor is 
physically mounted on the base 
of the reperforator. Either of 
two basic types of motor, ac 
synchronous or ac/dc series 
governed, ma y  be used. The ac 
synchronous motor is used when 
the power source is regulated, 
while the ac/dc series governed 
motor operates from either 
regulated or unregulated power 
sources. Both motors rotate at 
the same speed, and both may be 
standard or heavy-duty models 
according to their adaptations. 
Note on Figure 3-1 that the 
motor contains both a starting 
winding, used to overcome 

NAVELEX 0967-LP-625-5010 

inertial torque, and an 
operating winding. When power 
is first a pplied to the motor 
both windings are energized and 
the starting c apacitor begins tc 
charge. When the cap:tcitor is 
fully charged the motor start 
relay drops an d the starting 
winding is de-energized. A 
thermal cutout relay is includ ec 
for overheat c onditions, and 
closes automatically when 
excessive ambient temperature 
exists, bypassing the moto r  and 
shutting off the unit. 

c. Drive Mechanism. The 
motor supplies rotary motion, 
through a gearset, to the typing 
reperforator unit. Gearsets may 
be interchanged to o btain 
various operat ional speeds. 
This may also be accomplished by 
an optional variable-speed drive 
mechanism. 

d .  Main Shaft. The main 
shaft and selecting cam-clutch 
assembly, shown from right to 
left in Figure 3 -9, includes the 
clutch, stop arm bail cam, 
fifth, f ourth and third selector 
cams , cams for the spacing and 
marking locklevers, second and 
first selector cams, selector 
reset bail cam, and the function 
trip cam. The cam-clutch is 
controlled by the selector 
through the clutch trip 
assembly, as described in the 
detailed di scussion of this 
assembly. During the t ime in 
which the s ignal circuit is 
closed (marking), the selector 
magnet coils are energized and 
hold the selector armature up 
against the magnet pol e  pieces. 
In this position, the a rmature 
blocks the lever, and the cam
clutch is held stationary 
between the stop arm and latch
lever. At the end of the 
function cycle the cam-clutch is 
disengaged from the ac motor. 
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e. Selector. The 
signaling code combination, such 
as the combination rep resenting 
the character "Y", plotted in 
the upper left-hand corner of 
Figure 3-6, is applied to the 
selecting mechanism. The start 
pulse of the character being 
re ceived causes the selector, 
th rough a trip assembly, to trip 
the selecting cam-clutch, 
initiating the se lection cycle. 

f. T rip Assembly. Near 
the end of the selecting cycle, 
the cam-clut ch actuates the 
function cam-clutch in the 
function mechanism to operate 
the printing and perforating 
actions. The selection cam
clutch is then de-energized and 
remains inoperative until the 
ne xt code combination is 
r eceived. The trip assembly is 
activ e during these functions. 

g. Selecting Cam-Clutch 
Assembly. T he selecting cam 
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clutch assembly participates in 
transferring timed motion of the 
code combination into a 
correspond ing mechanical 
arrangement. The main shaft 
imparts motion to the selecting 
cam-clutch when the clutch is 
engaged at the start of the 
selecting cycle, and controls 
clutch operation throughout the 
selecting cycle until the clutch 
is disengaged at the end of the 
cycle. 

h. Main Bail Assembly. 
The main bail assembly transfers 
the motion of the rocker bail 
assembly in the function box to 
align the punch slides in the 
perf orator mechanism. This 
ensures that printing and 
punching operations are 
synchronized. 

i. Punch Slides. The 
outputs of the function and 
transf er mechanisms are routed 
to bo th the positioning and 

'' .. ·· . ·, 

) 

,J 



('' 

( 

( 

printing mechanism and to the 
perforator mechanism ,  so that 
printing and punching of the 
selected character will be 
performed simultaneously. When 
the five punch slides are 
actuated by the selector, 
punche s are aligned to perforate 
the tape in accordance with the 
hole positions for the character 
to be punched. 

j. Punch Block. The 
punch block operates in 
conjunction with selected pins 
to perforate the tape at the 
same time the selected character 
is being typed by the printing 
mechanism. 

k. Tape-Feed Parts. T he 
tape-feed parts making up part 
of the perforator mechanism 
include a toggle bail, a slide 
post, toggle links, draglink s, 
an d the punch slide reset bail. 
As the perforating mechanism 
punches the selected hole 
combination, motion of the main 
bail assembly causes the tape to 
be advanced one character space 
before the next code combination 
is received. Note that the 
selecting and punching/pri nting 
operations occur simultaneously. 
That is, while the perforating 
mechanism is punching the hole 
positions for the selected 
character an d the printing 
mechanism is impre ssing the 
character on the tape, the 
selecting mechanism may be 
processing the next code 
combination. 

1. Function Cam-Clutch 
an d Trip Assemblies. The 
function cam-clutch, like the 
se lector cam-clutch, is driven 
by the mai n shaft as shown i n  
Figure 3-9. This clutch is 
en gag ed throughout the function 
cycle in the same manner that 
the selection cam-clutch is 
controlled by the main shaft 
throughout the selection cycle , 
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and is actuated by a similar 
trip assembly. The function 
cam-clutch and the rocker bail 
assembly tr

.
anslate the rotation 

of the main shaft into sim ple 
harmonic motion. 

m. Rocker Bail Assembly. 
This assembly, in conjunction 
with the function cam-clutch, 
distributes rotary motion of the 
main shaft to the following 
mechanisms: 

(1) Ribbon-feed 
mechanism. 

( 2) Perforator. 

(3) Corr�gj:._ing 
mechanism. 

(4) Function box. 

(5) ��intJ.ng 
mechanism. 

(6) Q§;g_i_llatinq 
assembly. 

(7) Pushbar s  of the 
Axial and Rotary Positioning 
Mechanisms. D uring the first 
part of each function cycl e the 
cams bear against the roller, 
causing the bail assembly to 
rock to the right. During the 
latter part of the cycle, the 
bail assembly returns to the 
home p osition as the rotary 
motion of the cams is reversed. 

n. Transfer Mechanism. 
Near t he end of each selecting 
cycle, the tra nsfer mechanism 
moves the intelligence in the 
form of a mechan ical ar rang ement 
from the punch slides to the 
function box mechanism and to 
the positioning mechanisms. 
Five mechanical linkages are 
included in the transfer 
mechanism, each associated with 
a punch slide, to produce the 
five-level code described in 
paragraph 3-2.1d. 
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o. Function Box 
Mechanism. The func ti on box 
me chanism enables the unit to 
perform various auxiliary 
functions including LETTERS
FIGURES shift, unshift-on-space, 
an d signal bell. The function 
box conveys the motion of the 
main shaft to the mechanisms 
concerned with the actual 
pr inting and punching. 

p. Type Whee 1. As shown 
on the expanded view of the type 
wheel in Figure 3-7, there are 
16 longitudinal rows, each of 
wh ich is made up of four 
characters numbered from 0 
through 4 from front to rear. 
The surface is divided into a 
letters section and a figures 
se ction, with each section 
consisting of eight longitudinal 
rows. The fifth row, in a 
counterclockwise direction from 
th e division line, is numbered 
0, with four rows in one 
direction. These are designated 
counterclockwise, while three 
rows in the other direction are 
designated clockwise rows, as 
shown in Figure 3-7. It should 
be noted that the clockwise and 
counte rclockwise modifiers refer 
to the direction of rotation of 
the wheel to select the rows, 
and not to their position of the 
wheel. The position of the 
pr int hammer relative to the 
type wheel is also shown. 

q. Rotary Positioning 
Me chanism. The rotary 
positioning mechanism, which is 
controlled b y  the numbers 3, 4, 
an d 5 selecting elements of the 
code, rotates the type wheel so 
th at the row containing the 
selected character to be printed 
is aligned with the print hammer 
at time of printing. 

r. Axial Positioning 
Me chanism. The functions of the 
axial positioning mechanism are 
to position the type wheel to 

3-20 

the front so that the proper 
character in the selected row is 
aligned with the print hammer at 
the time of printing and to 
retract the type wheel and 
ribbon guide at the end of the 
function cycle s o  that the last 
typed character is visible. It 
is controlled by pushbars 
actuated by nu mbers 1 and 2 of 
the code. 

s. Correcting Mechanism. 
After the type wheel has been 
positioned by the rotary and 
axial positioning mechanisms, 
the selected character is more 
accurately aligned for printing 
by the cor recting mechanism 
which compensates for any play 
or backlas h in the pos itioning 
linkages. 

t. Printing Mechanism. 
Following type wheel positioning 
and final correction, the 
printing mechanism is activated. 
This assembly, by means of a 
hammer, drives the tape and 
inked ribbon for cibly against 
the type wheel, impr inting the 
selected character on the tape. 

u. Ribbon-Feed 
Mechanism. Immediately after 
the selected character has been 
typed, a ribbon-feed mechanism 
advances the inked ribbon one 
character space, and reverses 
its direction when one of two 
ribbon spools is depleted. Near 
the end of the function cycle 
the axial positioning mechanism 
retracts the type wheel and a 
ribbon guide so that the l ast 
printed character is visible. 
The LETTERS or the FIGURES code 
sets up an arrangement in the 
transfer mechanism which permits 
the function box to operate and 
to cause the rotary positioning 
mechanism to shift the type 
wheel 180 degrees of rotation. 

v. Base Assembly. The 
base assembly is a simple 
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designed structure of steel 
pl ates which serve as a mounting 
for a typing reperf ora tor. A 
motor unit, tape container, gear 
bracket assembly, and a bracket 
on which electrical conn ections 
are made are incorporated on the 
base. Motor mounting facilities 
are provided on the lower level 
of the base. The motor is 
lo cated in a position for 
driving the gear assembly. 

(1) Gear Shaft. T he 
gear bracket assembly which is 
dr iven directly by the motor, 
ma y contain, two shafts with 
interchagea�le gears for speed 
change, or i t  ma y be a gear
shift assembly which changes the 
speed by moving the lever to any 
one of three positions. A 
reperforator driving sprocket is 
mounted on the gear assembly 
which drives the reperforator 
unit by mean s of a timing b elt . 

(2 ) Tape container. 
The tape container accommodates 
a full roll of tape. The tape 
is direct ed out through a tape 
gu ide using a roller to carry it 
to the typing reperf orator. A 
low tape electrical switch 
assembly is provided in the tape 
container.· A tape-out switch 
lever rides on the surface of 
the diminishing roll of tape 
which actuates an electrical 
switch when a prescribed level 
of tape is r eached. 

w. E lectrical 
Charact eristics. The electrical 
connections are made on a 
bracket assembly adjac ent to the 
tape container. A power cable 
connector is provided to a cc ept 
el ectrical power from the 
cabinet terminal board. 

(1) A power switch 
provides a means for switching 
power to and from the typing 
reperforator unit. 
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(2) A 36-point 
connec tor is provided to accept 
cable conn ections from a mating 
receptacle on the typing 
reperf orator. 

(3) A cable is 
conn ected to the 36-point 
connector which carries the 
electrical connections to a 
connector on the typing 
reperf orator. 

3-7. DETAILED FUNCTIONAL 
DESCRIPTION OF TYPING 
REPE RFORAT OR. The following 
para graphs comprise a series of 
detailed discussions pertaining 
to the functional blocks a nd 
general descriptions in the 
previous paragraphs. Additional 
assemblies such as mechanisms 
used to perform variable f eature 
functions are not described in 
the functional block discussion. 
The detailed theory of operation 
of each of these mechanisms also 
is discuss ed. Unless stated to 
the contrary, references in text 
to "left" or "right" indicate 
the operator's left or right, 
facing the front of the unit. 
The selector mechanism will be 
at the right a nd the punch 
mechanism at the left. In 
illustrati ons, unless 
specifically lab e.led otherwise, 
it is assu m ed that the equ ipment 
is being viewed from the front . 
Pivot points are solid black to 
indicate fixed points and cross 
hatched to indicate floating 
points. 

3-7.1 RECEPTION AND TRANSLATION. 
The mechanisms associated with 
reception and translation 
functions are discussed and 
their operational theory 
described in the following 
paragraphs. 

a. Selecting Cam-clutch 
and Trip Assembly. The 
components comprising this 
assembly are shown in Figure 
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3-10. When a code combination 
is received, the start element 
(spacing) de-energizes the 

magnet, and the se lect or 
armature under tension of its 
spring moves d own out of the way 
of the start lever. The start 
lever turns clockwise under 
spring pressure and moves the 
stop arm bail i nto the indent of 
the start cam. As the stop arm 
bail rotates about its pivot 
point, the attached stop arm is 
moved out of engagement with the 
clutch shoe lever. The 
selecting cam-clutch engages and 
begins to rota te 
counterclockwise. The stop arm 
ba il !immediately rides to the 
high part of the cam, where it 
remains to hold the start lever 
aw ay from the armature while the 
intelligence pulses of the code 
ar e received and processed b y  
the se lector. When the stop 
element at the end of the code 
combination is received, the 
armature is pulled up blocking 
the start lever. Thus the stop 
ar m bail is prevented from 
dropping into the low part of 
its cam, and the attached stop 
arm is held in position to stop 
the clutch shoe lever. When the 
clutch shoe leve r strikes the 
st op arm, the inertia of a cam 
disk causes it to continue to 
turn until its lug makes contact 
with the clutch shoe lever. A t  
this point, a latchlever drops 
in to a detent in the cam disk, 
an d the clutch is held 
disengaged until the next code 
combination is received. 

b. Clutch 0Eeration. 
Clutch opera tion is described in 
t he following paragraph. 

(1) Engagement. The 
clutch dru m  is attached to and 
rotates in unison with the main 
shaft, as shown in Figure 3-10. 
In the disengaged position, 
shown in F igure 3-11, the clutch 
shoes do not contact t he drum 
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and the shoes and cam disk are 
held stationary. Engagement is 
accomplished by moving the stop 
arm, shown in Figure 3-12, away 
from the clutch, thus releasing 
stop lug A and the lower end of 
shoe lever B. The upper end of 
lever B pivots around its ear c, 
which bears against the upper 
end of the secondary shoe. The 
ear D and the upper end of the 
primary shoe are moved left 
until the shoe makes contact 
with the notched inner surface 
of the rotating drum at point E. 
As the drum turns 
counterclockwise, it drives the 
primary shoe downward so that it 
again makes contact with the 
drum at point F. There, the 
combined forces acting on the 
primary shoe cause it to push 
against the secondary shoe at 
point G. The lower end of the 
secondary shoe then bears 
against the drum at point H. 
The drum drives this shoe upward 
so that it again makes contact 
with the drum at point I. 
Forces involved are multiplied 
at each of the preceding steps. 
The aggregate force is applied 
through the shoes to lug J on 
the clutch cam disk, a nd the 
disk and attached cam turn in 
unison with the drum. 

(2) Disengagement. 
Clutch disengagement is af fected 
when the lower end of shoe lever 
B strikes the stop arm shown in 
Figure 3-11. Lug A and the 
lower end of the shoe lever are 
brought together as shown in 
Figure 3-12 and the upper end of 
lever B pivots around its ear c. 
�is allows its other ear D to 
move toward the right. The 
upper spring then pulls the 
shoes together and away from the 
drum. The latchlever seats in 
the detent in the cam disk and 
the cam is held in its stop 
position until the clutch is 
again engaged. 
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c. Selector Operation. 
The selector assembly consists 
primarily of two magnet coil s 
(f igure 3-10), an armature and 

as sociated bails, levers, and 
latches (figure 3-10). Five 
linkages, each of which consists 
of a selecting lever, a push 
lever and a punch slide latch, 
link the selector cam with the 
punch slides. Since the 
linkages are identical, only the 
number 4 is shown in its 
entirety in Figure 3-13. As the 
selecting elements of the code 
combination are applied to the 
magnet, the cam actuates the 
se lecting levers. When a 
spacing element is received, a 
marking locklever is blocked by 
th e end of the armature, and a 
spacing locklever swings to the 
right above the armature and 
locks it in the spacing position 
until the next signal transition 
occurs. Extensions on the 
marking locklever prevent the 
se lecting levers from following 
their cams. When a marking 
element i s  received, the spacing 
locklever is blocked by the end 
of the armature, and the marking 
locklever swings to the right 
below the armature and locks it 
in the marking position until 
the next s ignal transition 
occurs. During this marking 
condition, the selecting levers 
are not blocked by the marking 
locklever extensions, but are 
permitted to move against their 
respective cams. The selecting 
le ver that is opposite the 
detent in its cam, while the 
ar mature maintains a marking 
condition, swings to the right, 
or selected position, and the 
end of an as sociated pushlever 
falls off a step on the 
selecting lever. As the cam 
ro tates, the selecting levers, 
to gether with any selected push
levers, are moved to the left by 
the high part of their 
respective cams, where they 
remain until the next code 
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combination is received. The 
unselected pushlevers remain to 
the right. When the next code 
combination is received, a 
selector reset bail, lifted by 
its cam (figure 3-13), strips 
the selected pushlevers from the 
selecting levers, and the 
pushlevers are tur ned to the 
right by t heir springs. The 
selected pushlevers, in moving 
to the left, rotate asso ciated 
punch slide latches counter
clockwise (figure 3-13). Just 
before the fifth pushlever is 
selected t he selecting cam 
acting through the function trip 
assembly, causes the perforator 
reset bail to release the punch 
slides. The unselected latches 
retain their a ssociated s l ides 
to the right, while the selected 
latches permit their slides to 
move to the left under spring 
tension. During the latter part 
of the function cycle, the reset 
bail returns the punch slides to 
their unselected position. The 
latches under spring tension 
return to thei r  unselected 
position when the pushlevers are 
repositioned at the beginning of 
the next selecting cycle. 

d. Orientation. For 
optimum performance, t he 
selecting mechanism should be 
adjusted to sample the sig naling 
code elements at the most 
favorable time. To make this 
adjustment, the operating 
margins are established through 
the range finder , which provides 
a means of varying the time of 
sampling. The obtaining of this 
optimum setting is referred to 
as orientation. When the r ange 
finder knob (figure 3-10) is 
pushed inward and rotated, its 
atta ched range finder gear moves 
the range finder sector (which 
supports the stop arm bail, stop 
arm and latchlever) either 
cloc kwise or c ounterclockwise 
about the selector cam-clutch. 
This changes the angular 
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po sition at which the selector 
ca m-clutch stops with respec t to 
the marking and spac ing lock
levers. When an optimum setting 
is obtained, the range finder 
knob is released. Its inner 
teeth enga ge the teeth of the 
in dexing lock stud and hold the 
range finder mechanism in 
po sition. The setting may be 
read on the range scale opposite 
a fixed index mark. 

e. Transfer. Transfer 
of motion near the end of each 
selecting cycle is accomplished 
by five linkages in the transfer 
mechanism. A linkage, shown in 
Figure 3-14, con sists of a 
transfer lever, a pulse beam, 
and a bellcrank. Since the 
linkages are similar, only the 
number 4 linkage is shown in its 
entirety. The linkages 
as sociated with the unselected 
punch slides, described in 
paragraph 3-8. 1c, remain in 
their unselected position, as 
shown. However, the selected 
slides in moving to the left, 
pi vot the associated transfer 
levers which, in turn, move 
corresponding pulse beams 
clockwise (as viewed from 
above). The selected beams 
allow associated bellcranks 
under spring tension to pivot 
counterclockwise and lift 
attached pushbars. The push
bars, in turn, control the 
positioning mechanisms. In the 
period of the last half of the 
function cycle, the selected 
slides are m oved back to the 
right and return the linkages to 
their unselected postions. 
Slotted upper arms of the 
bellcranks extend up into the 
function box and control its 
operation as described in the 
di scussion of positioning 
mechanisms. An additional bell
crank, not associated with a 
transfer linkage, is 
specifically c oncerned with the 
LETTERS-FIGURES shift. 
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3-8. MOTION FOR TYPING AND 
PERFORATING. The motion o f  the 
main shaft is conveyed to the 
mechanisms concerned with typing 
and perforating by the function 
box mechanism, as described in 
the functional block diagram 
discussion , paragraph 3-6. 
Functional descriptions of the 
three assemblies comprising this 
mechanism are included in the 
following paragraphs. 

a. Function Cam-Clutch 
and clutch Trip Assembly. The 
trip assembly is shown in its 
unoper ated condition in Figure 
3-1 5. A follower lever rides on 
a function trip cam which is 
part of the selecting cam
clutch. Near the end of the 
selecting cycle, as the main 
shaft rotates counterclockwise, 
the high part of the cam pivots 
the follower lever which, 
through an attached adjusting 
arm, rotates a main trip lever 
counterclockwise. A reset bail 
trip lever attached to the main 
trip lever lowers the perf orator 
reset bail and releases the 
punch slides, and an upper arm 
of the mai n trip l ever moves out 
of the way of a clutch release, 
which falls ag ainst a downstop 
and rotates a trip shaft 
counterclockwise. Immediately, 
the low part of the trip cam 
allows the follower lever to 
return to its unoperated 
position, and the upper arm of 

,_-the main trip lever moves down 
against the release. When the 
trip shaft is rotated by the 
release, it moves an attached 
clutch trip lever out of 
engagement with the clutch shoe 
lever. The clutch engages , and 
the cam�clutch begins its cycle. 
The internal operation of the 
clutch is the same as that of 
the select or clutch, described 
in paragraph 3-7.1a. About 
midway through the function 
cycle, an eccentric pin on the 
function cam lifts a reset arm, 
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which rotates the trip shaft 
clockwise. The release is moved 
up and allows the main trip 
lever to fall against the 
adjusting arm and raise the 
reset bail. The eccentric pin 
then moves out from under the 
reset arm, and the release is 
pe rmitted to return to its 
un operated position against the 
main trip lever. When the cam
clutch assembly completes its 
cycle, the clutch shoe lever 
strikes the trip lever , and the 
clutch is disengaged. 

b. Rocker Bail Assembly. 
The bail is shown in its home 
position in Figure 3- 16 .  During 
each function cycle, one 
function cam bears against the 
upper roller and causes the bail 
to rock to the right (as viewed 
from the rear in figure 3- 16) 
du ring the first part of the 
cycle. During the latter part 
of the cycle the r ocker bail is 
moved back to its home position 
as other function cams bear 
ag ainst the upper roller. 

3-8. 1 TYPE WHEEL POS ITION ING. 
The operation of each mechanism 
us ed to position the type wheel 
is discussed in detail in the 
fo llowing paragraphs. The 
description of the type wheel as 
di scussed in the functional 
block diagram description and 
shown in Figure 3-7 should be 
reviewed to obtain a more 
complete understanding of the 
positioni ng function before 
attempting to analyze these 
discussions. 

a. Gen eral Operation. 
Each printing operation begins 
an d ends with the type wheel in 
the home position of the section 
containing the character to be 
pr inted. That is, t he number 0 
character of the number 0 row is 
at the point of contact of the 
print hammer . Actually, 
in asmuch as the wheel is 
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retracted to show the last 
printed character, the number 0 
character is s lightly to the 
rear, but for this discussion it 
will be as sumed that this is the 
point of contact. During the 
'printing operation the axial and 
rotary pos itioning mechanisms, 
transferring separate but 
simultaneous motions to the 
wheel, position it so that the 
character represented by the 
received code combination is at 
the point of contact of the 
hammer at the time of printing. 
The rotary mechanism, which is 
controlled by the number 3 ,  4 
an d 5 selecting elements of the 
code, revolves the wheel so as 
to select t he proper row; and 
the axial mechanism, which is 
governed by the number 1 and 2 
elements, moves it forward and 
rearward along its axis so as to 
select the proper character in 
the row. ,The LETTERS-FIGURES 
shift, which consists of 
rotating the wheel eight rows 
from the home position of one 
section to that of the other, 
requir es a separate operation of 
the equipment and results in the 
printing of the LETTERS or 
FIGURES symbol. To illustrate 
the above, if the wheel is in 
the "LETTERS" position, as shown 
in Figure 3- 17 ,  and the numeral 
"5" is to be printed , there is 
no movement of the wheel during 
the printing operation, because 
115" is alr eady at the point of 
contact of the hammer. However, 
if the letter "I" is to be 
printed, the s ignaling code for 
LETTERS must first be viewed to 
shift the type wheel eight rows 
to the LETTERS home position. 
Then during the next operation 
it is rotated three rows 
counterclockwise and moved 
forward two characters so that 
"I" is at the point of contact 
of the hammer. Printing takes 
place, and the wheel is then 
returned to the LETTERS home 
position. 
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b. Rotary Positioning. 
This mechani sm, mounted on the 
fr ont plate of the typing 
reperforator, includes two 
eccentric assemblies shown in 
Figure 3-17. Each assembly 
contains a primary shaft, a 
section of which is formed into 
a pinion. A secondary shaft, 
mounted in the primary and 
of fset from its center, forms an 
eccentric, referred to as the 
re ar eccentric. A portion of 
the secondary shaft is also a 
pinion, and a crank pi n mounted 
on its disk-like forward surface 
fo rms a secondary, or front, 
eccentric. Each of the four 
pini ons of the two eccentric 
assemblies is engaged by the 
ra ck of a pushbar; the number 3 
ba r engages the rear pinion, and 
the number 5 epgages the right 
pinion. The left front pinion 
is engaged by both the LETTERS 

and the FIGURES pushbar. The 
eccentric assemblies are linked 
to the type wheel shaft by a 
drive assembly as shown in 
Figure 3-17. The type wheel is 
secured to the front of the 
shaft which is supported by a 
bearing housing mounted at the 
left rear of the front plate. A 
spur g ear which meshes with a 
type wheel rack rides on the 
shaft in a bearing housing. The 
shaft is free to move axially in 
the housings and the spur gear, 
but has flats in its 
circumference which bear against 
flats in the gear to ensure that 
it rotates when the gear 
rotates. When a pushbar is 
li fted by its bellcrank, in 
response to a marking pulse as 
described in paragraph 3-7.1e, 
the rocker bail operating blade, 
Figure 3-18, engages a sl ot in 
the bar and moves it to the left 
during the first part of the 
functi on cycle. The b ar, by 
means of its rack and the mating 
pinion, rotates the associated 
eccentric one-half revolution 
where it is locked in position 
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by a detent assembly while 
printing t akes place. When the 
bail rocks back to the right 
during the latter part of the 
cycle, it returns the bar and 
eccentric to their home position 
where the eccentric is again 
detented. The preceding does 
not apply to the number 5 
pushbar which is designed so 
that it is selected (moved to 
the left) on spacing rather than 
on marking , nor to the left
front eccentric which affects 
the LETTERS-FIGURES shift. In 
both assemblies one-half 
revolution of the rear eccentric 
results in its maximum vertical 
displacement which is 
transferred through the front 
eccentric to a crank pin. 
Similarly, one-half revolution 
of the front eccentric results 
in its maximum displacement 
bein g transferred to the crank 
pin. If both eccentrics are 
rotated, the displacement of the 
crank pin is equal to the 
algebraic sum of the two 
displacements which may be in 
either the same or opposite 
directions. Both a�semblies are 
so designed that, if the 
displacement of the rear 
eccentric is taken to be one 
unit, the disp lacement of the 
front eccentric is four units. 
Four p ermutations are thus 
available: zero (neither 
eccentric displaced), one unit 
(rear eccentric displaced) , four 

units (front eccentric 
displaced) and five or three 
units depending on how the 
assembly is set up (both 
eccentrics displaced). In the 
right assembly the home p osition 
of the rear eccentric is down 
and the home position of f ront 
eccentric is up (figure 3-17). 
Thus their displacements are in 
opposite directions - up for the 
rear and d own for the 
front - and their aggregate 
displacement is three units 
downward. Any d isplacement 
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occurring in the right assembl y  
i s  imparted to the type wheel 
ra ck in equal quantity but 
opposite direction. F or 
example, if the number 5 pushbar 
is sel ected, it ca uses the 
right-rear eccentric to be 
displaced, and one unit of 
upward motion is transferred 
through a .righ t output 
connecting rod to the right end 
of a cross link (figure 3-1 7). 
The cross link pivot s about a 
le ft output conn ecting rod and 
at its left end imparts one unit 
of downward displacement to the 
type wheel rack. The rack 
rotates the spur gear, shaft, 
and type wheel one row of 
characters clockwise from the 
home position, and the number 1 
clockwise row (figure 3-17) is 
pr esented to the print hammer at 
the time of printing. On its 
right stroke the number 5 
pushbar returns the eccentric 
and the type wheel to their home 
positions. In a similar manner, 
se lection of the number 3 
pushbar results in a four-unit 
downward displacement of the 
right front eccentric and a 
four-row, counterclockwise 
rotation of the type wheel. 
Se lection of both the three an d 
five type bars results in a 
three-row, counterclockwise 
rotation of the type wheel. The 
home position of the left-rear 
eccentric is up, and any 
displacement appearing in the 
le ft assembly is transferred to 
the type wheel rack in double 
quantity in the same direction. 
When the number 5 pushbar is 
selected, the left-rear 
eccentric is displaced one unit 
downward. This movement i s  
conveyed through the left output 
connecting rod to the 
approximate mid-point of the 
cross link. The cross link 
pivots about the right output 
connecting rod and its left end 
imparts two units of downward 
movement to the type wheel rack 
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which rotates the type wheel two 
rows clockwise from its home 
position. When both eccentric 
assemblies are displaced, the 
motion occurring in the type 
wheel rack is equal to the 
algebraic sum of the motions 
resulting from each assembly. 
For ex ample, if the numbers 3, 4 

and 5 pushbars are all selected, 
three units of upward 
displacement from the right 
assembly a nd two units of 
downward displacement from the 
left assembly occur as one unit 
(3-2 = 1) of upward displacement 
in the rack and a 
counterclockwise rotation of one 
row in the type wheel. If 
neither the number 3, 4 nor 
number 5 pushbar is selected, 
the mechan ism remains inactive 
and printing tak es pla ce in the 
number 0 row. Excluding the 
left -front eccentric, which is 
only used for the LETTERS
FIGURES shift, there a re e ight 
permutations available in the 
other three eccentrics, making 
it possible to select any of the 
eight rows in a given section 
(figure 3-7). 

c. Axial Positioning. 
This mechanism mounts on an 
axial bracket supported by the 
frame and the front plate, as 
shown in F igure 3-19, in a 
manner similar to the rotary 
positioning mechanism. TWo 
eccentrics, a lower whose pinion 
is driven by the number 1 
pushbar, and an upper whose 
pinion is driven by the number 2 
pushbar, rotate in a horizontal 
plan e in bearing housi ngs 
attached to the bracket. The 
eccentric assembly is linked to 
the type wheel shaft by an axial 
output rack and sector as shown 
in F igure 3-19. The selection 
of either the number 1 or number 
2 pushbars results in the 
maximum displacement toward the 
rear of the associated 
eccentric, and the eccentrics 
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are so des igned that, if the 
displacement of the lo wer is 
taken to be one unit, that of 
the upper is two units. Again, 
four permutations are available 
at the crank pin; zero (neither 
eccentric displaced), one unit 
(lower eccentric displaced), two 

units (upper eccentric 
displaced) and three units (both 
eccentrics displaced). If 
during a function cycle neither 
pushbar is selected, no motion 
occurs in the axial positioning 
me chanism with the exception of 
th at resulting from the 
oscillating assembly, and the 
number 0 ch9racter of the 
selected row is aligned with the 
hammer at the time of printing 
(figure 3-7). On the other 

hand, if the number 1 pushbar is 
selected, it causes the lower 
eccentric to revolve, and one 
un it of displacement to be 
transferred by the crank pin to 
the axial output rack. The rack 
moves to the rear and passes the 
motion to the axial sector, 
which pivots counterclockwise 
(as viewed from above) • The 

right end of the sector, by 
means of a c ylindric al rack in 
the type wheel shaft, moves the 
type wheel one character forward 
from its home position. The 
number 1 character is printed, 
and when the pushbar reverts to 
its unselected position it 
returns the axial link age and 
type wheel to their home 
position. If the number 2 
pushbar is selected the number 2 

character is printed, and if 
both pushbars are selected, the 
number 3 character is printed. 
The cylindrical rack has no 
le ad, and the shaft can thus be 
rotated while being moved 
axially. With each cycle of the 
functi on clutch, an oscillating 
dr ive link transfers from the 
rocker bail an unselected motion 
to an oscillating drive bail, 
Figures 3-19 and 3-20. This 
move ment i s  passed by toggle 
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links to an oscillating bail and 
the sector pivot. The effect of 
this action is to introduce a 
separate m otion to the sector 
tending to cause it to p ivot 
about the teeth on the output 
rack. Dur ing the f ore part of 
the function cycle, if no axial 
pushbar is selected, the r ight 
end of the sector is m oved 
forward slight ly and positions 
the number 0 character f or 
printing. At the end of any 
cycle the sector retracts the 
type wheel slightly so that the 
last printed character is 
visible. Concurrent with the 
above oper ation, a ribbon 
oscillating lever is made to 
pivot about its left end, and 
with each cycle project and to 
retract the ribbon guide which 
would obstruct the view of the 
character (figure 3-20). 

d. correction. During 
each function cycle the rocker 
bail transfers motion through a 
correction drive link to a 
correcting cla mp and shaft, as 
shown in Figure 3-19. The shaft 
pivots a r otary correcting lever 
(see figure 3-17) which is 

equipped with an indentation 
that engages a tooth in a type 
wheel rack. There is a tooth in 
the rack f or each row of 
characters (16 in all) and the y 
are so correlated with the type 
wheel that when a tooth is 
engaged by the corrector i ts row 
is accurately aligned with the 
print hammer. Axial c orrection, 
which is accomplished 
simultan eously , is similar to 
rotary correction; the drive 
link rotates an axia l c orrection 
plate counterclockwise (as 
viewed from the above) , and a 
roller mounted on the plate 
engages a notch in the axial 
sector (figure 3-19) . Thus the 
type wheel is accurately alignec 
in both fi elds of motion just 
before printing takes place. 
During the latter part of the 
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function cycle, a correction 
dr ive link spring returns the 
correction mechanism to its home 
position. Since the rocker bail 
is the source of motion for both 
the pushbars and the positioni ng 
mechanism, c orrection must take 
place at a point near enough to 
the extreme travel of the bail 
so that it does not inter fere 
with the movement of the type 
wheel rack or axial sector. In 
addition, because the rocker 
bail controls the trip ping of 
the print hammer, which occurs 
very late in the bail's stroke, 
it becomes necessary to utilize 
the time be�ween the tripping of 
the hammer and its striking the 
paper to accomplish correction. 
The delay in actuating the 
correcting mechanism is effected 
by allowing a drive stud on the 
rocker bail to slide in an 
el ongated slot in the correc ting 
drive li nk during the early part 
of the cycle. 

e. LETTERS-FIGURES 
Shift. The purpose of the 
LETTERS-FIGURES shift is to 
ro tate the type wheel from the 
home position of one section to 
that of the other (figure 3-7) • 
It is effected by means of the 
function box mechanism which is 
made up of a number of 
assemblies mounted on t wo plates 
located at the upper rear of the 
typing reperforator, Figure 
3-21. When the unit is in the 
LETTERS condition, as shown in 
Figures 3 -7 and 3-21, and the 
FIGURES code combination (12-45) 
is received, the transfer 
mechanism sets up the FIGURES 
ar rangement in the bellcranks 
during the selecting cycle. 
Then, as the rocker bail moves 
from its home position during 
the first part of the function 
cycle, a lifter roller under 
sp ring pressure follows a 
camming surface on the rear arm 
of the bail (figure 3-21), and 
the lifter allows LETTERS and 
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FIGURES fu nction blades to move 
down and, by means of tines on 
their lowe r surface, feel for an 
opening in the slotted upper 
arms of the bellcranks. T he 
slot arrangement of the numbers 
1, 2 ,  4 and 5 bellcranks are 
identical and permit the entry 
of both function blades when all 
are selected. However, on 
receipt of the FIGURES code 
combination the number 3 
bellcrank permits entry of the 
FIGURES blade while blocking the 
LETTERS blade. In moving all 
the way down, the FIGURES blade 
encounters a projection of a 
FIGURES arm assembly and causes 
the arm assemblies to shift from 
their LETTERS to FIGURES 
position. A yield arm extension 
attached to the FIGURES arm 
assembly pivots a FIGURES 
extention arm away from the 
LETTERS-FIGURES bellcrank. A 
LETTERS extension arm under 
spring tension rotates the 
bellcrank clockwise (figure 
3-21) and the bellcrank lifts 
the LETTERS and FIGURES push
bars. As the bail reaches its 
extreme position, the l i fter is 
caromed up and raises the 
function blades. While the 
LETTERS-FIGURES bellcrank is 
being positioned by the function 
box, the numbers 1, 2 and 4 
push- bars are selected, the 
type wheel is moved two rows 
clockwise and three characters 
forward, and the FIGURES symbol 
is printed. On its return 
stroke, the rocker bail 
operating blade encounters a 
shoulder on the FIGURES pushbar 
(which was lifted as described 

above) and moves the bar to the 
right as viewed from the f ront 
in Figures 3-18 and 3-21. The 
common pinion moves the LETTERS 
pushbar to the left, and the 
left-front eccentric shifts from 
its up to down position. Since 
the type wheel has been 
displaced two rows clockwise 
during the first part o f  the 
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cycle, it is rotated six more 
rows to the FIGUR ES home 
position. As the bail returns 
to its home position during the 
la st half of the cycle, a 
locklever toggle linkage (figure 
3-21) prevents the lifter roller 
fr om following its caroming 
surface, and the lifter holds 
the function blades up so they 
do not drop onto the bellcranks. 
As the bail nears its home 
position, a trip post riding on 
the oscillating drive lin� 
strikes a lock release arm, 
buckling the toggle linkage and 
permitting the lifter roller to 
again fall on the bail camming 
surface. In a manner similar to 
th at described above, when the 
LETTERS code combination (12345) 
is received, the function box 
causes the LETTERS-FIGUR ES bell
crank to lower the LETTERS and 
FIGURES pushbars. The wheel i s  
rotated two rows 
counterclockwise during the 
first part of the cycle and six 
more rows to the LETTERS home 
position during the last part of 
the cycle, and the LETTERS bar 
is moved to the right. The 
preliminary two-ro� rotation of 
th e type wheel, which is made 
possible by selecting the number 
5 pushbar on spacing rather than 
marking, provides less throw and 
smoother operation than would be 
possible if the complete eight
row displacement were affected 
during the latter part of the 
cycle. During each operation 
the lifter permits the function 
bl ades to move down and feel for 
an opening, but except for the 
shift operations they are 
blocked by slotted arms of the 
bellcranks. 

3-8.2 PRINTING. The printing 
mechanism affects the printing 
of the character on the tape by 
means of a print hammer which is 
actuated by the rocker bail 
assembly. Operation of these 
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assemblies is described in the 
following paragraphs. 

a. Print Hammer. The 
print hammer is mounted on a 
shaft supported by a bracket 
attached to th e type wheel 
bearing housing. In its 
unoper ated condition, as 
illustrate d in Figure 3-20, the 
hammer is held against an 
accelerator by a relatively weak 
spring. T he accelerator is 
mounted on the hammer s haft, and 
in its upper position the hammer 
is r etained by a printing latch 
against the tension of a 
relatively strong spring. 

b. R ocker Bail Assembly. 
The rocker bail, during the 
initial part of the function 
cycle, mov es a printing drive 
link to the right (as viewed 
from the rear in figure 3-20), 
causing a pivot arm to rotate 
clockwise. The arm lowers a 
trip link which slides in an 
elongated slot. Near the end of 
the rocker bail's travel, the 
trip link pivots the latch which 
releases the accelerator. U nder 
the spring tension, the 
accelerator snaps down and 
impels the hammer upward. The 
face o f  the hammer drives the 
tape and inked ribbon up a gainst 
the type wheel and imprints the 
selected character on the tape. 
The accelerator does not fellow 
the hammer through the complete 
printing s troke. Near the end 
of its travel, the accelerator 
encounters a projection on a 
latch bracket, and inertia 
carries the hammer the rest of 
the way. As the rocker bail 
returns to its home position, it 
caus es the trip link to move up, 
releas e the latch and return the 
accelerator to its latched 
position. 

3-8.3 R IBBON-FEEDING. Each 
function cycle , as the rocker 
bail nears the end of its left 
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travel, a roller mounted on its 
forward arm pivots a drive arm 
c lockwise. The drive arm lifts 
a feed pawl which advances the 
ribbon by rotating a ratchet on 
one of the ribbon spools one 
tooth. A retaining pawl under 
sp ring tension detents the 
ratchet while the feed pawl, 
during the latter part of the 
function c ycle, is lowered so as 
to engage the next tooth. The 
ribbon is advanced in this 
ma nner during each operation 
until the ribbon-feed mechanism 
is reversed. The ribbon-feed 
mechanism is shown in Figure 
3-8. When a spool is almost 
depleted, a rivet in the ribbon 
encounters pins on the reversing 
arm, and the stress applied 
through the ribbon as it is 
rolled on the other spool pivots 
th e arm. As the p awl assembly 
is lowered at the end of the 
next operation, an extension 
strikes the reversing arm, and 
the pawl is shifted against the 
other ribbon spool ratchet. The 
pa wl's rounded lower extension 
pivots a reversing lever which 
sh ifts the retaining pawl so 
that it engages the opposite 
ratchet. The ribbon will then 
feed in the opposite direction 
until again reversed. A detent 
ho lds the reversing arm in 
position until its next
re versal. 

3-8.4 PERFORATING. Either of 
two types of tape perforation 
ma y be performed, depending on 
whether fully perforated or 
chadless (hinged chad) type tape 
is to be used. Operation of 
both type mechanisms a re 
described in the following 
paragraphs. 

a. Perforating-Chadless 
Units. As described in 
paragraph 3-8a, the reset bail 
is lowered near the end of the 
se lect ing cycle and re leases the 
five punch slides shown in 
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Figure 3-2 2. The selected 
slides move to the left and the 
unselected slides are held to 
the right side by their la tches. 
In the selected position, a 
projection of ea ch slide extends 
over the slide post. During the 
first part of the function 
cycle, the rocker bail moves to 
the left and, by means of a 
drive link and rocker arm, 
rotates the toggle shaft and 
bail counterclockwise. Toggle 
links atta ched to the front and 
rear of the ba il lift the slide 
post and move the reset bail to 
the left. The selected slides 
are carried upward by the post 
and force the associated pins 
through the tape. The slides 
pivot about the same point a s  
the drag links, and thus become 
an integral part of the main 
bail assembly during the 
perforating stroke. A retractor 
bail, which engages notches in 
the punch pins, is pivoted 
clockwise as the pins move up 
through the tape. Approximately 
midway through the function 
cycle, the function trip 
assembly lifts the reset bail. 
During the last half of the 
cycle, the toggle bail is 
rotated clockwise and lowers the 
punch slides. The reset bail, 
moved to the right by the toggle 
links, drives the slides back to 
their unse lected positions, 
where it holds them until the 
next operation. The retractor 
bail, under spring pressure, 
holds the punch pins down 
against the slides until the 
pins are retracted below the 
tape. The notches in the pins 
are long enough to allow the 
retractor bail to pivot its full 
amount without lifting the 
unselected pins against the 
tape, but are short enough to 
permit the bail to serve as a 
downstop for the pins, and thus 
hold them in the block. A 
compression spring is mounted on 
the number 3 punch pin, and four 
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tension springs are hooked to 
the slide post and the retractor 
ba il. The main bail assembly, 
the retractor bail, and the 
selected slides and punch pins 
mo ve as a unit during the 
perforating stroke, and the 
re tractor bail tension springs 
are not part of the load on the 
toggle shaft. The opening s in 
th e block above the tape, 
through which the selected pins 
protrude, are semicircular, so 
th at only the rear portion of 
th e hole is severed. 

b. P erforating-Fully 
Perforated Units. As previously 
stated, the reset bail is 
lowered near the end of the 
select ing cycle, releasing the 
five punch slides shown in 
Figure 3-23. The selected 
slides move to the left, and the 
un selected slides are retained 
to the right by their latches. 
In the selected position, a 
projection of each slide extends 
over the slide post. Since a 
feed hole is perforated every 
operation, the punch slide 
associated with the feed hole 
punch pin is designed so that it 
is always in a selected 
position. During the first part 
of the function cycle, the 
ro cker bail moves to the left 
an d, by mean s of a drive link 
an d rocker arm, rotates the 
toggle shaft and bail 
counterclockwise. Toggle links 
attached to the front and rear 
of the bail lift the slide pos t 
and move the reset bail to the 
le ft. The s elected slides are 
carried upward by the post and 
force the associated pins 
through the tape. The slides 
pivot about the same point as 
the drag lin ks ,  and thus b ecome 
an integral part of the main 
bail assembly during the 
perforating stroke. 
Approximately midway through the 
functi on cycle, the function 
trip assembl y lifts th e reset 
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bail, as s hown in Figure 3-23. 
During the last half of the 
cycle, the toggle bail is 
rotated clockwise pulling the 
slide post down and lowering the 
selected punch slides. The 
punch slides, which engage 
notches in their respective 
punch pins , pull the punch pins 
down below the tape. The main 
bail assembly and the selected 
punch slides and their 
associated punch pins move as a 
unit during the perforating 
stroke. The opening in the die 
block abov e the tape, through 
which the pins protrude, are 
circular s o  that the entire hole 
is punched. A chad chute, 
mounted on the reperforator 
punch block ,  mates with a chute 
on the bas e, and carries the 
chad punched from the tape into 
a chad container. 

3-8.5 FEEDING - FULLY PERFORATED 
AND CHADLE SS UNITS. Tape 
feeding is accomplished after 
perforation during the last half 
of each function cycle. The 
tape is threaded down through a 
tape guide and then up between a 
feed wheel and die wheel 
(figures 3-22 and 3-23 ). A feed 

pawl driven by the toggle bail 
acts upon a ratchet and rotates 
the feed wheel which, by means 
of pins and a slot in the die 
wheel, advances the tape one 
character at a time. A detent 
with a roller that rides on the 
ratchet holds the feed wheel and 
tape in positi on during 
perforation. The detent and 
feed pawl springs are so 
positioned that the pressure of 
the detent of the ratchet is 
high during the first half of 
the cycle (to hold the tape in 
position during perforation) , 
but is low during idling and the 
last half of the cycle, to 
facilitate tape threading and 
feeding. A tape shoe retains 
the tape on the feed wheel, and 
a guide spring holds it back 
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ag ainst a reference block so 
that the feed holes are punched 
a uniform distance from the 
edge. The tape i s  stripped from 
the feed w heel by a stripper 
pl ate, passes into the punch 
block where it is printed and 
perforated, and finally emerges 
at the left. A g uide spring, by 
ho lding the tape back against a 
reference surface on the block, 
mainta5ns a uniform relationship 
between the code perforations 
an d the edge of the tape. 

3-9. DETAILED FUNCTIONAL 
DESCRIPTION, VARIABLE FEATURES. 
A number of variable f eatures 
ma y be installed as part of the 
typing reperfora tor set. The 
following paragraphs describe in 
detail the theory of operation 
of these units. 

3-9.1 C ONTACT ASSEMBLIES. 
contact assemblies which may be 
in stalled as part of the typing 
reperf orator include the 
Selector M echanism Timing 
Contacts, LETTERS-FIGURES 
Co ntacts, Signal B ell Contacts, 
End of Feed-out Timing Contacts, 
an d Timing Contacts. The 
operation of each of these 
mechanisms is described in the 
following paragraphs. 

a. Selector Mechanism 
Timing Contacts. Operating in 
conjunction with an additional 
cam mounted on the selector cam 
assembly, shown in Figure 3-24, 
this timing contact set (break
make transfer) operates each 
cycle of selection. The 
ac tuating le ver m aintains a 
re lationship w ith the rest 
position of the selector cam, 
because its pivot point is on 
the range scal e selector rack. 
Therefore, the contact set is 
used to signal that the selector 
ca m is in the rest postion. 

b. LETTERS-FIGURES 
Contacts. The LETTERS-FIGURES 
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contact assembly is mounted on 
the rear of the selector 
mechanism and is operated by the 
upper extension of the LETTERS 
pushbar. Its purpose is to give 
a remote signal to indicate 
whether the typing reperforator 
is in the LETTERS or the FIGURES 
condition. When the unit is in 
the LETTERS condition, the 
LETTERS pushbar is positioned 
towards the right and in contact 
with the operating lever. In 
this position (rotated 
counterclo ckwise) the operation 
lever is not in contact with the 
cent er cont act spring and the 
center and upper contact points 
are made. When the FIGURES code 
combination is received, the 
LETTERS pushbar is moved to the 
left and permits the operating 
lever to rotate clockwise and 
enga ge the center contact spring 
and break the contact between 
the center and upper contact 
points. As the operating lever 
rotates further, contact is made 
between the cent er and lower 
contact points. 

c. Signal B e ll Contacts. 
Mounted on and controlled by the 
function box, these contacts 
provide an electrical pulse to 
actuate an audible alarm when 
the typing reperforator receives 
the signal bell code . 
combination. The contacts are 
shown in Figure 3-25. With the 
unit in the FIGURES condition 
and the SIGNAL B ELL code 
combination (1-3--) received at 
the selector mechanism, the 
number 1 and 3 bellcranks rotate 
in response to the marking 
pulses, and the number 5 
bellcrank rotates in response to 
a spacing pulse. In this 
position, the slotted arms at 
the top of the bellcrank permit 
the signal bell fun.ction blade 
to drop under spring tension. 
The normally-open sign al bell 
contacts, fixed to the function 
blade, drop with the blade and 

,,, 
,, 

' ) 

.,J 



( 

( 

(, 

NAVELEX 0967-LP-625-5010 

I 

I 

" , 

CAll 

;or-____ TIMING 
CONTACT 

MECHANISM 

SELECTOR 
MECBANJSM 

Figure 3-24. Selector Magnet Timing Contacts 

3-47 



NAVELEX 0967-LP-625-5010 

MOUNTING NUTS 

CONTACT GUARD \ 
FUNCTION BLADE\\ 

INSULATOR 

BELL FUNCTION 
� 

BLADE 

MOUNTING 

SCREWS 

Figure 3-25. Signal Bell Contacts 

the contac ts close. In the 
LE TTERS condition, the FIGURES 
bellcrank blocks.the signal bell 
function blade. 

d. End of Feed-Out 
Timing Contacts. This contact 
assembly, used in conjunction 
with the non-interfering L ETTERS 
(or BLANK) tap e feed-out 

mechanism, furnishes a n  
electrical pulse to indicate the 
termination of feed-out. The 
contacts are actuated by a bail 
extension that receives its 
motion from the tape length 
adjusting plate. When the f eed
out operation terminates, the 
plate engages and rotates the 
bail arm, causing the normally
open contact to close and the 
normally-closed contact to open. 
Refer to the discussion of the 
remote control tap e  feed-out f or 
additional theory concerning 
th is function. 
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e. Timing Contacts. 
When connected to external 
circuits, these contacts provide 
electrical pulses which may be 
synchronized with the code
reading contacts for circuit 
control purpos es. Either single 
or double-contact mechanisms are 
available. The contacts, which 
are of the transfer type, are 
actuated by bails which receive 
motion from the typing 
reperforator function cam. 

3-9.2 UNIVERSAL FU NCTION BLADE. 
This function blade may be coded 
for any desired character or 
shift condition by removing 
tines. The function blade has 
removable tines in the marking 
and spacing positions for all 
levels. The universal function 
blade is s hown in Figure 3-26. 

3-9.3 PRINT SUPPRESSION-ON
FUNCTION . This feature utilizes 
a print hammer stop that permits 
the hammer to strike the top of 
the characters on the type wheel 
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Figure 3-26. Universal Function Blade 

but not the base surface. 
Therefore, if a character or 
function symbol is relocated in 
the base surface, printing will 
not occur when this character or 
function is selected. 

3-9.4 INTERFERING LETTERS TAPE· 
FEED-OUT. The theory of 
operation of this function is 
described in the following 
paragraphs. 

a. General. This 
fe ature enables the typing 
reperforator to step out tape 
cont aining successive LETTERS 
code combinations. The feed-out 
operation may be actuated 
locally by a hand lever or, with 
the addition of a separate set 
of parts, it may be controlled 
remotely by energizing a 
solenoid. LETTERS feed-out will 
co ntinue a s  long a s  ,the hand 
lever or solenoid is actuated. 
Since the mechanism's operation 
involves tripping the selector 

clutch while ret aining the 
armature in its marking 
position, a message can not be 
received during the feed-out 
period. The mechanism is shown 
operated in Figure 3-27. 

b. Initiation. When the 
typing reperforator is in the 
idling condition, the selector 
magnet is energized and the 
start lever is blocked as shown 
in Figure 3-27. Feed-out is 
initiated by moving a hand lever 
to the left (figure 3-27). A 
drive shaft aff ixed to the hand 
lever rotates a trip lever w hich 
lift s the start lever. The 
latter cle ars the armature and 
under spring tension rotates 
clockw ise. The selecting cam
clutch eng ages and the u nit 
undergoes a complete cycle of 
operation. Sinc e the selector 
remains energized, it is 
equivalent to all intelligence 
elements of the signaling code 
bein g marking. As a result, the 

3-49 



NAVELEX Q967-LP-625-5010 

SELECTOR 

MAGNET 

START LEVER 

Figure 3-27. Manual Interfering LETTERS Tape Feed-Out Mechanism 

LETTERS sym bol is printed, the 
LETTERS code combination (12345) 
is perforated and the tape is 
ad vanced one feed hole . As long 
as the hand lever is retained to 
the left, the start lever will 
trip the selecting cam-clutch 
and feed-out will continue. 

c. Te rmination. Feed
out is terminated by releasing 
the hand lever. The driver 
sh aft and trip lever rotate 
clockwise under spring tension 
and lower the start lever. When 
the stop arm bail and star t 
lever are moved to the left by 
the stop arm bail cam, the start 
lever is blocked by the 
armature, the selecting cam-
el utch is disengaged and the 
ty ping reperforator is returned 
to its idling condition. A 
message received d uring feed-out 
will be garbled. 

d. Solenoid Operation. 
By the use of an additional set 
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of parts, the LETTERS feed-out 
operation can be initiated by an 
electrical pulse from an 
external source. When the 
solenoid (figure 3-27) is 
energized by the pulse, it pulls 
a plunger to the left. The 
plunger, t hrough a stop arm and 
the drive shaft, causes the trip 
lever to lift the start lever. 
and feed-out is affected as 
described in the description of 
the initiation operation. Feed
out will continue until the 
solenoid is deenergized, at 
which time the plunger moves 
back to the right, the start 
lever is lowered, and feed-out 
is terminated as described in 
the discussion of the 
termination operation. 

3-9.5 REMOTE CONTROL NON
INTERFERING BLANK TAPE FEED-OUT. 
The following paragraphs 
describe this operation. 
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a. General. A 
predetermined length of blank 
(unperforated) tape may be 

stepped out at the end of each 
message by remote control. The 
operation is initiated by an 
electrical pulse from a remote 
source that is applied to a tape 
feed-out magnet. The feed-out 
is adjustable in steps of 0.6 
inch, up to 18 inches. Messages 
received during any part of the 
feed-out cycle will be processed 
without interference or loss of 
co ntent. A non-repeat latch 
prevents successive tape feed
out operations from being 
in itiated until the first feed
out sequence has been completed. 
At the end of the feed-out 
operation, the mechanism stops 
and remains inactive until 
another cycle is initiated. 
Feed-out initiation is described 
in the following paragraph. 

b. Initiation. The 
feed-out operation is initiated 
when an electrical pulse is 
applied to the feed-out magnet 
with the typing reperforator in 
the idle condition. With the 
magnet energized, the armature 
bail moves the blocking bail out 
of engagement with the drive 
bail assembly. The spring
loaded drive bail falls into the 
detent of its cam and the 
connecting link positions the 
release lever on the lower step 
of the latchlever. The non
repeat latch is delayed one 
cycle by the spring loaded 
blocking latch on the drive 
bail. (If the start magnet is 
held energized longer than one 
cycle, the non-repeat latch 
prevents the drive bail from 
ag ain falling into the detent of 
its cam.) As the drive bail 
reaches the detent of its cam, 
the blocking latch rides over 
the non-repeat latch. The drive 
bail then reaches the high part 
of its cam and the non-repeat 
latch falls into engagement with 
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the drive bail. When the start 
magnet is de-energized, the 
spring-loaded blocking bail -
again engag.es the drive bail 
and, simultane ously, disengages 
the non-repeat latch. 

c. Metering. When the 
drive bail positions the release 
levers on the lower step of the 
latchlever as described above , 
metering takes place. The 
release lever has now permitted 
the check pawl and feed pawl to 
engage two adjacent ratchets. 
One of the ratchets is fed 
continually by the feed pawl. 
This ratchet has a deeper notch 
at every s ixth tooth, so that 
the pawl engages the second 
ratchet on every sixth cycle. 
After the second ratchet has 
rotated an amount equivalent to 
two teeth, a follower, riding a 
cam attached to the ratchet, 
drops off its peak and unblocks 
the tripping mechanism. After a 
predetermined length of tape has 
been fed (as measured by the 
second ratchet), the latchlever 
is actuated, as it would be by 
the selector cam on receipt of a 
message, and the tripping 
mechanism is blocked to prevent 
further feeding. 
Simultaneously, the feed pawls 
are lifted off the ratchets, and 
the ratchets return to their 
zero position. 

d. Tripping and Punch 
Blocking. A bail that follows a 
cam attached to the main shaft 
engages the function clutch trip 
lever. When the cam follower 
enters the detent of its cam , an 
operating spring causes the bail 
to operate the clutch trip 
lever. The perforating and 
printing mechanisms are then 
allowed to punch and pr int the 
character stored in the 
selector. However , to ensure 
that only blank tape will be 
advanced, a blocking link is 
connected to the selector 
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stripper cam follower shaft. 
When the mag net is energized, 
and the drive bail positions the 
release lever on the lower step 
of the latchlever as described 
in the previous paragraph, the 
left end of the blocking link 
moves to the left and under the 
punch slide reset bail. Now, 
when the function clutch is 
tripped, the marking punch 
slides are blocked by the punch 
slide reset bail. The slide 
post on the front toggle links 
clears the punch slide 
projection on its upward 
movement. The punch slide reset 
bail then falls off the blocking 
link, but the punch slides 
cannot m ove forward into the 
marking position because they 
are blocked by the slide post. 
E a ch time the main shaft rotates 
on e revolution, a blank tape 
feed-out cycle is initiated, 
provided the function clutch 
trip lever bail is not blocked 
by the metering mechanism. 
Should an incoming message trip 
the metering mec hanism, the 
tr ipping mechanism i s  
immediately blocked from any 
further operation and the 
blocking link is pulle d  out of 
en gagement with the punch slide 
reset bail. 

e. storage. The purpose 
of the stora ge mechanism is to 
hold the reset bail (perforating 
mechanism) in engagement with 
the punch slides un til the 
slides are fully reset, so that 
they may recognize the first 
ch aracter set up in the punch 
slide latches by the selecting 
mechanism. This mechanism 
consists of a latch that is 
operated by a link attached to 
th e punch slide reset bail 
toggle. During reception of an 
incoming message, the toggle 
mechanism pushes the latch out 
of the way of the reset bail 
prior to its being stripped by 
the clutch trip lever. 
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3-9.6 REMOTE CONTROL NON
INTERFERING LETTERS TAPE FEED
OUT. The operation of this 
mechanism is essentially the 
same as that of the remote
control non-interfering blank 
tape feed-out mechanism. This 
feature, however, does not 
contain a blocking link on the 
stripper cam follower shaft. 
Therefore, the tape output is 
perforated in the LETTERS code 
combination (12345). This 
mechanism is s hown in Figure 
3-28. 

3-9.7 BACKSPACE MECHANISMS. 
These mechanisms-are described 
in the following paragraphs. 

a. General. The back
space mechanism steps the tape 
back through the punch block in 
order to delete perforated 
errors. The err oneously 
perforated code combination in 
the retracted tape is then 
obli terated by perforating the 
LETTERS code combination in its 
place. The backspace mechanism 
may be operated manually or it 
may include power drive. The 
mechanism used with chadless 
tape differs from that used with 
fully perforated tape in that it 
contains a tape rake for 
depressing the chad. The 
mechanisms are shown in Figure 
3-29. 

b. Manual Backspace 
(Fully Perforated Tape). 

Depressing the handle of the 
baCkspacin g bellcrank disengages 
the perforator feed pawl from 
the feed wheel ratchet. The 
backspacing feed pawl then 
engages the feed wheel ratchet 
and rotates the feed wheel 
clockwise, backspacing the tape 
to the next row of perforations. 

c. Manual Backspace 
(Chadless Tape). Depressing the 

handle of the backspacing bell
crank disengages the perforator 
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Out Mechanism 

3-53 



w 
I 

U'l 
.&:: 

_,�----._BACKSPACING FEED PAWL 

TAPE 

FEED PAWL SPRING 

LATCH 

LATCH SPRING 
BELL CRANK 

ADJUSTING LINK 
ARMATURE BAIL '-....... EXTENSION "" 

FEED PAWL 

\.- RATCHET WHEEL 
BELLCRANK BELLCRANK HANDLE ,.;? SPRING 

DRIVE LJNK LATCH 
ECCENTRIC ARM 

DRIVE LINK 
LATCH EXTENSION 

"*==•._ __ SWITCH, WHEN CLOSED,+ENERGIZES MAGNET 

FEED PAWL SPRING 
BELL CRANK 

HANDLE 

PERFORATOR 
FEED PAWL 

BELL CRANK 

TAPE BACKSPACE 
KEYLEVER 

0 
1.0 
0'1 
..J 
I 

t:-1 
'tl 
I 

0'1 
N 
U'l 
I 

U'l 
0 
..... 
0 



( 

( 

(, 

feed pawl from the feed wheel 
ratchet and simultaneously 
rotates the rake to depress the 
chads. The back spacing feed 
pawl then engages the feed wheel 
ratchet and rotates the feed 
wheel clockwise� backspacing the 
tape to the next row of 
pe rforations. 

d. Power Drive Back
space. A start magnet in the 
power drive mechanism is 
en ergized by a remote source. 
When energized� the armature 
bail is pulled downward. An 

extension of the bail disengages 
the drive lipk latch, which 
drops and engages a notch in the 
ec centric arm. The eccentric 
arm, driven by the perforator 
main shaft, moves to the right. 
This action causes the bell
cr ank handle to be depressed 
through a sy stem of linkages 
between the drive link latch and 
the bellcrank, after which 
operation is as previously 
described. 

3-10. OVERALL FUN CTIONAL 
DESCRIPTION (LOW -LEVEL}. The 
high-level ASR discussion in 
paragraph 3-2.1 is also 
applicable to low-level 
equipment. Low-level ASR 
operation is accomplished by 
in corporating a radio frequency 
interference (RFI} suppressed 
signal generator contact box 
assembly and an electrical 
service assembly (ESA} • The ESA 
permits use of a low-level 
signaling code on the signaling 
lines (+6 volts mark and -6 
volts space). The low-level 
signaling code along with the 
shielded contact box assembly, 
which uses gold-plated contacts, 
suppresses spurious radiations 
of communications intelligence 
thus assuring signal line 
privacy. 
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3-11 . DETAILED F UNCTIONAL 
DESC RIPTION OF THE TRANSMI TTER 
DISTRIB UTO R (TD). The following 
paragraphs give a detailed 
functional description of the TD 
used in the ASR sets. A 
functional block diagram (figure 
3-5} i llustrates the operation 
of the TD mechanical assemblies 
in d etail. Discussions are 
applicable to both high-level 
and low-level ASR sets unless 
otherwise noted. 

a. Transmitter 
Distributor Action. The 
operating cycle starts with the 
transmitter distributor in the 
idle signal line condition, the 
drive motor ru nning, tape in the 
unit, and the external portions 
of the transmitter distributor 
circuits complete. Moving the 
control lever, Figures 3-5 and 
3-30, to the RUN position, 
energizes the clutch trip magnet 
by completing the circuit 
through the start-stop and 
tight-tape contact assembly. 
Thus, the contact closes to 
complete the clutch trip magnet 
circuit, energizes the magnet, 
an d pulls the armature up. The 
armature bail extension (figure 
3-30} cams the main bail 
latchlever about its pivot post 
to r elease the main bail. 

(1} The clutch trip 
bail is reset by an eccentric on 
the main bail. The eccentric 
rides in the slot of the clutch 
trip bail. When the eccentric 
on the spring biased main bail 
cams the clutch trip bail, the 
trip bail, in turn, moves the 
clutch trip lever (figure 3-30) 
away from its latch. When the 
main bail is rel eased, the 
clutch trip bail is also 
released by the interconnection. 
The main b ail swings up drawn by 
the main b ail spring and causes 
two actions to occur. 
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(2) First, the main 
bail raises the feed pawl, 
Figure 3�31, one tooth on the 
feed wheel ratchet. Secondly, 
the main bail permits the 
sensing pins to rise to read the 
perforations in the tape. If 
any of the sensing pins sense a 
perforation in the tape they 
extend upward through the 
perforations until stopped b y  
the spacer o n  the main bail, and 
in ext ending upwar d rotate their 
as sociated transfer levers up. 

(3) In rotating 
up ward, the transfer lever 
extensions are brought above the 
line of action of the blade on 
the locking bail. If any of the 
sensing pins do not sense a 
perforation in the tape, the 
associated transfer levers 
remain stationary. The 
extensions on these transfer 
levers remain below the line of 
action of the locking blade on 
the locking bail, Figure 3-32. 

(4) During the 
movement of the main bail, the 
clutch trip bail pivots on i ts 
axis and pushes the clutch trip 
lever away from the shoe release 
lever to engage the clutch and 
st art the camshaft rotating 
(figure 3-30). 

(5) As the cam shaft 
continues its rotation, the high 
part of the locking bail cam 
moves away from the locking bail 
and permits the locking bail to 
be pulled up by its spring. In 
its upward travel, the locking 
blade of the bail is positioned 
between the lower extension of 
the selected transfer levers and 
locks them int o position '(figure 
3-32). 

(6) Further rota tion 
of the main shaft moves the lobe 
of the start cam into position 
so it cams its respective 
transfer lev er. Since the start 
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transfer lever has no sensing 
pin, the lever is always in the 
spacing pos �tion. The start 
transfer lever upper finger 
hooks the upper side of the 
transfer b ail and causes it to 
pivot clockwise. The transfer 
bail extension, Figure 3- 3 3, 
moves the s ignal generator drive 
link causing the toggle to open 
the marking contact and close 
the spacing contact in the 
signal generator contact 
ass embly. The extension, in 
moving to the spacing position, 
forces the marking latch on the 
stabilizer , Figure 3-34, out of 
its way and continues its travel 
far enough to let the spacing 
latch fall into the latching 
position simulating a detent 
action. 

(7) The shaft 
continues its rotation until the 
cam for the firs t pulse, Figure 
3-35 , cams its trans fer lever. 
Depending on the position of the 
transfer lever finger, upper or 
lower, the trans fer bail is 
rotated if the pulse to be 
transmitted is not the same as 
the preceding pulse. If the 
preceding pulse is the same, no 
action occurs because the bail 
has previously been rotated. 
However, if the preceding pulse 
is different, the extension on 
the transfer bail moves the 
drive link and causes the toggle 
to open the closed contact and 
close the open contact. The 
extension also forces its way 
past the latch and continues its 
way until the opposite latch on 
the stabilizer can fall into 
position. 

(8) The action of 
the cams for the second, third, 
fourth, and fifth pulses follow 
the action of the first pulse in 
order and repeat the same action 
as described for the first pulse 
(figure 3-35}. 
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Figure 3-31. Tape Feed Mechanism, Rear View 
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Figure 3-35. Clutch cam Shaft Assembly 
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( 9) The cam for the 
stop pulse follows that of the 
fifth pulse and the train of 
action is the same as that of 
the first pulse except that the 
stop pulse has no sensing pin, 
and its tran sfer lever is 
blocked. Thus, its lower finger 
always hooks the transfer bail 
causing a marking pulse on the 
completion of each character. 

(10) The tape feed 
pawl, Figure 3-36, advances 
the tape feed ratchet one 
tooth against the action of 
the ratchet detent roller. The 
tape feed ratchet is part of the 
tape feed wheel. The tape feed 
wheel advances the tape one 
character. The ratchet detent 
roller bears between two teeth 
on the ratchet and serves to 
ho ld the feed wheel and tape in 
position during the sensing 
porti on of the operating cycle. 

( 11) Since the clutch 
trip bail does not latch, the 
dr ive arm moves again to its 
upper position. In so doing, 
repetition occurs when the main 
bail swings up, and the main 
shaft starts to ro tate until the 
unit runs out of tape. 

b. Stopping the Action 
The code sensing pins cannot 
differentiate between a no-tape 
condition and perforations; 
therefore, the unit operates as 
if five perforations were sensed 
and goes through the actions 
previously described. However, 
if the tape-out sensing pin 
senses that there is no tape in 
the unit, the tape-out pin moves 
upward, lifting the swinger pad 
of the tape-out contact assembly 
an d opens the clutch trip magnet 
circuit. 

(1) Since the tape
out contacts are in series with 
the start-stop and tight-tape 
contacts, the clutch trip magnet 
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becomes de-energized and 
releases its armature. This 
action permits the armature bail 
extension to pivot out of its 
blocking position and allows the 
main bail la.tchlever to be moved 
by its spring (figure 3-32). 

(2} As the main bail 
is latched, the clutch trip 
lever blocks the clutch shoe 
lever. When the clutch shoe 
lever is b locked the inertia of 
the mechanism causes the clutch 
to rotate far enough to permit 
the clutch latch to fall into 
the notch on the clutch cam 
disk. 

c. Clutch Operation. 
Clutch functions are discussed 
in the following paragraphs. 

(1) Clutch Engaged. 
The clutch is engaged ( figure 
3-12) by releasing the low end 
of lever B. The upper end of 
lever B pivots about its ear c 
(which bears against the upper 

end of the secondary shoe) and 
moves its ear D, and the upper 
end of the primary shoe, toward 
the left until the shoe makes 
contact with the drum at point 
E. As the drum turns 
counterclockwise, it d rives the 
primary sh oe downward, so that 
it again makes contact with the 
drum, this time at point F. 
There, the combined forces 
acting on the primary shoe cause 
it to push against the secondary 
shoe at point G. The lower end 
of the secondary shoe then bears 
against the drum at point H. 
The revolving drum acts to drive 
this shoe upward so that it 
again make s contact with the 
drum at point I. Since the 
forces inv olved are multiplied 
at each suceeding step, the 
final force develo�d at point I 
is very great. This force is 
applied to the lug J on the 
clutch cam disk causing it to 
turn in step with the drum. The 
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cam disk on the clutch, 
connected to the cam shaft, 
impart s a rotary motion to the 
cam assembly. 

(2) Clutch 
Disengaged. The clutch is 
disengaged (figur e 3-1 1) by 
br inging together lug A on the 
clutch cam disk and the lower 
en d of the clutch shoe lever B. 
The upper end of lever B pivots 
about its ear c and allows its 
other ear D to move toward the 
right. The upper spring then 
pulls the two shoes together and 
away from the drum. 

d. Tape Lid Operation. 
Functions of the tape lid are 
discussed in the following 
paragraphs. 

( 1) opening. When 
the tape lid release plunger, 
Figure 3-37, is pressed, the 
shaft portion of the plunger 
pr esses against the tape lid 
plunger Pail extension causing 
the bail to pivot. The bail, in 
pivoting, moves its la tching 
extension from under the tape 
lid latching post to swing down 
under action of its spring. 
Since the latching post is 
mounted on the tape lid behind 
the pivot point and below the 
ta pe guideplate, it ca uses the 
main part of the tape lid to 
swing upward (open) when the 
post swings downward. 

(2} Closing. The 
tape lid is manually closed by 
pr essing it down aga inst the 
tape guideplate. A's the tape 
lid is closed, the latching post 
swings up and cams the latching 
extension out of its way until 
it passes the end of the 
extension which then is pulled 
under the pbst, b y  spring 
action, latching the post and 
tape lid. 
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e. Control Lever. 
Control lever functions are 
discussed in the following 
paragraphs. 

(1) RUN Position. 
To start transmission, the 
transmitter distributor unit 
must be in an idle signal line 
condition, the drive motor 
running, tape in the unit, and 
the external portions of the 
transmitter distributor circuits 
complete. Moving the control 
lever to the RUN position, 
energizes the clutch trip magnet 
by completing the circuit 
through the start-stop_ and 
tight-tape contact assembly. 
Thus, the contact closes to 
complete the clutch trip magnet 
circuit, e nergizes the magnet, 
and pulls the armature up. The 
armature bail extension then 
cams the m ain bail latchlever 
about its pivot post to release 
the main bail. 

(2) STOP Position. 
When the control lever is pushed 
to its center or STOP position, 
the cam surface of the lever 
cams the start-stop lever bail 
causing the bail to pivot. As 
the bail pivots, its extension 
cams the swinger pad upward on 
the start-stop contact assembly 
opening the contacts. This 
action breaks the circuit to the 
clutch magnet assembly causing 
the armature to drop to its 
unattr acted (de-energized) 
position. 

(3) FREE Position. 
When the control lever is placed 
in the FREE position, the cam 
surface of the lever actuates 
the start-stop lever bail 
caus ing the bail to pivot. As 

the bail pivots, its exten sion 
moves the swinger pad on the 
start-stop assembly upward, 
opening the contacts and braking 
the circuit to the clutch magnet 
assembly. The start-stop lever 
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pushes the feed pawl and the 
ratchet detent roller away from 
the feed ratchet allowing the 
fe ed wheel to rotate freely. 
The start-stop lever extension 
also cams the intermediate bail 
extension arm which rotates the 
intermed iate bail. The 
intermediate bail, in rotating, 
allows the spring-loaded tape
ou t pin depressor bail to 
follow. The depressor bail with 
its mechanism is mounted on a 
bracket attached to the front 
plate. The result of this 
camming action is the depressing 
of the tape-out sensing pin to a 
flush or below flush position 
relative to the tape guideplate. 
The position of the tape-out 
sensing pin allows free passage 
of the tape under the tape lid, 
Figure 3-38. 

f. Tape Conditions. 
Tape condition sensing functions 
ar e discussed in the following 
paragraphs. 

(1) Tight or Tan gled 
Tape. A tight or tangled tape 
raises the tight-tape bail arm, 
Figure 3-39. The bail pivots 
an d its extensio n  cams the 
tight-tape intermediat e  arm 
assembly t o  which the tight tape 
arm is attached. When the arm 
assembly is cammed, the 
as so ciated tight-tape arm lifts 
the swinger on the start-stop, 
tight-tape contact assembly up 
(f igure 3-39)r opening the 

clutch trip magnet circuit, 
causing transmission to stop. 

(2) Tape-out Sensing 
Pi n. The tape-out sensing pin 
(figure 3-36) is to the right 

an d slight ly forward of the five 
aligned tape sensing pins. When 
the tape-out sensing pin is in a 
depressed position, the circuit 
is closed, and the unit 
transmits. Thus, with tape in 
the unit and the tape lid down, 
the tape hol ds the tape-out pin 
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in a depressed position and the 
circuit is complete. When no 
tape is present, the tape-out 
sensing pin thrusts up into a 
hole provided in the tape lid. 
The rising of the pin opens the 
tape-out assembly contacts, 
which opens the clutch magnet 
circuit, and transmission stops. 

3-12. ELECTRICAL CIRCUITS. ASR 
electrical cir cuits are shown in 
schematics and wiring diagrams 
included in Chapter 5, 
Troubleshooting. 

3-12.1 MOTOR UNI TS. The motor 
units that provide 
electromechanical rotating 
motion for operating various 
teletypewriter apparatus are of 
two basic types; synchronous and 
series governed. Both types are 
self-contained motor units, with 
characteristics adaptable for 
use with standard power sources. 
The synchronous type motor units 
are available in miniature (25 
millihorsepower) , standard, and 
heavy duty ratings. T hese motor 
units must be operated from a 
standard, single-phase, 
regulated power source with 
specifications as listed in 
�able 1-1. The series governed 
type motor unit is available in 
standard and heavy duty 
hors epower ratings and may be 
operated from regulated or 
unregulated, standardr single
phase power sources, or de 
(direct current) • The series 

governed t ype motor unit is also 
available for operation with 
qe volts de only. 
Specifications are given in 
Table 1-1. 

a. Standard and Heavy 
Duty Synchronous Motor Units. 
The standard and heavy duty 
synchronous motor units, F igure 
3-40, consists of a two-pole 
wound stat or and two end shields 
that support a ball bearin g 
rotor. A combination handwheel 
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Figure 3-39. Start-stop and Tight-T ape SWitch Mechanism 
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Figure 3-40. Typical Standar d or Heavy Duty Synchr onous Motor 
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and fan (new style handwheel 
(f igure 3-40) and fan is made of 

plastic) is mounted on the motor 
sh aft, and t wo fans are mounted 
at each end of the rotor within 
the end shields. The opposite 
end of the shaft contains a 
tapped hole for mounti ng the 
driving gear. A motor starting 
relay, starting capacitor, and 
th ermostatic cutout switch are 
mounted in a compartment of the 
motor mounting bracket. The 
thermostatic cutout switch, 
which is reset manually, 
protects t he motor winding from 
excessive current drawn by the 
moto r. The�motor is supported 
by resilient mounts which are 
part of the end shields and 
which are held in place by 
straps attached to the mounting 
bracket. The resilient mounts 
tend to reduce'the transmission 
of vibrati on from the motor to 
th e driven associa ted apparatus. 
Variations of the standard and 
he avy duty synchronous motor 
units include: 3600-rpm, 
60-Hertz units, and 3000-rpm, 
50-Hertz units, operation; 
1/20-horsepower rating; 
replacement of the fan with a 
gear to reverse the direction of 
rotation for such applications 
as the high speed punch unit. 
Some standard and heavy duty 
synchronous motor units have the 
start relay and start capacitor 
held in position with springs by 
hooking the ends of the spring 
through the projections in the 
sides of the mounting bracket. 

b. Series Governed 
Motor Units. The series 
governed motor units, Figure 
3-41, typically consist of a 
motor, speed regulator 
(governor) protective and 

control devices, and a mounting. 
The 1/20-horsepower series 
governed motor unit (ac/dc and 
ac only) consists of a series 
type motor, speed governor, 
motor mounting bracket, and a 
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housing for the governor 
resistors and spark suppression 
capacitor. The governor i s  
mounted on an extension of the 
armature shaft and includes a 
fan that circulates air through 
the motor. The opposite end of 
the shaft contains a tapped hole 
for mounting the driving g ear. 
Targets for speed checking 
purposes are provided on the 
governor cover. T he motor is 
mounted by means of resilient 
mounts at each end shield that 
are fastened to the mounting 
bracket by straps. The ac only 
motor unit is furnished with a 
bidirectional switch controlled 
governor. A variation o f  the 
1/20-horsepower series g overned 
moto r unit describ ed above is 
availa ble with electrostatic 
shielding and RFI noise 
suppression. Variable speed 
(ac/dc and ac only) 1/20-

horsepower motor units are 
similar to the units described 
above but have a gear 
arrangement permitting changing 
the motor speed manually while 
the motor is i n  operation. The 
ac only motor unit is furnished 
with a bidirectional switch 
controlled governor. The 1/15-
horsepower motor units (ac/dc 
and ac only) are similar to the 
units described above but are 
equipped with electrosta tic 
shielding and radio frequency 
noise suppression. The ac only 
motor unit is furnished with a 
bidirectio nal switch controlled 
governor. 

3-12.2 TYPING UNIT. The 
following paragraphs describe 
the function and opera tion of 
the typing unit used in the ASR 
set. Reception and printing 
functions are accomplished by 
mechanisms in the typing unit. 
The basic function of the typing 
unit , Figures 3-42 and 3-43 is 
to record in page- printed form 
information received from a 
sign al line in the form of a 
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Figure 3-41. Typical Series Governed Motor Unit 

·� 

")• M 

l 

! 
l 

,j 
j 
l 



" 
(" "  

(" 

(,, 

MANUAL 
FEED-QUT KNOB 

SPRING DRUM 

NAVELEX 0967-LP-625-5010 

RIGHT SIDE 
PLATE 

- �BON·F EED 7 �CHANISM 

DASH POT 

CODE BAR SPACING I MECHANisM 
DRUM 

HORIZONTAL 
TABOLATOR 

Figure 3-42. Typing Unit Model 28 (Friction Feed), Front View 
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Figure 3-43. Typing Unit Model 28 (Sprocket Feed), Left Front View 
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s ignaling code combination which 
represents characters or 
functions. Character 
representations, or graphics, 
ar e the alphabetic, numeric, or 
symbol intelligence equivalent 
of the input code combinations. 
Function representations are the 
coded equivalent of non-typing 
operations auxiliary to 
reception of the graphics, such 
as line-feed, carriage return, 
or signal bell. The typing unit 
translates these elect rical code 
combinations into mechanical 
motions which imprint the 
message or initiate the 
indicated function, such as 
line-feed, carriage return, or 
s ignal bell. Prin ting is 
accomplished through an inked 
ribbon upon paper rolled around 
a horizontal stationary platen 
while the ty pe and printing 
mechanism move from left to 
right across the page. All 
operations of the typing unit 
ar e performed automatically in 
response to input signal code 
combinations. A few local off
line functions such as line-feed 
or carriage return may be 
in itiated independently of the 
signal line from the local 
keyboard or base mechanism. 
Speed in wpm is roughly one
sixth of the opm. The typing 
unit i s  designed to operate at 
60, 75 , 100, or 107 wpm, 
depending on the gear ratio used 
on associa ted equipment. Rotary 
mechanical motion for its 
operation, and information in 
the form of the signaling code, 
come from external sources. A 
front plate an d side plates 
provide mounting facilities for 
the various assemblies and 
mechanisms that make up the 
unit. A s ignal applied to the 
selector magnets initiates 
op erating sequences. The 
application of voltage to the 
stunt box and to various 
switches and controls is 
dependent upon external 
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circuitry and associated 
equipment. With the main shaft 
under powero(a ssociated 
equipment main power supply on), 
the typing uni t  is described as 
running clos ed when a steady 
current (marking) condition i s  
maintained in the signal line 
an d no s ig nal intelligence is 
received. It is described as 
running open when a no current 
(spacing) condition is 
maintained through an 
interruption in signal line 
current. 

a. General. The 
friction feed typing unit 
(figure 3-42} and the sprocket 
feed typing unit ( figure 3-43) 
are essentially identical. They 
differ only in the paper feeding 
mechanisms. The following 
description of the operation 
applies to both units, 
differences will be pointed out 
in the following chapters. The 
relationship of the operating 
mechanis m of the ASR Model 28 
typing unit are illustrated in 
Figure 3-44. Rotary motion from 
the intermediate gear mechanism 
of an associated base is applied 
to the main shaft. The shaft 
turns constantly as long as the 
associated unit is under power. 
A signal is applied to the 
selector magnets initiating 
operating sequences. The 
application of voltage to the 
stunt box and to various 
switches and controls is 
dependent upon external 
circuitry and associated 
equipment. 

b. Signaling Code. The 
signaling code combinations are 
applied to the selecting 
mechanism through a cable 
connector located just above the 
selector magnets. The start 
pulse (spacing) of each code 
combination permits the start 
lever to fall to the rear behind 
the magnet armature and rotate 
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to trip the selector cam clutch. 
.The range finder mechanism 

(figure 3-10) permits adjustment 
of the angular relationship of 
the trip- off point to the 

·,optimum quality incoming line 
· signal. Information is received 
"'..•by the typing unit in the form 
'�of a 7/42 unit start-stop 
'\.�$ignaling code (figure 3-3) in 
.�f:.which each character (graphic) 
':or function is represented by a 

se que ntia l  c ombina tion of 
current and no-current time 
intervals. Intervals during 
.which current flows in the 

� s ignal circuit are referred to 
as marking, and those in which 
no current flows are spacing. 
Every c ombination includes five 
pulses (also referred to as 

e vels) that carry the 
telligence , each o f  which may 

e either marking or spacing. 
o ensure synchronization 

between the transmitting and 
eceiving equipment, a start 

pulse which is always spacing is 
ladded at the beginning of each 
rcombination of intelligence 
'pulses, and a stop pulse which 
i.s always marking is added at 
che end. The code 
representation for the graphics 

.� R and Y are shown in Figure 3- 4. ·'�: rn these c ombinations, alternate 
·.marking and spacing conditions 
� for the inte lligence pulses are 
lrequired. In different 
lsignaling co des used with 
,�o del 28 teletypewriter 
�eq uipment, the length of the 
}St op pulse may vary. For 
�xample, in the code shown in 
Figure 3-3 , the length of the 
�top pulse is 1.42 times the 
ot her pulses . Thus, the 
transmission of a graphic 
requires 7.42 units of time. It 
is therefore said to h ave a 7.42 
unit transmission pattern. The 
stop pulse may be equal in 
duration t o  the other pulses in 
some applica tions, in which case 
the transmissi on code would have 
a 7.0 unit transmission pattern. 
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The total number of permut ations 
of a five- level (five 

· ·· 

intelligence pulses) code is two 
to the fifth power, or 32. To 
accommodate more than 32 
graphics, a LETTERS-FIGURES 
shift is designed into the 
typing unit. This is similar to 
the lower and upper case of a 
typewriter and permits eac h  code 
combination, excluding the two 
used to shift the equipment, to 
represent two characters. A 
typical character arrangement is 
shown in Figure 3-3. The black 
circles represent marking 
pulses, the blank squares 
spacing pulses. When the 
LETTERS code combination (12345) 
is transmitted , it c onditions 
a�l typing units connected t o  
the circuit to print, at the 
receipt of all following code 
combinations, the characters in 
the LETTERS (l ower case ) line on 
the c hart. Similarly, when the 
FIGURES code com bination (12-45) { 

is transmitted, it c onditions 
· 

the typing units to print the 
character or p erform functions 
in the FIGURES (upper case ) line 
on the chart. 

c. Main Shaft. Motive 
power for the main shaft is 
applied to the driven gear 
centrally located on the shaft, 
Figure 3-45. The main shaft 
rota tes at the o utput speed o f  

J' 

the intermediate gear assembly • .. ·. ··�· 
Six all-steel internal expansion'.',> .•. 

clutches c onvert the rotary · :z;f:"�" 
motion of the main shaft to the " 
linear mechanical requirements 
for operation of the 
teletypewriter s et. The 
clutches rotate with the main 
shaft when engaged and do not 
rotate when disengaged 
(latched). From left to r ig ht 

in their installed positio n on 
the main shaft, the clutches 
control the type box, line-feed, 
spacin g, function, code bar, and 
selecting mechanism. 
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Figure 3-45. Main Shaft Assemlby, Right Front View 
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d. Selector cam-Clutch. 
The select or cam-clutch, and all 
clutches are driven by the main 
shaft (figure 3-45). The 
selector cam-clutch converts the 
incoming signal into m echanical 
marking or spacing equivalents 
of each pulse in the signal 
code. A cam on the selector 
cam-clutch engages a code bar 
clutch when a signal combination 
has been t ranslated and locked 
in a mechanical arrangement in 
the s electing mechanism. 

e. code Bar Clute£. The 
code bar clutch initiates 
mechanical actions which 
position the code bars in 
patterns determined by the 
selecting mechanism (marking
left, spacing-right), and 
condition the typing unit for 
type box positioning, function 
se lection and printing. A cam 
operated by the code bar clutch 
actuates t he function clutch and 
type box clutch trip•mechanism . 

f. Function Clutch. The 
function clutch controls the 
function bail and the stripper 
bail. The function re set bail 
al lows transfer of intelligence 
from the code bars to the 
function mechanism and, upon 
receipt of a function code, 
op erates t he function linkage or 
switch or the contact relating 
to the input signal code. The 
st ripper bail resets selected 
fu nction mechanisms. When the 
input signal calls for the 
carriage return function, direct 
mechan ical linkage between the 
stunt box and the spacing 
mechanism initiates this 
function. When the input signal 
calls for line-feed, the 
fu nction mechanism trips the 
line-feed mechanism, thus 
en gaging the line-feed clutch, 
refer �o Figure 3-45. 

g. Line-Feed Clutch. 
Th e line-f eed clutch operates 
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mechaniCal linkages which 
advance the paper one or two 
spaces by rotating the platen. 
On units so equipped, the page 
feed-out mechanism also operat es 
the line-feed clutch trip 
mechanism. The line-feed clutch 
is fully covered in paragraph 
3-12.3c. 

h. Code Bar Mechanism. 
The·code bar-ffiechanism (see 
paragraph 3-12.5b) and the code 
bar clutch operate in 
combination to t rip the type box 
clutch. When the type box 
clutch is tripped, it initiates 
mechanisms involved in vertical 
positioning of the type box, 
horizontal type box positioning, 
ribbon-feed and printing. The 
main rocker bail provides power 
from the type box cl utch (driven 
by the main shaft, see figure 
3-45) and code bars determine 
the specific application of that 
power required for each input 
signal code combination 
representing a graphic. A cam 
plate on t he mai n  rocker bail 
trips the spacing clutch stop 
mechanism to engage the spacing 
clutch, except when spacing is 
suppressed. 

i. Spacing Clutch and 
Mechanism. The spacing clutch 
and mechanism is covered fully 
in paragraph 3 -12.3c. 

j. Type Box. The type 
box is positio ned by t he 
printing and spacing mechanisms 
in relation to intelligence set 
up in the code bars. It 
presents a single graphic in 
printing position for each 
operating cycle. To prevent 
printing during a function 
selection, the type box is 
positioned to present a vacant 
type-pallet position. At the 
proper moment and the type box 
locked in printing position, a 
spring loaded print hammer is 
released t o  tap the selected 
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type pallet sharply against the 
inked ribbon and the p aper. A 

cl early imprinted graphic 
character corresponding to the 
input signal code combination 
results. At the same time, the 
printing mechanism trips the 
sp acing clutch to move both the 
type box and the print h ammer to 
the next horizontal printing 
position to the right. 

3-12. 3 DISTRIBUTION OF MOTION. 
Refer to Figure 3-45. The 
following paragraphs describe 
the distribution of motion and 
power to various components of 
the typing unit. 

a. General. The main 
shaft with its various cams, 
clutches and eccentrics is 
located in the lower rear 
portion of the typing unit. I t  
is supported between the two 
side frames by ball bearings. 
The main sha ft extends across 
the full width of the typing 
unit. Centrally located on the 
shaft are two driving gears. 

The larger gear meshes with the 
intermediate gear mechanism of 
the associated base or keyboard 
ba se to transmit the power from 
the motor to the typing unit. 
Th e small er gear drives the 
signal generator mechanism of an 
associated keyboard ba se. 

b. Main Shaft. Power 
take-off from the constantly 
rotating main shaft, Figure 
3-45, i s  controlled by six 
cl utches, each of which, when 
tripped (engaged or disengaged) 
drives its associated mechanism. 
From the right end of the shaft, 
these clutches may be identified 
as the selector clutch ( with cam 
sleeves), the code bar clutch, 
the function, spacing, line-feed 
an d the type box clutch. The 
clutches are tripped in the 
following sequence: 
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(1) Selector clutch, 
one-stop clutch. 

(2) code bar c lutch, 
one-stop clutch. 

(3) Function clutch, 
one-stop clutch. 

(4) Type bo x clutch, 
one-stop clutch. 

(5) Spacin g clutch, 
three-stop clutch. 

(6) Line-feed 
clutch , three-stop clutch. 

The type box and spacing clutch 
enga gement may be suppressed 
under cert ain operating 
conditions , and the line-feed 
clutch is operative only upon a 
specific s et of input signal 
cod e  combinations. The spacing 
and line-feed clutches are 
three-stop clutches, Figure 
3-46, each permitting their 
associated mechanism to operate 
through one-third of a 
revolution of the main shaft. 

c. one-Stop Clutches. 
The clutch drums are att ached to 
an d rotate with the main shaft 
(figure 3-45). In the 
disenga ged position, a s  
illustrated i n  Figure 3-47, the 
clutch sho e  does not contact the 
drum, and the shoes and Cdm disk 
are held stationary. B�: moving 
the stop arm, as illustrated in 
Figure 3-48, toward the rear of 
the typing unit, away from the 
clutch and releasing the stop
lug A and the lower end of the 
shoe lever B, the clutch will 

become engaged. The upper end 
of the lev er B pivots about its 
ear c, which bears against the 
upper end of the secondary shoe. 
This moves the ear. D and the 
upper end of the primary shoe 
toward the left until the shoe 
contacts the notched inner 
surface of the rotating drum at 
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LUG ON CAM DISK 

CLUTCH SHOE LEVER 

Figure 3-48. one-Stop Clutch, Engaged 

point E. The drum turning 
clockwise drives the primary 
shoe downward so that it again 
ma kes contact with the drum a t  
point F. At this point, the 
combined forces acting on the 
primary shoe causes it to push 
against the secondary shoe at 
point G. The lower end of the 
secondary shoe then bears 
against the drum at point I. 
The forces involved are 
multipli ed at each of the 
pr eceding steps. T he total 
force is applied through the 
shoes to lug J on the clutch cam 
disk, the disk and a ttached cam, 
turn in unison with the drum. 
Disengagement i s  affected when 
the lower end of the s hoe lever 
B strikes the stop arm. Lug A 
an d the lower end of the shoe 
lever ar e brought together as 
illustrated in Figures 3-47. 

The upper end of lever B pivots 
about its ear c and permits its 
ot her ear D to move toward the 
right. The upper spring then 
pulls the two shoes together a nd 
away from the drum. The 
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latchlever sea ts in the indent 
in the cam dis k, and the cam is 
held in its stop position until 
the clutch is again engaged. 

d. Three-Stop Clutches. 
The spacing and line-feed clutch 
both have three sets of lugs 
equally spaced a bout their 
periphery. The action is as 
described f or the one-stop 
clutch, but the clutch is 
permitted t o  rotate through only 
one-third revolution befor e the 
stop lever and latchlever stops 
it s action. 

3-12 .4 SELECTION. The following 
paragraphs describe the function 
and operation of the selector 
mechanism. 

a. General. The 
selecting mechanism consists of 
two magnet coils, an armature, a 
selector cam clutch, and 
associated levers, arms, b ails 
and slides necessary to convert 
the electrical pulses of the 
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start-stop code to the 
mechanical arrangement which 
govern the character to be 
printed and the function to be 
pe rformed. 

b. Selector Mechanism. 
The selector cam-clutch, 
described in paragraph 3-12.2d 
comprises, from right to left as 
illu strated in Figure 3-45, the 
cl utch, the stop arm bail cam, 
the fifth, fourth, and the third 
selector lever cams, the cam for 
spacing and marking locklevers, 
the second and first selector 
lever cams, the pushlever reset 
bail cam, an d the code bar 
clutch trip cam, Figures 3-10 
an d 3-49. A selecting mechanism 
( f igure 3-10) translates the 

signaling code combination into 
corresponding mechanical 
arrangements which control code 
bars in a code bar mechanism. 
It includes a two-coil magnet 
th at connects in series with the 
external signal line. The coils 
may be wired in either series or 
parallel to accommodate 0.020-
ampere or 0.060-ampere line 
currents. A range finder is 
used to refine the mechanical 
orientation of the selector to 
the signaling code. The 
signaling code combinations are 
applied to the selecting 
mechanism through a cable 
connector located just above the 
se lector magnets. The start 
pulse (spacing) of each code 
combination permits the start 
lever to fall to the rear behind 
the magnet armature, a nd rotate 
to trip the selector cam clutch. 
The range finder mechanism 
permits adjustment of the 
angular relationship of the 
trip-off point to the optimum 
quality incoming line signal. 
Th e selector cam clutch, driven 
by the main shaft, converts the 
incoming signal into mechanical 
marking or spacing equivalents 
of each pulse in the signal 
code. A cam on the selector cam 
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clutch engages the code bar 
clutch when a signal code 
combination has been t ranslated 
and locked 

'
in a mechanical 

arrangement in the selecting 
mechanism. 

c. Selecting Cam-Clutch 
and Trip Assem£1y. The function 
of the selector cam clutch, 
select or mechanism, and trip 
assembly is described in 
paragraph 3-7. 1a. 

3-12.5 ORIENTATION. Orientation 
or range finder adjustment 
(figure 3-10) is covered in 

paragraph 3-7.1d. 

a. Positioning the Code 
Bars. The code bar mechanism is 
illustrated in Figure 3-50. The 
character printed or the 
function performed by the typing 
unit is basically determined by 
the code bar mechanism which 
translates the input s ignal 
intelligence into mech anical 
form, and is the n  transmitted 
from the s electing mechanism 
pushbars. The code bars are 
positioned by code bar s hift
bars which move to the lef t for 
ma rking and to the right for 
spacing. The shiftbars, 
positioned to

' 
the rear for 

marking and forward for spacing, 
are pushed int o marking position 
by selected pushbars through a 
mechanical linkage, intermediate 
arms and transfer levers, refer 
to Figure 3-51. Power to 
position the selected code bar 
levers ,  and the related code 
bars is su pplied by the code bar 
clutch. The code bar clutch is 
engaged by its cam on the 
selector cam clutch. 

b. Code Bar Operation� 
Each s elector pushlever has an 
associated intermedi ate arm, 
transfer lever and code bar 
shift bar. In a ddition, there 
is a common transfer lever with 
its code bar shiftbar. When a 
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Figure 3-50. code Bar Mechanism, Right Front View 
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Figure 3-5 1 .  Code Bar Shiftbar Positioning, Top View 

pushlever is toward the rear 
(spacing) its associated 

in termediate arm and transfer 
lever are pulled toward each 
other by a spring. The upper 
end of the tra nsfer lever is 
held forward (spacing) , holding 
the code bar shiftbar in spacing 
position. when a pushlever is 
moved forward (marking), it 
rota tes t he intermediate arm 
counterclockwise, positioning 
the transfer lever to the rear 
(marking} and holding the code 

bar shiftbar in marking 
position. The common transfer 
lever (third from left, 
operating the common code bar, 
third from b ottom) has an 
extension which passes behind 
the number 1 and 2 transfer 
levers. There is no c onnection 
between t.he common transfer 
lever and the selecting 
me chanism, but when either the 
number 1 or number 2 pushbar is 
selected, the associated 
transfer lever s position the 
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common code bar shiftbar to the 
rear (marking) • The right ends 
of these code bars determine 
vertical positioning of the type 
box. Refer to Figures 3-50, 
3-5 1 ,  and 3-52. As the selector 
cam-cl utch completes its 
revolution, the trip shaft 
operating lever rides to the 
peak of the code bar clutch trip 
cam. This causes the shaft to 
turn slightly (counterclockwise, 
viewed from the right) to move 
the code bar clutch trip lever 
away from the clutch stop-lug 
and en gage the clutch. Rotation 
of the clutch operates an 
eccentric and the shift lever 
drive link. The drive link 
moves two code bar shift levers 
in a scissors like action, the 
front lever moving to the left, 
the rear lever moving to the 
right. Any code bar shiftbar in 
marking position (left) during 
the previous operating cycle is 
moved to spacing position 
(right) by the forward shift 
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Figure 3-52. vertical Arrangement of Code Bars, Front View 

lever, unless the transfer lever 
is once again holding that bar 
to the rear (marking). The rear 
shiftbar, as it moves to the 
left (figure 3-51), carries wi th 
it any code bar shiftbar held in 
the marking position, completing 
the t ransfer of intelligence 
from the selecting mechanism t o  
the code bars. At the end of 
one revolution, the code bar 
cl ut ch t rip lever st rikes the 
clutch shoe lever. Inertia of 
the cam disk assembly causes it 
to continue to turn to permit 
the latchlever to drop into the 
indent in the cam disk, and the 
clutch is held disengaged. The 
code bars, code bar shiftbars 
an d shift levers are held in the 
selected position, but the 
transfer levers and intermediate 
arms are free to position the 
shiftbars forward or to the rear 
in response to new input signal 
intelligence from the selector. 

c. Code Bar Arrangement. 
A total of nin e code bars in 
marking (left) or spacing 
(right) position convey 

mechanically t ranslated signal 
intelligence to the typing and 
function mechanism. The code 
bars are arranged from top to 
bot tom as follows: 

Suppression, No. 4 
No. 1 
No. 5 
No. 2 
No. 3, common, 

zero (0) 
an d L ETTERS
FIGURES 
shift (S). 

d. Positioning the Type 
Box. All of the charact ers 
(graphics) that may be p rinted 

by the typing unit are formed by 
type pallets which are arranged 
in a type box. The type box is 
mounted in a carriage from which 
it may be removed for cleaning 
or replaceme nt. In order to 
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print any selected charact er, 
the type box carriage is so 
positioned that t he character on 
the pallet is directly o ver the 
desired location on the paper .  
Since the pallets a re arranged 
in four horizontal row s and 
sixteen vertical rows, it is 
ne cessary to position the t ype 
box carr iage both horizontall y 
and vertically. Refer to Figu re 
3-53. The type box carriage 
rides on rollers over a track 
which is moved vertically for 
positioning in that particular 
pl ane. The carriage is 
positioned horizontally on its 
track by the oscillating rail 
slide and type box carriage 
link. The slide rides the 
oscillating rail and is clamped 
to the rear section of the upper 
draw-wire rope . The link 
provides a flexible connection 
to permit the type box carriage 
to follow both the vertical 
movement of the t ype b ox 
carriage t rack and the 
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horizontal movement of the 
os cillating rail slide. The 
lower right rear end of the 
upper draw-wire rope is fastened 
to the spacing drum. From this 
point, it passes part way around 
the spacing drum, upward and 
around the right rail pulley and 
down ward to the spring drum. 
After passing part way around 
the s pring drum, the upper draw
wire rope is doubled backward 
around it and passes upward to 
the left printing carriage rail 
pulley over to the right 
printing carriage rail pulle y, 
and downward to the spacing drum 
to which it is again fastened . 
The lower draw-wire top is 
fastened at its left end to the 
spring drum and, at its right 
end, to the spacing drum. It 
acts in opposition to the upper 
draw-wire rope and holds the two 
dr ums in phase, Figure 3-54. A 
tensioninq pulley rides the 
unders ide

-
of the lower draw-wire 

rope, to take u p  any slack w hich 
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Figure 3-53. Typical Type Box Pallet Arrangement 
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LEFT PRINTING CARRIAGE PRINTING RIGHT PRINTING 

TRACK PULLEY CARRIAGE 
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TYPE BOX 
CARRIAGE LINK 

OSCILLATING RAIL, PULLEY 

MARGIN 
INDICATOR 

CAM DISK 

PULLEY 

TENSION PULLEY BAIL 

DRAW-WIRE ROPE 
TENSIONING PULLEY 

Figure 3-54. Draw-Wire Rope and Drums, Front View 
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may occur due to stretching of 
the upper and lower draw-wire 
ropes. The oscillating rail i s  
supported by pivo ted arms at 
each end. These arms which 
extend downward are pivoted on 
the typing uni t  frame at their 
lower ends. Thusr the 
oscillating rail and draw-wire 
rope that it carries with it may 
be shifted to the left or right 
with no chan ge in position 
re lative to each other. The 
osci llating rail shift slide and 
two osci llating rail shift links 
are used to accomplish the 
horizontal positioning of the 
oscillating rail and also 
connect i t  with the oscillating 
rail shift slide. The links are 
pi voted and are such a length 
that only one at a time may be 
fu lly extended. 

e. LETTERS-FIGURES 
Shift. Refer to Figure 3-55. 
Mechanical limitations restrict 
t he selection from the type box 
pa llets to four horizontal rows 
an d eight vertical rows. With a 
total of sixteen vertical rows 
in the type boxr i t  is necessary 
to determine which of two 
fieldsr LETTERS ( left half of 
type box) or FIGURES (right half 
of type box) will be presented 
for printing. To accomplish 
thisr a special non-printing 
signal comb ination is used for 
each shift operation. Upon 
receipt of the LETTERS or 
FIGURES shift signal, mechanisms 
provided in the stunt box 
in itiate the s hifting operation. 
This, as are other non-printing 
operations, is described under 
Functions. The operation of the 
me chanisms that p erform the 
actual shifting of the type box, 
however, are described below. 
The lowermost code bar, 
designated s, contains a pin 
ne ar its r ight end that projects 
up ward to permit engagement with 
the stunt box. The code bar is 
positioned to the left (the 
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FIGURES position ) or to the 
right (the LETTERS position) • A 
slotted extension of the s code 
bar engages a tongue from the 
right end of the LETTERS-FIGURES 
shift slide an d causes it to 
follow the s code bar movements. 
Pins at the end of the shift 
slide serve as lower guides for 
the right and left shift link 
breaker slides. Pins which 
project from the front plate 
serve as upper guides and pivot 
points. The main bail has left 
and right breaker slide bails 
mounted on its ends. Upon 
receipt of the signal code for 
the LETTERS shift operation, the 
shift slide is moved to the 
right (figure 3-55). This 
positions the left shift link 
vertically with its lower.end 
over the left breaker slide 
bail. The right breaker slide 
is positioned such that its 
lower end is to the right of the 
right breaker slide bail. As 
the main bail moves upward, the 
right breaker slide bail clears 
the right breaker slider but the 
left breaker s lide bail engages 
the left b reaker slide and moves 
it upward. As a result of this 
�ction, the left oscillating 
rail shift links open and the 
oscillating rail is permitted to 
be moved to the right. This 
action presents the LETTERS 
field in line for printing. In 
a similar manner, when the 
signal code for the FIGURES 
shift is received, the right 
osci llating rail shift lin ks are 
opened, the oscillating rail 
shifts to left, and the FIGURES 
field of the type box is in line 
for printing. 

f. Vertical Positioning. 
Refer to Figure 3-56. The 
selection of the various 
characters from the four 
horizontal rows and eight 
vertical rows in either field 
(FIGURES or LETTERS ) and the 
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LETTERS- FIGURES 
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Figure 3-55. LETTERS-FIGURES Shift Mechanism, Left Front View 
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Figur e 3-56. Vertical Po sitionin g Mechanism, Right Front View 
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printing o f  those charac ters 
take place as follows: 

(1) The number 1 and 
number 2 code bars determine the 
selection of the horizontal row. 
The number 3 code bar determines 
whether the selection is to be 
made from the left four vertical 
rows or the right four vertical 
rows (in either the FIGURES o r  
LETTERS field). The number 4 
an d number 5 code bars determine 
the selection of one row from 
the four vertical rows 
predetermined by the number 3 
code bar. 

(2) Four code bars 
(longer than the others) extend 

through the right code bar 
bracket and serve as stops for 
the right vertical positioning 
levers (figure 3-56) . They are 
(from top to bo ttom) the 

suppression, number 1, number 2, 
and c ommon code bars. Notches 
ar e arrang ed in the left end s of 

FUNCTION CLUTCH 
LATCHLEVER 

FUNCTION CLUTCH 

NAVELEX 0967-LP-625-5010 

these c ode bars so that the left 
side vertical po sitioning levers. 
are st opped, in each case, by 
the same b ar that blocks the 
right side levers. After all 
code bars have been positioned 
by the cod e ba� positioning 
mechan ism, the code bar clutch 
cam fo llower arm and its roller, 
in traversing the sloping indent 
on the code bar clutch cam, 
ro ta tes the clutch t rip lever 
shaft. As the shaft turn s, it 
first causes t.he function 
clutch, Figure 3-57. the type 
box clutch trip arm to engage 
it s trip lever and release the 
type b ox clutch. When the type 
box clutch c ompletes its 
revolution, it is disen gaged by 
its trip lever and latchlever in 
the same manner as was the code 
bar clutch. During its 
ro tation, the type box clutch 
operates a drive link and a 
bracket to cause the main rocker 
shaft to oscillate. This, in 
turn, through its left and right 

TYPE BOX CLUTCH 
LATCHLEY.ER 

TYPE BOX CLUTCH 
TRIP LEVER 

'---- TYPE BOX 
CLUTCH 

CLUTCH TRIP 
LEVER SHAFT 

Figure 3- 57. Clutch Trip Mechan ism, Right Rear View 
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brackets and the main side drive 
links, extends the motion to the 
vertical positioning levers 
( figure 3-56). These levers are 
dr iven upward until they strike 
a projecting code bar, which 
ca uses them to buckle. The type 
box carriage track is mounted 
between the vertical positioning 
levers, and its vertical motion 
is controlled by them. 

(3} When the 
number 1 and number 2 code bars 
ar e toward the right (spacing} , 
the common code bar is also 
toward the right, where it 
blocks the vertical positioning 
levers. The top row of pallets 
in the type box are then in line 
for printing. When the number 1 
co de bar is toward the left 
(m arking) , the common code bar 

is toward the left. If the 
number 2 code bar is toward the 
right (spacing), it blocks the 
vertical positioning levers, and 
the second row of pallets (from 
the top} are then in line for 
printing. When the number 1 
co de bar is toward the r ight 
( spacing} , and the number 2 code 

bar is toward the left 
(marking}, the common code bar 

is toward the left. The 
number 1 code bar blocks the 
vertical positioning levers and 
the third row of pallets is in 
line for printing. When both 
the number 1 and number 2 code 
bars are to the left (marking} , 
the common code bar is also to 
the left. The suppression code 
bar blocks the vertica l 
po sitioning levers, and the 
fourth (bott om) row of pallets 
in the type box are then in line 
for printing. At each of the 
four levels at which the 
vertical positioning levers may 
be stopped, they are locked 
momentarily-by locklevers 
controlled by the main side 
lever follower arms. 
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g. Horizontal 
Positioning. A bracket attached 
to the main rocker shaft applies 
a vertical motion to the main 
bail by means of two main bail 
links as illustrated in Figure 
·3-58. Fastened to each end of 
the oscilla�ing rail shift slide 
are pivoted, ·buckling type drive 
links which extend downward to 
each end of the main bail. As 
the main bail moves downward 
under driving force of the type 
box clutch, the left shift slide 
links, if not buckled, will try 
to shift the oscillating rail 
slide drive links toward the 
right, while the right slide 
drive links, if not buckled, 
will try to shift the 
oscillating rail shift slide 
links to the left. When the 
number 3 code bar is shifted 
toward the left (marking}, the 
horizontal motion reversing 
slide is shifted toward the left 
by the reversing slide shift 
lever, and is held there by 
detent levers. A bracket near 
the right end of the reversing 
slide will the n make contact 
with the right shift slide drive 
links and cause them to buckle. 
As the mai n bail is driven 
downward, the unbuckled left 
shift slide drive links will 
start to s hift the oscillating 
ra il shift slide toward the 
right. This will position the 
type box s o  that the characters 
to be printed will be located in 
the left half of the FIGURES or 
LETTERS field. In a. similar 
manner, when the number 3 code 
bar is shifted toward the right 
(spacing), the horizontal motion 

reversing slide is also shifted 
toward the right by the shift 
lever and is held there by the 
detent levers. A bracket near 
the left end of the horizontal 
motion reversing s�ide will then 
make contact with the left shift 
slide drive links and they will 
buckle. As the main bail is 
driven downward, the unbuckled 
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right shift slide drive links 
wi ll start to shift the 
oscillating rail shift slide 
toward the left. This positions 
the type b ox so that the 
characters to be printed will be 
located in the right half of the 
FIGURES or LETTERS field. 

( 1) After 
determination of the field 
(FIGURES or LETTERS) and the 
gr oup of vertical rows in which 
the characters to be printed are 
located, the number 4 and the 
number 5 code bars operate three 
horizontal motion stop slides to 
determine the row in that group 
in which the character is to b e  
found, Figure 3-59. A wedge 
shaped horiz ontal positioning 
locklever which is pulled 
downward by the main bail 
through a yield spring bears 
against the horizontal 
positioning locklever arm. This 
arm drives the oscillating rail 
shift slide in the direction in 
which it was started (by the 
number 3 code ba·r selection) 
until one of two decel erating 
slides, which are mounted on the 
oscillating rail shift slide, 
strikes an unselected horizontal 
motion stop slide. A camming 
surface on the unbuckl ed shift 
slide drives the decelerating 
slide and ca uses the drive links 
to buckle. The oscillating rail 
shift slide comes to rest when 
it strikes the blocked 
decelerating slide. This, in 
turn, ends the downward 
excursion of the locklever, and 
the yield spring exte·nds until 
the main bail reaches the lowest 
point of its oscillation. As 
th e main bail re turns upward, it 
centers the ocillating rail 
shift slide. It is during this 
time that the horizontal motion 
stop slides are positioned for 
th e selection of the next 
character. The number 4 and 
number 5 code bars each operate 
a code bar bail bellcrank. 
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Each, in turn, moves a 
horizontal motion stop slide 
toward the front (marking) or 
toward the rear (spacing) 
(figure 3-59). A third (common) 

stop slide (spring tensioned 
toward the rear) is located 
betw een the upper and lower stop 
slides. These slides have 
projections which pass across 
the fr ont edges of these slides 
(figure 3-58). Each stop slide 

is of a differ ent length. The 
common stop slide, which is the 
longest stop, has an additional 
stop on its shank, so that it 
serves as the shortest stop when 
all the slides are moved 
forward. The upper slide is the 
second longest stop (operated 
from number 4 code bar), and the 
lower slide (operated from the 
number 5 code bar) is the third 
longest stop. 

(2) When both the 
'number 4 and number 5 code bars 
are moved toward the right 
(spacing), their respective 

horizontal motion stop slides 
are toward the rear. The 
oscillating rail shift slide is 
moved to the r ight or left of 
its central position (determined 
by the number 3 code bar) until 
it is stopped by one end of the 
common horizontal motion stop 
slide. This positions the first 
vertical r ow (right or left of 
the center of the FIGURES field 
of the LETTERS field) in line 
for printing. When the number 4 

code bar is toward the right 
(spacing), and the number 5 code 

bar is toward the left 
(marking), the lower and the 

common stop slides are toward 
the front, and the upper stop 
slide is toward the rear. The 
oscillating rail shift slide is 
moved to the right or left of 
its central position until it is 
stopped by one end of the upper 
stop slide. This positions the 
second ver tica l row (right or 
left of the center of the 
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Figure 3-59. Horizontal Motion Stop Slides 
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FIGURES fiel d  or the LETTERS 
field) in line for printing. 
When the number 4 code bar is 
toward the left (marki ng) and 
th e number 5 code bar is toward 
the right (spacing), the upper 
an d the common· stop slides are 
toward the front and the lower 
stop slide is toward the rear. 
The oscillating rail shift slide 
is moved toward the right-or 
le ft of its central position 
until it i s  stopped by one end 
of the lower stop slide. This 
po sitions the third vertical r ow 
(right or left of the center of 

th e F IGUR ES field or the LETTERS 
field) in line for pri nting. 

(3) W hen both the 
number 4 and the number 5 code 
bars are toward the left 
(marking), their respective 

horizontal motion stop slides 
an d the common stop slide are 
toward the front. The 
os cillating rail shift slide is 
moved toward the r ight or left 
of its central position until it 
is stopped by one side of the 
shank of the c ommon stop slide. 
This positions the fourth 
vertical row (right or left of 
the center of the FIGURES fi eld 
or the LETTERS field) in line 
for printing. 

h. Printing Mechanism. 
When mechanically conditioned by 
the code bar mechanism, the 
printing mechanism prints the 
selected character, and spaces 
to the next printing area on ·the 
paper, or spaces without 
printing, or on units so 
equipped, tabulates 
horizontally, or retur ns the 
type box to the left hand 
printing mar gin. The mechanism 
includes the horizontal 
positioning mechanism operated 
by the code bars, spacing 
mechanisms a nd carriage return, 
and the print hammer mechanism. 
The code bar mechanism and the 
code bar clutch operate in 
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combination to t rip the typ e box 
clutch. W hen the type box 
clutch is tripped, it initiates 
mechanisms involved in vertical 
and horizontal positioning of 
the type b ox, ribbon-feed, and 
printing. The main rocker bail 
provides power from the type box 
clut ch (and main shaft), and the 
code bars dete rmine the specific 
application of that power 
required for each input signal 
code combination representing a 
graphic. A cam plate on the 
main rocker bail trips the 
spacing clutch stop mechanism to 
engage the spacing clutch, 
except when spacing is 
suppressed. The type box, 
positioned by the printing and 
spacing mec hanisms in accordance 
with intellige nce set up in the 
code bars, presents a single 
graphic in printing position for 
each operating cycle. To 
prevent printing during a 
function selection, the type box 
is positioned to present a 
vacant type-pallet position. At 
the proper. momen t, with the type 
box locked in printing position, 
a spring loaded print hammer is 
released to tap the selected 
type pallet sharply against the 
inked ribbon and the paper. A 
cleanly imprinted graphic 
character corres ponding to the 
input signal code combination 
results, and the printing 
mechanism trips.the spacin g 
clutch to move both the type box 
and the print hammer to the next 
horizontal printing positi on to 
the right. The type box is 
capable of vertical and 
horizontal positioning in 
response to the permutations set 
up by the code bar mechanism. 
When positioned to correspond to 
the input code intelligence, the 
type box presents a single type 
pallet with the embossed graphic 
equivalent of the selected code 
for printing. Printing is 
accomplished when this pallet is 
struck by the print hammer to 
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pr ess an inked ribbon against 
the paper, which is supported by 
the typing unit platen. 

(1} Position!ns· 
The printing carriage rides on 
rollers and mounts on the 
printing carriage track. The 
track is rigidly secured to the 
typing unit f ront plate. The 
carriage is clamped to the 
forward section of the upper 
dr aw-wire rope. This moves the 
carriage along its track in such 
a manner that the hammer 
advances to the next printing 
po sition a fter each character 
(graphic) is imprinted . 

(2) Operation. The 
pr inting track located on the 
front of the typing unit, is 
secured to an extension at each 
end of the main bail. See 
Figures 3-42, 3-43, and 3-60 . 

( a) As the main 
bail reciprocates vertically, it 
extends the motion through the 
printing track, which travels in 
the guides located at each end 
of the track . The printing arm 
extends d ownward from the 
printing carriage and rides the 
printing track. 

(b) As the arm 
follows the reciprocating motion 
of the track its upper end moves 
first toward the left and then 
toward the right. When the 
upper end of the arm moves 
toward the left, it rotates the 
print hammer operating bail 
clockwise against its spring 
tension until it becomes latched 
by the operating bail latch. 

(c) The'print 
hammer operating bail draws the 
print hammer away from the type 
box by means of the print hammer 
bail spring. When the upper end 
of the printing arm moves to i ts 
extreme right position, it makes 
contact with the latch and 

NAVELEX 0967-LP-625-5010 

causes it to release the print 
hammer operating bail. The 
operating bail is swung in a 
countercloc

'
kwise direction by 

the operating bail spring until 
it strikes its stop. The print 
hammer bail, driven by t he 
operating bail, is swung t oward 
the type b ox. When the 
operating bail is stopped, 
momentum causes the print hammer 
bail to continue its t ravel 

· 

against the te nsion of the print 
hammer bail spring until the 
printing hammer strikes the 
selected type pa llet. The force 
with which the hammer strikes is 
adjustable to three positions 
marked on the carriage. 

i. Spacing Clutch and 
Mechanism. The spacing 
mechanism moves the type box and 
printing mechanism one character 
space to the right each time a 
graphic character is received 
and imprinted. A suppression 
mechanism prevents spacing on 
receipt of certain non-typing 
functions. The spacing clutch, 
when tripped by the cam plate on 
the printing mechanism main 
rocker bail, advances the type 
box and printing hammer one 
character space to the right 
across the paper. S pacing 
suppression may be initiated by 
the function mechanism to permit 
execution of a n on-typing 
function without inter ference 
with the page-printed message by 
the carria ge return mechanism or 
by the printing mechanism when 
the type b ox reaches the end o f  
a printed line. 

(1) Spacing. To 
space the printed character 
properly, the type box and 
printing carriages must be 
advanced with each cha racter 
printed, Figures 3-60 and 3-61. 
The spacing must also be 
accomplish ed w hen the input 
signal code combination 
represents a L ETTER space. As 
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was shown in Figure 3-54, the 
carriage is connected to a draw
wire rope which, in turn, is 
fastened t o  the spring drum and 
the spacing drum. The purpose 
of the spring drum, which 
contains a torsion spring, is to 
tension the draw-wire rope and 
pu ll the carriage to the left. 
The spacing drum has ratchet 
teeth about its perimeter which 
are engaged by the eccentric 
driven spacing drum feed pawls 
(figure 3-61). 

(a) The spacing 
shaft which mounts the spacing 
eccentrics is driven through i ts 
he lical gear attached to the 
three-stop spacing clutch on the 
main shaft. The gear ratio of 
1-1/2 to 1 causes the spacing 
shaft to turn one-half a 
revolution each time the spacing 
clutch is tripped. This allow s  
the feed pawls to'advance the 
spacing drum by one ratchet 
tooth. The same trip shaft, 
through a cam on the code bar 
clutch, trip s  the function 
clutch and a lso rotates the type 
box clutch trip lever 
counterclockwise (viewed from 
the left) . Unless movement of 
this lever is blocked by the 
print suppression mechanism, the 
type box clutch is engaged and 
wi ll oscillate the main rocker 
shaft and drive the printing 
mechanism. 

(b) A cam plate 
(figure 3-61) fastened to the 

bottom of the rocker shaft is 
moved upward by the shaft as it 
begins its movement. The cam 
plate operates the spacing trip 
lever bail. As this bail is 
rotated, it raises the spacing 
trip lever until i t  latches onto 
the spacing clutch trip lever 
arm. As the rocker shaft 
reverses its direction of 
rotation, the spacing trip lever 
bail and the trip lever move 
downward under spring tension. 
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This causes the latched-up 
spacing clutch trip lever arm to 
op erate the spacing clutch trip 
lever and engage the spacing 
clutch. Before the spacing 
clutch completes one-third of a 
revolution, its restoring cam 
moves the spacing trip lever 
about its pivot point until it 
releases the spacing clutch trip 
lever. The spacing clutch trip 
lever returns to its normal 
position in time to stop the 
spacing clutch after one-third 
of a revolution. The s pacing 
clutch three-stop cam disk upon 
which the latchlever rides has 
an indent at each stop position. 
When one of the three lugs on 
the clutch shoe lever disk 
strikes the spacing clutch trip 
lever, the inertia of the cam 
disk assem bly causes it to turn 
until its lugs make contact with 
the lugs on the clutch shoe 
lever disk. The latchlever 
drops into an indent in the cam 
disk, and the clutch is held 
disengaged until the trip lever 
is again operated. 

(2) Space Function. 
The non-typing function by which 
spacing between words or any 
spacing other than that which 
accompanies printing is 
initiated when the code bars are 
set in a combination equivalent 
to the spacing code combination 
(all s pacing except third pulse 

marking) . The function is 
executed through the code bar 
clutch, tripping the printing 
clutch and the spacing clutch. 
For this function, the type box 
is positioned so that a vacant 
pallet (top horizontal row, 
firs t right row in the FIGURES 
field) is pres ented beneath the 
type hammer. No printing occurs 
when the type hammer is tripped 
in its normal fashion. Th e 
stunt box is not involved in the 
execution of this function. 
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(3) Space 
Suppression. When certain n on
typing functions are selected or 
when the carriage reaches the 
extreme right position, it i s  
necessary to suppress spacing to 
avoid interference with the 
page-print ed message or damage 
to the equipment. This is 
accomplished by moving the 
spacing suppression sl ide 
forward to a point at which it 
wi ll hold upper end of the 
spacing trip lever forward and 
prevent it from engaging the 
spacing clutch trip lever 
(figure 3-61). 

(a) In the case 
of spacing suppression on 
selection of a function code 
combination, the spacing 
suppression slide is shifted 
forward by the spacing 
suppression bail mounted beneath 
the function box. When space 
suppressing function levers are 
selected and the function 
mechanism is operated the bail 
is engaged and moved forward. 
The suppression slide moves 
forward with the bail and 
prevents engagement of the 
spacing clutch. 

(b) When the 
carriage is near the extreme 
right positi on, a cutout ring on 
the spacing drum engages the 
sp acing cutout transfer bail 
(figure 3-61), which in turn 

operates the spacing cutout 
bail. The ring and the end of 
the spacing cutout transfer bail 
are shown in Figure 3-54. The 
spacing cutout bail shifts the 
spacing suppression slide 
forward and prevents engagement 
of the spacing clutch until the 
carriage is returned. The 
maximum number of characters 
which the typing unit may print 
is eighty-five, including 
spacing function spaces. In 
order to prevent spacing beyond 
this point, and subsequent 
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damage to the equipment, s everal 
teeth are omitted from the 
spacing drum ratchet w heel. 

(4) Margin Indicator. 
When used in conjunction w ith a 
keyboard base, the typing unit 
actuates a margin indicator 
switch (base mounted). 
Before the type box carriage 
reaches the end of its travel ,  
an actuator mounted on the 
the face of the spring drum 
operates t he switch contact. 
The angular position of the cam 
disk with respect to the spring 
drum may be altered to change 
the point at which the indicator 
contact will be closed. 

j. Ribbon-Feed 
Mechanis m. A ribbon-feed 
mechan ism p asses an inked fabric 
ribbon between the type box and 
the paper. The mechanism 
ad vances the ribbon horizontally 
when each character has been 
printed, and automatically 
reverses t he direction of 
ribbon-feed when one of the two 
ribbon spools has been emptied. 

{1) Ribbon-Feeding. 
The following paragraphs 
describe the ribbon-feed 
mechanism, operation and 
function, Figure 3-62. 

(a) The left 
and right ribbon-feed mechanisms 
oscillate in a vertical plane 
with each revolution of the type 
box clutch. They are driven by 
ribbon drive links attached to 
the main side levers (figure 
3-56). At their uppermost 
positions, the ribbon m echanisms 
position the ribbon relat i ve to 
the horizontal type box row 
being printed. After each 
character is printed, the ribbon 
mechanisms are dropped downward 
together with and behind the 
type box, to permit viewing of 
the last printed character. T he 
ribbon is held in place at the 
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point of printin g by a ribbon 
guide fastened to the rear of 
the type box carriage. 

(b) Each of the 
ri bbon mechanisms consist of a 
br acket wh ich is hinged at its 
rear end, and upon which.is 
mounted a ribbon spool shaft 
(f igure 3-62). A ribbon tension 

br acket is keyed to the lower 
end of t.he ribbon spool shaft. 
A ribbon ratchet wheel is 
mounted freely on the ribbon 
spool shaft just below the 
ri bbon spool bracket, from which 
it is separated by a friction 
washer. This applies a constant 
drag to the ratchet wheel. 

(2) operation. 
Operation of the ribbon-feed 
mechanism is described in the 
f ollowing paragraphs. 

(a) A ribbon 
tension plate which is keyed to 
the hub of the ribbon ratchet 
wh eel has tw o projecting lugs (A 
an d B, f igure 3-62) that strad le 
the lug on the ribbon tension 
br acket. A ribbon tension 
spring tends to maintain the 
ri bbon tension bracket against 
lu g A of the ribbon tension 
pl ate. In operation, the ribbon 
spool bracket, driven by the 
ribbon drive link, pivots about 
point c. The ratchet feed and 
ratchet detent levers pivot 
about points D and E 
respectively and are held 
ag ainst the teeth on the ribbon 
ratchet wheel by their springs. 
As the ribbon spool bracket is 
moved upward, the ratchet wheel 
feed lever skips over one tooth, 
while the ratchet detent lever 
ho lds the ribbon ratchet Wheel 
from turning backward. to-Then the 
ri bbon spool bracket is moved 
downward, the ratchet feed lever 
engages a ratchet tooth and 
pushes the ratchet wheel. A 
tooth on the ribbon ratchet 
wheel then skips over the 
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ratchet detent lever. The teeth 
on the left and right ribbon 
ratchet wheels face in opposite 
directions so that when their 
feed levers are engaged, the 
left ribbon ratchet wheel turns 
counterclockwise (viewed from 
the top). 

(b) In order 
for the ribbon to be pulled from 
one ribbon spool to the other, 
onl y one of the ribbon 
mechanisms can have its ratchet 
feed and ratchet detent levers 
engaged with its ribbon ratchet 
wheel at a time. As the ribbon 
ratchet wheel turns, the ribbon 
tension plate also turns, and 
extends the ribbon tension 
spring. When the lug B of the 
ribbon tension p late makes 
contact with the ribbon tension 
bracket, the ribbon spool shaft 
is m ade to turn, and the ribbon 
is wound on the ribbo n spool. 

(3} Ribbon 
Reversing. When the ribbon has 
been completely unwound from one 
spool, it is necessary t o  
reverse its direction s o  it can 
rewind. This is accomplished 
automatically by disengaging one 
set of ratchet feed and ratchet 
detent levers and engaging the 
other set. While the ribbon is 
passing from the left spool to 
the right spool, the right set 
of levers is engaged. The left 
set is held disengaged against 
the tension of the springs by 
the left ribbon-feed reverse 
lever, which is in its downward 
position (figure 3-62). The 
lever is held in this position 
by m eans of the ribbon reverse 
detent lever through the 
intervening ribbon reverse 
detent cam, ribbon reverse shaft 
and ribbon reverse spur gear. 
As the ribbon unwinds from the 
ribbon spool, it p asses around 
the ribbon roller and through 
the slot in the end of the 
ribbon lever. When the ribbon 
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nears its end of the ribbon 
spool, an eyelet which is 
fastened to the ribbon catches 
in the ribbon leve r slot and 
pulls the lever to ward the 
ri ght. 

(a) The next 
time the ribbon mechanism is 
moved upward, the displaced 
ribbon lever engages the end of 
the left ribbon reversing lever 
an d causes it to move to the 
positi on shown in phantom in 
Fi gure 3-62. 

(b) A s  the 
lever moves, i ts tee th rotate 
th e left spur gear whi ch, 
through the ribbon reverse 
sh aft, turns the detent cam and 
the right spur gear. As the 
right spur gear moves the right 
ri bbon reversing lever downward, 
a pin on the lever drives the 
right ribbon-feed lever downward 
to disengage the ratche t feed 
and wheel. At the same tine a 
pin on the left ribbon reversing 
lever moves the left r ibbon-feed 
reversing lever up-ward to permit 
the left ratchet feed and detent 
levers to engage the_ left ribbon 
ratchet wheel. Thus, the ribbon 
mechanisms are positioned to 
re wind the r ibbon on the left 
ri bbon spool. When it nears its 
end on the right ribbon spool, 
the ribbon is again reversed in 
a manner similar to that just 
described. During the reversing 
cycle, the ribbon is maintained 
taut by the previously extended 
ribbon tension spring. 

k. Paper Feed Mechanism. 
The platen and paper feed 
me chanisms are located at the 
to p of the printer, between the 
two side plates. A manual paper 
or form feed-out knob is located 
at the top of the left side 
pl ate. Paper is fed from a 
supply at the rear of the 
printer by friction feed. 
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(1) Paper Feed 
(Fri ction Feed). Paper 
(friction feed) operation and 

function is described in the 
following para graphs, Figure 
3-63. 

(a) Paper for 
the page-printed message is 
stored on an 8-1/2-inch wide 
roll. The paper roll is mounted 
on a spindle and suspended 
between-the two side plates at 
the rear of the typing unit. 
Leaving the roll, the paper is 
guided over a paper straightener 
shaft, then travels downward 
be hind the platen and three 
pressure rollers. 

(b) A paper 
pressure bail at the front of 
the platen equalizes pressure 
brought to bear on the paper by 
the pressure rollers. When it 
is necessary to straighten or 
remove the paper from the 
platen , the pressure bail can be 
released by rotatang clockwise 
the paper release lever, located 
at the top rear of the right 
side plate. Two paper fingers 
operated on a spring tension 
shaft across the front of the 
platen hold the copy paper 
firmly against the plate in 
position f or printing. 

(2) Paper Feed 
(Sprocket Feedl. Paper 
(sprocket feed) operation and 

function are same as friction 
feed except for the different 
platens and sprockets, Figure 
3-64. Paper fingers are 
released to a spring loaded 
upright position by pushing a 
lever marked PUSH on the top 
rear of the right side plate. 
The fingers are repositioned by 
depressing them manually uritil 
the end of the paper guide shaft 
latches an indent on the release 
lever. 
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1. Stunt Box. The stunt 
box, Figure 3-65, is a compact 
se lf-contained device with 
me mory storage capabilities that 
pr ovide the typing unit with the 
facilities of a built-in 
sequence selector. In effect, 
it allows the 32 available 
LETTERS and FIGURES character 
combinations to be used again 
for special, non-printing 
operations, without the 
sacrifice of printed characters. 
It operates in re sponse to 
combinations set up in the code 
bar mechanism, with a single 
ch aracter or several characters 
in sequential combination used 
to initi ate a single function. 
In general, the stunt box may be 
programmed t o  perform th ree 
basic types of operation: 
mechanical initiation of 
internal functions within the 
typing unit; electrical control 
of functions within the 
teletypewriter set; and 
electrical c ontrol of external 
equipment. The following 
paragraphs describe the function 
an d operation of the stunt box. 

(1) There are two 
types of operation which can be 
performed by the typing unit. 
The first embodies those 
mech anical actions which are 
directly necessary to the actual 
printing of a character (or 
sp ace function) • The second 
embodies mechanical action which 
al ters the positions of the 
various mechanisms or activates 
external devices or circuits 
through switching contacts. The 
latter are known as functions. 

NOTE 

Spacing may technically be 
considered a function, but it 
is mech anically associated 
with the printing operation, 
except when suppressed by 
function mechanisms. 
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(2) As in printing, 
the reception of function codes 
results in the positioning of 
the code b ars. The back edges 
of the code bars are notched as 
shown in Figure 3-66. 
Positioned directly behind the 
code bars is a stunt box, which 
contains t he f unction bars for 
the various functions (figures 
3-65 and 3-66). Each function 
bar has a series of tines on its 
end, o ffset to one side or the 
other to c orres pond with the 
marking and spacing element s of 
the particular input signal code 
combination to which it is to 
respond. Tines positioned t o  
the right are spacing; those to 
the left are m arking. 

(3) When the 
function clutch is e ng aged 
(figure 3-57), it rotates and 

extends motion to the function 
bar reset bail (through the 
intervenin g cam and follower arm 
and function rocker shaft) to 
cause the function bar reset 
bail w ith its attached reset 
bail blade to release the 
function bars momentarily as 
illustrated in Figure 3-67. As 
the spring-tensioned f unction 
bars are released, they move 
forward to bear against the code 
bars. If the code b ars are 
positioned for a function, each 
tine on the function bar f or 
that f unction will be opposite a 

notch in the code bar. This 
will permit the selected 
function bar to continue t o  m ove 
forward into the code bars, 
while the other function bars 
are blocked by one or more code 
bars, Figure 3-68. 

(4) Associated wit h  
each function bar i n  the stunt 
box is a function pawl and a 
function lever. In the 
unselected position, the 
function bar is not latched with 
its function pawl, Figure 3-69. 

When the function bar reset bail 
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bl ade releases the function 
bars, an y selected bar will move 
sufficiently forward (to the 
left), Figure 3-69, to permit it 
to engage its function pawl. 
Then, as the reset bail blade 
returns the function bar to its 
in itial position, the function 
bar carries the function pawl to 
the rear (to the right), Figure 
3-70. The function pawl, i n  
turn, moves the function lever 
clockwise about its pivot point� 
A projection at the lower end of 
most function levers operates 
the spacing suppression bail, 
an d the select ed levers move the 
bail forwa rd. Either the upper 
or the low er end operates the 
in dicated function. 

(5) Near the end of 
the fu nction cycle, a stripper 
bl ade (figure 3-66) operated by 
a cam on the function clutch 
assembl y rises to engage any 
select ed function pawl and strip 
it from its function bar. 

Springs return the rel e ased 
function p awl and the function 
lever to their original 
position. The function clutch 
is disenga ged upon completion of 
one revolution when its 
latchlever falls i nto the indent 
of the clutch cam, in the same 
mann er as described in 
conn ection with the code bar 
clutch. 

rna Carriag§ Ret urn 
Functiona The following 
paragraphs describe the c arriage 
return function mechanism. 
Refer to Figures 3-71 and 3-72. 

(1) The carriage 
retun1 function mechanism is 
located in the right e n d  of the 
t yping unit. Reception of the 
input sign a l  code combinat ion 
for the fu nction causes the 
function bar, pawl and lever t o  
operat e  ( fi gure 3-71) • The 
lower end of the function lever 
enga ges the carriage return 
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Figure 3-70. Typical Function Linkage (Selected), Right Side View 

slide arm and pushes it forward. 
the carriage return bail and its 
lever about their pivot point. 
As the front portion of the 
lever moves downward, it takes 
with it the lower section of the 
spacing drum feed,pawl release 
link. This causes the upper 
portion of the lin k to turn and 
disengage the spacing drum feed 
pawls from the spacing drum 
(figure 3-72). 

(2) When the 
carriage return lever reaches 
the lowest point, the carriage 
return lat ch bail locks it 
there. The disengagement of the 
sp acing drum feed pawls from the 
spacing drum permits the spring 
drum to return the printing and 
type bo x carriage toward the 
le ft side of the typing unit. 
As the spacing d rum nears the 
en d of its c ounterclockwise 
rotation, the roller on the stop 
ar m contacts the transfer slide 
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which, in turn, drives the 
dashpot piston into the dashpot 
cylinder. A small passageway 
with an inlet from the inside of 
the cylind er and three outlets 
to the outside is incorporated 
in the end of the cylinder. Two 
of the openings to the outside 
are closed by a steel ball, 
which is held in its seat by 
means of a compression spring. 
A setscrew which may be locked 
in place with a nut is used to 
regulate the spring pressure on 
the ball. The rate of 
deceleration provided by the 
cushioning effect of the trapped 
air is automatically regulated 
for various lengths of lines by 
means of the ball valve. This, 
together with the direct opening 
to the outside, determines the 
rate at wh ich the air may escape 
from the c ylinder. When the 
spacing drum reaches its extreme 
counterclockwise pos-ition, an 
extension on the stop arm trips 
the carriage return latch bail 
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Figure 3-71. Carriage Return Function Mechanism, Left Rear View 
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Fi gure 3-72. Carriage Return Function Mechanism, Left Front View 

3-116 

"'", .·.· ··· ·· .. 

") 

",.J 



(' 

( 

(, 

pl ate, which is fastened to the 
carriage return latch bail. The 
latch bail disengages the 
carriage return lever, and t he 
feed pawls are again permitted 
to engage the spacing drum. 

(3) Local (off-line) 
operation of the carriage return 
me chanism may be obtained from 
the keyboard base or base on 
which the ty ping unit is 
mounted. A projection beneath 
the carria ge return lever 
(f igure 3·-71), when rotated to 

the rear (counterclockwise, 
vi ewed from the right) , operates 
the carr iag� return mechanis m  in 
the same way as when this lever 
is operated by the stunt box. 

n. Line-Feed Mechanism. 
The line feed mechanism permits 
single or double line advance of 
paper in the platen mechanism 
when the code combination for 
this function is received. The 
function may also be initiated 
locall y  through mechanical 
linkage with the base or 
ke yboard base. The line-feed 
clutch operates mechanical 
linkages which advance the paper 
one or two spaces by r otating 
the platen. The function clutch 
controls the function bail and 
the stripper bail. The function 
reset bail permits transfer of 
intelligence from the code bars 
to the function mechanism and, 
upon receipt of a function code, 
operates t he function linkage or 
switch or contact correspondin g 
to the input signal code. The 
stripper bail resets selected 
function mechanism s. When the 
input signal calls for carriage 
re turn function, direct 
me chanical linkage between the 
stunt box and the spacing 
me chanism initiates this 
function. When the input signal 
calls for line-feed, the 
function mechanism trips the 
line-feed mechanism, engaging 
the line-feed clutch. The 
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following paragraphs describe 
the line-feed mechanism. Refer 
to Figures 3-73 and 3-74. 

(1) The line-feed 
mechanis m is located in the left 
end of the typ ing unit. The 
code bar m echa nism, set to 
correspond to an input signal 
code combination for spacing, 
permits two line-feed f unction 
bars, pawls and levers to 
operate. The function linkage 
at the far left of the stunt box 
(figure 3-73), operates the 

line-feed mechanism. The lower 
end of the line-feed function 
lever engages the line-feed 
slide arm and pushes it forward. 
The slide arm, in turn, m oves 
the line-feed clutch trip arm 
and the trip lever above their 
pivot point until the trip lever 
releases the three-stop line
feed clutch. The line-feed 
gearing is such that e ach one
third revolution of the clutch 
will advance the platen b y  one 
line. Therefore, the length of 
time that the line-feed clutch 
trip lever is held away from the 
clutch wil l de termine the number 
of line-feeds that occur. 

(2) The timing 
relationship between the 
stripper blade cy cle and the 
main shaft rotation is such that 
the function pawl is not 
stripped from a function bar 
until after more than one-third 
of a revolution of the clutch 
has occurred. Thus, the line
feed clutch trip lever wil l stop 
the clutch after two-third s  of a 
revolution, or double line-feed, 
has occurred. When single line
feed is des ired, it is necessary 
to strip the function pawl from 
the line-feed function bar 
before the line-feed clutch 
completes one-third of a 
revolution. This is 
accomplished by the use of an 
auxiliary function pawl stripper 
which is attached to the left 
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Figure 3-73. Line-Feed Mechanism, Left Rear View 
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end of the stripper ba il. 'l'he 
cam disk on the three-stop line
feed clutch provides the m otive 
force to operate the stripper 
bail once each one-third 
revolution of t.he line-feed 
clutch .. 

( 3) The stripper 
ba il on which the slotted line
feed function pawl stripper 
rides may be shifted t oward the 
right (double} or to the left 
(single) by action of the single 

or double line-feed lever 
(f igure 3-73). The upper end of 

the pivoted single or double 
line-feed lever protrudes from 
the upper left of the left side 
plate of the typing unit, where 
it rides in the two-position 
side frame detent exte nsion. 
When the lever is in position 1, 
the stripper bail engages line
feed function stripper to raise 
it into contact with the 
function pawl before the 
stripper blade would strike itft 
When the lever is moved to the 
re ar {position 2), the bail is 
disengaged from the blade, and 
the stripper blade strikes the 
function pawl in the normal 
cycling of the f unct.ion box 
stripper blade. 

(4) When single 
line-feed is being used, the 
line-feed function lever i s  
released t oo soon (by the line
feed function pawl stripper) to 
prevent spacing. Therefore, an 
additional l ine-feed function 
bar, pawl, and lever are 
installed in a slot of the stunt 
box for the purpose of 
suppressing spacing on single 
line-feed function. This 
mechanism, which always operates 
on the line-feed function code 
bar arrangement, is released 
only by the stunt box stripper 
blade and, therefore , ho1ds the 
sp acing suppre ssion bail 
operated (forward) until the 
spacing cycle is completed� 
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After the line-feed clutch is 
stopped by its trip lever, it is 
disengaged when the latchlever 
drops into the indent in the 
clutch cam, in the same manner 
as describ ed in connection with 
the code bet1 .. · clutch. 

(5} Each one-third 
revolution of the l ine-feed 
clutch causes its attached spur 
gear (figure 3-74) to rotate the 
line·--feed eccentric spur gear 
and its at.tached eccentrics one
half of a revolution. The 
eccentrics, which are offset in 
opposite directions, each carry 
a line-feed bar. These bars are 
guided by the line-feed bar 
bellcrank and alternately engage 
the line-feed spur gear on the 
platen, advancing the platen one 
line for each one-half turn of 
the eccentrics. A platen detent 
bail engages the line-feed spur 
gear to retain the platen at 
each setting. 

(6} When it is 
desired to position the pl aten 
manually, this may be 
accomplished by bearing down on 
and rotating the platen 
handwheel at the top of the 
right side plate . This causes 
the platen handwheel spur gear 
to engage the platen idler gear, 
which in turn is engaged with 
the platen spur gear on the 
platen shaft. At the same time, 
the line-feed bar release lever 
bears on the line-feed bar 
bellcrank and causes it to 
disengage the l ine··feed bars 
from the line� feed spur gear. 

(7} J...ocal (off-line) 
operation of the line-feed 
mechanism may be obtained from 
the keyboard base or base on 
which the typing unit is 
mounted. A projection beneath 
the line-feed clutch trip leve:r:· 
(figure 3-74)r when rotated to 

the rear (counterclockwise , 
viewed from the right) � operate· 
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the line-feed mechanism in the 
same way as when this lever is 
operated by the function box. 
Since the clutch is manually 
engaged, line-feed is contin uo us 
until released at the keyboard 
or base. 

o. LETTERS-FIG URES Shift 
Function. The following 
pa ragraphs describe the LETTERs
FIGURES shift function as 
il lustrated in Figure 3-55. 

(1) Upon reception 
of the LETTERS or FIGURES signal 
code, the LETTERS and FIGURES 
function bars, pawls, and levers 
initiate the LETTERS or FIGURES 
shift. The upper ends of the 
function levers engage the 
LETTERS and FIGURES function 
slides, as shown in Figure 3-55. 

(2) The front ends 
of these function slides have a 
cammed s urface which, when a 
sl ide is shifted to the rear by 
it s function lever, move the 
LETTERS-FIGURES code bar fork to 
the right (LET TERS positio� or 
to the left (FIGURES position) • 

The fork engages a pin on the 
bracket wh ich is fastened to the 
LETTERS-FIGURES shift code bar, 
an d positions the code bar to 
the right or left (figure 3-55). 
Movement of the LETTERS-FIGURES 
code bar results in the 
positioning of the type box, 
through related mechanisms, for 
printing of LETTERS or FIGURES. 

p. Stunt Box Contacts. 
The following paragraphs 
de scribe the operation of the 
st unt box contact and their 
functi on. Refer to Fi gures 3-75 
an d 3-76. 

(1) For external 
circuit control and switching 
functions, the function levers 
may be positioned to operate 
normally-open, normally-closed, 
single-pole double-throw 
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switches m ounted on the top of 
the stunt box. 

(2) In general, the 
function c ontacts are similar 
except for electrical 
connections, which are 
determined by external 
re quirements. The contact arm 
configurat ion is changed as 
required to either make or break 
the contact when the associated 
function lever is in selected or 
rear posit ion. All contacts are 
wired through the cable 
connec tor located on the right 
side plate. A typical c ontact 
(normally-open) is illustrated 

in Fig ure 3-75 in its unoperated 
position, and in Figure 3-7 6  in 
its operated position. 

q. Typing Unit (Sprocket 
Feed). The following paragraphs 
describe the differences in the 
friction feed and sprocket feed 
typing units. Refer to Figures 
3-43 and 3-64. 

(1) Except for the 
differences in the platen and 
associated mechanisms, the 
spro cket feed typing unit 
includes all the features of the 
friction feed typing unit as 
described in paragraph 3-12.2 a. 
A form -fol d paper supply is 
inserted using a sprocket feed 
for the page-printed message 
instead of the friction type 
mechanism. 

(2) The platen is 
equipped at each end with an 
eleven-pin sprocket. The pins 
are spaced to accommodate holes 
along the edges of the form -fold 
paper used for page-printed 
messages. The s procket shown 
with the p ins can be seen in 
Fig ure 3-64. The pins are 
camm ed so that t he two bottom 
and two top pins on each s ide at 
the front of the platen are 
extended, while all other pins 
are retracted. Extended pins 
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Figure 3-75. Typical Stunt Box Contact (Unoperated) , Right Side 
View 

ELECTRICAL 
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Figure 3-76. Typical Stunt Box contact (Opera ted), Right Side 
View 
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en gage the holes in the form
fold paper and pull the paper 
in to page printing position over 
the front of the platen by two 
paper fingers. At the rear of 
the platen, the form-fold paper 
is fed throu gh an aperture a t  
the back of the enclosure 
housing the typing unit, then 
across a flat paper guide, and 
under the bottom of the platen. 

(3) Paper feeding 
and line-feeding are described 
in paragraph 3�12.5n. Paper 
fingers are released to a spring 
loaded upr ight position by 
pushing a lever marked PUSH on 
the top rear of the right side 
plate. The fingers are 
repositioned by depressing them 
manually until t he end of the 
paper guide shaft latches an 
indent on the release lever. 

3-13. VARIABLE FEATURES. The 
fo llowing paragraphs describe 
the variable features that may 
be incorporated in the typing 
unit. 

3-13.1 HORIZONTAL TABULATION. 
The following paragraphs 
describe the operation of the 
ho rizontal tabulation feature. 

a. General. The spacing 
drum for typing units equipped 
for horizontal tabulation has a 
sl otted tab stop ring mounted 
over the face of the spacing 
drum, in place of the carriage 
return ring on other units. The 
ring, Figure 3-77, when coded 
for the desired tabulation, wi ll 
allow the carriage to be moved 
rapidly at a speed three times 
that of normal spacing, to 
predetermined horizontal 
positions on the printed page. 

b. Operation. Reception 
of the input signal'code 
combination representing 
horizontal tabulation oper ates 
the associated stunt box 
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mechanisms to move the function 
lever forward. The function 
lever moves the horizontal 
tabulator slide forward. Refer 
to Figure 3-78. As the slide 
arm moves forward, it engages 
the operating· lever cam plate, 
causing the operating lever to 
pivot about its mo unting stud, 
located at the center of the 
lever. As the upper end of the 
operating lever moves forward, 
the extension link attached to 
the lower end of the lever moves 
to the rear. Near the end of 
its travel the extension link 
clears the blocking lever, 
allowing it to move down into 
position to block the link from 
moving forward. 

(1) Tripping of the 
spacing clutch is initiated in 
the same way as for normal 
printing. As the trip lever 
moves down, it hooks over the 
intermediate trip bail a nd pulls 
it down (figure 3-78). The 
intermediate bail in turn pulls 
down the stop lever arm and 
trips the clutch stop lever, 
which is clamped to the lower 
end of the stop arm. The 
spacing clutch then starts to 
ro ta te. The stop lever arm in 
its unoperated position rests 
against the intermediate bail. 

(2) Fastened to and 
moving as part of the operating 
lever is the latch bail 
adjusting plate ( figure 3- 78). 
Mounted to the stud on the upper 
end of the adjusting plate is 
the stop lever arm latch bail. 
The latch bail in its rest 
position is held forward by 
spring tension against a 
projection on the adjusting 
plate. Therefore, when the 
upper end of the operating lever 
moves forward, the latch bail 
moves with it until the upper 
end of the lat ch bail strikes 
the spacin g stop lever arm, 
which would not have been pulled 
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down yet. The operating lever 
continues moving until it 
reaches its forward position, 
but the latch bail resting 
against the stop lever arm is 
pr evented fr om going any farther 
an d pivots around its mounting 
stud. Lat er, when the stop 
lever arm is pulled down by the 
spacing trip lever, the forward 
en d of the stop lever arm comes 
below �he latching surface of 
the latch bail. The latch bail 
then moves forward over the stop 
lever arm, latching it down as 
lo ng as the operating lever is 
he ld in its operated position. 

(3) As the spacing 
clutch starts to rotate, the cam 
plate stripper bail engages the 
cam lobe on the spacing clutch 
restoring cam. This pivots the 
stripper bail about its shaft, 
causing the operating lever cam 
plate to be pivoted downward, 
ou t of engagemen t with the slide 
arm. The operating lever then 
drops back slightly until the 
lever extension link butts up 
against the blocking lever, 
wh ich is in the down position. 
Thus, the operating lever is 
held operated, the spacing stop 
lever arm is latched down by the 
latch bail, and the spacing 
clutch will rotate until the 
blocking lever is tripped, 
un blocking the operating lever 
extension link. 

(4} As the spacing 
cllttch rotates, the sp�cing drum 
wi ll rotate until a tab stop 
attached to the drum r€aches the 
tabulator pawl mounted on the 
bl ocking lever (figure 3-77}. 
As the tab stop m oves across the 
pawl, the pawl is moved down, 
causing the blocking lever to 
rotate about its mounting stud 
an d releasing the operating 
lever extension link. The 
operating lever returns to its 
unoperated position. The latch 
bail releases the stop lever 
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arm, and the c lutch stop lever 
blocks further rotation of the 
spacing clutch. The tabulator 
function slide arm returns to 
its unoperated (rear) position 
when the function pawl is 
stripped from the function bar 
during the normal operation of 
the function stripper blade. 

(5} When the 
printing carriage nears the 
right margin position, the 
spacing cutout lever (figure 
3-77} on the spacing drum 
engages the lower surface of the 
bail extension pawl. The 
extension pawl and bail rotate 
together, due to the pawl 
spring, until the bail is fully 
operated. When the transfer 
bail is in its operated 
position, the space suppression 
slide is operated, and further 
normal spacing is prevented. If 
the clutch were to continue to 
rotate, the spacing drum will 
continue to rotate after the 
transfer bail reaches its 
operated position. At this 
time, the bail r eaches a fixed 
stop, but the extension pawl 
pivots about the lower pivot 
point permitti ng the cutout 
lever on the drum to go by the 
pawl. The transfer bail a nd the 
extension pawl will then return 
to their u noperated position. 
When the carriage returns, the 
space cutout lever engages the 
upper surface of the extension 
pawl, causing the pawl to pivot 
about the mounti ng shaft until 
the cutout lever is able to go 
by the pawl. The extension pawl 
is then returned to its 
unoperated position. 

(6) A set of 
contacts, the forward contacts 
interrupting operation of an 
associated transmitter 
distributor set during the 
tabulation operation, the rear 
operating a motor hold mechanism 
external to the typing unit, are 
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operated s imultaneously when the 
operating lever is in operating 
position. 

3-13.2 VERTICAL TABULATION AND 

FORM-OUT. The following 
paragraphs describe the vertical 
tabulation and form-out 
mechanisms function and 
operation. Refer to Figure 
3-79. 

a. Gears and Index 
Disks. A number of form starter 
gears and index disks, as 
illustrated in Figure 3-79, is 
one of the variab le features. 
They are available to adapt to 
sprocket feed typing units for 
form-out accommodation of forms 
2 to 15 inches in length with 
vertical tabulation in 1-inch 
increments, or 2 to 10 inches in 

length with vertical tabulation 
in 1 /2-inch increments. The 
form s tarter gear and the index 
disk are sel ected for the 
desired form length. The form
out mechanism automatically 
advances a form to the first 
pr inting line on the succeeding 
form fro m any point on the 
previous form. The vertical 
tabulation mechanism advances a 
form to any predeter mined 
position within the form. 

(1 ) When the input 
code combination representing 
th� form-out is received, the 
associated stunt box mechanism 
linkage moves the form-out slide 
forward. As a result, the 
tabulator slide moves forward, 
moving the line-feed slide 
fo rward. This movement 
unlatches the line-feed clutch . 
With the line-feed clutch 
engaged, movement of the form
out slide is prevented by the 
form-out blocking lever and the 
line-feed mechanism operates 
continuously . 

(2) The sequence of 
operation of vertical tabulation 
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is similar to that of the form
out mechanism. When the input 
signal code combination 
representing vertical tabulation 
is received, the associated 
stunt box mechanism operates a 
vertical t abulator slide. The 
slide moving forward, engages 
the line-feed slide, which in 
turn engages the line-feed 
clutch. The vertical tabulator 
blocking lever retains the 
vertical t abulator slide in the 
operated position, and the line
feed clutch is permitted to 
rotate continuously. 

(3) The vertical 
tabulator slide remains in The 
operating position until the 
stop plate on the rotating disk 
engages the bail, which in turn 
raises the blocking lever and 
allm111s the vertical tabulation 
slide and the line-feed sl ide to 
return to their unoper ated 
positions. The line-feed clutch 
is disengaged, and the function 
mechanis m is stripped to its 
unoperated position. 

(4) A set of 
transmitter control contacts 
operate on both vertical 
tabulation and form-out cycling. 
The contacts contain an 
insulated s winger that rides on 
an extension of the blocking 
lever. When either blocking 
lever is in the operated 
position, the contacts are 
opened and, through external 
wiring , stop transmission from 
the associated transmitter 
distributor. 

b. Automatic carriage 
Return/ Line-Feed. The automatic 
carriage return/ line-feed, 
another variable feature, 
operates t hrough the stunt box 
mechanism each time the type box 
carriage advances to within one 
character of the r ight margin. 
Should an operator f ail to 
originate these functions, this 
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feature provides the m 
automatically. 

(1) Advancing the 
type box carriage to within one 
character of the right margin, 
the automatic carriage return 
bellcrank is tripped by an arm 
at tached to the spacing drum, as 
il lustrated in Figures 3-71 and 
3-74. The bellcrank turns 
clockwise and positions the 
automatic carriage return/line
feed code bar, marked 0, to the 
right. Tw o identical function 
bars, each with a single code 
projection are provided in the 
stunt box, adjacent to the 
carriage return and line-feed 
function bars. The code bar 
normally blocks the function 
bars. 

(2} When the 
automatic carriage return/line
feed code is positioned to the 
right, the function bars and 
re lated pawl s and levers 
operat e. The carriage return 
and line-feed slide ar ms are 
operated, and cause these 
functions to occur 
simultaneously. 

c. Local Backs�£e. 
Each time the local backspace 
keylever on the associated 
keyboard unit is operated, a 
backspace occurs at the local 
typing unit. 

(1) The keylever, 
through an o perating bail and 
trip link engages the spacing 
clutch. As the spacing 
eccentric assembly rotates, the 
sp acing feed pawl that is moving 
upward is prevented from 
en gaging the teeth on the 
spacing drum by the action of 
the eccentric and the pivoting 
of the feed pawl on the 
back space caroming bail. 

(2} This action 
results in the spacing drum 
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rotating backwards under spring 
tension, following the feed pawl 
that is moving downward. After 
a single backspace occurs, "the 
spacin g clutch is disengaged by 
action of the trip link 
stripper, which rides on the 
clutch cam disk. 

d. Unshift-on-Space. 
Each time the space function 
signal code is received, the 
unshift-on-space feature 
automatically shifts the type 
box to LETTERS position. 

(1} A function bar 
and its function lever, adjacent 
to the LETTERS-FIGURES function 
mechanis m, operates upon receipt 
of the space s ignal code. 

(2} The function 
lever engages an extension of 
the LETTERS function slide. 
When a spacing function occurs, 
LETTERS shift will also occur. 
This feature may be disabled by 
the adjust ment of a screw which 
raises the end of the function 
pawl from the function bar .' 

e. Signal Bell. The 
circuit of the signal bell 
magnet is controlled by a set of 
normally-open electrical 
contacts operated by the stunt 
box. 

(1) The function bar 
for the signal bell function h as 
six code lugs. Five of these 
are used for signal code 
combination, such as s or J, and 
one for LETTERS-FIGURES shift 
code bar. 

(2) To select the 
signal bell function, the 
LETTER S-FIGURES code bar must be 
in, or shifted to the FIGURES 
position. When in this 
position, each time the signal 
code combination for the bell 
function is received, the 
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function lever will pulse the 
signal bell contact. 

(3) If the LETTERS
FIGURES code bar is in the 
LETTERS position at this time, 
the sianal bell function bar 
wi 11 be blocked. 

3- 13.3 KEYBOARD UNIT. The 
keyboard unit, Fig ure 3-80, is a 
device f or converting the 
mechanical action resulting from 
the manual depre ssion of a key 
into electrical pulses that are 
transmitted over a sig nal line . 
In a ddition, the keyboard unit 
provides mounting facilities for 
the typing a nd motor units of 
the ASR Teletype writer Set, as 
well as for a variety of 
accessories. 

a. General. T he 
keyboard unit is installed on a 
base plate a ssembly. The front 
of the keyboard protrudes beyond 
the enclosure and is f itted with 
a rubber pad that seals the 
ed ges of the aperture from dust 
and for a silencin g  effect. 
Motive force for activating the 
ke yboard is derived from the 
motor unit by way of the typing 
un it. The electrical wiring to 
and from the keyboard is 
terminated in a connector 
ce ntrally located in the 
ke yboard base. Fuses for the 
power circuits are located in 
the electrical service unit. 
The keyboard is operable on line 
at the following speeds; 60, 75 , 
100, and 107 words-per-minute 
(wpm); or 368, 460, and 600 

op erations-per-minute (opm). 
Operating speeds are varied by 
interchanging sets of gears that 
are supplied as optional 
components. The signal 
gene rator contact box may be 
ad apted to provide e ither polar 
or neutral signals. The major 
sections of the keyboard are the 
base assembly, keyboard 
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mechanism, and the signal 
generator mechanism. 

(1) Base Assembly. 
The base assembly, Figure 3-81, 
provide mounting facilities for 
the keyboard and signal 
generator mechanisms, the 
intermediate gear assembly, 
cabl e and switch assembly, 
margin indicator switch, power 
terminal block, and optional 
accessories, such as the time 
delay and paper feed-out 
mechanisms. The intermediate 
gear assembly consists of two 
helical ge ars, a shaft, and a 
mounting bracket. The assembly 
transfers motive power from the 
motor to the associated typing 
unit. Changes in operating 
speed are made by changing the 
motor pinion and the 
intermediate gear assembly 
driving gear. 

(2) Keyboard 
Mechanism. The keyboard 
mechanism contains the keytops, 
keylevers, code bars and levers, 
and other code selecting parts 
that transform the intelligence 
contained in the manual 
selection of a keytop into a 
teletypewriter code combination, 
represented by code bar 
positions. The code combination 
for the selected character is 
transferred from the code bars 
through transfer levers to the 
signal generator mechanism. The 
keytops are positioned in the 
conventional three-bank 
arrangement, with numerals, 
punctuation marks, and special 
symbols available in upper case 
positions. The spacebar is 
located centrally below these 
keys. Keytops for local 
carria ge retu rn and local line 
feed are provided above the 
standard keytops for facility of 
operation. This row has 
provisions for nine additional 
keys for optional and special 
operations. A wedge lock 
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assembly prevents the 
simultaneous depression of more 
than one keytop. 

(3) Signal 
Generator Mechanism. The signal 
generator mechanism, Figure 
3-82, generated the start-stop 
teletypewriter signal. It 
consists of, basically, an 
enclosed contact box containing 
a set of fulcrum-type 
transmitting contacts, a 
trans fer bail that c ontrol s the 
opening and closing of the 
contacts, selector levers that 
en gage the t ransfer bail in a 
sequence determined by the 
position of the code bars, and a 
multi-lobe cam which determines 
the puls e dura tion of the signal 
code element s. A shaft, which 
mounts a gear and clutch, 
receives motive power to drive 
the mechanism from a gear on the 
as sociated typing unit. The 
contact bo x will generate either 
neutral or polar signals, and 
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may be equipped with an RFI or 
arc suppression network. 

b. Keyboard Unit 
Variable Features. The k eyboard 
unit has provisions for 
accommodating a variety of 
accessories, including the 
following: 

( 1) Motor s tart for 
page feed-out. 

(2) Time delay motor 
stop. 

(3) Local reverse 
line-feed. 

(4) Local backspace. 

(5) Signal line 
break. 

(6) Keyboard lock 
and unlock. 

SPACING CONTACT FEEDWHEEL RATCHET 

ARC 
SUPPRESSOR 

TRANSFER LEVER 

MARKING CONTACT 

SIGNAL GENERA TOR 
LINK 

'SENSING PIN 

. "'MAIN BAIL SPACER 
POST 

Figure 3-82. Trans fer Lever and Signal Generator Mechanism 
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characters. 
(7) Repetition of 

(8) Repeat-on-space. 

(9) RFI and arc 
s uppression. 

( 10) Answer-back 
(automatic station 

identification) • 

(11) Synchronous 
pulsed transmission. 

3-14. ELECTRICAL SERVICE 
ASSEMBLY COMPONENTS. The 
following paragraphs include 
detailed functional de scriptions 
of the circuit cards used in the 
ESA units found in low-level ASR 
teletypewriter sets. Refer to 
the paragraphs following the 
functional block diagram 
description for the operation of 
th e ESA used in the set. The 
power supply circ uit card 
em ployed in the ESA and used 
with the ASR 28 type equipment 
is 0.5 ampere. The 0.5-ampere 
card, when installed in a 
shielded ESA contains the proper 
transformer and filter assembly 
an d is int ended as a RFI 
suppression power source in 
systems requiring low-level RFI. 

a. ESA Using 0.5-Amp� 
Power Supply card. Refer to 
Figure 5-50 for the power supply 
card schematic diagram. P ower 
supply transformer T1, diodes 
CR1, CR3, and power supply 
rectifier filter capacitor C8 
form a full-wave rectifier to 
o btain a minimum of 58 volts 
unregulat ed de. Tra nsistors Q1 
and Q2 form a two-stage series 
voltage regulating element. 
Both transistors are always 
conducting, with the base
em itter drop of each transistor 
at approximately 0. 7 volt. The 
voltage drop across F2 is 
negligible. (Resistor R2 is 
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used in conjunction with 
capacitor C5 f or RFI noise 
suppression.) In effect, the 
emitter of Q1 is clamped to the 
same potential as the reference 
diode combination CR7 through 
CR12, ie, the de output of Q1 is 
nominally 47 volts. The 
difference between the Q1 de 
output and the unregulated de 
appears across the collector
emitter junction of Q1. Figure 
3-63 shows both front and rear 
views of this circuit card. 
Transistor Q2 is a gain stage 
for Q1. Resistor R1 limits the 
current that divides between the 
CR7 through CR12 reference 
diodes and the base of Q2. The 
base current of Q1 or the 
col lector current of Q2 is equal 
to the bas e  current of Q2 
multiplied by the de current 
gain (HFE) of Q2. Resistor R7 
acts as a bleeder and assures 
that Q1 and Q2 will conduct even 
when no load is connected across 
the output terminals .  Without 
R7 and no load connected, the 
output would rise to the same 
value as the unregulated de. 
However, a minimum load of 0.150 
ampere must also be applied to 
maintain the +53-volt regulation 
limit. The +7-volt output is 
obtained by dropping the 
unregulated de voltage across 
resistor R4 to supply the Zener 
reference diode CR 6 which is 
connected across the output. 
Resistor R5 and Zener diode CR5 
provide a -7-vol t output in the 
same manne r previously 
described. However, a full-wave 
rectifier consis ting of 
rectifier diodes CR2 and CR4 and 
capacitor C4 is required to 
obtain t he negative unregulated 
potential with respect to the 
circuit common. Capacitors C1 
through C3 suppress RFI noise 
transients which occur due to 
rectifier s witching. capacitors 
C6 and C7 and inductors L3 and 
L4 suppres s Zener diode noise. 
The transf ormer shields and a 
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lo�-pass filter consisting of 
L1, L2, and C9 through C12 
pr ovide noise isolation between 
power line and power supply. 
The ESAs are normally �ired so 
that one 2 50-ohm (25-watt) 
resistor is connected across the 
co llecter-emitter of Q1 When 
each associated SMD or CMD is 
inserted in its connector to 
re duce power dissipation in Q1. 
(This is equivalent to 

par alleling Q1 and 250 ohms f or 
ea ch, approximately 0.150-ampere 
of load current.) Fuse F102 
limits the output current to a 
total of 0 .5 ampere. 

b. Selector Magnet 
Driver (SMD). The following 
electrical theory requires 
re ference to Figure 3-83 and the 
schematic diagram in Figure 
5-51. The TP323 810 selector 
magnet driver {SMD) is basically 
a dir ect-coupled amplifier 
pr oviding a current gain of 
approximately 80 dB. The first 
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two stages (Q1 , Q 6, or Q5, Q7 ) 
provide the nece ssary gain to 
drive a Schmitt trigger (Q8 and 
Q9) • Transistors Q2 through Q4 
comprise a power regulator stage 
which provides the power supply 
with a constant load. In the 
marking state with a positive 
voltage with r espect to common 
applied to each input ( or a 
positive voltage on one input, 
the other open ), Q1 and QS 
conduct, which in turn saturate 
Q6 and Q7. In this marking 
state, the voltage drop from the 
emitter of Q6 to the colle ctor 
of Q7 is less than the voltag e 
drop from the CR 15 anode to the 
Q8 emitter. Under this 
condition, the base-emitter 
junction of Q8 is reverse
biased, thus turning Q8 off. 
With Q8 off, the Q9 base will 
conduct through R26 and thus 
energize the external selector 
magnet in the collector cir cuit. 
Transistor Q9 base current is 
sufficient to saturate the 

Figure 3-8 3 .  Selector Magnet Driver (SMD) TP32 3 810 
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collector. In this condition, 
s elector magnet current is 
determined primarily by the 
value of the limiting resistor 
R23 and the power regulator 
output voltage. In the spacing 
st ate, with a negative voltage 
on input 1, input 2, or both 
inputs, the respective input 
transistor or transistors (Q1, 
Q5) are off. In this condition 
Q6-Q7 collector current is cut
off and the base of Q8 conducts. 
Transistor Q8 bas e current is 
sufficient to saturate the 
collector. The Q8 emitte r
collector saturation voltage is 
less than the forward drop 
across CR13 thus reverse biasing 
the base e mitter junction of Q9. 
With this junction reverse 
bi as ed, Q9 collector current is 
cutoff and the selector magnet 
is deenergized. Because of the 
difference in magnitude of Q8 
an d Q9 load currents ,  the drop 
across R21 will be greater in 
the marking state than in 
spacing. This means that the 
in put voltage to the third s tate 
(Q6 VCE + Q7 VCE} necessary to 

change the state of Q8 will be 
di fferent depend ing on the 
previous state. Specifically, a 
larger combined Q6 and Q7 
collector-emitter voltage is 
required to turn on Q8 than to 
turn off Q 8. This hysteresis, 
peculiar to Schmitt triggers, 
en ables positive d river input 
signals to energize the selector 
co il and negative going input 
s ignals to deenergize the coil. 
Resistors R4 , R16, and 
potentiometers R 3  and R15 serve 
to bias Q1 and Q5 and set the 
center of the switching 
interval. Emitter resistors R7 
and R18 assist in gain 
stabilization. R e·sistors R6, 
R8 , R19, and R20 form voltage 
dividers to bias CR2 through CR4 
and CR10 through CR12. Thes e 
diodes exhibit temperature 
characteristics such that 
together with R 7  and R18, 
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effective temperature 
compensation is obtain ed to 
stabilize the switching level of 
the SMD. Diod e CR5 establis hes 
a voltage reference for the 
first stages to ensure switching 
level stability. When low
resistance transmitters (about 
100 ohms) are used to key the 
driver, R1 and R 13 have no 
significant effect of the 
operation of the circuit. 
However, when the line 
resistance is high (open line), 
R1 and R13 apply sufficient bias 
to drive Q1 and Q5 into 
conduction. This operation will 
maintain the terminal equipment 
in the idle state when input 
lines are open, or will allow 
single -lin e operation by 
simulating a marking s igna l on 
the other input. In the power 
regulator, CR8 and the bas e
emitter junction of Q4 establis h 
a voltage reference for R11 

which determines the current 
drain of the unit. Diode CR6, 
CR7 and the base-emitter 
junction of Q3 serve to cl amp 

the Q4 collector at a low 
voltage so as to minimize power 
dissipation in Q 4. As the power 
requirement of the circuitry 
following the regulator 
decreases, the output voltage of 
the regulator will begin to 
rise. This rise corresponds to 
a decrease in Q4 collector-base 
voltage. The effect is to 
increas e the forward bias on the 
base-emitter junction of Q3 and 
cause increased collector 
conduction. This collector 
current increases the conduction 
of Q2 whereby Q2 and R10 absorb 
the excess power. Q2 functions 
as a variable resistance so as 
to maintain a constant 
resistance across the output of 
the regulator regardless of the 
state of the driver circuitry. 
As a consequence of this, the 
power supply sees a constant 
load, regardless of driver 
state. Capacitors C 4  and C5 
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provide negative feedback to 
redu ce transient generation in 
the driver. Capacitors C3 and 
C7 and C8 are radio-frequency 
bypass capacitors to eliminate 
any parasitic oscillations that 
may occur as a result. of 
switching. 

c. Low-Level Kever 
(LLK}. The principles of 

operation of the TP303142 keyer 
circuit card are descr ibed in 
the following paragraphs. Refer 
to Figure 3-84 for a front v iew 
of the TP303142 c ircuit card and 
Figure 5-47 for a schematic 
di agram. The TP303142 low-level 
ke yer is a neutral-to-polar 
converter which, by means of 
pa ssive and active filtering, 
sh apes the output waveform. In 
the marking state the signal 
generator contact is open and Q1 
conducts to a level established 
by resistors R1, R2, and R11. 
Transistor Q1 conducts 
sufficient current to saturate 
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the collector of Q2 which rises 
to slightly less than the 
positive su pply v oltage . With 
Q2 conducting, Q4 and Q6 also 
conduct. Transistor Q4 base 
current {equal to the total 
output load current divided by 
the product of Q4 and Q6 gains) 
is small a nd consequently the 
voltage drops across R6, R 10, 
and R7 are insignificant. 
Transitor Q6 base current (equal 
to total output load current 
divided by the gain of Q6) is 
also small resulting i n  an 
insignificant v oltage drop 
across R8. Thus, the output 
voltage is the power supply 
voltage minus the sum of Q2 

voltage with collector-emitter 
saturated, Q4 base-emitter 
voltage and Q6 base-emitter 
voltage. The drop a cr oss R9 f or 
normal output loads is 
i nsignificant. In the spacing 
state the s ign al generator 
contact is closed. In this 
state R1 is shunted by the 

Figure 3-84. Low-Level Keyer TP303 142 
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series combination of R13 
through R15 thus reducing Q1 
ba se voltage below the emitter 
voltage established by the 
voltage divi der R3, R11. With 
th e emitter being at a higher 
potential than the base, Q1 is 
tu rned off. With Q1 off, Q2 is 
off and its collector voltage 
approaches the negative supply 
voltage. In this state Q3 and 
Q5 conduct. For the s ame 
re asons as in the marking state, 
the output voltage is primarily 
a fu nction of Q3 base-emitter 
vo ltage and Q5 base-emitter 
voltage. Diode CR1 is added to 
compensate the unsymmetrical 
properties associa ted with the 
second stage. During 
tr ansiti ons, the nonsymmetric 
low-pass contact filter 
prefilters the i nput to the 
keyer. In a dditi on, common mode 
ef fects due to the unbalanced 
st rap capacitance of the contact 
assembly, are reduced . 
Capacitors C1 and C6 limit the 
high-frequency response of 
states 1 and 2, thus providing 
additional shaping. Stage 3 (Q 4 
and Q3) is a low-pass active 
filter. By means of C2 charging 
and discharaging through the 
fe edbac k network, consisti ng of 
R6 , R10, R7, and C2, the rise 
and fall times are lengthened to 
produce an acceptable spectrum 
(f rom RFI standpoint). 

Capacitors C 3, c4, and C5 
provide additional shaping by 
bypassing undesirable frequency 
components generated in Q3, Q4, 
Q5 , and Q6. C7 is a radio 
frequency bypass capacitor to 
decouple the power supply. 

d. Power supply (0.5-
A mpere) Card. Transf ormer T1 , 

capacitor C8 , filter c omponents 
L1, L2, C9, and C10 through C12 
are all located in the ESA, not 
on the circuit card assembly. 
Refer to Figure 3-85 and 
sc hematic di agram in Figure 
5-50. Transformer T1, diodes 
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CR1, CR3, and capacitor C8 form 
a full -wave rectifier to obtain 
a minimum 58 volts unregulated 
de. Transistors Q1 and Q2 form 
a two-stage series voltage 
regulating element. Both 
transistors are always 
conducting with the base-emitter 
drop of each transistor at 
approximat ely 0. 7 volt. The 
drop across R2 (used in 
conjunctio n with C5 for noise 
suppression) i s  negligible. In 
effect, the emitter of Q1 (de 
output) is clamped to the same 
potential as the reference diode 
combination CR7-CP12 (nominally 
47 volts). The difference 
between the de output and 
unregulated de appears across 
the collector-emitter junction 
of Q1. Resistor R1 limits the 
current th at divides between the 
CR7-CR12 reference diodes and 
the base of Q2, which is a gain 
stage for Q1. The base current 
of Q1 (Q2 collector current) is 
the base current of Q2 
multiplied by the de current 
gain (HFE) of Q2. Resistor R7 
across the output acts as a 
bleeder and also assures that Q1 
and Q2 will conduct even when no 
load is connected across the 
output terminals. Without R6, 
the output would rise to the 
same value as the unregulated de 
with no load connected. The 
+7-volt output is obtained by 
dropping the unregulated de 
voltage through resistor R4 to 
supply the Zener reference diode 
CR6, which appears across the 
output. R5 and CF5 provide 
-7 volts in a similar manner; 
however, a full-wave rectifier 
consisting of rectifier diodes 
CR2, CR4, and capacitor C4 is 
required to obtain the negative 
unregulated potential with 
respect to circuit common. 
Capacitors C1, C2, and C3 are 
used to su ppress noise 
transients which occur due to 
rectifier switching. Capacitors 
C6 and C7 and inductors L3, L 4  

,cfr) 

I 

) 

,,�J 



(' 

I 

( 

t� 

TP32UU 
cmCUIT 

CARD 
ASSEMBLY 

Back View 

I 
TP321288 HEAT SINK 

NAVELEX 0967-LP-625-5010 

TP321137 OR TP318835 
TRANSISTOR 

Front View 

Figure 3-85. Power Supply (0.5-Ampe re) TP321290 
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suppress Zener diode noise. A 
low-pass f ilter consisting of 
L1, L2 , C 9, C1 0, C11, C12 , and 
transformer shi elding are used 
to obtain no ise isolation 
b etween power line and power 
supply. 

e. El ectrical Theo;y 
(TP321 991 CMD). All circuit 

referenc es in the fo llowing 
paragraphs are made with respect 
to Figure 3-86, the circuit 
bo ard assembly drawing, and 
schematic diagram in Figure 
5-49. The driver is basically a 
direct-coupled a mplifier 
providing a current gain of 
approximat ely 80 dB. The first 
two stages (Q1 and Q2) provide 
the n ecessary gain to drive a 
Schmitt trigger (Q3 and Q4). Q5 
and CR2 comprise a power 
regulator stage whic h provides 
the power supply with a constant 
load. In the marking state, 
with a p ositive voltage with 
resp ect to c ommon applied to the 

input side of the Q1 base 
resistor R5, Q 1  conducts, which 
in turn saturates Q2 • .  In this 
condition, the sum of the 
voltage drops around the loop 
R14, Q2 collector-e�itter and Q3 
base-emitt er is in a condition 
to .reverse bias the base-emitter 
junction of Q3 and thus cut off 
Q3 c.ollector current. The Q 4  
base current increases the 
voltage drop across P.15 in order 
to satisfy loop conditions 
establ ished by the power 
regulator voltage, R14, CR8, and 
Q4 base-em itter voltage. The Q 4  
base current is suffic ient to 
saturate the collector. In this 
condition, load current is 
det ermined primarily by the load 
resistance, R17, and the power 
regulator output voltage. In 
the spacing state, with a 
negative i nput voltage, Q1 is 
cuto ff with reverse base-emitter 
bias established by the reverse 
transi ent protection diode CR3. 
With Q 1  off, Q 2  do es not 

Figure 3-86. Clutch Magnet Driver (CMD) TP321991 for Low-Level 
Operation 
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conduct. Consequently, to 
sa tisfy loop condi tions 
established by R1 3, Q3 base
emitter, R1U, and the regulator 
vo lt age, Q3 conducts to raise 
the voltage across R13. Base 
current is suffic ient to 
saturate t he Q3 collector. The 
Q3 col lector-emitter voltage is 
less than CR8 vol tage, which i n 
turn reverse biases the base
emitter junction of Q4. With 
the latter junction reverse
biased, the Q4 cOllector is cut
off. The collector circuit at 
Q2 has been interrupted and 
brought out t o the connector 
contacts at the bottom of the 
card. This circ uit must be 
complete d externally or Q3 
cannot be turned off and the 
magnet coils are held de
energized. The circuit thus 
affords a degree of local 
magnetic c ontrol. Bec ause of 
the differenc e in magnitude of 
Q3 and Q4 load currents, t he 
drop across R1 4 will be greater 
in the marking state than in 
spac ing state . This means that 
input voltage to the third state 
(Q2 VCE) nec essary to change the 

stat.e of Q3 will b e  different 
depending on the previous state. 
Sp ecif ically, a la rger Q2 
collector-emitter voltage i s  
required to turn on Q 3  than to 
turn off Q3. This hysteresis ,  
pe culiar to Schmitt triggers, 
enable s  positive d river input 
signals to energize and load 
coil and negative-going input 
signals to de-energize the loa d 
co il. Resistor R6 a nd 
potentiome te r R7 serve to bias 
Q1 and set the center of the 
sw itching interval. Emitter 
re sistor R8 assists in gain 
st abilization. R11 and R9 form 
a voltage divider to bias CR4 
through CR6. These diodes 
exhibit temperature 
ch arac teristic s such that 
together with R8, effective 
temperature compensation is 
ob tained t o stabilize the 
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switching level of the driver. 
CR7 establ ishe s  a voltage 
reference for the first stage to 
ensure switching level 
stability. When a low
resistance transmitter (about 
100 ohms) is used to key the 
driver, R4 has little 
significance on the Operation of 
the circuit. However, when the 
input resistance is extremely 
high, R4 a pplies sufficient bias 
to Q1 to cut it off. This 
operation will maintain the 
terminal equipment in the idle 
stat e when the input line is 
open-circuited. In the power 
regulator, CR1 and the base
emitter junction of Q5 establish 
a v oltage reference for R1 and 
R2 which determines the current 
drain of the unit. As the 
driver demands less power from 
the regulator, such as being in 
the deenergized state, the 
excess current (excess over 
energized current) is shunted 
through Zener diode CR2. This 
operat ion mainta ins a relatively 
constant load for the external 
power su pply. R2 is adjusted to 
set minimum CR 2 current for 
vol tage regulation. Coil L1 an d 
capacitor C1 serve to reduce 
noise generated by Zene r diode 
CR2. Capacitors C3 and C6 
provide negative feedback to 
reduce tra nsient generation in 
the dr iver. C5 and C7 are 
radio-frequency bypass 
capacitors to eliminate any 
parasit i c oscillations that may 
occur during high-speed 
switching. Diode CR9, C4 and 
R16 form a transient-limiting 
network to protect Q4 from 
excessive reverse transient 
voltages present when switchi ng 
induct ive loads . 

f. ASR Electronic 
Message Number ing Module 
(Low-Level). The following 

paragraphs describe the 
electr onic message numbering 
module low-level operation. 
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(1) Message Counter. 
The message counter circuit card 
contains the logic necessary for 
counting up to 9999 messages. A 

positive pulse at the units 
advance input will advance t he 
first of four identical decade 
counters. The counters are 
arranged in an ascending order: 
units, tens, hundreds, and 
thousands. Inputs are provided 
to reset all of the counts to 
the zero c ount and to preset any 
desired number. outputs of the 
decade counters are converted 
from decimal to Baudot code. 
The Baudot informa tion is routed 
to an external serializer for 
s ignal line transmission. The 
counter outputs are also used to 
drive a visual display circuit. 
At the start of message 
counting, the message number 
reset circui t  is grounded by the 
zero (set) switch. The switch 
is mounted on the front pane l  of 
the.numbering module. To 
accomplish reset it is necessary 

UNITS 

ADVANCE 

1 2 3 4 5 

to hold the preset switch in the 
preset position to pro vide a 
ground connection to the zero 
switch. Switch action causes a 
change from +5 volts to ground. 
The plug five volts is derived 
by resistor R2. Using this 
procedure resets all of the 
normal outputs of the counter 
flip-flops to a +5 volts. 
Counter flip-f lops include the 
following: MLJ3-MLJ4; MLG3-MLG4; 
MLF3 -MLF4; MLD3-MLD4. All 
counters are identical in 
operation with the exception of 
the carry features (advance 
after a counter of ten). Refer 
to Figure 3-87 for a typical 
count. outputs are inverted 
binary code for the number being 
counted. The change from the 
nine count to the zero count 
advances the tens counter MLG-6 
to zero. This same method is 
used to carry hundreds and 
thousands. The normal outputs 
of the counter flip-flops are 
used to drive the MC417 four 

6 7 8 9 0 1 

MLJ4-1 

2
0 

MLJ4-s �-J 1 1 1 1 1 1 1 r -

2
1 

MLJ3-8 

2
2 

MLJ4-8 

KINPUT 

MLJ3-2 

2
3 

MLJ3-6 
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digit read-out card. The 
inverted outputs are gated by 
MLJ2. The units enable pulse is 
used to enable MLJ2 when the 
signal is at ground. The same 
method is used with the tens, 
hundreds and thousands counters. 
outputs are strobed sequentially 
for decoding. This allows all 
the outputs to be connected 
together t o  form a wired AND 
connection. Binary coded 
nu mbers are routed sequentially 
to the binary coded decimal, on 
to the decimal decoder. It is 
th en routed to the Baudot 
encoder. R.efer to Figure 3-88 
for a detailed code conversion. 
These outputs are used by the 
format s canner. When the 
external preset switch is held, 
gr ound is connected to MLE4-11 
an d all of the counters are 
ready to be preset. The 
th ousands preset is a transfer 
switch. The switch is connected 
to MLE3, and pins 5 and 6. This 
group of gates forms a flip-flop 
circuit. The circ uit provides 
an advance pulse to th e counter 
and steps it once each time the 
switch is pressed. A similar 
circuit is used for the hundreds 
counter. On the tens counter 
only a portion of the preset 
circuit is on this circuit card. 
Addit ional logic for presetting 
of tens and units can be found 
on the format scanner. 

( 2) Four-Digit 
Display. The display circuit 
converts the inverted decimal 
output of the message counter to 
a visual decimal number. 
conversion i s  accomplished by a 
single integrated circuit for 
ea ch visual display tube. Refer 
to Figure 3-89 for the truth 
table. When a valid inverted 
binary coded decimal input is 
present, the gas in the readout 
tube near the selected charact er 
will ionize and illuminate the 
ch aracter. The four-digit 
display is driven by an inverted 
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binary signal. Diode CR1 is 
used to lower the +5 voltage 
supply by approximately 0.7 
volts. Components R1 and C1 are 
used as a high voltage filter. 
Resistors R 2, R3, R4, and R5 are 
anode loads for the readout 
tubes. Resistor R6 is used to 
discharge C1 at power turn off 
to reduce a shock hazard. 

(3) Format Scanner. 
The format scanner contains a 
16-position scanner that 
distributes a programmable 
format. Included in the f ormat 
are the following: Programmable 
station identity message number; 
Fixed characters z, c, LTRS, and 
FIGS; c ustomer option of a 3 or 
4 digit message number; the 4 or 
5 character station identity, or 
combinations of each. Special 
screws are used to program these 
options. The screw is inserted 
in the appropriate hole in the 
circuit card for selected 
option. The format counter is 
reset when the negative pulse is 
applied to the format reset. 
Refer to F igure 3-90. The major 
portion of the format counter is 
made up of MLA 1 and MLB 1 • Pins 
6 and 8 of these flip-f lop 
circ uits are set to + 5  volts on 
receipt of the reset pulse. The 
counter is now r eady for s canner 
advance pulses. The negative 
advance pu lse is inverted by 
MLD3 and delayed by the network 
consis ting of R1 and C1. The 
format counter is basically a 
binary counter circuit 

(1-2-4-8). The 4-bit binary 
code f rom the counter circ uit is 
routed to the input of a 
converter circuit consisting of 
MLA2, MLB2, and MLC2. This 
converter is a device that 
accepts 4-bit binary p arallel 
information and converts it into 
two groups of 4-unit code (2 of 
8 converter). Only one output 
of each group will be "high" (+5 
volt s) at one time. Refer to 
Figure 3-91. The output of the 
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BINARY CODE 

co co 
,t I 

DECIMAL CODE 

Clll C'ill Clll 
CIOCO " ""' -Cel c:IO - CO 

MLC2-6lMLC2-3 ,MLC2-81MLC2-111 gIg 
EIGHTS{ FOURS TWOS ONES I ::S ::S ;,�l�lalslslol o ..:I ..:I ..:I ..:I ..:I ..:I ..:I ..:I 

:e 2 2 2 ::s ::s :s ::s 

0111213141516171819 
Ollllltllllltlllll l 

0 110111111111111111 1  

I 0 I I I I 01 I I I I I I I I I I I I I 

0 0 I I I I I I 01 I I I I I I I I I I I 

0 II II till 011 II II Ill I 

0 0 111111111101111111 1 

0 0 111111111111011111 1 

BAUDOT CODE 

co co co c:o eo .!
l�ftlolt :s ..:I ..:I ..:1 ..:I 

::s 2 ::s ::e ::e 

I 12131415 

I 10101110 

0 I 01 Oil I 0 

0 10111110 

0 I I I I I I I I 
I I 01 I I 011 

I I I I I I I I 0 

0 11101110 

0 0 0 IIIIIIIIIIIIIIOIII I I O IOIOIIII 

0 

0 

3-144 

O=Ov 

1- +5 v 

0 

0 

I I I I I .I I I I I I I I I I I 0 I I 

111111111111111111 0 

0 =SPACE 

1 = MARK 

Figure 3-88. code Conversion 

ON INPUTS 
UTPUT I I I I 

1 2 4 8 
zc 1 I 1 1 
Zl 0 1 1 1 
Z2 1 0 I 1 
Z3 0 0 1 1 
Z4 1 1 0 1 
zs 0 1 0 1 
Z6 1 0 0 1 
Z7 0 0 0 1 
Z8 1 I 1 0 
Z9 0 1 1 0 

Note: With coding shown, only one of 
the outputs will be low at any time. 

0 LOW STATE .{�0. 4 V) 

1 HIGH STATE {��.15 V) 

I I 01 0 I I I I 

I I I I I I 0 I 0 

Figure 3-89. Decimal Decoder Truth Table 
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SCANNER ADVANCE 
(Sheet 4/Bl) 

INVERTED SCANNER 
ADVANCE 4/B3 MLAl-1 

FORMAT RESET 
4/AS 

MLA3-6 

.� 

2/D2 .::t____t:= * 

MLA3-3 
2/D2 

MLB3-3 
2/D3 

MLB3-6 
2/IH 

MLB3-8 
2/D4 

MLB3-11 
2/D5 

MLC3-3 
2/D5 

"C" OPTION 
2/E5 

"E" OPTION 
2/E6 

"G " OPTION 
2/E6 

"J" OPTION 
2/E7 

"L" OPTION 
2/G7 

END OF 
FORMAT 2/E8 

NUMBER ENABLE l1000s ltoos I lOs I ls 
2/F7 

* Period dependent on phase relationship .between the tape-in and external synchronous pulse. 

Figure 3-90. Format Scanner, Format Option 
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BINARY OUTPUTS 
(Continuous Scanner Advance) 

2 OF 8 OUTPUTS 
(Read Left to Right) 

M 
E 

LBl-8 MLBl-6 MLAl-8 MLAl-6 FIRST GROUP OF SECOND GROUP OF 
IGHTS 

I 
I 
I 
I 
I 

I 
I 

I 
0 
0 
0 
0 
0 
0 
0 
0 
I 
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FOURS 

I 
I 
l 
I 
0 
0 
0 

0 
I 
I 
I 
I 
0 
0 
0 
0 
I 

TWOS ONES FOUR 

I I I 0 0 0 
I 0 0 I 0 0 

0 I 0 0 I 0 
0 0 0 0 0 I 

I I I 0 0 0 
I 0 0 I 0 0 

0 I 0 0 I 0 

0 0 0 0 0 I 
I I I 0 0 0 
I 0 0 I 0 0 
0 I 0 0 I 0 . 
0 0 0 0 0 I 
I I I 0 0 0 
I 0 0 I 0 0 
0 I 0 0 I 0 

0 0 0 0 0 I 

I I I 0 0 0 

O=OV 1=+5V 

FOUR 

I 0 
I 0 
I 0 
I 0 

0 ' 
0 ' 

0 I 

0 I 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

I 0 

Figure 3-91. Four-Bit Binary to 2 of 8 converters 
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2 of 8 converter is routed to a 
1 of 16 converter. The 1 of 16 
converter is composed of the 
following: MLA3; MLB3; MLC3; 
MLD3. This converter is a 
device that transfers coded 
parallel information from the 2 
of 8 converter into 16 discrete 
outputs i n  sequential order. 
Only one out put will be "low" (0 
volts) at one time. Refer to 
Figure 3-9 0. The output signals 
from the 1 of 16 converter are 
used to strobe the format to the 
external serializ er. The 
outputs o f  the seriali zer may be 
changed by the use of the screw 
in sertion technique. Refer to 
Figure 3-9 2 using the following 
information: To obtain FORMAL 
OPTION 1, insert screws in 
position A, c, E, G, J, and L; 
To obtain FORMAT OPTION 2, 
in sert screws in position A, c, 
F, H, and K; To obtain FORMAT 
OPTION 3, insert screws in 
position B, D, G, J, and L. The 
logic used presently to preset 

CHARACTER NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

FORMAT OPTION I 
(4 Digit) 

Option (Char. 5) 
z 
c 
z 
c 
Option (Char. 1) 
Option (Char. 2) 
Option (Char. 3) 
Option (Char. 4) 
Figures 
Thousands 
Hundreds 
Tens 
Units 
Letters 
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units and tens on the external 
message counter ic located on 
the format ,scanner card. The 
logic is ready for presetting 
when p reset enable is held at 
ground by its switch. The tens 
preset transfer switch is 
connected to.MLJ4, and pins 1 
and 3. The flip-flop gate 
arrangement provides an advance 
pulse for the tens counter each 
time the preset switch is 
pressed. The units preset logic 
operat es in a similar manner. 
The variable sta tion identity 
circuit also u ses the screw 
insertion prog ra mming technique. 
The option connections are shown 
within a dashed box on sheet 3 
of the wiring diagrams for 
circuit card TP322024. The 
circul ar c onnections represent a 
screw option. When no screws 
are inserted, all characters are 
letters (all marks). When a 
screw is i nserted the input is 
set for a space bit. The 
vertical bus, connected to the 

FORMAT OPTION ll 
(3 Digit - 4 Char. ) 

Option (Char. 5) 
z 
c 
z 
c 
Option (Char. 1) 
Option (Char. 2) 
Option (Char. 3) 
Option (Char. 4) 
Figures 
Hundreds 
Tens 
Units 
Letters 
Letters 

FORMAT OPTION m 
(3 Digit - 5 Char. ) 

Letters 
z 
c 
z 
c 
Option (Char. 1) 
Option (Char. 2) 
Option (Char. 3) 
Option (Char. 4) 
Option (Char. 5) 
Figures 
Hundreds 
Tens 
Units 
Letters 

Figure 3-92. Format Scanner, Multiple Options 
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scanner outputs, is used to 
strobe the charac ters into the 
external serialize r. The 
markings o n  the circuit card 
should be examined to de termine 
the proper charac ter row and bit 
column. Gates MLH3, MLG3, and 
MLF3 are used to code the 
no nvariable characters z, c, and 
FIGS. The data sample pulse is 
th e strobe for the external 
serializer. The sending of.the 
z and c characters is 
illustrated in Figure 3-93. 

(4) Reader C ontrol 
and Seria lizer. The reader 
co ntrol and serializer circuit 
card pro vides control of the 
transmitter distributors either 
singly, or in tandem. A crystal 
oscillator is used with several 
bi nary dividers to obtain an 
internal bit clock. The crystal 
for the oscillator is inserted 
in a receptacle to obtain 
various Baud rates. The bit 
clock is used by the serializer 

S;;;; SPACE 

to convert the p arallel message 
number and station i dentity 
characters to serial data for 
line transmission. A two -stage 
crystal oscillator is used as a 
source for bit timing. 
Transistors Q1 and Q2 form the 
active part of a crystal 
controlled, free -running 
multivibrator. The crystal 
(XTL 1) and resistor R6 are used 

as feedback and stabilizing 
elements. The crystal tends to 
oscillate at only its resonant 
freque ncy. Resistor R6 limits 
the crystal power dissipation. 
capacitor C2 couples the 
stabilized signal to Q1 . 
Resistor R2 is used to provide 
negative feedback for additional 
stability. Resistor R4 
increases the input impedance of 
Q2. capac itor C1 is used to 
decouple higher than resonant 
frequencies. Resistor R� 
provides bias for Q1 and 
resistors R1 and R3 are 
collector loads. The stable 

M =MARK 

DATA SAMPLE 
MLJ3-11 _n n n n n'-----
Z BUS 

MLH3-2 

C BUS 
MLH3-12 

BIT 1 
MLH3-8 

BIT 2 
MLH3-6 

BIT 3 
MLG3-8 

BIT 4 
MLG3-6 

BIT 5 
MLF3-6 
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high frequency output of the 
crystal is inverted by MLA4 and 
divided down by flip-flops MLA1, 
MLB1, MLD1, and MLF1. The 
os cillator divider is reset at 
the start of each message and 
fo r each character on MLF1-4/D7. 
The crystal frequency is 
re inverted by MLA4 and exits on 
pin 33 for test purposes. When 
sc rews are inserted for 7.00 
unit code (positions P and R), 
the flip- flop group divides the 
signal by 512. This yields the 
desired bit rate. Whe n the 7. 42 
unit code is chosen (position M) 
an d NO flip-flops MLB1-8 and 
MLD1-8 are �ffectively cleared 
at reset. This is accomplished 
by reversing the outputs. This 
has the same general effect as a 
clear direct signal. MLA1-5 
wi ll count ones, MLA1-9 will 
count twos, MLB1- 5 counts fours, 
et c. This is how division is 
accomplished. Reversing the 
outputs of MLB1-8 and MLD1-8 , 
the divider starts out with a 
count of 40 (MLB1-8 counts 
eights , MLD1-8 counts thirty 
twos, 32+8 = 40) • The crystal 
frequency is now divided by 472 
(0 .92 bits), 512 - 40 = 472 but 

only for the first bit. 
successive bits are divided by 
512 (1 bit) until a character 
reset occurs. Refer to 
serializer timing diagram figure 
3-94. 

(5) Serializer. The 
major portion of the serializer 
is the 8-bit shift register 
comprised of MLE2, MLD 2, and 
MLB2. Program screws at the 
os cillator dividers and the 
input of MLC3 allow the option 
of 7.00 or 7.42 unit code, refer 
to figure 3-94 for illustration 
of the 7. 42 unit cod.e. A 
positive voltage at the external 
sy nchronous pulse input (pin 29) 
is inverted by MLA4. The 
negative output i s  again 
inverted by another section of 
MLA4. The positive output at 
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pin 30 of the circuit card is 
externally strapped and used to 
operate the reader step logic. 
Operation of the reader step 
logic is described in para
graph f. The negative voltage 
at MLA4-11 is externally 
strapped to the input of MLB3-5. 
The enable s ig nal input is 
positive for MLC3-4. The 
negative output of MLC3 -6 is 
delayed ap proximately 5 
microseconds by R7, C3 and 
inverted by MLB3 . The positive 
transition is used to prime t he 
bit clock control register MLF1. 
The control register is set upon 
receipt of the ne xt transition 
of the crystal oscillator. The 
positive output at MLF1-8 primes 
the bit clock control register 
and the next excursion of the 
crystal oscillator resets the 
register. This action results 
in a positive pulse at the input 
of MLG1-12. This gate inverts 
the signal and it is used to 
reset the oscillator. The 
inverted s ide of the b it clock 
control register is inverted by 
MLB3 and d elayed approximately 
5 microseconds by R8 and C4. 
The delayed positive pulse is 
inverted by MLB3 and is used as 
a data sample pulse. The bit 
clock cont rol register is 
proportional to the sy nchronism 
�ith the crystal oscillator 
frequency. The data sample 
pulse sets a stop bit into 
MLE2-10. This action disables 
MLC3 . The positive output of 
MLC3 is inverted by MLB3 and 
disables MLC3-5. This allows 
only one b it clock control pulse 
per character. The 
serialization of the character z 
is illustrated in Figure 3 -94. 
A negative pulse is the only 
marking information that need be 
present. The absence of a pulse 
is used for spacing condition. 
Each negative excursion of the 
bit clock at MLG1-8 will shift 
the mark and space information 
to the right, toward flip-flop 
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U'1 
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BIT CLOCK 
4D8/MLG1-6 

0.92 BIT 1 BIT 

EXT. SYNC PULSE 
4B1/MLA4-12 .J-----'·-�-- �-· .. 

BIT CLOCK CONTROL 
4B3/MLC3-6 

BIT CLUCK RESET 
4B6/MLG1-8 

DATA SAMPLE 
4B7/MLB3-8 

STOP 
GI/MLE2-8 

BIT 5 
4D4/MLE2-6 

BIT 4 
4D4/MLD2-8 

BIT 3 
4D5/MLD2-6 

BIT 2 
4D6/MLC2··8 

BIT 1 
4D7/MLC2-6 

START 
4D7/MLB2-8 

END OF CHAR. 
4C7/MLB3-2 

INVERTED SERIAL DATA 
4E8/MLB2-5 

-Jl ... - io us 
����----------------------------------------------------------�n�-------------

�: 25_,{] s 
5,.U s 

-=u: .. 20;U s 

u 

u 

_j STOPJ '-----------------------------------------------ll STOP l__ 

_j 5 

4 

3 

2 

_j 1 

STOP I �-------------------------------------------�5�r---

5 STOP I 

4 5 

3 4 

2 3 

STOPl 

5 

4 

STOPl ._ _______ _, 

4 L__ 

3 4 

2 3 

STOP l.____ ____ ��1 �r:r-

,START! 1 2 3 

5 

4 5 I STOPl .... --+1.-.ST.:..;AR=T�·�l� 

-, '--------------------------------------�r--1 .... ______ ___ 

1 2 3 4 I 
STOP I START I 5 1 STOP �T 

, .. 1. 42 BITS:
I ...._-------CHARACTER "Z" --------�--I· 

Fiqure 3-94. serializer Timing Diagram (7.42 Unit Code Free 
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MLB2. When the stop bit h as 
sh ifted all the way through 
MLB2-8 , all the inputs to MLC 3 
are high. When all the inputs 
to MLC3 are high, the output 
goes negativ e and starts the end 
of the character pulse. This 
immediately sets the stop bit 
into the last register MLB2. 
This is accomplished by holding 
the so (set direct) input low. 
when the clock goes positive, 
MLC3-2 is enabled through opti on 
s and an oscillator reset pulse 
occurs. A data sample pulse is 
generated approximately 5 
mi croseconds later. The 
oscillator �eset causes the bit 
cl ock to reset to 0 volts. The 
data sam ple pulse sets a marking 
bit into the stop bit register 
MLE2-10. The marking bit 
disables the end of character 
gate MLC3 and unbinds MLB2-4. 
Th e next positive transition of 
the bit clock will be for MLG1 -5 
to shift t he stop bit out of 
MLB2-5 . The reset of the 
os cillator will produce a 0.92 
bit. A total stop bit length of 
1. 42 is produced (0.50+0.92 = 

1. 42) at the end of the 
character pulse. The inverted 
serial s ignal at MLB2-5 is 
inverted by MLE3 (only during 
the format s can). The input 
control for this action is the 
inverted output of the reader 
en able register MLE4. The s ame 
signal is also used to control 
gate MLC3 through diode CR4 so 
th e serializer will run only 
when s ending the format. The 
output of MLE3-8 is sh aped by 
R9, C5 , and R10 then routed to 
an external keyer. The 7.00 
unit operation is obtained when 
the program screw options P and 
R only are used. The major 
differences are the method of 
frequency division in the 
oscillat or dividers and the 
ex clusion of the bit clock 
signal from the bit clock 
control circuitry. The bit 
clock control gate MLC3 is now 
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controlled by the end of the 
character pulse from MLB 3- 2. 
The end of the character pulse 
starts the bit clock control 
sequence and results in a unity 
stop pulse. R efer to Figure 
3-95 for unit stepping 
operations. 

g. Reader Control. The 
transmitter distributor contacts 
such as the reader inputs, run
stop, tight-tape and tape-out 
are closed to ground in the "in" 
and "run" position. Refer to 
Figure 3-96 for rear and front 
bit clock pulse generation. The 
inverted b it clock is converted 
by MLF4-2 and delayed by R14 and 
C6. The delay ed output is 
combined with an AND function at 
the output of MLF4-10 and the 
bit clock that has been inverted 
by MLF4-12. The output of 
MLF4-10 is shown without a wired 
AND connection. This is done to 
illustrate the two i nputs of the 
AND function. The resultant 
narrow pulse is used to sample 
the front reader control flip
flop MLG3 and MLG2. The n ormal 
bit clock is treated in a 
similar manner with the narrow 
rear bit c lock pulse displaced 
by one-half a bit. The run-stop 
register MLG3-9 and the tape-out 
register MLF2-6 outputs are set 
to +5 volts by the rear bit 
clock when the rear run-stop and 
tape-in switches are closed to 
ground. Refer to Figure 3-97. 
The front run-stop and tape-out 
registers are inhibited from 
being set, while the rear tape
out register is active d ue to 
the inhibit signal at MLF2-9. 
The MLF3-4 and MLF3-2 gates are 
used to inhibit the set of rear 
and front tape-qut registers. 
The inhibit mode is at zero 
volt. The input is called the 
remote serializer enable and 
tape-in inhibit. This input is 
controlled by the line seizure 
circuit when used with the 
TP328000 numbering module. This 
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w I .... 
U'l I'V 

BIT CLOCK 
4D8/MLG1-6 

EXT. SYNC PULSE 
4B1/MLA4-12 

.....,--------7 .5 BITS---------.,. 
BIT CLOCK CONTROL Jl 
4B4/MLB3-10 -�--------------------------------------� 

BIT CLOCK RESET lJ 
4B6/MLG1-8 

DATA SAMPLE lJ 
4B7/MLB3-8 

STOP 
4D3/MLE2-8 _j STOP �..1 ----------------------' 
BIT 5 1 
4D4/MLE2-6 _j 5 STOP '-----------------_..;:..___,.J 
BIT 4 
4D4/MLD2-8 
BIT 3 
4D5/MLD2-6 
BIT 2 
4D6/MLC2-8 

4 

3 

2 

BIT 1 _j l 
4D7/MLC2-6 
START 
4D7/MLB2-8 

,sTART I 
END OF CHAR. 

5 

4 

3 

2 

1 

I STOPl'--------------------------� 

5 

4 

1 STOP 

I STOP 

3 5 1 STqP 

�..-�2���3--��4�_,1 5 I STOP 1�..--���� 

4C7/MLB3-2 
INVERTED SERIAL DATA

1 
STOP !STA RT 1'---..:1�_, 

4E8/MLB2-5 
2 3 4 5 1 STOP fSTART 

l-1.5 BITS� 

Figure 3-95. Serializer Timing Diagram (7.00 Unit Code, Stepped 
7.5-Bit Character Length) 
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INVERTED 
BIT CLOCK 

2/D2 

NORMAL 
BIT CLOCK 

2/C2 

MLF4-11 

MLF4-10 
(Without Wired 

AND Connection) 

MLF4-10 
BIT CLOCK 

LOWER 
MLG4-4 

(Without Wired 
AND Connection) 
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- approx 3 ...u sec 

BIT CLOCK 
UPPER 

__J"t:e- approx 5 ..u sec 
n n n'---

Figure 3-96. conversion of Clock to R ear and Front Bit Clock 

output connects to gate MLF3. 
These gates provide a +5-volt 
output when either the front or 
rear tape- out register is 
en abled. The output of MLF3-8 
is delayed by R19 and ca and 
inverted by MLH3. The delayed 
negative transition is gated 
with the output of MLF3-11 and 
the local form delete signal. 
The output of MLH4-6 is a narrow 
pulse unless the local format 
delete switch is turned on 
grounding MLH4-5. The negative 
fo rmat reset pulse is used to 
reset the scanner. The format 
reset signal is also used to 
generate the message number 
advance signal MLH4-8. The 
MLH4-9 input is used with the 
optional line assurance circuit 
card. The number will ndt 
advance when the input is at 0 
vo lt. The bit clock control 
gate MLC3-1 is enabled by the +5 
vo lt level output from MLH4-12. 
Wh en the bit clock control gate 
is enabled, a data sample pulse 

is started. The data sample 
pulse starts the scanner a nd 
these pulses continue through 
the 15- character sequence. The 
end of format signal at MLB3- 3 
is inverted and used to set MLE4 
�he r eader enable register )  on 

receipt of the next sample 
pulse. The output of register 
MLE4 (pin 6) is th last p o sitive 
level needed to enable MLH2-12. 
The signal is inverted by MLH3. 
The positive output of MLH3 is 
shaped by resistor R 17 and 
capacitor c2. C2 is mounted on 
connector P2 of the numbering 
modules. When the synchronous 
pulse is n ot used, the reader 
step is held high at +5 volts on 
receipt of the reader enable 
signal. This is called the free 
running mode. The inverted rear 
run- stop signal MLG4-8 primes 
both the run-stop and tape -out 
registers MLG3-12 and MLF2- 4. 
This is to ensure that the tape
out register cannot be enabled 
until a normal run condition is 
transm itter distributor. 
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w 
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..... 
U1 
,1:: 

REAR BIT CLUCK 

��x�
-
ft���¥6P 

SW 2/82 RUN 
REAR TAPE-OUT 

�----------r 

SWITCH 2/C2 IN -----------� 
REAR RUR-STOP 
REGISTER MLG3-9 2LB7 
REAR TAPE-OUT 
REGISTER MLF2-6 2/C7 
FORMAT RESET 
MLH4-6 5/C6 

DATA SAMPLE 
MLB3-8 4/87 

READER ENABLE 
MLE4-6 4/F3 
REAR READER STEP 
5/88 
EXTERNAL SYNC 
PULSE 4/82 
FRONT RUN-STOP 
SWITCH 2/E2 
FRONT TAPE-OUT 
SWITCH 2/F2 

START 
SCANNER 

AND 
SEND 

FORMAT 

FRONT RUN-STOP 
REGISTER MLG3-5 
2/E7 NO CHANGE UNTIL UPPER TAPE-OUT 

FRONT TAPE-OUT 
REGISTER MLG2-6 
2/F7 
END OF FORMAT 
4/Fl 

�------------------------------------� 
1:-1 

�-----------------------� 
0 
1.0 

�----------------------� ....,J 
I 

t-1 
ttJ 

�---------------------- 1 
0\ 
N 
IJ1 

���----------------------� 
0 
..... 

�--------------------o 

Figure 3-97. Reader Run-Stop Controls 
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established in the The end of 
the format signal is inverted at 
MLB3-4. This signal is used to 
pr ime reader enable re gister 
MLE4. The +5-volt output at 
MLE4-6 occurs after the last 
data sample pulse and is used as 
a clear signal for MLG2-12 or 
MLF2-12. This ensures that th e 
tape-out register cannot be 
reset after being enabled until 
a full format is transmitted. 
The registers cannot be reset 
even if a premature tape-out 
oc curs in the transmitter 
distributor. 

( 1) Tandem 
operation. An external delay 
circuit is used for tandem 
op eration but is not required 
for single channel operation. 
The connection between MLG2-9, 
ML G3-10, and MLF2-5 makes it 
impossible for the rear run- stop 
or tape-in registers to be on 
when the front tape-in register 
is on. A similar function is 
accomplished by MLF2-9 , MLG3-4, 
and MLF2-5 for the rear tape-in 
register. Rear and front bit 
clocks are used to set these 
control flip-flops. There is a 
one-half b it delay b etween these 
clock signals. This is required 
to develop a format reset pulse. 
Refer to Figure 3-98. A longer 
pause in operation is necessary 
when running the transmitter 
distributor (TD) in tandem 
because of their long mechanical 
delays. This is accomplished by 
delaying the second tape-in 
register approximately 400 
milliseconds. The rear bit 
clock clears the tape-in 
register as the rear TD runs out 
of tape. This causes the local 
transmitter busy signal to go 
id le (0 volt at pin 9) . The 
line seizure circuit card uses 
th is signal to initiate the 400 
mi lliseconds {ms) negative 
pulse. This pulse is used to 
inhibit the tape-in register 
through MLF3-2 for the pulse 
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duration. A si milar operation 
takes place when switching from 
the inner to the outer 
transmitter distri butor. 

(2) Line Assurance. 
The option al line assurance card 
provides the proper signals for 
exercising the transmitter 
signal line approximately once 
every two minutes if the TD 
should stay idle for two 
minutes. If the l ocal 
transmitter should go busy, the 
circuit will b e  reset and will 
not produce a format until the 
transmitter is idle for a t  least 
a minute. Transistor Q1 and 
asso ci ated components comprise 
an a-second timer. This 
transistor stage drives a 
(divided by 16) counter 

comprised of dual flip-flop 
packages ML4 and ML5. For the 
counter to operate normally, the 
following conditions must exist. 
Inhibit line assurance input 
must be at ground (pin C) 
keep ing tr ansistor Q2 off. 
Local transmit b usy line must be 
at ground (pin N) . This s ignal 
is inverted by ML3-4 and allows 
the set direct inputs of the 
flip-flops to be high. Remote 
ser ializer enabl e input must be 
high (pin F). This pin controls 
the J and K inputs to the last 
flip-flop. This pin can b e  
driven low by the line seizure 
card under seizure conditions 
and this would inhibit the 
counter. When flip-flop ML4 
goes to its cl ear state (pin 8 
low, p in 9 high) both inputs to 
ML2-3 are high for a short tim e 
due to the integrator circuit, 
composed of R10 and C6. Gate 
ML2-3 goes low and sets the 
latch consisting of ML1-2 and 
ML2- 11. The s ignal is del ayed 
by R 4  and C3 w hen ML1-10 goes 
high. This signal is used by 
gates ML3-8, ML3-10 and ML3-12 
and integr ator R4 and C2 to 
develope a positive pulse at 
ML3-12. The positive pulse is 

3-155 



w 
I 

.... 

1.11 
0'1 

END OF FORMAT f 
4/Fl • 
DATA SAMPLE 
MLB3-8 4/B7 

READER ENABLE 
MLE4-6 4/F3 
REAR TAPE-OUT 
SW 2/C2 
REAR TAPE-OUT 
REGISTER MLF2-6 2/C7 

REAR READER STEP 
MLH3 .. 12 5/B5 
FRONT RUN-STOP 
REGISTER MLG3-5 2/E7 

FRONT TAPE-OUT 
SW 2/F2 
FRONT TAPE-IN 
REGISTER MLG2-6 2/F7 
FORMAT RESET 
MLH4-6 5/C6 
FRONT READER STEP 
MLH3-2 5/E5 
TAPE-IN INHIBIT 
PIN 6 5/BS 

20 TO 40 MS 

'Z 

� 
FORMAT GENERATION EXCLUDED 
FOR SIMPLICITY TIMING STARTS ------. 

� 
� 

AT END OF FORMAT 
0 
\0 

'----------- 0'1 
�------� �--------- 1 

1:"1 
______ 'tl I 

0'1 

�--� r------------------------ � 
I 

1.11 
0 

�---� �---------------------- � 

L 

Figure 3-98. T ande m Transmitte r Distributor Operation 



r( 

�(� 

(, 

inverted by ML3-6 and used as a 
format reset signa l to reset the 
format scanne r .  The latch sets 
when ML1-2 goes high . When the 
outputs of ML1-4 and ML1-6 go 
low, gate ML2-8 is primed. The 
s ignal on pin E is used to 
prevent a number advance signal 
from th e reader control and 
serializer. The s igna l on pin.F 
is ued by the seria lizer 
circuit to prevent the tape-in 
registers from being energized 
if a tape-in signa l is receive d. 
Pin L goes high when the for mat 
scanner s teps to zczc portion of 

NAVELEX 0967-LP-625-5010 

the format. When pi n 8 goes low 
and pins 9 and 10 of ML2 are 
high, the dat a s ample pulses are 
inhibited from having effect on 
the format scanner, thus 
deleting this portion of the 
format. When pin 0 goes low, 
the format scanner cycles to the 
end. This signal is inverted at 
ML1-8, both inputs to ML2-6 

- (high) a nd ML2-12 (low) • This 
ac tion resets th e latch. When 
all three c ondit ions remain 
unch anged, the cycle will repeat 
after approximately two minute s. 

3-157/3-158 Blank 
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Table 4-1. Scheduled Maintenance Action Index 

Pe riodicity Maintenance Action 

D 

D 

D 

w 

w 

w 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

4-2 

Inspect and clean as necessary. 

Check paper supply. 

Inspect and lub ricate if 
necessary. 

Check poi nts of range. 

Clean selector magnet pole 
faces. 

Check operation of keyboard. 

Disassemble and inspect. 

Inspect m ain shaft. 

Inspect function box. 

Inspect keyboard. 

Inspect selector mechan ism. 

Reassemble. 

Check left margin. 

Check right margin. 

Inspect and lub ricate t ransmitter 
distributor. 

Inspect and lub ricate 
reperforator. 

Inspect and lubricate 
p erforator. 

f,, 
Reference 

4-Sa 

4-Sa (7) 

4-6,4-7 

4-5b (1) 

4-Sb (2) 

2-3 

4-Sc 

4-Sc (2) 

4-Sc (3) 

) 
4-5c(4) 

4-5c (5) 

4-Sc (6) 

4-Sc (7} 

4-Sc (8) 

4-12 

4-11 

4-8 

�) 
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Table 4-1. Scheduled Maintenance Action Index - Continued 

Periodicity Maintenance Actio n Reference 

Q Disassemble and clean in 
cleaning solvent. 

4-5d 

0 Lubricate. 4-6,4-7 

.Q 

Q 

check adjustments. 4-5d (6) 

4- 5c (5) 

4-8 

Inspect selector mechanism 

Q or R conduct performance tests. 

c. Resuscitation. 
Personnel working with or near 
high voltage should be familiar 
with modern methods of 
resuscitation. Such information 
may be obtained from the Bureau 
of Medicine and Surgery. 

4-5. PREVENTIVE MAINTENANCE 
PFOCEDURES. The following 
pa ragraphs contain scheduled 
preventive maintenance 
procedures referenced in 
Table 4-1. 

a. Daily Inspection and 
Cleaning. Daily inspection and 
cleaning of the teletype machine 
is performed as follows: 

CAUTION 

Never increase tension on 
print hammer for darker print; 
replace the ribbon. When re
placing type box, ensure that 
it is properly positioned an d 

securely fastened. Ensure 
that rib bon is correctly 
installed. 

(1) Inspect ribbon 
for wear and frayed edges; 
replace if required. 

(2) 
rope for frayed 
broken strands; 
required. 

Inspect wire 
ends, cuts, and 
replace if 

(3) Inspect type and 
type box for excessive wear on 
pallets; clean with stiff brush 
if smudging is evident. 

(4} Inspect mach ine 
for loose, broken, or worn 
parts. 

CAUTION 

While cleaning teletype 
machine, ensure that springs 
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(e) Signal 
generator contacts (paragraph 
6- 4b (9)) • 

(f) Adjust 
clutches to the high side for 
100-wpm operation. 

4-6. CABINET LUBRICATION. The 
fo llowing paragraphs provide 
cabinet lubrication instructions 
and Table 4-2 specifies 
lubrication intervals which 
depend on the amount of daily 
op eration and the speed of 
operation. L ubrication methods 
fo r the cabinet are indexed in 
Table 4-3 and presented in 
lubrication charts. The 
lubrication charts consist of 
photographs and line d rawings. 

P h otographs show the general 
area to b e  l ubricated. Callouts 
on the photographs refer to line 
drawings i ndicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 

a. Peferences to front, 
re ar, left, right, e tc., in the 
lubrication charts, apply to the 
cabinet as viewed by the 
operator facing the unit. 

b. Lubricate the cabinet 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
cabinet. Recheck all clutch 
gaps; reset if necessary. 
Thereafter, use the lubrication 
intervals specified in Table 
4-2. 

WARNING 

Disconnect power b efore 
applying any lubricant. 

c. A pply a thick film of 
gr ease to all gears and the 
spacing clutch trip cam plate. 

4-6 

Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. The following 
symbols apply to the specifi c  
lubrication instructions 
indicated in the line drawings. 

Symbol �eaning 

0 - Apply MIL-L-
17672 

G - Apply MIL-G-
2 3827 

SAT - saturate with MIL-
L-17672 oil 

d. Apply MIL-L-17672 oil 
wherever the use of oil is 
indicated. Apply MIL-G-23827 
grease on all surfaces wherever 
indi cated. Whenever clutches 
are disass embled , apply a thin 
coat of grease to the shoe lever 
spring loops, and oil to the 
internal mechanisms. Fill 
lubricator reservoir at 
indicated intervals. 

e. L ubri cate the cabinet 
thoroughly. Saturate all fe lt 
washers and oi lers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
wi ll adhere and not run off. 
Avoid overlubrication. Ke ep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 

4-7. EL ECTRICAL SEEVICE UNITS 
LUBRICATION. The following 
para graphs provide electrical 
service units lubrication 
instructions and specify 
lubrication intervals 
(table 4-2 ) which depend on the 

amount of daily operation and 
the speed of operation. 

, 

/')·· .. 

.:) 
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Table 4-2. Lubrication Interval 

(Based on 5-Day Week) * 

D aily Operation of Equipme nt --::::-·-

Speed (w pm) 0-8 hrs 8-1 6  hrs 16-24 hr s 

60 52 wks 39 wks 

66 52 wks 39 wks 

75 52 wks 39 wks 

100/107 39 wks 26 wks 

Ne wly Inst al led 3 wks 2 wks 
Equipme nts 
(All speed s) 

*For a 6-day week operation, reduce 
lubrication intervals 15 percent. 
F or a 7-day week operation, reduce 
lubrication intervals 30- percent. 

26 wks 

26 wks 

26 wks 

13 W�t.S 

1 wk 

Table 4-3. Cabinet Lubrication Chart Index 

Fiqgre 

4-1 

4- 2  

4- 3 

4-4 

4-5 

Title 

Cabine t Mechanism 

Line Guide Mechanism 

Dome L atch Mechanism 

L ow-Paper and Paper-ou t switch 
Mechanism 

Engaging Surface Stop Magnet 
Armature 

P age N o. 

4 -8 

4 -9 

4 -9 

4-10 

4-7 
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4-10 

�0 PIVOT LOW-PAPER LEVER 

'--------------- 0 PIVOT PAPER-oUT LEVER 

Figure 4-4. Low-Paper and Paper-Out Switch Mechanism 

G Engaging Surfaces stop Magnet Armature 

Figure 4-5. Engaging surface Stop Magnet Armature 

"'·· 
, , t· 

) 
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•• 
•• 
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Lubrication me thods for 
electrical service units are 
presented in the lubrication 
chart in Figure 4-5. The 
lubrication charts consist of a 
li ne drawing indicating each 
specific mechanism to be 

lubricated and method of 
lubrication. 

a. References to front , 
rear, left, right, etc., in the 
lubrication charts, apply to 
electrical service units as 
viewed by the operator facing 
them. 

b. Lubricate electrical 
service unit s  just prior to 
placing set in service . After 
300 to 500 o perating hours, 
re lubricate the electrical 
service units. Thereafter, use 
the lubrication intervals 
specified in Table 4-2. 

WARNING 

Disconnect power before 
applying any lubricant. 

c. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 

d. Avoid over lubrica
ti on. Kee p electrical contacts 
an d wire insulations free of 
lubricants. 

4-8. PERFORATOR-TRANSMITTER 
BASE LUB RICATION. The following 
pa ragraphs provide perforator
transmitte r base lubrication 
instructions and specify 
lubrication intervals in 
Table 4-2 which depend on the 
amount of da ily operation and 
th e speed of operation . 
Lubrication methods for the 
perforator-transmitter base are 

NAVELEX 0967-LP-625-5010 

indexed in Table 4-4 and 
presented in lubrication charts. 
The lubrication charts consist 
of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawing s 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 

a. References to f ront, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
perforator-transmitter b ase as 
viewed by the operator fac ing 
the unit. 

b. Lubri cate the 
perforator-transmitter base just 
prior to placing it in service. 
After 300 to 500 o perating 
hours, relubricate the base. 
Recheck clutch g ap; reset 
if necessary. T hereafter, use 
the lubrication intervals 
specified in Table 4-2. 

WARNING 

Disconnect power before 
applying any lubricant. 

c. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 

d. Whenever clutches are 
disass embled, apply a thin coat 
of grease to the shoe lever 
spring loo ps, and oil to t he 
internal mechanisms. 

e. Lubricate the 
perforator-transmitter base 
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Table 4-4. Perforator-Transmitter Base Lubr ication Chart Index 

Figure 

4-6 

4-7 

4-8 

4-9 

4- 10 

4-11 

4-12 

4- 13 

4-14 

4-15 

4- 16 

4-17 

4-18 

4-19 

4-20 

4-21 

4-22 

4-23 

4-24 

4-25 

4-26 

4-27 

4-28 

4-29 

4-12 

Title 

Keyboard Mechanism 

Spacebar Mechanism 

Keylever Mechanism 

Break Lever Mechanism 

Code Lever Mechanism 

Keyboard Lock Mechanism 

Exte nsion Basket Mechanism 

Detent Lever Mechanism 

Selector Lever Mechanism 

Code B ar Extension Bail Mechanism 

Code Bar Extension Mechanism 

Clutch Trip Bar Link Mechanism 

Code Bar and Local Line-Feed 
Mechanism 

Code Bar Mechanism 

Code Lever Universal Bail 
Mechanism 

Local Carriage Return Mechanism 

Signal Generator Mechanism 

Non-re peat Lever Mechanism 

Clutch Trip Bar Mechanism 

Transfer Lever Mechanism 

Contact Box 

Transfer Bail Mechanism 

Keyboard Clutch Mechanism 

Lockbar Latch Mechanism 

Pag e No. 

4-15 

4-15 

4-16 

4-16 

4-16 

4-17 

4-17 

4-18 

4-18 

4-18 

4 -18 

4-19 

4-19 

4-20 

4-20 

4-20 

4-21 

4-21 

4-22 

4-22 

4-22 

4 -23 

4-23 

4-23 

') 

I 

"') 
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Table 4-4. Perforator-Transmitter Bas e Lubr icat ion Chart Index -
Continued 

Figure 

4-30 

4-31 

4-32 

4-33 

4-34 

4-35 

4- 36 

4-37 

4-38 

4-39 

4-40 

4-41 

4-42 

4-43 

4-44 

4-45 

4-46 

4-47 

4-48 

4-49 

4- 50 

4-51 

4- 52 

Title 

Margin Indicating Mechanism 

Local Line-Feed M�chanism 

Keyboard Shaft Mechanism 

Intermediate Gear Mechanism 

Signal Generator Mechanism, 
Right Side View 

Locking Bail Mechanism 

code Bar Bail Mechanism 

Universal Bail Latchlever 
Mechanism 

Reset Cam Follower Mechanism 

Character Counter and Electrical 
Line Break Mechanism s  

Character Counter Mechanism 

Character counter Mechanism 

Electrical Line Break Mechanism 

Local Paper Feed-Out Mechanism 

Repeat -on-Space Mechanism 

Repeat-on-Space 

Synchronous Pulse 

Code Bar Guide 

Synchronous Pu lsed Magnet Mechanism 

Contact Swinger 

Time Delay Mechanism 

Answ�r�Back Mechanism 

Answer-Back sensing Lever Mechanism 

Page No. 

4-23 

4-24 

4 -24 

4-25 

4-25 

4-26 

4-26 

4 -27 

4-27 

4-28 

4 -28 

4 -29 

4-29 

4 -30 

4-30 

4-31 

4 -31 

4-32 

4-32 

4-32 

4-33 

4-33 

4 -34 

4-13 
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Table 4-4. Perforator-Tra nsmitter Base Lubrication Chart Index -
Continued 

Figure Title Page No. 

4-53 Answer-Back Ar mature Mechanism 4-34 

4-54 I Answer-Back Latch and Stop Le ver 4-35 
Mechanism 

4-55 Answer-Back Stop Lever I 4-35 

4-56 Answer-Back Code Bars and S ensing I 4-36 

Levers 

4-57 Answer-Back Driving Mechan ism I 4-36 

4-58 Answer-Back Stepping Pawl I 4-37 

4-59 I • Answer-Back Keyboard Lock Bail I 4-37 

Mechanism 

;..y . 

.. 

\' 

• 

4-,14 

�·4 '_.( 

'�) 
• 

) 
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4-8 KEYLEVER 
MECHANISM 

"-" - 4-10 CODE LEVER 
MECHANISM 

� 4-11 KEYBOARD LOCK 
MECHANISM 

Figure 4-6. Keyboard Mechanism, Bottom View 

• 

o: I 

Figure 4-7. 

�------0 Bearing &arface 
(Left and Right) 

t' 

·:;;.. , 

m,· Bottom View 

. - .k 

Spacebar 
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4-16 

0 Engaging Surface 
(36 Levers) 

Figure 4-8. Keylever Mechanism 

0 Engaging Surface 

0 Bearing &lrface 

G Contact &lrface 

Figure 4-9. Break Lever Mechanism 

G Contacting &lrface 
(32 Levers) 

01 Guide Slots 
(32 Levers) 

SAT Felt Washers 
(6 Washers} 

01 Bearing &lrface 
(32 Wedges) 

01 Hooks - Each End 
(40 Springs) 

Figure 4-1 0. Code Lever Mechanism 

Keytop Levers "'�) 

Break Keylever 

Function Lever 

Break Lever 

,) 

Codelever 
Universal Bail 

Codelevers 

Codelever 
Shaft 

Lock Ball 
Track 

Spring 
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( 

0 GUIDE SLOT KEYBOARD LOCK 

PLUNGER 

0 HOOKS-EACH END SPRING 

0 BEARING SURFACE KEYBOARD LOCK-

LEVER 

G ENGAGING SUR- KEYBOARD LOCK 

FACE FUNCTION LEVER 

0 BEARING SURFACE FUNCTION BAIL 

( Figure 4-11. Keyboard Lock Mechanism 

l 
Figure 4-12. Extensio n Basket Mechanism, B o tt om View 
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4-18 

0 BEARING SURFACES CONTROL CAM 
(FRONT AND REAR) 

0 BEARING SURFACE DETENT LEVER 

0 HOOKS-EACH END SPRING 

0 BEARING SURFACE ROLLER 

Figure 4-13. Detent Lever Mechanism 

0 HOOKS-EACH END SPRINGS 
(2 SPRINGS) 

0 SLIDING SURFACE RESET LEVER 

0 BEARING SURFACE KEYBOARD CONTROL 
SELECTION LEVER 

0 BEARING SURFACE RESET CAM FOLLOWER 
AND RESET LEVER 

0 CAMMI NG SUR- RESET CAM FOLLOWER 
FACE 

Figure 4-14. Selecto r Leve r Me chanism 

0 CAMMING SUR- SLIDE ROLLER 
FACE 

0 HOOKS-EACH END SPRING 

0 SLIDING SURFACE LEVER AND EXTENSION 

(2 PLACES) 

0 ENGAGING SUR- LEVER 
FACES (TWO 
PLACES) 

0 SLIDING SURFACE LEVER 

0 SLIDING SURFACE CONTROL CAM 
Figure 4-15. Code Bar Extension Bail Mec hanism 

0 GUJDE SURFACES CODE BAR EXTENSIONS 
(5 EXTENSIONS-
TWO PLACES) 

0 HOOKS-EACH END SPRINGS 
(5 SPRINGS) 

--------- 0 CONTACT SUR- CODE BAR EXTEN-
FACE {5 EX- SION 
TENSIONS) 

Figure 4-16. Code Bar Extension Mechanism 
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( 
0 CONTACT SUR- CLUTC

.

H TRIP BAR 
/ FACE LINK EXTENSION 

( 

( 

0 COMPRESSION LINK GUIDE PIN 
SPRING-EACH END 

CONTACT SUR- TRIP BAR liNK LATCH 
FACE 

ENGAGING SUR- CLUTCH TRIP BAR 
FACE LINK 

0 BEARING SURFACE TRIP BAR LINK lATCH 

0 CONTACT SUR- BELLCRANK 
fACE 

0 BEARING SURFACE BELL CRANK AND 
AND SLIDING CLUTCH TRIP BAR 
SURFACE LINK 

0 CONTACT SUR- SELLCRANK 
FACE {BOTH SIDES) 

0 SLIDING SURFACE CLUTCH TRIP BAR 
LINK 

Figure 4-17. Clutch Trip Bar Link Mechanism 

4-19 CODE BAR 
MECHANISM 

4-20 CODE LEVER 
UNIVERSAL BAIL-

.·I ·I j MECHANISM 
4-21 
LOCAL CARRIAGE 
RETURN MECHANISM 

Figure 4-18. code Bar and Local Line-Feed Mechanism, Top View 
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4-20 

HOOKS-EACH END SPRING 

(8 SPRINGS) 

'--------------------"'" 0 GUIDE SLOTS 
(LEFT AND RIGHT
TOP AND 
BOTTOM) 

Figure 4-19. code Bar M echanism 

CODE BAR GUIDES 

HOOKS-EACH END SPRING 

BEARING SURFACE CODE LEVER UNIVER
SAL BAIL 

Figure 4-20. Code Lever Universal Bail Mechanism 

0 HOOKS-EACH END SPRING 

0 BEARING SURFACE LOCAL CARRIAGE 
(2 PLACES) RETURN FUNCTION 

BAIL 

.fl4 
G ENGAGING SUR- LOCAL CARRIAGE 

=� FACE RETURN FUNCTION 

Figure 4-21. Local Carriage Retur n Mechanism 

LEVER 

"�) 

) 

J 



(" 

( 

(> 

4-24 CLUTCH TRIP BAR 

MECHANISM ------. 

.... 
-...�:··- · - - �� c;.;..,, ......... • ... �··· .... � 
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4-25 TRANSFER LEVER 

4-26 CONTACT BOX 

"' � 4-27 TRANSFER BAIL 

MECHANISM 

1 I"' · w 4-28 KEYBOARD CLUTCH 
. • ,, __ 1 · 

MECHANISM 

..,. ill 'flliil•>VM" ��c'>.Millllfl" 

4-29 LOCKBAR LATCH 

MECHANISM 

� 4-30 MARGIN INDICATOR 

MECHANISM 

4-31 LOCAL LINE ��ED 

MECHANISM 

4-32 KEYBOARD SHAFT 

MECHANISM 

4-33 INTERMEDIATE GEAR 

MECHANISM 

Figure 4-22. Signal Generator Mechanism, Rear View 

SAT FELT WASHER NON-REPEAT 
LEVER CRANK 

0 HOOKS-EACH END SPRING 

02 BEARING SURFACE NON-REPEAT 
LEVER CRANK 

02 BEARING SURFACE NON-REPEAT 
LEVER 

G ENGAGING SUR- NON-REPEAT 
FACE LEVER 

02 GUIDE SLOT NON-REPEAT 
LEVER 

Figure 4-23. Non-repeat Lever Mechanism, Rear View 
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4-24 

-- - - -

L::1 

02 Guide Slot 

0 Bearing Surface 

0 Hooks - Each End 

0 Bearing Surface 

G Engaging Surface 

Figure 4-31. Local Line-Feed Mechanism 

SAT Felt Washer 

G Gear Teeth 

020 Oil Hole 

04 Internal Mech-
anism 

SAT Felt Wick 

020 Oil Hole 

02 Camming &lrface 
Each Cam 

SAT Felt Washer 

Figure 4-32. Keyboard Shaft Mechanism 

Local Line-Feed 
Trip Link 

Local Line•Feed 
Function Levt>r 

Spring 

Function Bail 

Local Line•Feed 
Fu."ction Lever 

[) "' 

Signal Generator 
Shaft 

Signal .Generator 
Shaft 

Signal Generator 
Shaft 

Keyboard Clutch 

Keyboard Clutch 

Signal Generator 
Cam 

Signal Generator 
Cam 

Signal Generator 
Shaft 
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02 Oiler - Each End Motor Shaft 
(Right and Left) 

G Teeth (2 Gears) Intermediate Gears 

02 Ball Bearing Intermediate Gear 
(2 Bearings) Shaft 

Figure 4-33. In termediate Gear Mechanism 

4-35 LOCKING BAIL 
MECHANISM 

4-36 CODE BAR BAIL 
MECHANISM 

4-37 UNIVERSAL BAIL 
LATCHLEVER MECHANISM 

Figure 4-34. Signal Gener ator Mechanism, Righ t Si de View 
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4-26 

0 HOOKS-EACH END 

SAT FELT WASHERS (2 
WASHERS- FRONT 
AND REAR} 

SAT FELT WICK 

0 GUIDE SLOTS 
{3 SLOTS) 

Figure 4-35. Locking Ba il Mechanism 

SAT Felt Washers 
{2 Washers) 

0 Bearing &lrface 
{2 Places) 

0 Hooks - Each End 
(2 Springs) 

SAT Felt Washer 

04 Bearing 

02 Bearing &lrface 

02 Engag� &lrface 

Figure 4-36. Code Bar Bail Mechan ism 

\ 

'") • 
' 
t 

SPRING 

LOCKING BAIL 
POST 

CAMMING SUR-
FACES 

LOCKING BAIL 

• 

' :) 

Codebar Bail 

Codebar Bail 

Spring 

Codebar Ball Latch 

Codebar Ball 

Codebar Bail Latch 

Eccentric Follower 
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0 HOOKS (EACH 
END) 

GUIDE SLOT 
(EACH SIDE OF 
SLOT) 

ENGAGING SUR-
FACE 

ENGAGING SUR
FACE 

FELT WASHER 

SPRING 

U NIVERSAL BAIL 
LATCH LEVER 

CODE BAR BAIL EX-
TENSION 

RESET BAIL LATCH 

UNIVERSAL BAIL 
LATCH LEVER 

Figure 4-37. Universal Bail Latchlever Mechanism 

SAT FELT WASHER ROLLER 

0 BEARING SURFACE RETAINING RING 

SAT FELT WASHERS RESET CAM FOLLOWER 
{FRONT & REAR) SHAFT 

05 OIL HOLE RESET CAM 
FOLLOWER SHAFT 

0 HOOKS-EACH END SPRING 

0 ENGAGING SUR- RESET LEVER 
FACE 

Figure 4-38. Reset cam Follower Mechanism 

4 -27 



NAVELEX 0967-LP-625-5010 

4-28 
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4-40, 4-41 

CHARACTER COUNTER 
MECHANISM 

4.:..42 
ELECTRICAL LINE
BREAK MECHANISM 

Figure 4-39. Character Counter and Electrical Line-Break 
Mechanisms, Rear View 

-{ G ENGAGING SUR- COUNTER SCALE 
FACE BRACKET 

0 BEARING SURFACE INDICATOR CORD 
PULLEY 

0 HOOKS-EACH END SPRING 

0 BEARING SURFACE RATCHET LATCH 
LEVER 

0 BEARING SURFACE RATCHET DRIVE 

LEVER 

Figure 4-40. Character counter Mechanism 
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0 Contact Surface 

0 Bearing Surface 

02 Bearing Surface 

G Teeth 

0 Engaging Surface 
(2 Places) 

0 Hooks - Each End 
(3 Springs) 

0 Bearing Surface 

0 Bearing Surface 

0 Engaging &lrfaces 
(3 Surfaces) 

Figure 4-41. Character Counter Mechanism 

01 Hooks - Each End 

� I 1 J 1 It G Contact Surface 

01 Bearing Surface 

Antibounce Latch 

Antibounce Latch 

Ratchet Drum 

Ratchet 

Reset Le\'er 
Ex-tension 

Spring 

Reset Bail 

Dri\'e Le\'er 
Feed Bail 

Drive Lc\'cr 
Bail & Reset 
Bail 

Spring 

Sensitive SWitch 

Break Lever 

Figure 4-42. Electrical Line-Break Mechanism 
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Jr.-...... G 

0 

G 

ENGAGING SUR-

FACE 

HOOKS-EACH END 

BEARtNG SURFACE 

ENGAGING SUR-

FACE 

LOCAl LINE-FEED 

TRJP LINK 

SPRiNG 

LEVER 

MAGNETIC BLOWOUT 

SWITCH 

Figure 4-43. Local Paper Feed-Out Mechanism 

NOTE: 

REST PERFORATOR TRANSMfTTER IN 

UPRIGHT POSITION. 

Figure 4-44. Repeat-on-Space Mechanism 
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4-45 
REPEAT-ON-SPACE 
MECHANISM 

"'' . ., . 

� 

4 

") 

0) 
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HOOKS-EACH END SPRING 

BEARING SURFACE- LEVER EACH END 

ENGAGING SURFACES LEVER 

Figure 4-45. Repeat-on-Space Mechanism 

4-48 SYNCHRONOUS PULSE MAGNET MECHANISM 

Figure 4-46. Synchronous Pulse, Front View 

4-31 



NAVELEX 0967-LP-625-5010 

4-32 

"'t-------------o GUIDE SLOTs (LEFT I RIGHT I TOP AND son oM) 

Figure 4-47. Code Bar Guid e  

0 Hooks - Each End 

0 Hooks - Each End 

SAT Felt Washers 

0 Hooks- Each End 

Universal Codebar 
Spring 

Clutch Tripbar 
Spring 

Armature- Pivot 

Spring 

Figure 4- 48. Synchronous Pulsed Magne t Me chanism 

G Engaging Slrface Contact Swinger 

Figure 4-49. Conta ct SWinger 
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Felt Washer Eccentric Follower Pawl 

Bearing Surface Eccentric Follower Pawl 

Guide Slot Eccentric Follower Pawl 

Engaging Surface Eccentric Follower Pawl 
Teeth (2 Wheels) Ra tchet Wheels 

02 Bearing Surface Ratchet Wheel 
Each End Shaft 

Contact Pawl 

Felt Washer Latch Pawl 

Felt Washer Latchlever 

Hooks - Each End Spring 
(3 Springs) 

Figure 4-50. Time Delay Mechanism 

ANSWER-BACK MECHANISM 

Figure 4-51. Answer-Back Mechanism 
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CAMMING SURFACES SENSING LEVERS 
(5 PLACES) 

BEARING SURFACE DETENT LEVER 

BEARING SURFACE DETENT LEVER 
AND ROLLER 

0 HOOK -EACH END SPRING 

0 BEARING SURFACE DETENT LEVER 
ROLLER 

0 HOOKS-EACH END SPRINGS 
(5 SPRINGS) 

0 HOOK - EACH END SPRING 

Figure ij-52. Answer-Back Se ns ing Lever Mechanism, Top View 

ij- 3ij 

�-------0 HOOK -EACH END 

J--....,..----- 0 BEARING SURFACES 
(2 PLACES) 

SPRING 

ARMATURE 
AND SHAFT 

Figure ij-53. Answer-Back Armature Mechanism, Front View 
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Figure 4-54. 
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01 Contacting Surface Latch and Stop Lever 

01 Latching Surface Latch and Stop Lever 

An�rer-Back Latch and Stop Lever Mechanism 

...-------- 01 Canrming Surface 

02 Bearing Surface 
{2 Places) 

Stop Lever 

Stop Lev�:·r and 
Lever Pivot 

Figure 4-55. Answer-Back stop Lever, Front view 
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. . 01 

01 

02 

I 0 01 

Engaging Surfaces 
(5 Places) 

Bearing Surface 
(Both Sides) 

Bearing Surfaces 
(5 Levers) 

Guiding Surfaces 
(5 Places) 

Sensin� Levers and 
Codebars 

Levers Pivot and 
Side Plate 

Sensing Levers 
and Levers Pivot 

Sensin� Levers and 
Mounting Plate 

Figure 4-56. Answer-Back Code Bars and Sensing Levers, Top View 

02 Bearing Surface Eccentric Stud 
and Drive Link 

01 Hook - Each End Spring 

01 Engaging Surface Blocking Lever 
and Stop Lever 

G Shaft Drive Plate 

02 Bearing Surface Drive Plate Shaft 
(2 Plates) and Side Plate 

Engaging Surface Drive Link 
and Stud 

Bearing Surface Blocking Lever 
and Lever Pivot 

-...........01 Engaging 8urface Blocking Lever 
and Extension 

Figure 4-57. Answer-Back
'
�Driving Mechan ism, Front View 
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01 

01 
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Bearing Surface Stepping Pawl 
and Eccentric 
Stud 

Contacting Surfaces Stepping Pawl 
and Codeblades 

Hook - Each End Spring 

Contacting Surface Adjusting Screw 

Contacting Surface Lever and Latch 

Figure 4-58. Answer-Back stepping Pawl, Front View 

r-------------------- 01 Engaging Surfaces Eccentric and 
Lock! ever 

----------
.r---------------f+-,.----- 01 Bearing Surfaces Function Lever 

and Bail 

G Contacting Surface "Here Is" Lever 
and Bail 

Figure 4-59. Answer-Back Keyboard Lock Bail Mechanism 
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thoroughly. Saturate all felt 
washers and oilers, and apply 
oi l to each end of all springs. 
Apply oil to points where it 
wi ll adhere and not run off. 
Avoid overlubrication. Keep 
el ectrical contacts and wire 
insulations free of lubricants . 
In g eneral, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear t eeth and 
points of heavy pressure. 

4-9. TYPING UNIT LUBR ICATION. 
The following paragraphs provide 
typing unit lubrication 
instructions and specify 
lubrication intervals in 
Table 4-2 which depend on the 
am ount of da ily operation and 
the speed of operation. 
Lubrication methods for the 
ty ping unit are indexed in Table 
4-5 and pres ented in lubrication 
charts. The lubrication charts 
consist of photographs and line 
dr awings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
re fer to line drawings 
in dicating each specific 
mechanism to b e  lubricated and 
m ethod of lubrica tion. 

a. R e ferences to front, 
re ar, left, right, etc., in the 
lubrication charts, apply to the 
typing unit as viewed by the 
operator facin g the unit . 

b. Lubricate the typing 
unit just prior to p lacing it in 
se rvice. After 300 to 500 
op erating hours, relubricate the 
typing unit. Recheck all clutch 
gaps; reset if n ecessary. 
Thereafter, use the lubrication 
intervals specified in 
Table 4-2. 

4-38 

WARN ING 

Disconnect pow er b efore 
applying any lubricant. 

c. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the caroming surfaces o f  each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specif ic lubrication 
instructions indicated in the 
line drawings. 

d. Whenever clutches are 
disass embled, apply a thin coat 
of grease to the shoe lever 
spring loops, and oil to the 
internal mechanisms. Fill 
lubricator reservoir at 
indicated intervals. 

e. Lubricate the typing 
unit thoroughly. Saturate all 
felt washers and oilers, and 
apply oil to each end of all 
springs. Apply oil to points 
where it will adhere and not run 
off. Avoid overlubrication. 
Keep electrical contacts and 
wire insulations free of 
lubricants. In general, apply 
oil to all bearings, wicks, and 
locations where parts rub, 
slide, or move w ith respect to 
each other. Apply grease to 
gear t eeth and points of heavy 
pressure. 

4-10. TYPING A ND NON-TYPING TAPE 
PERFORATOR LUBRICATION. The 
following paragraphs provide 
perforator lubrication 
instructions and specify 
lubrication intervals in 
Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
typing and non-typing ta pe 
perforator are indexed in Table 
4-6 and presented in lubrication 
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Figure 

4-60 

4-61 

• 4-62 

4-63 

I 4-64 

4-65 

4-66 

4-67 

4-68 

l 4-69 

: ( 
4-70 

4-71 

4-72 

4-73 

4-74 

4-75 

4-76 

4-77 

4-78 

4-79 

4-80 

4-81 

4-82 

(� 4-83 

4-84 

NAVELEX 0967-LP-625-5010 

Table 4-5. Typing Uni t  Lubrication Chart Index 

Title 

Printing Area, Front V i e w  

Printing Mechanism 

Type Box Carriage Mechanism, Rear V i ew 

Paper Feed Area 

Paper Fe ed Mechanism 

C ode Bar Area 

code Bar Detents 

Code Bar Mechanism 

Ribb on Area 

Ribbon-Feed Mechanism 

Ribb on-Feed Mechanism 

Vertical Posi tioning Mechanism 

Ribbon Area 

Ribbon-Feed Mechanism 

Vertical Posi tioning Mechanism 

Selector Area 

Code Bar Mechanism Area 

Selector Mechanism 

Functi on Area 

Stunt Box Mechanism, Right Side View 

Stripper Bla de Mechanism 

Function Area 

Ribbon Reverse Mechanism 

Shift Mechanism 

Func tion Rocker Shaft Mechanism 

Page No . 

4-44 

4-45 

4-46 

4-46 

4 -47 

4 -47 

4-48 

4-48 

4-49 

4-49 

4-50 

4-51 

4-52 

4-53 

4-5 4  

4 -5 5  

4-55 

4-56 

4 -57 

4-58 

4-58 

4 -59 

4-59 

4-60 

4-6 0 

4-39 
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Table 4-5. Typing Unit Lubrication Chart Index - Continued 

Figure 

4-85 

4-86 

4-87 

4-88 

4-89 

4-90 

4-91 

4-9 2 

4-93 

4-94 

4-95 

4-96 

4-97 

4-98 

4-99 

4-100 

4-101 

4-102 

4-103 

4-104 

4-105 

4-106 

4-107 

4-108 

4-109 

4- 40 

Title 

Spacing Area 4-61 

Spacing Drum D rive Mechanism 4-62 

carriage Return Mechanism 4-63 

Spacing Drum Feed Mechanism 4-63 

Track Guide Mechanism 4-63 

Horizontal Positioning Area 4-64 

Horizontal Positioning Mechanism 4-64 

Horizontal Positioning Mechanism 4-65 

LETTERS-FIGURES Shift Area 4-66 

LETTERS-FIGURES Shift Mechanism 4-66 

LETTERS-FIGURES Shift Mechanism 4-67 

oscillating Mechanism 4-67 

oscillating Mechanism 4-68 

Main Shaft Area 4-68 

Main Shaft-Clutches, Gears 4-69 

Main Shaft Mechanism 4-69 

Select or Cam Clutch Assembly 4-70 

Main Shaft-Clutches, Gears 4-70 

Spacing Area 4-71 

Spacing Mechanism 4-71 

Spacing Mech anism 4-72 

Spacing Mechanism 4-72 

Line-Feed Area 4-73 

Line-Feed Mechanism 4-73 

Line-Feed Area 4-74 

� 
) 

l 

0) 

;") 



l 

J 

I 

• 

• 

i 

I 

I 

( ' 

( 

( 

NAVELEX 0967-LP-625-5010 

Tab le 4-5. Typing Unit Lub rication C hart Index - Continued 

Figure 

4-110 

4-111 

4-112 

4-113 

4-114 

4-11 5 

4-11 6 

4-11 7 

4-118 

4-119 

4-120 

4-121 

4-122 

4-123 

4-124 

4-125 

4-126 

4-127 

4-128 

4-129 

4-130 

4-131 

4-132 

4-133 

'Iitle 

L ine-Feed Mechanism 

Paper Guide Ar ea 

Paper Guide Mechanism 

Horizontal Tabulator Mechani sm, 
Ea rly Design 

Tab ulator Shaft Mechanism 

Spac e Suppression Mechanism 

Horizontal Tabulator Mechanism, 
Early Design 

Op erating Lever Mechanism 

Spacing Clutch Mechanism 

Selective Calling Mechanism 

Stripper Bail Mechanism 

Shift and Stripp er Bail Mechanisms 

Selective Ca lling Mechanism 

Single-Doubl e Line-Feed Mechanism 

Function Reset Bail Mechanism 

Selective Calling Mechanism 

Clutch Suppr ession Mechanism 

Local Backspac e Mechanism 

Pawl Mechanism 

Trip Mechanism 

Reverse Line-Feed Mechanism 

Trip Mechanism 

Line-Feed Mechanism 

Page Feed-Out Mechanism 

Page No. 

4-74 

4-75 

4-75 

4-76 

4-76 

4-76 

4-77 

4-77 

4 -78 

4-78 

4-79 

4 -79 

4-80 

4-80 

4-81 

4-81 

4-82 

4-82 

4 -83 

4-83 

4-84 

4-84 

4-85 

4-86 

4 -41 
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Table 4-5. Typing Un±t Lubrication Chart Index - Continued 

Figur e 

4-134 

4-135 

4-136 

4-137 

4-138 

4-139 

4-140 

4-141 

4-142 

4-143 

4-144 

4-14 5 

4-146 

4-14 7 

4-14 8 

4-149 

4-150 

4-151 

4-152 

4-153 

4-154 

4-155 

4-42 

Title 

Drive Mech anism 

Paper -Out Alarm Mechanism 

continuous Spacin g Mecha nism 

Slide Arm Bracket 

Compression Sprin g 

Trip Mechanism 

Horizontal Tabulator Mechanism, 
Late Design 

Blocking Lever 

Spacing Cutout Transfer Bail 

Bail Extension Arm 

Latch Bail 

Operating Lever 

Intermediate Bail 

Slide Arm 

Operating Lever 

T wo-Color Ribbon Mechanism 
oscillating Lever, Top View 

Two-Color Ribbon Mechanism Ribbon 
Operating Mechanism, Right Side View 

Univer sal contact Stunt Box 
Mechanism, Rear View 

Operating Mechanism, Right Side View 

Vertical Tabulation an d Transmitter 
Distributor Control Mechanism 

Form A lignment Switch Mechanism, 
Left Side View 

Univer sal Contact Selector Mechanism, 
Right Side View 

Pa9,!LNO. 

-
4-86 

4-87 

4-87 

4-88 

4-88 

4-88 

4 -89 

4-90 

4-90 

4-90 

4-91 

4-91 

4-91 

4-92 

4-92 

4-93 

4-9 3  

f 

4-94 

4-94 

4-95 

4-95 

4-96 
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Table 4-5. Typing Unit L ubrica tion C hart Index - Cont inued 

Fi� 

4-156 

4-157 

4-158 

4-159 

Title 

DC Magnet-operated Print Suppression 
Mechanism, Left Side View 

LETTERS-FIGURES Code Bar Shift 
Magnet Mechanism, Left Side View 

Print suppression and Off -Line 
Stunt Shift Control Mechanism, Left 
Side View 

Form Feed-Out Mechanism, Rig ht Side 
View 

Page No. 

4 -9 6  

4-96 

4-97 

4-97 
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4-61 

PRINTING 

MECHANISM 

4-62 

�') 

TYPE BOX CARRAGE ')' 

MECHANISM 

4,-61 
' 

PRINTING 

MECHANISM 

Figure 4-60. Printing Area, Front View 
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SAT Felt Washers (2) Printing Hammer 
Operating Bail 

SAT Spring Felt Wick Secondary Printing Arm 

G Engaging Surface Secondary Printing Arm 

G Engaging Surface Printing Hammer Stop 

G Engaging Surface Printing Hammer 

SAT Spring Felt Wick Printing Hammer 

0 Hooks Springs 

SAT Felt Washer Operating Bail Latch 

0 Engaging Surfaces Operating Bail Latch 

TOP VIEW 

FeltWashers (3) Carriage Rollers 

� ( )01) ( l J 
- G Guiding Surface Print Arm Extensio 

FRONT VIEW 

SAT Felt Washers (2) 

0 Track Surface 

Figure 4-61. Printing Mechanism 

Print Arm 

Print Track 
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4-46 

,__ 0 Bearing Surface 

0 Bearings 

0 Hooks 

'--:::::: ________ SAT Felt Wick 

'----------------0 Bearing Surface 

---------- ---- 0 Bearing Surface 

Typebox Latch 
Toggle 

Typebox Rollers 

Spring 

Spring 

Typebox Latch 

Typebox Link 

Figure 4-62. Type Box carri age Mechanism, Rea r View 

4-64 PAPER FEED 

MECHANISM 

Figure 4-63. Paper Feed Area, Front View 
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NAVELEX 0967-LP-625�5010 

q,;;o.. _________________ 0 Hooks 

J� • 0 Bearing Surface 

--------------- 0 Bearing Surface 

G Teeth (2 Gears) 

0 Bearings 

0 Bearing Surfaces 

0 Bearing Surfaces 

0 Bearing Surfaces 

0 Hooks 

0 Bearing Surface 

0 Bearing Surfaces 

Spring 

Platen Detent Bail 

Paper Finger Shaft 

Platen Gears 

Platen Shaft 

Paper Pressure Roller 
Shafts 

Paper Straightener 
Shaft 

Paper Straighte�er 
Levers 

Spring 

Release Lever 

Release Lever Link 

Figure 4-64. Paper Feed Mechanism, Front View 

LEFT FRONT VIEW 

4-66 
CODE BAR 
DETENTS FRONT VIEW 

Figure 4-65. Code Bar Ar�a 

KtiJi :lit 4-67 CODE BAR 
MECHANISM 
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4-48 

Jt------ 0 BEARING BALLS 
(9 BALLS) 

CODE BAR DETENT 

Figur e 4-66. Code Ba r Detents, Left Side V iew 

GUIDE SLOTS (9) CODE BARS 

'------0 HOOKS SPRINGS (3) 

Figure 4-67. Code Bar Mechanism, Front View 
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NAVELEX 0967-LP-625-5010 

4-69 RIBBON•FEED 
MECHANISM 

4-70 RIBBON•FEED 
MECHANISM 

4-71 VERTICAL POSITIONING 
MECHANISM 

Figure 4-68. Ribbon Area, Right Side View 

Bearing Surface Ribbon Roller Shaft . 
Felt Washer Ribbon Spool Shaft 

Bearing Surface Ribbon Spool Toggle 

� =��. � . � ! � f 0 Hooks �ib�on Feed Lever 

? )i1Qixfh,G7\'� r "F tJ pnng 

F=�==����f.,:.l ___ 0 Engaging Surface Ribbon Detent Lever 

'---------= ........ =....· ---- 0 Hooks Ribbon Ratchet 
Wheel Spring 

'--------------- G Teeth Ribbon Ratchet 
Wheel 

Figure 4-69. Ribbon-Feed Mechanism, Right Side View 
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SAT 

0 

0 

0 

' II U 0 

REAR VIEW 

0 

0 

0 

G 

LEFT SIDE VIEW 

Felt Washers 

Bearing Surface 

Hooks 

Bearing Surface 

Bearing Surface 

Engaging Surface 

Bearing Surface 

Engaging Surface 

Teeth 

Ribbon-Feed Lever 
Bail 

Ribbon Lever 

Spring 

Ratchet Feed Lever 
Shaft 

Ribbon Detent Lever 
Shaft 

Ribbon Reversing 
Arm 

Ribbon Reverse 
Levers 

Ribbon Reverse 
Lever 

Ribbon Reverse 
Spur Gear 

Figure 4-70. Ribbon-Feed Mechanism 
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(' 

SAT Felt Washer Vertical Positioning 
Lever 

0 Bearing Surface Ribbon Drive Link 

0 Engaging Surface Vertical Positioning 
Lever 

0 Engaging Surfaces Vertical Positioning 
Locklever 

0 Hooks Spring 

0 Bearing Surfaces Vertical Positioning 
Lever 

SAT Felt Washers (2) Main Side L£>ver 
Follower Am1 

0 Guiding Surface Stripper Blade 

� 0 Bearing Surface Ribbon Drive Link 

( 0 Hooks Spring 

----0 Bearing Surface Operating Lever 

0 Bearing Surface Stripper Blade Arm 

0 Engaging Surface Main Side Lever 
Follower Arm 

SAT Felt Washer Operating Lever 
Extension 

0 Hooks Spring 

SAT Spring Felt Wick Rocker Shaft Bracket 

0 Bearing Surface Rocker Shaft Bracket 

0 Ball Bearing Main Rocker Shaft 

SAT Felt Oiler Vertical Positioning 
Lever 

( 
Figure 4-71. Vertical Positioning Mechanism, Right Side V iew 
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4-73 RIBBON·FEED 

MECHANISM 

4-73 RIBBON-FEED 

MECHANISM 

4-74 

VERTICAL POSITIONING 

MECHANISM 

Figure 4-72. Ribbon Area, Left Re�r View 
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0 HOOKS-EACH END 

0 BEARING SURFACE 

02 BEARING SURFACE 

,ad - I! \ ,•:�- .� .� .. �� "=? SAT FELT WASHER 
� �i ... 

LEFT SIDE 

0 HOOKS - EACH END 

02 ENGAGING SURFACE 

SPRING 

RIBBON SPOOL SHAFT 

RIBBON ROLLER SHAFT 

RIBB.ON SPOOL SHAFT 

SPRING 

RIBBON DETENT LEVER 

SAT FELT WASHERS RIBBON•FEED LEVER BAIL 

(2 WASHERS) 

�II' II --� 02 BEARING SURFACE RIBBON REVERSE LEVER 

!:j 
.., 

III�I.U�� 
"' ' ' .... 

REAR -VIEW 

' 

G TEETH RIBBON RATCHET WHEEL 

0 HOOKS - EACH END SPRING 

02 ENGAGING SURFACE RIBBON DETENT LEVER SHAFT 

02 BEARING SURFACES RATCHET FEED LEVER SHAFT 

(2 PLACES) 

02 BEARING SURFACE RIBBON REVERSE LEVER 

02 ENGAGING SURFACE RIBBON REVERSING LEVER 

02 ENGAGING SURFACE RIBBON REVERSE LEVER 

G TEETH RIBBON REVERSE SPUR GEAR 

Figure 4-73. Ribbon-Feed Mechanism 
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0 Guiding Surface Stripper Blade 

0 Engaging Surfaces Vertical Positioning 
Locklever 

0 Bearing Surface Ribbon Drive Link 

SAT Felt Washer Vertical Positioning 
Link 

Hooks Spring 

Engaging Surface Vertical Positioning 
Lever 

Bearing Surface Ribbon Drive Link 

0 Bearing Surfaces Vertical Positioning 
Lever 

SAT Felt Washers (2) Main Side Lever 
Follower Ann 

SAT Felt Oiler Vertical Positioning 
Lever 

0 Caroming Surface Main Side Lever 
Follower Ann 

0 B�l Bearing Main Rocker Shaft 

0 Hooks Spring 

SAT Spring Felt Wick Rocker Shaft 
Bracket 

0 Bearing Surface Rocker Shaft 
Bracket 

0 Bearing Surface Stripper Blade Ann 

Figure q -7q. Vertical Positioning Mechanism, Left Side View 
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4-76 

CODE BAR 

MECHANISM ---. 

NAVELEX 0967-LP-625-5010 

·� 
/ 

4-77 

---- SELECTOR 

MECHANISM 

Figure 4-75. Selector Area, Right Side View 

0 Guide Slots Shift Levers 

0 Engaging Surface Shift and Transfer Levers 

0 Bearing Guide Slots Transfer Lever Guide 
Bearing 

0 Roller Bearings Shift Lever Link Rollers 

SAT Felt Washers Shift Lever Link Shaft 

0 Hooks Springs 

0 Guide Slots Intermediate Arms and 
Transfer Levers 

0 Bearing Surfaces Shift Levers 
0 Bearing Guide Slots Intermediate Arm Guide 

Bearing 

SAT Felt Washer Shift Lever Link 

0 Oil Hole Shift Lever Drive Arm Shaft 

Figure 4-76. Cod e Bar Mechanism Area, Right Side View 
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4-56 

0 

SAT 

0 

0 

0 

0 

0 

0 

Bearing Guide 
Slots 

Felt Wick 

Engaging Surfaces 

Guide Slot 

Wick 

Guide Slots 

Hooks 

Bearing Guide 
Slots 

Teeth 

Teeth 

Hoqks 

Push Lever Guide 
Bearing 

Selector Wick 

Push Levers 

Marking Locklever 

Lubricator Wick 

Selector and Push 
Levers 

Springs 

Selector Lever Guide 
Bearing 

Knob 

Gear 

Spring 

Figure 4-77. Selector Mechanism, Right Side View 

�) 

,,) 

.,. 
·,;J 



( 

( 

(, 

4-80 

4-79 
STUNT BOX 

MECHANISM 

STRIPPER BLADE 

MECHANISM 

NAVELEX 0967-LP-625-5010 

Figure 4-78. Function Area, Re ar View 

4-57 



NAVELEX 0967-LP-625-5010 

Guide Slots Function Levers 

Guide Slots Function Paw Is 

Each Felt Wick Function Pawl 
Springs 

Guide Slots Function Bars 

Hooks Springs 

Engaging Surfaces Function Bars 
(Front and Rear) 

Guide Surfaces Line Feed Slide Ann 

Hooks Spring 

Bearing Surface Keyboard Locklever 

Engaging Surfaces Function Levers 

Figur e 4-79. stunt Box Mechanism, Right Si de View 

0 

0 

G 

0 

0 

0 

0 

G 

d 
1:2 - 0 

Engaging Surface 

Guide Surfaces 

Engaging Surfaces 

Guide Surfaees 

Engaging Surface 

Engaging Surfaces 

Guiding Surface 

Upper.and Lower 
Surface 

Guiding Surface 

Line•Feed Stripper 
Slide 

Stripper Slide 

Stripper Blade 

Stripper Blade 

Stripper Blade 

Line•Feed Fu11ction 
Pawl Strippet1' 

Stripper Blade 

Stripper Blade 

Stripper Bail 

Figure 4-80. S tripper Blade Mechanism, (Late Design), Rear View 

4-58 

"') 

� 

/) ,,,. 

c,) 



' 
, 

(� 

( 

i 
,,,.' 

(Left Side View) 

NAVELEX 0967-LP-625-5010 

4-82 
RIBBON-FEED 
MECHANISM 

4-83 
SHIFT 
MECHANISM 

4-84 

FUNCTION ROCKER 
SHAFT MECHANISM 

Figure 4-81. Function Area, Re ar View 

0 Engaging Surface Ribbon Reverse Detent 

Bearing Surface Paper Release J-.ever 
" •  

G Teeth Ribbon Reverse Spur Gear 

0 Bearing Ribbon Reverse Shaft 

0 Hooks Spring 

0 Bearing Surface Ribbon Reverse Detent 

(Front View) 

Figure 4-82. Ribbon Reverse Mechanism 
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4-60 

0 ENGAGING SURFACES LETTERS FUNCTION SLIDE 
0 ENGAGING SURFACE FIGURES FUNCTION SLIDE 

02 GUIDING SURFACES LETTERS AND FIGURES FUNCTION SLID! 
1------------- (EACH SLIDE) 

02 ENGAGING SURFACE LETTERS-FIGURES CODE 
BAR FORK 

Figure 4-83. Shift Mechanism, TOp Vie� 

FELT WASHER SPACE SUPPRESSION BAIL 
GUIDE SURFACE CARRIAGE RETURN SLIDE ARM 

FELT WASHERS FUNCTION ROCKER SHAFT 
(2 WASHERS) 
FElT WASHERS FUNCTION BAIL TOGGLE LINK 
(2 WASHERS) 

SAT FELT WASHERS FUNCTION BAIL 
(2 WASHERS) 

Figure 4-84. Function Rocker Shaft Mech anism, Rear View 
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4-87 
CARRIAGE RETURN 
MECHANISM 

NAVELEX 0967-LP-625-5010 

4-89 
TRACK GUIDE MECHANISM 

4-88 
SPACING DRUM FEED 
MECHANISM ----. 

4-86 
SPACE DRUM DRIVE 
MECHANISM 

Figure 4-85. Spacing Area, Front View 
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FRONT VIEW 

-- ---·- --

BOTTOM VIEW 

0 Engaging Surface Space Pawls (2) 

0 

0 

0 

0 

0 

0 

0 

SAT 

0 

G 

Engaging Surface Spacing Cutout 
Lever 

Bearing (Outer 
and Inner End) 

Engaging Surface 

Roller Beanng 

Engaging Surfact:>s 

Apply Around 
Periphery of Cup 

Hooks 

Bearing Surfaces 

Bearing Surfaces 

Felt Wick 

Roller Bearings 

Teeth 

Spacing Drum 
Shaft 

Transft>r Slide 

Stop :\m1 H"llt·r 

Carriagt• Ht'tum 
Latch Bail 

Dash pot 

Springs 

Spacing Pawls 
Eccentrics 

Carriage Return 
Latch Bail 

Spring Wick 

Transfer Slide 
Rollers 

Spacing Drum 
Ratchet Wheel 

p?') 

) 

�0 Cable Grooves Spacing Drum 

0 Cable Grooves Spacing Drum 

G Teeth Spacing Drum Ratchet 

SAT Oilers Spacing Drum Shaft 

0 Engaging Surfaces Carriage Return Latch 
Bail 

0 Engaging Surface Transfer Slide 

0 Apply Around Dash pot 
Periphery of Cup 

Figure 4-86. spacing Drum Drive Mechanism, (Late Model) 
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T Felt Oiler Printing Track Guide 

Between Layers Carriage Return Spring 

Cam Disc Surface Margin Indicator Cam 
Disc 

Bearing (Outer Carnage R eturn Spring 
and Inner End) Drum Shaft 
Hooks Spring 
Spring Felt Wick Tension Pulley Bail 

Beanng Surface Tension Pulley Bail 
Felt Oiler Main Bail 

Bearing Surface Pulley 

Cable Grooves Carriage Return Spring 
Drum 

Figure 4-87. carriage Return Mechanism, Front View 

J � � 0 

� 0 

0 
-------0 

�-------------0 

--------0 
Figure 4-88. Spacing Drum 

Engaging Surfaces 

Bearing Su rface 

Hooks 

Engaging Surface 

Automatic Carr1�P 
Return Bellcrank 

Automatic Carriage 
Return Bellcrank 

Spring 

Spacing Drum Feed Pawl 
Release Link 

Bearing Surfaces Spacing Drum Feed Pawl 
Release Link 

Hooks Spring 
Feed Mechan ism, Front View 

�·I I SAT Felt Oiler Printing Track Guide 

Figure 4-89. Track Guide Mechanism, Front View 
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4-92 
HORIZONTAL 

4-92 POSITIONING MECHANISM�-

HORIZONTAL POSITIONING MECHANISM 

4-91 
HORIZONTAL POSITIONING 
MECHANISM 

4-92 ") 
HORIZONTAL POSITIONING 
MECHANISM 

Figure 4-90. Horizontal Pos itioning Area, Front View 
") 

FELT WASHER 

ENGAGING SURFACE 

02 DETENTS 
(2 DETENTS) 

02 ENGAGING SURFACE 

FELT WASHERS 
(2 WASHERS) 

RIGHT·SIDE ��j 02 BEARING SURFACE 

.--------------SAT FELT WASHERS 
(2 WASHERS) 

�· 
02 ENGAGING SURFACES _ \-r (2 PLACES) 

� SAT FELTWASHERS 
(2 WASHERS) 

HORIZONTAL REVERSING SLIDE 

HORIZONTAL REVERSING 
SLIDE <;HIFT LEVER 

DETENT BAILS 

HORIZONTAL REVERSING SLIDE 
SHIFT LEVER 

OSCILLATING RAIL SHIFT SLIDE 

HORIZONTAL REVERSING SLIDE 
SHIFT LEVER 

HORIZONTAL REVERSING SLIDE 

HORIZONTAL REVERSING SLIIE 

OSCILLATING RAIL SHIFT SLIDE 

Figure 4-91. Forizontal Po sitionin g  Mechanism, Front View 
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0 Hooks Spring 

---�:AT Felt Washer 

Engaging Surfaces 

Codehar Belkrank 

Horizontal Motion S top 
Slides TOP VIEW 

0 Hooks Spnngs 

0 Bearing Surfan•s Dt>n•lt>ra t 111 g 
Slidt> Bdlcranks 

0 Engaging Surfaces Dec-t-lt->rating 
ShdP!> 

SAT Felt Washers Sh1ft Silde Dnve 
Links 

I / 

� �0 Bearing Surfaces Shift Sltde D rivP 
FRONT VIEW Links 

0 Guiding Surface Horizontal Positioning 
Lock lever 

0 Hooks Spring 

0 Bearing Surface Horizontal Locklever Arm 
Roller 

SAT Felt Wick Spring 

SAT Felt Washer Horizontal Positioning 
Locklever 

FRONT VIEW 

Figure 4-92. Horizontal Positioning Mechanism 
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4-96 

OSCILLATING 
MECHANISM 

4-94 
LETTERS

FIGURES 
SHIFT 
MECHANISM 

4-97 

OSCILLATING 
MECHANISM 

4-95 
LETTERS-FIGURES 
SHIFT MECHANISM 

Figure 4-93. LETTERS-FIGURES Shift Area, Front View 

4-66 

0 Guiding Surfaces Shift Link Breaker 
Slide 

SAT Felt Washer Letters-Figures Shift 
Slide Post 

0 Bearing Surfaces Letters-Figures Shift 
Slide 

SAT Felt Washer Letters-Figures Shift 
Slide Post 

Figure 4-94. LETTERS-FIGURES Shift Mechanism, Front View 
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SAT Felt Washer Shift Slide Drive Link 

.� 0 Bearing Surface Breaker Slide Bail 

0 Bearing Surfaces Main Bail Link 

SAT Felt Washer 

0 Bearing Surface 

0 Bearing Surfaces 

Shift Slide Drive Link 

Breaker Slide Bail 

Main Bail Link 

Figure q-qs. LETTERS-FIGURES Shift Mech anism, Front View 

SAT _Felt Washers (3) 

SAT Felt Oiler 

Bearing Surface 

r- '' ' ) 0 Bearing Surface 

L------------SAT FeltWasher 

Pulleys 

Oscillating Rail Slide 

Oscillating Rail Shift 
Link 

Oscillating Rail Shift 
Link 

Oscillating Rail Guide 
Ann 

Figure 4-96. Oscillating Mechanism, Front View 
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4-68 

·� 

SAT Felt Washers (3) Pulleys 

0 Bearing Surfaces Oscillating Rail Shift 
Link 

SAT Felt Washer Oscillating Rail 
Guide Arm 

F igure 4-97. Oscillating Mechanism, Front View 

4-99 

MAIN SHAFT -

CLUTCHES AND GEARS 

4-100 

MAIN SHAFT 

MECHANISM 

4-101 SELECTOR CAM CLUTCH 

ASSEMBLY ----. 

,,)• � 

) 

4-102 

IN SHAFT- .)  
CLUTCHES AND GEARS 

'" 

Firrure 4-98. Main Shaft Area, Bottom View 
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SAT Felt Washer Drive Link 

SAT Internal Clutch Assemblies 
Mechanisms 
(Felt Wicks and 
Springs) 

G Teeth ( 4 Gears) Main Shaft Gears 

0 Bearing Surfaces Clutch Sleeves 

�r 0 Ball Bearing Main Shaft Bearing 

0 Camming Surfaces Clutch Discs 

0 Bearing Surface Drive Link Bearing 

Fiqure 4-99. .Main Shaft - Clutches and Gears, Bottom Vieu 

SAT Felt Washers 

SAT Internal 
Mechanisms 
(Felt Wicks and 
Springs) 

0 Bearing Surfaces 

0 Ball Bearing 

0 Bearing Surfaces 

0 Camming Surfaces 

Eccentric Follower 
Arm Bearings 

Clutch Assemblies 

Eccentric Follower 
Arm Cam 

Main Shaft Bearing 

Clutch Sleeve 

Clutch Discs 

Figure 4-100. Main Shaft Mechanism, Bottom View 
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Felt Washer Selector Cam Sleeve 

0 Camming Surfaces Clutch Disc 

SAT Internal Mechanism Selector Clutch 
(Felt Wicks and 
Springs) 

' lp.::.j- ' 0 Caroming Surfaces Selector Cam 

Figure q-101. selector Cam Clutch Assembly, Front Viev7 

0 Engaging Clutch Trip 
Sur faces Levers (All) 

0 Engaging Clutch 

SAT 

0 

SAT 

Surfaces Latchlevers (All) 

Spring Cam Follower 
Felt W ick Arm Roller 

Bearing Cam Follower 
Surface Arm 

Felt Clutch Trip 
Washers Lever Shaft 
(All) 

Figure 4-102. Hain Shaft - Clutches and Gears, Rear Vie\'7 
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4-105 
SPACING 
MECHANISM 

4-104 
SPACING 
MECHANISM 

NAVELEX 0967-LP-625-5010 

Figure ��-103. Spacing Area, Bottom View 

0 Engaging Surfaces Spacing Trip Lever 

SAT Felt Washers Spacing Suppression 
Slide 

SAT Felt Washers Spacing Trip Lever 

SAT Felt Washer Spacing Trip Lever 
Bail Shaft 

0 Engaging Surface Spacing Trip Lever Bail 

'------- G Engaging Surface Trip Reset Cam 

'---------0 Hooks Springs 

Figure 4-104. Spacing Mechanism, Left Side View 
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� 

4-72 

-� 
02 OIL HOLE SPACING SHAFT 

G TEETH SPACING SHAFT GEAR 

Figure 4-105. Spacing Mechanism, Left Side View 

0 Engaging Surface 

SAT Felt Washers (2) 

SAT Felt Washer 

0 Engaging Surface 

)l.ll�• SAT Felt Washers (2) 

0 Hooks 

Spacmg Cutout 
Transfer Bail 

Spacing Cutout 
Transfer Bail 

Spacing Cutout Bail 

Spacing Cutout Bail 

Carriage Return Bail 
Shaft 

Spring 

Figure 4-106. Spacing Mechanism, Right Side View 
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4-108 

.............. - LINE•FEED 

MECHANISM 

Figure 4-107. Lin e-F e ed Area, Rear View 

�-------------------------------0 HOOKS-EACH END 

� 02 BEARING SURFACE 

02 BEARING SURFACE 

G TEETH 
(2 GEARS) 

02 ENGAGING SURFACE 
02 GUIDING SURFACE 

02 GUIDING SURFACES 
(2 BARS) 

02 ENGAGING SUR FACE 

HOOKS-EACH END 

GUIDING SURFACES 
(2 BARS) 

02 BEARING SURFACES 
(2 BEARINGS) 

G TEETH 

02 BEARING SURFACE 

SPRING 

PLATEN HAND WHEEL 

PLATEN IDLER SPUR GEAR 

PLATEN SPUR GEARS 

LINE-FEED BARS 
LINE-FEED BAR RELEASE 
LEVER 

LINE-FEED BARS 

LINE-FEED BAR 
RELEASE LEVER 

SPRING 

LINE-FEED BAR BELL 
CRANK 

LINE-FEED BAR 
ECCEN TRIC BEARING 

LINE·FEED CLUTCH 
SPUR GEAR 

LINE·FEED CLUTCH SPUR 
GEAR SHAFT 

Figure 4-108. Line-Feed Mechanism, Fight Side View 
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4-74 

4-110 LINE•FEED 

MECHANISM 

Figure 4-109. Line-Feed Area, Rear View 

Teeth 

Bearing Surface 

u. G Teeth 

Bearing Surface 

Teeth 

5l? \ � -0 Bearing Surface 
�- "tS 

Hooks 

Handwheel Gear 

Platen Detent Bail 

Idler Gear 

Idler Gear 

Platen Gear 

Platen Gear 

Spring 

Figure 4-110. Line-Feed Mechanism, Right Side View 
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4-112 PAPER GUIDE 

MECHANISM 

Figure 4-111. Pape r Guide Ar ea, Rear View 

0 Hooks 

0 Pivots (2 Places) 

0 Pivots ( 2 Places) 

0 Hooks 

G Pack Pin and 
Spring Cavaties 
(22 Places) 

Spring 

Guide Bracket Latch 

Guide Bracket Shaft 

Spring 

Sprocket 

Figure 4-112. Paper Guide Mechanism, Right Side View 
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4-114 TABULATOR SHAFT 

MECHANISM 
4-115 

SPACE SUPPRESSION 

MECHANISM 

Fiqure 4-113. Horizontal Tabulato r Mechanism, (Early Design), 
Front View 

_,...------0 

0 

0 

Hooks 

Hooks 

Bearing Surfaces 

�� 0 Bearing Surface 
�-------0 Engaging Surfaces 

Figure 4-114. Tabu lato r Shaft Mechani sm, 

Spring 

Spring Torsion Coils 

Tabulator Sh aft 

Tabulator Pawl 

Tabulator Stop Clip 

Front View 

Bearing Surfaces 

Engaging Surface 

Spacing Cutout Transfer Bail 

Spacing Cutout Transfer Bail 

Hooks 

Felt Washers (2) 

Bearing Surface 

Engaging Surface 

Spring 

Bail Stud 

Bail Extension Ann 

Spacing Cutout Transfer Bail 

Fig ure 4-115. Space Supp ression Mech anism, Right Side View 
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4-118 

SPACING CLUTCH 
MECHANISM 

4-117 
OPERATING LEVER 
MECHANISM 

Figure 4-116. Horizontal Tabulato r Mechanism, (Early De sign) 
Bottom View 

0 ENGAGING SURFACES SPACING TRIP ARM 
(2 PLACES) 

0 HOOKS - EACH END SPRING 

0 ENGAGING SURFACE OPERATING LEVER 

BEARING SURFACE BLOCKING ARM 

BEARING SURFACES TRIP ARM LATCH BAIL 
(2 PLACES) 

BEARING SURFACE OPERATING LEVER 

0 HOOKS- EACH END SPRING 

0 GUfDE SURFACE BLOCKING ARM 

0 ENGAGING SURFACES SLI DE ARM 

(2 PLACES) 

0 BEARING SURFACE SLIDE ARM 

Figure 4-117. Operating Lever Mechanism, Left Side View 
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�, 
• (. 

' Ill----' I 

� 

0 

0 

0 

0 

0 

0 

SA.T 

G 

GUIDE SURFACE CAM ARM 

G Ul DE
. 
SURF ACE TABULATOR SLIDE ARM 

HOOKS SPRING 

ENGAGING SURFACE CAM ARM 

BEARING SURFACES CAM ARM 

HOOKS SPRING 

CAMMING SURFACE CAM ARM 

FELT WASHERS (5) ClUTCH TRIP SHAFT 

CAMMI NG SURF ACE SPACING CLUTCH 

RESTORING CAM 

Figure 4 -118. Spacing Clutch Mecha nism, Rig ht Side View 

4-121 
SHIFT AND STRIPPER 

BAIL MECHANISM 

4-120 

STRIPPER BAIL 

MECHANISM - ---

Figure 4-119. S el ective Calling Mechanism, Rear View 
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0 Bearing Surfaces Cam Arms 

G Engaging Surfaces Contact Arms 

G Engaging Surfaces Cam Arms 

SAT Felt Washers ( 4) Driving Cam 

0 Guide Slots Stripper Blade 

....._ ____ G Caroming Surfaces Driving C'am 

Felt Washer Stripper Bladf:' Dri\1ng :\nn 

Figure 4-120. Stripper Bail Mechanism, Left Side View 

r------::�----------0 Engaging Surfaces Codebar Forks 

.JK I I , 

� 
-0 Sliding Surfaces 

) - _J !"'=' 

0 Hooks 

0 Rollers and Pivots 

0 Sliding Surfaces 

0 Engaging Surfaces 

0 Engaging Surface 

0 Guide Surfaces 

G Engaging Surfaces 

0 Guide Surfaces 

0 Engaging Surface 

Blocking Slide 

Springs 

Function Slides 

Function Slides 

Function S lides 

Line-Feed Strip�r 
Slide 

Stripper Slide 

Stripper Blade 

Stripper Blade 

Stripper Bail 

Figure 4-121. Shift and Stripper Bail Mec hanisms, Rear View 
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r--- 4-124 FUNCTION RESET BAIL 
MECHANISM 

4-1�3 SINGLE-DOUBLE LINE

Fiqure 4-122. 

�,.., 
FEED M�CHANISM ---.. 

Selective Calling Mechanism, Rear View 

-----02 PIVOT 

----02 ENGAGING SURFACE 

/. 02 GUIDE SURFACES 

FELT WASHER 

02 ENGAGING SURFACES 

(4 SURFACES) 

02 COILS 

02 HOOKS -EACH END 

----- 0 HOOKS -EACH END 

SINGLE-DOUBLE 

LINE·FEED LEVER 

OPERATING ARM 

OPERATING ARM 

OPERATING ARM 

STRIPPER BAIL 

TORSION SPRING 

SPRING 

SPRING 

Fi gure 4-123. Single-Double Line-Feed Mechanism, Right Side View 
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T
o HOOKS - EACH END SPRINGS 

(2 SPRINGS) 

SAT FELT WICKS SPRINGS 
(2 SPRINGS) 

SAT FELT WASHERS CAM SHAFT 
(2 BEARINGS) 

02 BEARINGS FUNCTION BAIL 
(3 ROLLERS) ROLLERS 

SAT FELT WASHERS DRIVE LINK 
(EACH END) 

FELT WASHERS FUNCTION BAR 
{2 PIVOTS) RESET BAIL 

EN GAG lNG SURFACE FUNCTION CAM 
ROLLER 

FELT WASHER CAM ROLLER 
BRACKET LINK 

Figure 4-124. Function Reset .Bail Mec hanism, Right Side View 

4-126 

CLUTCH SUPPRESSION 

MECHANISM 

F igure 4-125. Selective Calling Mechanism, Left Side View 
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r-------- 0 Bearin� Solenoid 
Surfaces Bellcrank Lever 

,------0 Hooks Spring 

b �� lrr':t � � 'l II ��0 ��;::�s
g Blocking Bail 

'----SAT Felt Washers Blocking Bail 

(2) 

'��) 

Figure 4-126. Clutch Suppression Mechanism, Left Side View 
. ) 
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FRONT VIEW 

4-128 

PAWL MECHANISM 

FJ'. . -·��.,j �-J 
� �· . '� L r�· ·J--- �� 
'll'rJJ1i ' . . . �] � J/::,�L .� .. ·; � 

f)l:'f\;.! 
� ���\ ;� �"t · �� -

BOTTOM VIEW 

4-129 
TRIP MECHANISM 

Figure 4-127. Lo cal Backspa ce Mechanism 

,,) 

• • 



• 

• 
. I 

' 

' 
("" 

( 

\ 

NAVELEX 0967-LP-625�5010 

0 Engaging Backspace 
Surface Camming Bail 

0 Bearing 
Surface 

Adjusting Plate 

0 Engaging Intermediate Arm 
Surfaces 

Hooks Spring 

�---------------- 0 Bearing 
Surface 

Backspace 
Camming Bail 

Figure 4-128. Pawl Mechanism, Front View 

0 Guide Surfaces Backspact' Slidt' 
Arm 

0 Eng�mg Surface BackspacE' Bail 

G Carnmmg Surfan• Spanng Clutch 
Cam D1sc 

0 I-:ng�mg Surface Spanng Clukh 
Cam D1sc 

SAT Felt Oiler Tnp Lmk StnpJwr 
Lt•vt•r 

0 Bearing Surface Tnp Lmk Stnppt•r 
Lt•vt•r 

Felt Washers (2) Backspan• H;11l 

Hooks Spring 

0 Guide Slots Trip Link Stripper 
Lever 

0 Hooks Spring 

L---------------------0 Engaging Surface Trip Link Stripper 
Lever 

Figure 4-129. Trip Mechanism, Right Side View 
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"4-131 . 
TRIP MECHANISM 

BOTTOM VIEW 

4-132 I 
LINE-FEED MECHANISM l

,, 
� 

) 

REAR VIEW 

Figure 4-13 o. Reverse Line-Feed Mechanism 
) 

0 Engaging Surface Line•Feed Clutch 
Trip Lever 

0 Engaging Surface Trip Link 

SAT Felt Oiler Stripper Lever Cam 
Disc 

G Caroming Surface 

0 Engaging Surface Tr ansfer Bail 

0 Bearing Surface Trip Link 

0 Bearing Surface Stripper Lev.er 

0 Hooks Spring 

�--------- 0 Guide Slots Trip Link 

"---------- 0 Hooks Spring 

�------�----------------- 0 Bearing Surface Transfer Bail )' '""'+" 
Figure 4-131. �rip Mechanism, Left Side View 
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• 

( 

G Teeth (2 Gean)- Platen Spur Gean 

0 Guide Surface Line-Feed Bar Release 
Le-ver 

0 Guide Surfaces L1ne·F� Bars 121 

0 Hooks Spnn� 121 

Felt Oiler LinE>•Fef'd Bar 
Bellcrank 

Bearing Surface Lme•Ft•t>d Rar 
Bellcrank 

Hooks Sprmg -· ·- -
( .fYo�----- �0 Bearing Surfaces Line-Fef'd Bar 

Eccentnc 

Teeth Line•Feed Clut<:h Spur 
Gear 

Bearing Surface Spur Gear 

Bearing Surface Line·Feed Bar 
Bell crank 

Teeth Platen Spur Gear 
Bearing Surfaces Intermediate Lever 

Bearing Surface Roller 

Bearing Surface Reverse Line-Feed 
Slide Link 

Engaging Surfaces Line·Feed Bars (2) 

0 Hooks Spring 

( 
Figure 4-132. Line-Feed Mechanism, Right Side View 
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4-86 

4-134 DRIVE MECHANISM 

4-135 

PAPER·OUT ALARM 

MECHANISM 

Figure 4-133. Page Feed-Out Mecha nism, Left Rear View 

------- -----C ----------------
�-----G TEETH 

PIVOT 

BEARING SURFACE 

' 
G TEETH 

'-' 
0 PIVOT 

� ' "-'-
0 HOOKS - EACH END 

-----02 ENGAGING SURFACE 

IDLER GEAR 

ADJUST ABLE ARM 

HANDWHEEL 

GEAR 

BLOCKING ARM 

SPRING 

SLIDE 

Figure 4-134. Drive Me chanism, Left Side View 
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�------------��--0 Hooks 

......._ ______ 0 Bearing Surface 

Spring 

Bellcrank Follower Hub 

Figure 4-135. Paper-out Alarm Mechanism, Left Side View 

4-138 
COMPRESSION 
SPRING 

4-139 
TRIP 
MECHANISM 

Figure 4-136. Continuous Spacing Mechanism, Rear View 
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Engaging Surface 
(Two Brackets) 

CR Slide Arm Bracket 
LF Slide Arm Bracket 

Figure 4-137. Slide Arm Bracket 

--r------ SAT Felt Washers Connecting Link 

Engaging Surface Compression Spring 

Figure 4-138. Compression Spring 

Felt Washer Function Clutch Trip 
Lever 

SAT Felt Wick Spring 

0 Hooks Spring 

--------0 Bearing Function Clutch Trip 
SUrface Lever 

0 Engaging Function Clutch Trip 
Surface Lever 

Figure 4-139. Trip Mechanism 
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FRONT VIEW 

4-146 

INTERMEDIATE 

BAIL 

4-147 

SLIDE ARM 

4-148 

OPERATING 

LEVER 

BOTTOM VIEW 

NAVELEX 0967-LP-625-5010 

4-141 BLOCKING LEVER 

4-142 

SPACING 

CUTOUT 

TRANSFER 

BAIL 

4-143 

BAIL 

EXTENSION 

ARM 

4-145 

OPERATING LEVER 

4-144 

LATCH BAIL 

Figure 4-140. Horizontal Tabulato r Mechanism, (Late Design) 
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4-90 

0 Engaging Surface Tabulator Stops 

0 Bearing Surface Tabulator Pawl 

0 Hooks Springs 

.__ _________ 0 Bearing and Guide Blocking Lever 
Surface 

Figure 4-141. Blocking Lever, Front View 

.----------0 Bearing Surface 

---- 0 Bail Contacting 
Surface 

"-------- SAT Felt Washers 

Spacing Cutout 
Transfer Bail 
Spacing Cutout 
Transfer Bail 

Transfer Bail Stud 

Figure 4-142. spacing Cutout Transfer Bail, Front View 

0 

'------0 

'------0 

Hooks 

Bearing Surface 

Contact Surface 
With Spacing 
Cutout Lever 

Space Suppression 
Bypass Spring 

Bail Extension Arm 

Bail Extension Arm 

Figure 4-143. Bail Extension Arm, Right Side View 
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Latch Bail Spring 

Figure 4-144. Latch Bail, Right Side View 

0 Guide Surfaces 

0 Contact With 
Slide Arm 

0 Hooks 

0 Bearing Surface 

SAT Felt Wick 

0 Slot Camming 
Surface 

0 Bracket Contact 
Surface 

SAT Felt Washers 

G Caroming Surface 

Operating Lever 

Operating Lever 

Slide Arm Spring 

Operating Lever 

Spring 

Operating Lever 

Operating Lever 

Stripper Bail Shaft 

Spacing Clutch 
Restoring Cam 

Fiqure 4-145. Operatin g Lever, Right Sid e View 

SAT Felt Washer Trip Lever Arm Shaft 

r--------- 0 Contact Surface Intermediate Bail 
Spacing Trip Lever 

A , , #f .� �..., 0 Contacting Surface Spacing Trip Lever Arm 

I ) H-(.' 0 Contact Surface 
Trip Lever Arm 

Intermediate Bail 

Figure 4-146. Intermediate Bail, Right Side View 
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0 Bearing Surface Opt•rating Lt•vpr 
Slidt• :\rm 

,- � 
(� ,j I 

0 Engaging Surface Operating Lt-vt'f 
With Blocking Lever Slide Arm 
and Bracket 

0 Hooks Slide Arm Spring 

Figure 4-147. Slide Arm, Right Side View 

Contacting Surface 
With Adjusting Plate 

Bearing Surface 

Bearing Surfaces 

Operating Lever 

Trip Lever Arm 
Latch Bail 

Operating Lever 

Figure 4-148. Operating Lever, Right Side View 
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� 1 
G Shaft Mounting Oscillating Lever 

ii� I = � 
· 

I 
Surface and Roller Bail 

, . IL .I ----------- 0 Engaging 
Surfaces 

_ )�Lft:::jitU SAT FeltWashers I 

Ribbon Reversing 
Levers 

Ribbon Spool 
Bracket Shaft 

Figur e 4-149. Two-Color Ribbon Mechanism oscillating Lever, Top 
View 

,----------- SAT FeltWashers 

-
0 Hinge and 

Stop Lever 

'----------- 0 Engaging 
Surfaces 

Ribbon Ratchet 

Ribbon Magnet 
Bracket 

Ribbon Spool 
Bracket 

Figure 4-150. Two-Color Ribbon Mechanism Ribbon Operating 
Mechanism, Right Side View 
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4-152 OPERATING MECHANISM 'J· 
Figure 4-151. Universal contact stunt Box Me chanism, Rear View 

4-94 

0 Bearing Surface 

G Surface 

G Latching Surface 

G Engaging Surface 

0 Hooks 

U A II III II II IIIIIJ o Bearing Surface 

Latch Cam 

Cams 

Latchlever 

Insulator 

Spring 

Latchlever 

Figure 4-152. operating Mechanism, Right Side View 
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,------------- G Gear Page Feed-Out 

'.. G Gear Idler 

'-" ' 0 Bearing Handwheel 

�----- 0 Pivot Adjustable-Ann 

--------- 0 Bearing Surface Adjustable Ann 
and Blocking Lever 

�---- 0 Spring Blocking Lever 

--------- 0 Pivot Blocking Lever 

........_ ___ 0 Slides (2) Page Feed-Out and 
Vertical Tab 

Fiqur e 4-153. Ver tical Tabulation and Transmitter Distributor 
control Mechan ism 

', /'7 /,--,,_\ 

G 
"v I " I 

/ 
/ 

I 

\ 
I 

I 

- ---

' 
'- -- - - --, 

i IT 0 

/ 

' 

I 

I 
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-- ._) 

Periphery Disc 

Pivot Point Form Align ment Lever 

Hooks Spring 

Figure 4-154. Form Alignment Switch Mechanism, Left Side View 
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G Hook Spring 

G Both Faces Contact Arm Insulator 
Metal Sleeve Assembly 

SAT Felt Washer Arm 

Figure 4-155. Universal Con ta ct Selecto r Mechanism, Right Side 
View 

G Blocking Surface Armaturt' Extt>nsion 

1: 

��� II� 
Blocking Bail Ex!Rnsion 

!I 
Supprt'ssion Arm 

0 Hooks Spring 
ll: 1L _) 

� 

0 Pivots ( 2) Armaturt> 

Fig ure 4-156. DC Mag net-Opera ted Print Suppressi on Mechanism, 
Left Side View 

0 Pivots (2) Shift Magnet Armature 

0 Engaging Surface Transfer Lever and 
Codebar Pilot Pin 

0 Hooks Spring 

L-------- 0 Engaging Surface Shift Magnet Armature 
and Transfer Lever 

L _________ 0 Bearing Transfer Lever 

Figure 4-157. LETTERS-FIGURES Code Bar Shift Magn et Mechanism, 
Le ft Side View 
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-�+----0 Hooks Spring 

/ r'::J G Bearing Armature Ext and 
Surface Blocking Lever Ext 

� SAT Felt Washers Blocking Lever 

Pivots (2) Armature 

Figure 4-158. Print Suppre s sion and Off-Lin e stunt Shift control 
Mechanism, Le ft Sid e View 

'-:I 
o 

�· 0 

Pivot 

Loop 

Form Feed-Out Bail 

Torsion Spring 

Figure 4-159. Form Fee d-Out Mechan ism, Right Rear View 
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Function Box (Typing Perforator 
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View 
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Printing Mechanism (Typing 
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4-161 
PERFORATOR CLUTCH 

�· .t.rrp'""' ,__- DRIVING SHAFT MECHANISM 
Jr l.i (NON-TYPING ONLY) 

4-164 PERFSRATOR CLUTCH 
GEAR MECHANISM 
(NON-TYPING ONLY) 

4-162 PERFORATOR CLUTCH AND 
RESET CAM MECHANISM 

4-163PERFORATOR CLUTCH MECHANISM 
(NON-TYPING ONLY) 

4-165 ROCKER BAIL MECHANISM 
(NON-TYPING ONLY) 

Figure 4-160. Perforator Mechanism, Top View 

02 BALL BEARING PERFORATOR C LUTCH 
DRIVING SHAFT 

Figure 4-161. Perforator Clu tc h Driving Shaf t Mechanism 
(Non-Typing) 

�--------- 04 FUNCTION CAM NEEDLE BOTH ENDS OF SLEEVE 
BEARING (3) AND OIL HOLE IN SLEEVE 

02 ROLLER PIVOT FUNCTION CAM 

03 CAMMING SUR- RESET CAM SLEEVE 
FA.CE (EACH CAM) 

Figure 4-162. Perforator Clutch and Reset Cam Mechanism 
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FELT WASHER CLUTCH LATCH
LEVER 

' 

� 0 HOOKS-EACH END SPRING 

0 LATCHING SUR
FACE 

0 LATCHING SUR
FACE 

CLUTCH TRIP LEVER 

CLUTCH LATCH• 
LEVER 

Figure 4-163. Perforator Clutch Mechanism (Non-Typin g) 

5_.. 7 G GEAR TEETH PERFORATOR CLUTCH 
DRIVE AND DRIVEN 
GEARS 

Figure 4-164. P erforator Clutch Gear Mechanism (Non-Typing) 
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SAT FELT WASHER 

SAT FELT WICK (USE 
OIL HOLE) 

Figure 4-165. Rocker Bail Mechanism (Non-'l'yping) 

ROCKER BAIL 

ROCKER BAIL 
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4-167 REAR BRACKET 
GEAR MECHANISM 

4-168 PERFORATOR TRIP LEVER 
MECHANISM 

4-169 PUNCH SLIDE 
MECHANISM 

Fig�re 4-166. Perforator Transmitter, Front View 

11 ��r� I'�- G GEAR T�ETH 

� - "'"(\:<tl I .. 

REAR BEARING BRAC
KET GEAR 

Figure 4-167. Rear Bearing Bra cket Gear Mechanism 

.._.... 0 CONTACT SUR PERFORATOR TRIP 
LEVER 

Figure 4-168. 

FACE 

FELT WICK 

FELT WASHER 

PERF ORA TOR TRIP 
LEVER 

CLUTCH RELEASE 

0 BEARING SURFACE PERFORATOR TRIP 
LEVER 

0 HOOKS-EACH END SPRING 

0 ENGAGING SUR
FACE 

PERFORATOR TRIP 
LEVER LATCH 

Perforator Trip Lever Mechanism (Non-Typing) 
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Figure 4-16 9. 

� . . . ' . ,... ' ,�:r�'."" ,., .. ���· 

,�,' 
... . . 

TAPE-OUT SWITCH 
MECHANISM 
4-202 

ROCKER ARM 
MECHANISM 
4-179 

0 ENGAGING SUR-
FACE (5 LATCHES) 

0 ENGAGING SUR-
FACE (5 LATCHES) 

0 BEARING SURFACE 
(5 LATCHES) 

0 HOOKS-EACH END 
(5 SPRINGS) 

0 ENGAGING SUR-
FACE (5 LATCHES) 

Punch Slide Latch Mechanism 

RETRACTER BAIL 
MECHANISM 
4-172 

PUNCH SLIDE 
LATCH 

PUNCH SLIDE 
LATCH 

PUNCH SLIDE 
LATCH 

SPRINGS 

PUNCH SLIDE 
LATCH 

4-171 

TAPE SHOE ARM 
MECHANISM 
4-173 
PUNCH PIN 
MECHANISM 

4-174 

PUNCH SLIDE 
MECHANISM 

4-177 FEED WHEEL 
MECHANISM 

4-178 RESET BAIL 
MECHANISM 

Figure 4-170. Punch Mechanism - Rese t Perforator Transmitter, 
Left Side View 
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�i:::::: -� I 0 BEARING SURFACE 

Figure 4-171. 

0 BEARING SURFACE 
(2) (FRONT AND 
REAR) 

Tape Shoe Arm Mechanism 

TAPE SHOE 

TAPE SHOE ARM 

0 HOOKS-EACH END ROCKER BAIL SI>RING 
{4 SPRINGS) 

FELT WASHERS 
(2-FRONT & REAR) 

0 BEARING SURFACE 
(2-FRONT & REAR) 

Figure 4-172. Retractor Bail Mechanism 

I II 1111 : ••••••• I :./ 
0 

------.:n::T - 0 
' 

GUIDES AND 
NOTCHES {3 
PLACES) 

SPRING 

Figure 4-173. Punch Pin Mechanism 

RETRACTOR BAIL 

RETRACTOR BAIL 

PUNCH PINS 

RETRACTOR SPRING 

--------------- 02 ENGAGING SUR- PUNCH SLIDE GUIDE 
FACE 

0 HOOKS-EACH END SPRINGS 
(5 SPRINGS) 

G ENGAGING SUR
FACE (5) 

Figure 4-174. Punch Slide Mechanism 

RESET BAIL 
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0 

r 

0 SLIDING SURFACE (6) PUNCH PIN 

� 
(UPPER GUIDE) 

IRUIIIIDUIM Ill II 
0 SLIDING SURFACE (6) PUNCH PIN 

(LOWER GUIDE ) 

La.U J!' 0 SLIDING SURFACE (6) PUNCH PIN 

SLIDING SURFACE (6) PUNCH SLIDE GUI 

HOOKS-EACH �END SPRING 

Figure 4-175. Perforator Mechanism for Fully Perforated Tape 

4-106 

r---------------�--o 

_,--- SAT 

...---- SAT 

" -- 02 

RATCHET TEETH (2) FEED WHEEL 

PIVOT POINT 
(FELT WASHER ) 

PIVOT POINT 
(FELT WASHER) 

FEED WHEEL 

DIE WHEEL 

PIVOT POINTS (2) HANDWHEEL BEARIN< 

Figure 4-17 6. Perforator Mechanism 
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=: 
BEARING SURFACE FEED WHEEL KNOB 

/ RATCHET TEETH FEED WHEEL 
{2 PLACES) 

SAT FELT WASHER FEED WHEEL 

SAT FELT WASHER DIE WHEEL 

SAT FELT WICK$ (2) SPRING WICKS 

0 HOOKS-EACH END SPRING 
(2 SPRINGS) 

SAT FELT WASHER FEED PAWL 
-----

Figure 4-177. Feed Wheel Mechanism 

FELT WASHER (2 
WASHERS - FRONT 
& REAR) 

_ � / 
-SAT FELT WASHERS (2 

WASHERS - FRONT 
& REAR) 

0 ENGAGING SUR
FACE 

FELT WASHERS (2 
WASHERS - FRONT 
& REAR) 

FELT WASHERS {2 
WASHERS - FRONT 
& REAR) 

Figure 4-178. Reset Bail Mechanism 

TOGGLE LINKS 

RESET BAIL 

RESET BAIL 

TOGGLE BAIL 

TOGGLE BAIL 
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SAT FELT WASHER 

0 ENGAGING SUR-
FACE 

0 HOOKS-EACH END 

SAT FELT WICK 

0 BEARING SURFACE 

Figure 4-179. Rocker Arm Mechanism 

4-181, 4-182 

RIBBON-FEED 
MECHANISM 
(LATE DESIGN) ---

'("" ,;� "' 

'" " 

DRIVE LINK 

ROCKER ARM 

SPRING 

SPRING WICK 

ROCKER ARM 

4-185 
PUSHBARS 

;J .. • 

,..., G 
It " 

( , �7_ , , , , 
,�jt2 

0 � ' 
JRANSFER MECHANISM 
4-184 

Figure 4-180. Typing Perforator 
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01 HOOKS (2) SPRING 

02 PIVOT POINT FEED PAWL 

02 PIVOT CHECK PAWL 

02 PIVOT POINTS (2) REVERSING 
ARM 

G CONTACTING DRIVE ARM 
SURFACE ADJUSTABLE 

EXTENSION 

FELT WASHER DRIVE ARM SAT 
ROLLER 

( Figure 4-181. Ribbon-Feed Mechanism (Late Design), Front View 

{, 

01 HOOKS (2) SPRiNGS (2) 

G TEETH RATCHET WHEEL 

02 SHAFT RO LLERS (2) 

02 SHAFT I FELT RATCHET WHEEL 
WASHERS (2) 

02 PIVOT DETENT 

G CONTACTING DETENT 
SURFACES 

'--------- 02 UPPER AND LOWER SLIDE LEVER 
BUSHING 

�--------------------------- 02 PIVOT DRIVE ARM 

Figure 4-182. Ribbon-Feed Mechanism (Late Design), Rear View 
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�---------------- G TEETH ROTARY OUTPUT ��K 

r--�-----------02 OIL HOLE TYPE WHEEL HOUSING 

SPECIAL TEETH ROTARY OUTPUT RACK 
ROTARY CORRECTING LEVER 

'IJIZ "'"i:.�(W 02 PIVOT POINT 

PIVOT POINTS (2) 

PIVOT POINTS 
(FELT WASHERS) 
HOOKS - EACH END 

ROTARY 
CORRECTING 
LEVER SHAFT 

CONNECTING 
RODS 

DETENT LEVERS (8) 

SPRINGS (4) 

I \...,_.,� �>-�� G CONTACT POINTS DETENT 
LEVERS (8) 

L------------02 SLIDING SURFACE ROTARY OUTPUT RACK 

L--------------SAT PIVOT POINTS (3) CROSS LINKS 
(FELT WASHERS) 

) ,, 

Figure 4-183. Rotary P os itioning Mechanism (Typing Perforator c),, 
Only) 

, 

/',� 
I I \ 

I I \ 
I I \ 

I I 
I I 
I I 
I I 
I I 

I I 
I I 
' I ,/I ,..... .., ... 

1 -"  
I I 

I j 
I I 

I I 
I I 

I I I 
I 1 I 

I I 
I 

1 t,....T'" I 
I 1�1 } 

'-l.:-.:-... --

�� I 
/1} I 
<"",...""" 

' 
/ I/ 

,...""' 
{ ( ,..,.., ,,."'"

/ 

:: �: .... ""' 
I.J// 

,...----- 0 PIVOT POINTS (5) PULSE BEAMS 

.,-----0 CONTACT SURFACES (5) TRANSFER LEVERS 

---- 0 CONTACT POINTS (5) PULSE BEAMS 
(EACH END) 

� 0 HOOKS -EACH END SPRING 

..__ ____ 0 PIVOT POINTS (5) TRANSFER LEVERS 

'---------0 SLIDING SURFACES (5) GUIDE BRACKET 
(EACH SIDE) 

Figure 4-184. Transfer Mechanism (Typing Perforator Only) 
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\ 
G RACK TEETH (7) PUSH BARS 

�--O CONTACT SURFACES (7) PUSH BARS 

'--------- 0 CONTACT SURFACES (6) PUSH BARS 

Figure 4-185. Pushbars (Typing Perforator Only) 
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4-l88 
FUNCTION BOX 
(TYPING PERFORATOR ONLY) 

4-187 
FUNCTION CAM 
CLUTCH TRIP 
MECHANISM ---· 

4�195 ROCKER BAIL MECHANISM 
(TYPING PERFORATOR ONLY) 

..LI-'·" ;) .; . 

l .. ) .. \ 
�We�\ 

t 

,.�· 

iHAFT MECHANISM 

4-193, 4-194 
PRINTING MECHANISMS 
(TYPING PERFORATOR 
ONLY) 

.TYPING PERFORATOR ONLY) 

4-189, 4-190 
AXIAL POSITIONING MECHANISM 
(TYPING PERFORATOR ONLY) 

, 

\ 
Figure 4-186. Typing Perforator 

�----------- 0 CONTACT POINTS (2) MAIN TRIP LEVER 

.-------- 0 HOOKS - EACH END CLUTCH RELEASE SPRING 

.------..---'-- G CONTACT S URFACE RESET LEVER 

�SAT FELTWASHERS CLUTCH TRIP SHAFT 

0 HOOKS- EACH END LATCH LEVER SPRING 

0 CONTACT SURFACE CLUTCH STOP-LUG 

------------0 CONTACT POINT MAIN TRIP LEVER 

1--------------- 0 HOOKS- EACH END MAIN TRIP LEVER SPRING 

L--------------- 0 PIVOT POINT MAIN TRIP LEVER 

4-112 

Figure 4-187. Functio n cam-Clutch Trip Mechanism 
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.......... -------------0 SLIDING SURFACES FUNCTION BLADES 
(EACH SIDE) 

�----0 HOOKS -EACH END (2) EXTENSION ARM SPRINGS 

PIVOT POINTS FIGURES ARM ASSEMBLY 

----0 HOOKS - EACH END (2) 

0 SLIDING SURFACES 
(EACH SIDE) 

G CONTACT POINTS (2) 0 HOOKS - EACH. END � :0 PIVOT POINT 

�� G ROLLER SURFACE � 0  HOOKS -EACH END 

LETTERS AND 
FIGURES ARM 
ASSEMBLY SPRING S 
FUNCTION BLADES 

FUNCTION BLADES 

FUNCTION BLADE 
SPRINGS (2) 

LIFTER ROLLER 
LIFTER ROLLER 

LIFTER TOGGLE 
LINK SPRING 

0 HOOKS - EACH END LIFTER SPRING 

0 PIVOT POINT FUNCTION BLADE LIFTER 

I I I ' I �0 PIVOT POINTS (6) BELL CRANKS 

0 PIVOT POINTS LETIERS ARM ASSEMBLY 
EXTENSION 

Figure 4-188. Fu nction Box (Typing Perforator Only), R e ar View 

G 

-o 0 
G 

SLIDING GUIDE SURFACES CORRECTING DRIVE LINK 

HOOKS -EACH END SPRING 

PIVOT POINT AXIAL OUTPUT 
RACK 

CONTACT POINTS ROTARY CORRECT-
lNG CLAMP 

PIVOT POINT ROTARY CORRECT-
lNG LEVER SHAFT 

PIVOT POINT AXIAL CORRECT-
lNG PLATE 

TEETH AXIAL SECTOR 
TYPEWHEEL SHAFT 

CONTACT SURFACE AXIAL CORRECT
lNG PLATE ROLLER 

PIVOT POINTS OSCILLATING DRIVE BAIL 

(FELT WASHERS) 

0 PIVOT POINT AXIAL SECTOR 

L--==========================- sAT PIVOT POINT GUIDE ROLLER 
(FELT WASHER) 

I G TEETH AXIAL SECTOR 

AXIAL OUTPUT RACK 
Figure 4-189. Axial Positioning Me chanism (Typing Perforator 

Only) , Rear View 
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0 PIVOT POINT OSCILLATING BAIL 

0 CONTACT SURFACES RIBBON CARRIER 

0 PIVOT POINTS RIBBON OSCILLATING 
LEVER 

0 PIVOT POINT RIBBON OSCILLATINC 
(FELT WASHER) LEVER 

0 CONTACT SURFACES RIBBON CARRIER 

SAT PIVOT POINTS (2) OSCILLATING 
(FELT WASHERS) DRIVE LINK 

Figure 4-190. Axial Positioning Mechanism (Typing Perfora tor 
Only) , Left Side View 

0 DETENT POINTe; DETENT 
LEVERS (4) 

0 HOOKS - EACH END DETENT 
LEVER 
SPRINGS (2) 

SAT PIVOT POINTS DETENT 
(FELT WASHERS) LEVERS (4) 

Fi gure 4-191. De tent Assemblies, Bo ttom View 
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* IF FUNCTION CAM NEEDLE BEARINGS ARE DISSASSEMBLED AT ANY TIME, REPACK BEARINGS 
WITH GREASE. G TEETH GEARS 

.--- G CAMMING 
SURFACES 
BEARING 
SURFACES 

FUNCTION CAM 

BALL BEARINGS (2) 

* FUNCTION CAM NEEDLE 
BE..AR'�G SLEEVE (3) 

B OTH ENDS OF SLEEVE 
AND OIL HOLE IN SLEEVE. 

CAMMING CLUTCH CAM DISK 
SURFACE �, , , R",...,_.J L-""' I -----

o 
--0 BEARING FUNCTION CLUTCH 

SURFACE DRUM 

� / � , I 02 �����s BALL BEARINGS (2) 

L-��:::::;::===:t====d===------G TEETH GEAR 

Figure 4-192. Shaft Mechanisms (Typing Perf orator Only) 

.---------------- G CONTACT SURFACE 

r------------02 SLIDING SURFACE 

PRINTING LATCH 

PRINTING TRIP LINK 

02 PIVOT POINT PRINTING LATCH 

02 PIVOT POINTS PRINT HAMMER 

0 HOOKS- EACH END PRINT HAMMER SPRING 

0 HOOKS - EACH END HAMMER ACCELERATOR 
SPRING 

0 HOOKS - EACH END PRINTING LATCH 
SPRING 

Figure 4-193. Prin ting Mechanism (Typing Perforat or Only), L eft 
Side View 

0 PIVOT POINT PRINTING DRIVE liNK 

�)?':_/ \ 0 HOOKS - EACH END PRINTING TRIP LINK 
SPRING 

'---+---+----+------ 0 PIVOT POINTS (2) PRINTING PIVOT ARM 

Figure 4-194. Prin ting Drive Link, Trip Link and Pivo t Arm, L eft 
Side View 
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------ G CONTACT SURFACE RIBBON•FEED ECCENTRIC 

,----- 0 PIVOT POINTS 

STUD 

PUSH BAR OPERATING BLADE 

..----- SAT SLIDING SURFACE PUSH BAR OPERATING BLADE 
(FELT WASHER 
UNDER BLADE) 

G PIVOT POINT CORRECTING DRIVE LINK 

0 PIVOT POINT OSCILLATING DRIVE LINK 

0 ROLLER SURFACE CAM FOLLOWER ROLLER 
(UPPER AND LOWER) 

0 PIVOT POINTS CAM FOLLOWER ROLLERS 

0 PIVOT POINT PRINTING DRIVE LINK 

SAT PIVOT POINT 
(FELT STRIP) 

ROCKER BAIL 

' 0 ROLLER SURFACE CAM FOLLOWER ROLLER 

,c_---------------0 CONTACT SURFACE FUNCTION CAM 

Figure 4-195. Rocker Bail Mechanism (Typin g Perforator Only), 
Rear V iew 

4-196, 4-197 
MANUAL AND POWER DRIVE 
BACKSPACE MECHANISM FOR 
CHADLESS TAPE, FRONT VIEW 

POWER DRIVE BACKSPACE 
MECHANISM (EARLY DESIGN) 
4-199 

Figure 4-196. M anua l and Power Drive Back space Mechanism for 
Chadless Ta pe, Front View 
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02 BEARING SURFACE RAKE SHAFT 
- - (REAR) 

\ rvri r.r:::::r 
G GEAR TEETH GEAR SEGMENT 

0 HOOKS-EAC.H END PAWL SPRING 

02 BEARING SURFACE FEED PAWL 

G CONTACT SURFACE FEED PAWL 

0 HOOKS-EACH END SPRING 
(3 SPRINGS) 

02 BEARING SURFACE BELL CRANK 

Figure 4-197. Manual and Power Drive Backspace Mechanism for 
Chadle ss Tape 

.---------o2 HOOKS -EACH END BACKSPACE PAWL 
SPRING 

BEARING SURFACE BACKSPACE PAWL 
FEEDING SURFACE BACKSPACE PAWL 

02 BEARING SURFACE NUT, SHOULDER 

BEARING SURFACE BELL CRANK 

_-Q2 HOOKS -EACH END BELL CRANK SPRING 

Figure 4-198. Manual and Power Drive Backspace Mechanism for 
Perforated Tape 
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02 BEARING SURFACE LINK 02 ROTATING SUR- ECCENTRIC 
FACE 02 ENGAGING SURFACE LATCH 02 SLIDING SURFACE ECCENTRIC D RIVE 

ARM FORK 02 BEARING SURFACE ARM 02 BEARING SURFACE ARMATURE BAIL 0 HOOKS-EACH END SPRINGS {2 SPRINGS) 

Figure 4-199. Power Drive Backspace Mechanism, Early Design 

�-------02 BEARING SURFACE LINK 

�02 �RFACE LATCH 

':=a:: 

ROTATING SURFACE ECCENTRIC 

SLIDING SURFACE ECCENTRIC DRIVE 
ARM FORK 

ENGAGING SURFACE LATCH 

HOOKS - EACH END 
(2 SPRINGS) 

SPRINGS 

Figure 4-200. Power Drive Backspace Mechanism, Latest Design 
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G CONTACT SUR
FACE 

0 HOOKS-EACH END 

FELT WASHERS 

CONTACT BAIL 

SPRING 

ARM AND CONTACT 
BAIL 

Figure 4-201. Single Auxiliary Timing contact s Mechanis m 

0 HOOKS-EACH END SPRINGS 
(2 SPRINGS) 

0 BEARING SURFACE TAPE LEVER 
(FRONT AND REAR) 

G CONTACT SUR- SWITCH LEVER 
FACE 

0 BEARING SURFACE SWITCH LEVER 

Figure 4-202 . Tape-out switch M echanism 
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.---------------- 0 HOOKS-EACH END 

------0 SLOT 

lfl- .' 0 SLOT 

�------=-------- 0 GUIDE EXTENSION 

SPRING 

FUNCTION BOX 

REAR PLATE 

FUNCTION BOX 

FRONT PLATE 

FUNCTION BLADE 

Figure 4-203. Unshift-on-Space Mechanism 

::::r r�H� i"9 w: ;; G CONTACT SURFACE 
(( 

0 HOOKS-

EACH END 

G CONTACT SURFACE 

I G SLIDING SURFACES 

'--l.-l.-..J.-_.__._ _____ G SENSING FINGERS 

FUNCTION BLADE 

SPRING 

fUNCTION BLADE 

FUNCTION BLADE 

FUNCTION BLADE 

Figure 4-204. Signal Bell contact M echanism, Right Side View 
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charts. T he lubrication charts 
consist of photographs and line 
dr awings. Photographs show th e 
general area to be lubricated. 
Ca llouts on the photographs 
re fer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 

a. References to front, 
rear, left, righ t, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing the unit. 

b. Lubricate the uni t 
just pri or to placing it in 

service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck all clutch gaps; 
reset if necessary. Thereaf ter, 
use the lubrication intervals 
specified in Table 4-2. 

WARNING 

Disconnect power before 
applying any lubricant. 

c. Apply a thick film of 
grease to all gears. Apply oil 
to all cams, including the 
ca mming surfaces of each c lutch 
disk. Refer to paragraph 4-6c 
fo r symbols that apply to the 
sp ecific lubrication 
instructions indicated in the 
li ne drawings. 

d. Whenever clutches are 
disassembled, apply a thin coat 
of grease to the shoe lever 
sp ring loops, and oil to the 
internal mechanisms. Fill 
lu bricator reservoir at 
in dicated intervals. 

e. Lubricate the unit 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oi l to each end of all springs. 
Apply oil to points where it 

N AVELEX 0967-LP-625-5010 

will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oi l to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 

4-11. TYPING REPERFORAT OR 
LUBRICATION. The following 
paragraphs provide typing 
reperforator lubrication 
instructions and specify 
lubrication intervals in 
Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation . 
Lubr ication methods for the 
typing reperforator are indexed 
in Table 4-7 and presented in 
lubrication charts. T he 
lubrication charts consist of 
photographs and line drawings. 
Photographs show the general 
area to be lubri cated. C allouts 
on the photographs refer to line 
drawings indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 

a. References to f ront, 
rear, left, right, etc ., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing the unit. 

b. Lubricate t he uni t  
just prior to placing it i n  
service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck all clutch g aps; 
reset if necessary. Thereafter, 
use the lubrication intervals 
specified in Table 4-2. 

WARNING 

Disconnect power before 
applying any lubricant. 
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Table 4-7. Typing Reperforator Lubrication Chart Index 

Figure 

4-205 

4-206 

4-207 

4-208 

4-209 

4-21 0 

4-21 1 

4-212 

4-213 

4-214 

4-21 5  

4-21 6 

4-217 

4-218 

4-219 

4-220 

4-221 

4-222 

4-223 

4-224 

4-225 

4-122 

Title 

Typing Reperforator Unit 

Ribbon-Feed Mechanism, Late Design 

Punch, Pin, Retractor, and Punch S lide 
Guide for Chadle ss Tape Mechanism 

Punch Mechanism for Fully Perforated 
Tape 

Punch Drive Link, Feed P awl and 
c omponents for Chadless Tape Mechanism 

Sliding Surfaces, Feed Wheel and 
components for Fully Perforated Tape 

Typing Reperforator Unit Component s 

Rotary Positioning Mechanism 

Select or Mechanism 

Range Finder Mechanism 

Main Shaft Mechanism 

T ransfer Mechani sm 

Pushbars 

Location of Rocker Bail, Function Box, 
Axial Positioning and Function Cam 
Clutch Trip Mechanisms on Typing 
Reperforator Unit 

Function Box Mechanism 

Axial Positioning Mechanism 

Axial Positioning Mechanism, Left Side 
View 

Detent Assemblies 

Printing Mechanism with Steel Print 
Hammer, Left Side View 

Rocker Bail Mechanism, Rear View 

F unction cam Clutch Trip Mechanism 

Page No. 

4-125 

4-126 

4-127 

4 -128 

4-129 

4-13 0 

4-131 

4-132 

4 -132 

4-133 

4-134 

4-134 

4-135 

4-13 6 

4-137 

4-137 

4-13 8 

4-138 

4-139 

4-13 9 

4-140 

4 
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Table 4-7. Typing Reperforator Lubrication Chart Index -
Continued 

Figure 

4-22 6 

4-22 7 

4-22 8 

4-229 

4-230 

4-23 1 

4-232 

4-233 

4-234 

4-235 

4-236 

4-237 

4-238 

� itle ! Page No. 

Slack Tape Mechanism I 4-140 

Main Shaft and Jack Shaft (Two-Sha ft 
Unit) I 4-141 

Main Shaft and Jack Shaft Location on 
ASR 2 8  Typing Reperforator I 4 -142 

Unshift- on-Space M echanism I 4-143 

Signal Bell Contact Mechanism, R ight 
Side View I 4 -143 

Manual and Solenoid Operated Interfering 
LTRS Tape Feed -Out Mechanism and Signal 
Bell M echanism Area I 4-144 

Manual and Solenoid operat ed Interfering 
LTRS Tape Feed-Out Mechanism, Drive 
Shaft and Trip Lever L ubrication Points 

Remote Control Non-interfering L�S Tape 
Feed-Out Mechanisms 

Remote Control Non-interfering LTRS and 
BLANK �ape Fee d-Out Mechanis ms 

Remote Control Non-interfering LTRS and 
BLANK Tape Fee d-Out M echanisms, Points 
of Lubrication 

Feed-out Pawl , Drive Lever, and 
Locklever on Remote Control Non
interfering BLANK Tape Feed-Out 
Mechanism, Early Design 

Lifter Lever, Ratchet Le ver, and Latch 
Arm on Remote Control Non-interfering 
BLANK Tape Fee d-out M echanism, Early 
Design 

Kick-Out Arm, Armature B ail, and Lever 
Shaft on Remote Control Non- interfering 
BLANK �ape F eed-Out Mechanism, Early 
Design 

4 -145 

4-146 

4-147 

4-148 

4-149 

4 -150 

4 -151 

4-123 



N AVELEX 0967-LP-625 -5 010 

Table 4-7. Typing Reperf orator Lubrication Chart Index -
Continued 

Figure 

4-239 

4-240 

4-241 

4-242 

4-243 

4-244 

4-245 

4-246 

4-247 

4-248 

4-249 

4-25 0 

4-25 1 

4-252 

4-25 3 

4-25 4 

4- 124 

Title 

switch Lever and Spring on Remote 
Non-interfering BLANK Tape Feed-out 
Mechanism, Early Des ign 

Remote Control Non-interfering BLANK 
Tape Feed-Out Mechanisms, Later Design 

Remote Control Non-interfering BLANK 
Tape Feed-Out Mechanisms, component 
Lubrication Po ints 

Blocki ng Link on Remote control Non
interfering BLANK Tape Feed-out 
Mechanisms 

End-of -Tape Feed-Out Timing Contacts 
for Non-interfering LTRS and BLANK Tape 
Feed-out Mechanism 

Remote Control Non-interfering Tape 
Feed-Out Mechanism 

Timing Contact Mechanism (Selector 
Operated) 

Print Suppression on Functions 

P rint Hammer Sliding Surface and 
F unction Blade on BLANK Delete 
Mechanism 

BLANK Delete Mechanism 

LETTERS-FIGURES Contact Mechanism, 
Late Design 

Timing Contacts 

Manual and Power Drive Backspace 
Mechanisms fo r Chadless Tape 

Backspace Mechanism for Chadless Tape 

Backspace Mechanism for Chadless Tape 
(Power Drive )  

Backspace Mechanism for Full y Perforated 
Tape (Power Drive) 
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T able 4-7. Typing R eperf orator Lubrication Chart Index -
Continued 

Figure 'Iitle 

4-255 Ti me Delay M otor Stop Mechanism 

4-256 Ribb on-Feed Mechan ism, Earlier Desig n  

4-206 

RIBBON-FEED 

MECHANISM 

4-220 
AXIAL POSITIONING 

MECHANISM 

4-223 

PRINTING MECHANISM 

WITH STEEL PRINT 

HAMMER 

4-207 
PUNCH MECHANISM 
FOR CHADLES TAPE 

4-210 
PUNCH MECHANISM 
FOR FULLY 

PERFORATED TAPE 

Figure 4-20 5. 

�-

•ol!l:, 

Typ ing Reperforator Unit 

Page No. 

4-165 

4-166 

4-209 

PUNCH MECHANISM 

FOR CHADLESS TAPE 

4-208 

PUNCH MECHANISM 

FOR FULLY 

PERFORATED TAPE 
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4-126 

FRONT VIEW 

01 HOOKS (2) SPRING 

02 PIVOT POINT FEED PAWL 

02 PIVOT CHECK PAWL 

02 PIVOT POINTS (2) REVERSING 

ARM 

1""-, G CONTACTING DRIVE ARM 

SURFACE ADJUST AB LE 

EXTENSION 

SAT FELT WASHER DRIVE ARM 

ROLLER 

Ol HOOKS (2) SPRINGS (2) 

G TEETH RATCHET WHEEL 

02 SHAFT ROLLERS (2) 

02 SHAFT I FELT RATCHET WHEEL 

WASHERS (2) 

02 PIVOT DETENT 

G CONTACTING DETENT 

SURFACES 

'"--------- 02 UPPER AND LOWER S LIDE LEVER 

BUSHING 

\.....--------------- 02 PIVOT DRIVE ARM 

REAR VIEW 

Fi gure 4-206. Ribbon-Feed Mechanism, Late Design 
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I c HHHHt1E3 I 01 SLIDING SURFACE (5) PUNCH PIN 

(§) 

(UPPER GUIDE) 

ml•ll I I � 01 SPRING-iACH END RETRACTOR 

@ 

\.l...�-+--------01 PIVOT AND FELTS RETRACTOR BAIL 

----G SLIDING SURFACE (5) PUNCH PIN 
(RETRACTOR NOTCH) 

----01 SLIDING SURFACE (5) PUNCH PIN 
(LOWER GUIDE) 

01 SLIDING.SURFACE (5) PUNCH SLIDE GUIDE 

,..--------------::::::::::::---- G RATCHET TEETH FEED WHEEL 
FEED WHEEL 02 OIL HOLE 

.--- SAT PIVOT POINT 
(FELT WASHER) 

FEED WHEEL 

--------- SAT PIVOT POINT DIE WHEEL 
(FELT WAStER) 

�----- 02 PIVOT POINTS (� HANDWHEEL BEARING 

Figure 4-207. Punch, Pin, Retractor, and Punch Slide Guide for 
Chadless Tape Mechanism 
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�---------::;;;ili"----:T---7- SAT FELT WICK 

If I , I " 02 PIVOT POINTS (2) , n 17...,. :1 

OJ PIVOT POINT 

G RESET SURFACE 

02 ROLLER 

02 PIVOT POINT 

PIVOT POINTS (4) 
(FELT WASHERS) 

PIVOT POINTS (2) 
(FELT WASHERS) 

SAT PIVOT POINTS (2) 
(FELT WASHERS) 

Nr-l:o - OJ PIVOT POINTS (2) 

DRIVE LINK SPRING 

PUNCH DRIVE LINK 

TAPE SHOE 

RESET BAIL 

DETENT LEVER 

DETENT LEVER 

FRONT AND REAR 
TOGGLE LINK 

TOGGLE BAIL 

TOGGLE BAIL 

TAPE SHOE .ARM 

� ...- P OJ HOOKS- EACH END SPRINGS 

� OJ PIVOT POINTS (6} PUNCH SLIDES 

�;;_ ::>?'/�v4 SAT FELT STRIP OSCILLATING SLIDE POST 

PIVOT POINTS (2) RESET BAIL 
(FELT WASHERS) 

CONTACT SURFACES (6) PUNCH SLIDES 

FELT WICK 

FELT WICK 

PIVOT POINTS (2) 
,. 02 PIVOT POINTS (2) 

FEED PAWL SPRING 

DETENT SPRING 

FEED PAWL 

ROCKER ARM 

Figure 4-208. Punch Mechanism for Fully Perforated Tape 
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FELT WICK DRIVE LIN.K SPRING 

PIVOT POINTS (2) PUNCH DRIVE LINK 

02 ROLLER DETENT LEVER 

02 PIVOT POINT DETENT LEVER 

SAT PIVOT POINTS (2) RESET BAIL 
(FELT WASHERS) 

SAT PIVOT POINTS (4) FRONT AND REAR 
(FELT WASHERS) TOGGLE LINK 

SAT PIVOT POINTS {2) TOGGLE BAIL 
(FELT WASHERS) 

SAT FELT WICK FEED PAWL SPRING 
SAT FELT WASHER FEED PAWL 
01 PIVOT POINTS {2) FEED PAWL 

SAT FELT WICK DETENT SPRING 
G HOOKS-EACH END DETENT SPRING 
SAT PIVOT POINTS (2) TOGGLE BAIL 

(FELT WASHERS) 

02 PIVOT POINTS (2) ROCKER ARM 

01 HOOKS - EACH END (4) DRAG LINK SPRINGS 

01 PIVOT POINTS (2) RETRACTOR BAIL 
(FELT WASHERS) 

01 PIVOT POINT TAPE SHOE 

01 PIVOT POINTS (2) TAPE SHOE ARM 
01 HOOKS -EACH END SPRINGS 

SLIDING SURFACES DEPRESSOR SLIDES 

01 PIVOT POINTS (5) PUNCH SLIDES 
RESET BAIL L.:::......'------------ G RESET SURFACE 

SAT FELT STRIP OSCILLATING SLIDE POST 

'---------------- G SLIDING SURFACES (5) PUNCH SLIDES 
"--------------- G SLIDING SURFACES DEPRESSOR SLIDE 

Figure 4-209. Punch Drive Link, Feed Pawl and Components for 
Chadless Tape Mechanism 
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0 

01 SLIDING SURFACE (6) PUNCH PIN 
(UPPER GUIDE) 

01 SLIDING SURFACE {6) PUNCH PIN 
(LOWER GUIDE) 

��= -· 01 SLIDING SURFACE (6) PUNCH PIN 

� -01 SLIDING SURFACE (6) PUNCH SLIDE GUIDE 
-s 

----- 01 HOOKS-EACH END SPRING 

,.-----""""=="'-- G RATCHET TEETH 
02 OIL HOLE 

-- SAT PIVOT POINT 
(FELT WASHER) 

--- SAT PIVOT POINT 
(FELT WASHER) 

FEEDWHEEL 
FEEDWHEEL 
FEEDWHEEL 

DIE WHEEL 

'------- 02 PIVOT POINTS (2) HANDWHEEL BEARING 

Figure 4-210. Sliding Surfaces, Feed Wheel and Components for 
Fully Perforated Tape 
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4-212 
ROTARY 
POSITIONING 
MECHANISM 

4-217 
PUSH BARS 

. \.". 

�.:···�, t)f.��--

TRANSFER 
MECHANISMS 
4-216 

, .-ail . 
� -'��,� 

) 

4-213 SELECTOR MECHANISM 

NAVELEX 0967-LP-625-5010 

4-215 MAIN SHAFT 
MECHANISM 

4-214 
RANGE FINDER 
MECHANISM 

��.' 

�� 

'":] �·. . . ·� 
r: ''\\.\· 

.�,��:} 
:. \ 

Figure 4-211. Typing Reperforator Unit Components 
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Figure 4-212. 

G TEETH ROTARY OUTPUT RACK 

G SPECIAL TEETH ROTARY OUTPUT RACK 
ROTARY CORRECTING LEVER 

PIVOT POINT ROTARY CORRECTING LEVER 
SHAFT 

PIVOT POINTS (2) CONNECTING RODS 

PIVOT POINTS DETENT LEVERS (8) 
(FELT WASHERS) 

HOOKS - EACH END SPRINGS (4) 

CONTACT POINTS DETENT LEVERS (8) 
PIVOT POINTS (3) CROSS LINKS 
(FELT WASHERS) 

SLIDING SURFACE ROTARY OUTPUT RACK 

Rotary Positioning Mechanism 

2 BEARING GUIDE SLOTS (5) PUSH LEVER 
GUIDE BEARING 

SAT FELT WICK SELECTOR WICK 

HOOKS- EACH END (12) SPRINGS 

02 ENGAGING SURFACES (5) PUSH LEVERS 

2 GUIDE SLOT MARKING LOCK-
LEVER 

02 WICK LUBRICATOR WICK 

-----FILL UP LUBRICATOR 
RESERVOIR (AVOID AIRLOCK) 

�01 HOOKS- EACH END (12) SPRINGS 

·- 02 BEARING GUIDE SLOTS (6) SELECTOR LEVER 
GUIDE BEARING 

L----------------- 02 GUIDE SLOTS SELECTOR AND 
PUSH LEVER GUIDE 

Figu re 4-213. Selector Mechanism 
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G TEETH KNOB 

G TEETH RACK 

'--- SAT FELT ,WASHERS (2) CLUTCH STOP ARM 

'---- 01 HOOKS - EACH END SPRING 

Figure 4-214. Range Finder Mechanism 
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------r---,.--06 ¥ FUNC TION CAM NEEDLE BOTH ENDS OF SLEEVE 

BEARING SLEEVE (3) AND OIL HOLE IN SLEEVE 

BEARING MAIN SHAFT 

�SURF•CE: 
(EACH CAM) 

02 CAMMING 
SURFACES (2) 

�----- 02 ROLLER PIVOT 

\ 02 BEARING 

SELECTOR CAM 

FUNCTION CAM 

FUNCTION CAM 

'--------------- G TEETH 
MAIN SHAFT 

DRIVEN GEAR 

/�� I/ \ II \ I I \ I I I I I I I I I I I I 
I I I I 

' I / I ,., .............. 
I / 

I / 
I I 

I I 
I I 

I I 
I I 

I I 
I I 
( I ... -r, 

I�' ' 
' ....... .:--... 
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lJ,;,' 

(IF UNIT IS SO EQUIPPED) 

Figure 4-215. Main Shaft Mec hanism 

------01 PIVOT POINTS (5) 

---01 CONTACT SURFACES (5) 

---01 CONTACT POINTS (5) 
(EACH END) 

----01 HOOKS - EACH END 

�------01 PIVOT POINTS (5) 

'----------01 SLIDING SURFACES (5) 

(EACH SIDE) 

Figure 4-216. Transfer Mech anism 

PULSE BEAMS 

TRANSFER LEVE 

PULSE BEAMS 

SPRING 

TRANSFER LEV 

GUIDE BRACK! 

� 
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NAVELEX 096 7-I..P-625-50 10 

..--------------------- G RACK TEETH (7) 

.----- 01 CONTACT SURFACES (7) 

PUSH BAR 

PUSH BAR 

'----------- 01 CONTACT SURFACES (6) PUSHBAR 

Figure 4-217. Pushbars 
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4-219 
FUNCTION BOX 
MECHANISM 

4-224 
ROCKER BAIL 
MECHANISM 

4-233 
REMOTE CONTROL 
NON INTERFERING 
LTRS AND BLANK 
TAPE FEED-OUT 
MECHANISM 

4-220, 4-221 
AXIAL POSITIONING 
MECHANISM 

4-224 

FUNCTION CAM 
CLUTCH TRIP 
MECHANISM 

Figure 4-218. Location of Rocker Bail, F unction Box, Axial 
Positioning and Function Cam Clutch Trip 
Me chanis ms on Typing Reperforator Unit 
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--1 � 01 SLIDING SURFACES FUNCTION BLADES 

-

(EACH SIDE) 

PIVOT POINTS FIGURES ARM ASSEMBLY 

HOOKS -EACH END (2) EXTENSION ARM SPRINGS 

� , 01 HOOKS -EACH END (2) LETTERS AND 
FIGURES ARM 
ASSEMBLY SPRINGS 

FUNCTION BLADES 

G CONTACT POINTS (2) FUNCTION BLADES 
01 HOOKS -EACH END FUNCHON BLADE 

SPRINGS (2) 
01 PIVOT POINT LIFTER ROLLER 

G ROLLER SURFACE LIFTER ROLLER 

�' �==r=_ 01 HOOKS -EACH END LIFTER TOGGLE 
LINK SPRING 

- 01 HOOKS -EACH END LIFTER SPRING 

'------------ 01 PIVOT POINT FUNCTION BLADE LIFTER 
.___ 

__________
_ 01 PIVOT POINTS (6) BELL CRANKS 

'---------------- 01 PIVOT POINTS LETIERS ARM ASSEMBLY 
EXTENSION 

Figure 4-219. Function Box Mechanism 

r---------------- G SLIDING GUIDE CORRECTING 
SURFACES DRIVE LINK 

,------------ 01 HOOKS - EACH END SPRING 
r---:�-------01 PIVOT POINT AXIAL OUTPUT 

RACK 

�"'" )llf.J) 11 02 PIVOT POINT ROTARY CORRECT-
� - � lNG LEVER SHAFT 

_..----G CONTACT POINTS ROTARY CORRECT
ING CLAMP 

"§t(�lff \_(\\ G T EETH AXIAL SECTOR 
�- '-�\\� )) AXIAL OUTPUT RACK 

�� 01 PIVOT POINT AXIAL CORRECT
lNG PLATE 

� ...... --G TEETH AXIAL SECTOR 
...... � TYPEWHEEL SHAFT 

-------- G CONTACT SURFACE AXIAL CORRECT-

'-'------------·SAT PIVOT POINTS 
(FELT WASHERS) 

'----------------01 PIVOT POINT 

&...----------------- SAT PIVOT POINT 
(FELT WASHER) 

Figure 4-220. Axial Positioning Mechanism 

lNG PLATE ROLLER 

OSCILLATING DRIVE 
BAIL 

AXIAL SECTOR 

GUIDE ROLLER 
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01 PIVOT POINT OSCILLATING BAIL 

01 CONTACT SURFACES RIBBON CARRIER 

01 PIVOT POINTS RIBBON OSCILLATING 
LEVER 

01 PIVOT POINT RIBBON OSCILLATING 
(FELT WASHER) LEVER 

01 CONTACT SURFACES RIBBON CARRIER 

1 ,.... \ W I n�.t-?"... �3 SAT PIVOT POINTS (2) 
(FELT WASHERS) 

OSCILLATING 
DRIVE LINK 

Figure 4-221. Axial Positioning Mechanis m, Left Side View 

01 DETENT POINTS DETENT 

LEVERS (4) 

01 HOOKS- EACH END DETENT 
LEVER 
SPRINGS (2) 

SAT PIVOT POINTS DETENT 
lFELT WASHERS) LEVERS (4) 

Figure 4-222. Detent As s emblies 
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G CONTACT SURFACE PRINTING LATCH 

02 SLIDING SURFACE PRINTING TRIP LINK 

02 PIVOT POINT PRINTING LATCH 

02 PIVOT POINTS PRINT HAMME R  

0 1  HOOKS -EACH END PRINT HAMMER SPRING 

01 HOOKS- EACH END HAMMER ACCELERATOR 
SPRING 

01 HOOKS-EACH END PRINTING LATCH 
SPRING 

01 PIVOT POINT PRINTING DRIVE LINK 

01 HOOKS-EACH END PRINTING TRIP LINK 
SPRING 

01 PIVOT POINTS (2) PRINTING PIVOT ARM 

Fi gure 4-223. Printing Mechanism with Steel Pri nt Hammer , Left 
Side View 

�----- G CONTACT SURFACE RIBBON.FEED ECCENTRIC 
STUD 

01 PIVOT POINTS PUSH BAR OPERATING BLADE 

SAT SLIDING SURFACE PUSH BAR OPERATING BLADE 
(FELT WASHER 
UNDER BLADE) 

G PIVOT POINT CORRECTING DRIVE LINK 

01 PIVOT POINT OSCILLATING DRIVE LINK 

01 ROLLER SURFACE CAM FOLLOWER ROLLER 
(UPPER AND LOWER) 

01 PIVOT POINTS CAM FOLLOWER ROLLERS 

01 PIVOT POINT PRI NTING DRIVE LINK 

SAT PIVOT POINT ROCKER BAIL 
(FELT STRIP) 

01 ROLLER SURFACE CAM FOLLOWER ROLLER 

01 CONTACT SURFACE FUNCTION CAM 

Figure 4-224. Focker Bail Mechanism, Rear View 
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4-140 

01 CONTACT POINT S (2) 
01 END OF LEVER 
01 HOOKS - EACH END 

G CONTACT SURFACE 

SAT FELT WASHERS 

01 HOOKS - EACH END 

01 CONTACT SURFACE 

01 BEARING 

OJ HOOKS - EACH END 

01 PIVOT POINT 

01 CONTACT SURFACE 

01 CONTACT POINT 

OJ HOOKS- EACH END 

01 PIVOT POINT 

MAIN TRIP LEVER 

CLUTCH TRI P SHAFT 

CLUTCH RELEASE SPRING 

RESET LEVER 

CLUTCH TRIP SHAFT 

LATCH LEVER SPRING 

CLUTCH STOP LUG 

CLUTCH TRI P SHAFT 

FOLLOWER LEVER SPRING 

TRIP CAM FOLLOWER LEVER 

TRIP CAM FOLLOWER LEVER 

MAIN TRIP LEVER 

MAIN TRIP LEVER SPRING 

MAIN TRIP LEVER 

Figure 4-225. Function Cam Clutch Trip Mechanism 

G 

,.. II \\ G rt 

G 

PIVOT P OINTS 

CONTACTING 

SURFACES - EACH END 

ROLLER SURFACE 

Figure 4-226. Slack Tape Mechanism 

TAPE 
DEPRESS OR 

CLAMP PLATE 
SPRING 

DRIVE ROLLER 
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) 
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*IF FUNCTION CAM NEEDLE BEARINGS ARE DISASSEMBLED AT ANY TIME, 
REPACK BEARINGS WITH GREASE (BEACON 325) (TP195298) OR ITS 
EQUIVALENT 

TEETH 

CAMMING 
SUR FACES (2) 

*FUNCTION CAM 
NEEDLE BEARING 
SLEEVE (3) 

02 BEARING (2) 

CAMMING 
SUR FACE 

BEARING 
SU R FACE 
BEARING (2) 

TEETH 

GEARS (2) 

FUNCTION CAM 

BOTH ENDS O F  
SLEEVE AND OIL 
HOLE IN SLEEVE 

MAIN SHAFT 

CLU TCH CAM 
DISK 

FUNCTION 
CLU TCH D RU M  
JACK S HAFT 
GEARS (2) 

Figure 4-227. Main Shaft and Jack Shaft (Two-Shaft Unit) 
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4-227 
MAIN SHAFT 
AND JACK SHAFT 
MECHANISM 

Figure 4-228. Main Shaft and Jack Shaft Location on ASR 28 Typing 
Reperforator Unit 
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01 HOOKS-EACH END 

-r------- 0 2 SLOT 

,'<f-/ 
� .' 01 SLOT 

01 GUIDE EXTENSION 

SPRING 

FUNCTION BOX 

REAR PLATE 

FUNCTION BOX 

FRONT PLATE 

FUNCTION BLADE 

Figure 4-229. Unshift-on-Space Mechanism 

E����,���:;�"+--G CONTACT SURFACE 

Ol HOOKS

EACH END 

G CONTACT SURFACE 

11 G SLIDING SURFACES 

' \ \ \ \ \ 
.... 

G SENSING FINGERS 

FUNCTION BLADE 

SPRING 

FUNCTION BLADE 

FUNCTION BLADE 

FUNCTION BLADE 

Figure 4-230. Signal Bell contact Mechanism, Fight Side View 
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4-230 
SIGNAL BELL 
CONTACT MECHANISM 

4-232 MANUAL AND SOLENOID OPERATED INTERFERING 
LTRS AND TAPE FEED-OUT MECHANISM 

Figure 4-231. Manual and solenoid Operated Interfering LTPS Tape 
F eed-out Mechanism an d Signal Bell Mechanism Area 
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02 BEARING 
SURFACE 

PLUNGER 

� \ u I \� 
01 BEARING DRIVE SHAFT /�� SURfACES {2) 

(, 
. , ;;;---02 BEARING START 

SURFACES LEVER 

� 

( 

01 HOOKS- SPRING 
EACH END 

G CONTACT TRIP LEVER 
SURFACE 

01 HOOKS - SPRING 
EACH END 

Figure 4-232. Manual and Solenoi d  Operated Interf ering LTRS Tape 
Feed-Out Mechani sm, Dri ve Shaft and Trip Lever 
Lubrication Points 
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4-234 
REMOTE CONTROL NON-INTERFERING LTRS 
AND BLANK FEED-OUT MECHANISM 

"��"�:)�.:J ,.., 

��,�" 

4-241 4-240 4-241 4-240 

REMOTE CONTROL NON-INTERFERING LTRS AND BLANK TAPE FEED-OUT MECHANISM 

Figure 4-233. Remote control Non-Interfering LTP£ Tape Feed-Out 
Mechanism 
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,----------------- SAT FELT WASHER DRIVE LINK 

NOTE: PARTS .;SSOCIATED ONLY WITH THE AUTOMATIC MECHANISMS, 

SAT FELT WASHER DRIVE LINK 

01 HOOKS-EACH END SPRINGS (3) 

02 BEARING SURFACE RELEASE LEVER 

02 BEARING SURFACE SAFETY LATCH 

��X - .  � 

8') \L\ I 
G CO NTACT SURFACES (3) LATCH LEVER 

� ./ 
02 BEARING SURFACES (2) RESET CAM 

FO LLOWER 

Figure 4-234. Remote Control Non-Interfering LTFS and BLANK Tape 
Feed-Out Mechanisms 
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02 PIVOT POINT ARMATURE HINGE 

02 ROLLER SURFACE DRIVE BAIL ROLLER 

02 PIVOT POINT DRIVE BAIL ROLLER 

02 PIVOT POINT DRIVE BAIL 

G CONTACT POINT BLOCKING BAIL 

G CONTACT POINT DRIVE BAIL 

G CONTACT P OINT BLOCKING LATCH 

OJ HOOKS-EACH END (2) SPRING 

l )} -f� c:-'' 

T l .. 1111 
02 PIVOT POINT DRIVE LINK 

02 SLIDE SURFACE DRIVE LINK 

G CONTACT POINT RELEASE LEVER 

G CONTAC T POINT LATCHUVER 

02 HOOKS-EACH END SPRING 

® 
. .  � .. -

Figure 4-235. Remote Control Non-Interfering LTRS and BLANK Tape 
Feed-out Mechani sm, Points o f  Lubri cation 
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�----------__;__ _____ G CONTACT POINT FEED-OUT PAWL 

r---------------02 GUIDE SURFACE FEED-OUT PAWL 

FEED-OUT PAWL \ \ S ,..... , 02 PIVOT POINT 
�-�-- r.il 

\..---01 HOOKS- EACH END DRIVE LEVER SPRING 

G SLIDING SURFACE ECCENTRIC COLLAR 

'---------- 02 PIVOT POINTS {� DRIVE LEVER SHAFT 

'---------------01 HOOKS - EACH END FEED-OUT PAWL SPIJNG 

.---------------- G CONTACT POINT 

r------------- G SLIDING SURFACE 

RELEASE ARM 

LOCK LEVER 

.----------01 HOOKS- EACH END SPRING 

,---------- SAT PIVOT POINT 
{FELT WASHERS) 

.!1 I 02 PIVOT POINT 

LOCK LEVER 

RELEASE ARM 

r--------- 01 HOOKS -EACH END SPRINGS 

Fi gure 4-236. Fee d-out Pawl, Dri ve Lever, a nd L ocklev er o n  Remote 
Control Non-Interfering BLANK Tape Feed-out 
Mechanism, Early Design 
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�-------------------01 HOOKS- EACH END (2) SPRINGS 

01 CONTACT POINT 

-· " 02 PIVOT POINT 

'�) I I 02 PIVOT POINT 

�J· G ALL TEETH 

,___ _ _ __ _ _ __ ______ 02 POST 

LIFTER LEVER 

LIFTER LEVER 

RATCHET SHAFT 

RATCHETS 

LIFTER LEVER 

,..----------------01 HOOKS- EACH END SPRING 

� 02 C ONTACT POINT LATCH ARN 

·, 

·'·'?)'. 

') ··' 

Figure 4-237. Li f te r  Lever, Ratchet Lever, and Latch Arm on 0� 
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Mechanism, Early Design 
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� 02 ROLLER SURFACE 

�\------G CONTACT POINT 

KICK-OUf ARM 

FEED-OUT LATCH 

r------01 CONTACT SURFACE KICK-OUT ARM 

r-;:.iit---l..l.=�7------ 02 PIVOT POINT LATCH ARM AND LATCH SHAFT 

� 01 HOOKS -EACH END SPRING 

I 

.. 

' �� ---.... � � 
p t 

02 PIVOT POINT ARMATURE BAIL 

�� 01 HOOKS - EACH END SPRING 

�-
p 

..,j 

..... 02 PIVOT POINT NON-INTERFERING LEVER SHAFT 

'------f--#-----------01 CONTACT POINT NON-INTERFERING LEVER 

F igure 4-238. Kic.k-out Arm, Armature Bail, and Lever Sha ft on 
Remote Control Non-Interfering BLANK Tape Fee d-out 
Mechanism, Early Design 
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..-----+-----------OJ HOOKS- EACH END SWITCH LEVER SPRING 

...._-----+1---------- 02 PIVO T POINT SWITCH LEVER 

Figure 4-239. Switch Lever an d Spring on Remote Non-Interfering 
BLANK Tape Feed-Out Mechanism, Early Design 
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-------------- 01 HOOKS-EACH END 

I 

_\t-0-J 

,..---------- 02 BEARING SURFACE 

/\ /"o... 

\ 

» 01 HOOKS-EACH END 

" 

BEARING SURFACES (2) 
02 BEAR lNG SURFACE 

01 HOOKS-EACH END 

G CAMMING SURFACE 

02 BEAR lNG SURFACE 

r------- 01 CONTACT SURFACE 

. _ 02 BEARING SURFACE 

:.. 02 CAMMING SURFACE 

' 01 HOOKS-EACH END 

r------------02 BEARING SURFACES 

SPRING 

RELEASE ARM 

SPRING 

LA TCH,LEVER 

TIME DELAY LEVER 

SPRING 

TIME DELAY CAM 

TIME DELAY CAM 

RELEASE ARM 

ROLLER 

DRIVE CAM 

SPRING 

BEMINGS IFRONT 

AND REAR) 

Figure 4-240. Remote Control Non-Interfering BLANK Tape Feed-Out 
Mechanismsr Later Design 
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01 HOOKS-EACH END 

02 BEARING SURFACES 

(PLACE BETWEEN 

RATCHETS) 

G TEETH 

01 HOOKS-EACH END 

, � I 01 PIVOT POINT 

r------ 01 HOOKS-EACH END 

01 PIVOT POINT 

01 PIVOT POINT 

SPRINGS (2) 

RATCHETS (2) 

RATCHETS (2) 

SPRING 

REAR CHECK 

PAWL 

SPRING 

RESET BAIL LATCH 

RESET BAIL LINK 

.,..----- 01 CONTACT SURFACES (2) RESET BAIL 

-------- 01 CONTACT SURFACE 

"'------- 01 CONTACT SURFACE 

..._ ____ 01 HOOKS-EACH END 

RESET BAIL 

TRIP LEVER 

RESET BAIL LINK 

SPRING 

Figure 4-241. Remote Cont rol Non-In terfering BLANK Tape Feed-Out 
Mechanisms, Component Lubrica tion Points 

4-154 

') 

I 

t 

1 

',) 

) ":::tli 



(y 

, 

( 

� •.. 

NAVELEX 0967-LP-625-5010 

'--------02 PIVOT POINT 

II . 01 HOOKS-EACH END 

� . . 02 SLIDING SURFACES (2) 

BLOCKING LINK 

SPRING 

BLOCKING LINK 

Figure 4-242. Blocking Li nk on Remote Control Non-Interfering 
BLANK Tape Feed-Out Mechanisms 
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......... 

rn""l, l�'J,, 
-
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- -..... 
-

\ 

{0)) 

•• I G SLIDING SURFACES SWINGER INSULATOR BUTTON 

PIVOT POINT BAIL W/HUB 

ENGAGING SURFACES LOWER BAIL EXTENSION 

Figu re 4-243. End of Tape Feed-Out Timing Contacts for Non
Interfering LTRS and BLANK Tape Feed-Out 
Mechanism 
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REMOTE CONTROL NONINTERFERING 
BLANK TAPE FEED-OUT MECHANISM 
4-239 •:� 

Fi gure 4-244. Remote Control Non-Interfering Tape F eed-out 
Mechanism 
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II 

II 

II 

II 

II 

G METAL FACE TOWARD SWINGER SPRING 
OPERATING ARM INSULATOR 

' SAT FELT WASHERS (3) OPERATING LEVER 

'------ 02 BEARING-EACH END OPERATING LEVER 

'--------- 01 HOOKS-£ACH END OPERATING LEVER 
COILED SPRINGS 

...._----------G OPERATING SURFACE CAM 

Figure 4-245. Timing Contact Mechanism (Sele ctor Operated} 
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~ 
Fi gure 4-246. Print Suppression on Functions 

'----------02 ENGAGING SURFACE PRINT HAMMER 

'--------- 01 HOOKS - EACH END SPRING 

-1� 02 SLIDING SURFACE PRINT HAMMER 

Figure 4-247. Print Hammer sliding surface and Function Blade 
on BLANK Delete Mechan ism 
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CONTACT SURFACE FUNCTION BLADE ') 
HOOKS'- EACH END SPRING 

4-160 

SAT FELT WASHER 

-- SAT FELT WASHER (2) 

BLANK FUNCTION 
BLADE 

ARMATURE BAI L 

HOOKS - EACH END SPRING 

SLIDING SURFACE ROD 

SLIDING SURFACE LATCH LEVER 

HOOKS- EACH END SPRING 

ENGAGING SURFACE BLOCKING LEVER 

LOWER END 

SLIDING SURFACE 

BEARING SURFACE 

Figure 4-248. BLANK Delete Mechanism 

ROD 

FEED PAWL 
EXTENSION 

PLATE WITH BUSHING 
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\ 01 PIVOT POINT OPERATING LEVER 

� 01 HOOKS-EACH END SPRING 

Figure 4-249. LETTERS-FIGURES Contact Mechanism, Late Design 

G CONTACTING CONTACT ACTUATING 
SURFACE BAIL 

01 HOOKS - EACH CONTACT ACTUATING 
END (2 SPRINGS) BAIL SPRINGS 

SAT FELT WICK CONTACT ACTUATING 
BAIL SPRINGS 

SAT FELT WASHERS CONTACT ACTUATING 
BAIL SHAFT 

SAT FELT WASHERS CAM FOLLOWER ARM 

Figure 4-250. Timing contacts 
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4-252 

BACKSPACE MECHANISM 
FOR CHADLE�S TAPE 
(MANUAL) 

4-253 BACKSPACE MECHANISM 
FOR CHADLESS TAPE 
(POWER DRIVE) 

Figure 4-251. Manual and Power Drive Backspace Mechanisms for 
Chadless Ta pe 
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3EARING SURFACE RAKE SHAFT 
(REAR) 

GEAR TEETH GEAR SEGMENT 

HOOKS-EACH END PAWL SPRING 

BEARING SURFACE FEED PAWL 

CONTACT SURFACE FEED PAWL 

HOOKS-EACH END SPRING 
(3 SPRINGS) 
BEARING SURFACE NUT 

I 
SHOULDER 

BEARING SURFACE BELL CRANK 

Figure 4-252. B ackspace Mechanism for Chadless Tape 

02 BEARING SURFACE LINK 

02 ROTATING SUR- ECCENTRIC 
FACE 

02 SLIDING SURFACE ECCENTRIC DRIVE 
ARM FORK 

02 BEARING SURFACE ARM 

02 BEARING SURFACE ARMATURE BAIL 

02 HOOKS-EACH END SPRINGS 
(2 SPRINGS) 

Figure 4-253. Back space Mechanism for Chadless Tape (Power Drive) 
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---------o2 HOOKS -EACH END BACKSPACE PAWL 
SPRING 

BEARING SURFACE BACKSPACE PAWL 

FEEDING SURFACE BACKSPACE PAWL 

02 BEARING SURFACE 

BEARING SURFACE 

N UT, SHOULDER 

BELL CRANK 

02 HOOKS -EACH END BELL CRANK SPRING 

BEARING SURFACE 

SLIDING SURFACE 

ENGAGING SURFACE 

ROTATING SURFACE 
BEARING SURFACE 
HOOKS - EACH END 

LINK 

ECCENTRIC DRIVE 
LINK FORK 

LATCH 

ECCENTRIC 
AAM 

ARMATURE LATCH 
SPRING 

HOOKS -EACH END ARMATURE BAI L 
SPRING 

"'-------02 BEARING SURFACE ARMATURE BAIL 

Figure 4-254. Backspace Mechanism for Fully Perforated Tape 
(Power Drive) 
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HOOKS-EACH END 

ENGAGING SURFACE 

FELT WASHERS 

ENGAGING SURFACE 

ENGAGING SURFACE 

HOOKS-EACH END 

FELT WASHERS 

BEARING SURFACE 

EACH END 

BEARING SURFACE 

EACH END 

TEETH AND FLANGES 

ENGAGING SURFACE 

FELT WASHERS 

BEARING SURFACE (2) 

BEARING SURFACE 

HOOKS-EACH END 

ENGAGING SURFACE 

ENGAGING SURFACE 

ENGAGING SURFACE 

SPRING 

CONTACT OPERATING 

PAWL AND LATCH LEVER 

LATCH LEVER 

BELL CRANK AND 

CONTACT OPERATING 

PAWL 

LATCH PAWL AND 

LATCH LEVER 

SPRING 

LATCH PAWL 

RATCHET IVHEEL 

SHAFT 

BELLCRANK AND 

SUPPORTING STUD 

RATCHET \'/HEELS 

CLAMP ARM AND 

BELLCRANK 

CONTACT PAWL 

TIME DELAY RESET SHAFT 
BUSHING 

ECCENTRIC FOLLOWER 
DRIVE ARM AND 

ECCENTRIC 

SPRING 

DRIVE ARM 

CONTACT OPERATING PAWL 
AND CONTACT INSULATOR 

SELECTOR RESET BAIL 
TIME DELAY RESET LEVER 

Figure 4-255. Time Delay Motor Stop Mechanism 
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-----------------02 PIVOT POINTS (2) RIBBON ROLLER 

4-166 

....----------- OJ HOOKS -EACH END (2) SPRINGS 

,..--------- 02 PIVOT POINT 

CONTACT SURFACE 

ADJUST ABLE DRIVE />RM \ \ 

� 02 PIVOT POINTS (2) 

CONTACT SURFACE 

02 PIVOT POINTS (2) 

02 PIVOT POINTS (2) 

02 PIVOT POINT 

02 PIVOT POINT 

FEEJ) PAWL 

REVERSING ARM 

DRIVE ARM 

RIBBON ROLLER 

REVERSING ARM 

REVERSING LEVER 
"RETAIN lNG PAWL 

DRIVE ARM 

, �we > SAT PIVOT POINTS (2) SHAFTS 
(FELT WASHERS) 

'----------- 01 HOOKS-EACH END SPRING 

Figure 4-256. Ribbon-Feed Mechanism (Earlier Design) 
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c. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, includi ng 
the camming surfaces of each 
cl utch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
li ne drawings. 

d. Lubricate the unit 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oi l to each end of all springs. 
Apply oil to points �here it 
will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 

4-12. TRANSMITTER DISTRIBUTOR 
UNIT (LXD) LUBRICATION. The 
following paragraphs provide 
transmitter distributor (TD) 
unit lubrication instructions 
and specify lubrication 
intervals in Table 4-2 which 
depend on the amount of daily 
operation and the speed of 
operation. Lubrication me thods 
for the transmitter distributor 
unit are indexed in Table 4-8 
and presented in lubrication 
charts. The lubrication charts 
consist of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 

a. References to front ,  
rear, left , right, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing it. 

NAVELEX 0967-LP-625-5010 

b. To gain access to 
lubrication points of the TD 
assembly, follow the procedure 
as outlined in the following 
paragraphs. 

(1 ) To remove the 
coverplate, lift the left end of 
the plate. Th is �ill release 
the detent fasteners. Then 
slide the coverplate towar d  the 
left. 

(2) To remove the 
top plate, loosen the front and 
rear mount ing screws. Lift the 
top plate upward. 

(3) To remove the 
remaining tape guideplate, 
loosen the tape guideplat e  
mounting s crews. Lift the tape 
guideplate off. 

(4) To remove the TD 
assembly, remove the screws that 
secure the unit to the base and 
lift unit up to disengage the 
gears. Disconnect the 
electrical plug. 

c. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck a ll clutch gaps; 
rese t if necessary. Thereafter, 
use the lubrication intervals 
specif ied in Table 4-2. 

WARNING 

Disconnect power before 
applying any lubricant. 

d. Apply a thick f ilm of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for s ymbols that apply to 
the specif ic lubrication 
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Ta ble 4-8. Transmitter Distributor Un it (LXD) Lu brication Chart 
Index 

Figure 

4-257 

4-258 
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4-260 

4-26 1 

4-262 

4-263 
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4-265 

4-266 

4-267 

4-268 

4-269 

4-270 

4-27 1 

4-272 

4-273 

4-274 

4-275 

4-276 

4-277 

4-168 

Title 

Transmitter Distributor 

Tape Guideplate 

Signal Contact Assembly, Top View 

Clutch Trip Mechanism 

Main Shaft, Oil Reservoir, and Center 
Plate Assembly 

Main Shaft 

Oil Reservoir 

center P late Assembly 

Front Plate Assembly, sensin g and Feed 
Mechanism, and Transfer Mechanism, Rear 
View 

Front Plate Assembly 

Sensing and Feed Assembly 

Transfer Mechanism 

Tape Feed Assurance Mechanism 

Tape-out Sen sing Mechanism 

Tape Lid sensing Lever 

Tape D eflector 

Start-Stop Pulse Contact, Fr ont View 

Rub-Out Dele ter, Front View 

Transmitter Stop Mechanism 

Tape Withhold Mechanism 

All Gears 

Page No. 

4-169 

4-170 

6-17 1 

4-172 

4-173 

4-174 

4-174 

4 -175 

4-176 
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(' 

FRONT VIEW 

( 

4-260 
CLUTCH TRIP ASSEMBLY 

.....----- SIGNAL CONTACT 

ASSEMBLY 

4-259 

REAR VIEW 

( 

Figure 4-257. Transmitter Distributor 
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I I 

I 
01 Bearing 

Surface 

RIGHT END - TOP VIEW G Detent 

I 
I __ 

Teeth 

,-------------SAT Felt 

�rn 
� 

Washer 

'---------------�.------- 01 Each 
L� 

'-------------+. ---- 01 Bearing 
Surface 

RIGHT END - BOTTOM VIEW � G Latching 

� 
Surface 

4-170 

.....__ __ 01 Each 
Loop 

Figure 4-258. Tape Guideplate 
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G 
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fr
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G 

(Light Film) 
Engaging 
Surface 

Bearing 
Surface 

Each 
Loop 

Engaging 
Surface 

Engaging 
Surface 

Toggle 
Link 

Toggle (Metal) 
Bushing 

Drive Link 
Spring 

Transfer Bail 
and Link 

Transfer Bail 
Extension 

NOTE: 
THE MARKING 1100 NOT OIL .. ON THE SIGNAL CONTACT BOX SHOULD BLINTERPRETED 

LITERALLY. PORTIONS OF THE MECHANISM SHOULD BE GREASED AS INDICATED, BUT 

NO OIL SHOULD BE USED. 

Figure 4-259. Signal contact Assembly, Top View 
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0 

Felt Washer 

Felt Washer 

Engaging 
Surface 

0 X 

FRONT VIEW 

Latchlever SAT 

Trip Lever SAT 

Armature 
Bail 
Extension 

a--------' 

01 Each Latchlever 

Loop Spring 

01 Slot Clutch Trip 
Bail 

01 Each Trip Lever 

Loop Spring 

SAT Felt Armature 
Washers Bail 

G Engaging Trip 
Surface Lever 

01 Each Armature 
Loop Spring 

RIGHT SIDE VIEW 

Figure 4-260. Clutch Trip Mechanism 
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4-263 OIL RESERVOIR 

NAVELEX 0967-LP-625-5010 

4-264 
CENTER PLATE 

ASSEMBLY 

Figure 4-261. Main Shaft, Oil Reservoir, and Center Plate Assembly 
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01 Camming 
Surfaces 

SAT Internal 
Mechanism 

01 Hooks Each 
End 

04 Each End 

....... -------03 Camming 
Surface 

Camming 
Surface 

Figure 4-262. Main Shaft, Right Side View 

SAT Leather 
Wick 

Cam 
Sleeve 

Clutch 

Clutch Shoe 
Lever Spring 

Shaft 
Bearings 

Clutch 
Disc 

Drive Arm 
Cam 

Cam 
Oiler 

.......____ FILL Reservoir Cam 
Oiler 

Figure 4-263. Oil Reservoir, Front View 
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SAT 

01 

01 

'---�-------------------G 

RIGHT SIDE VIEW 

r------------------------G 

r-------------------G 

'� 01 

01 

REAR VIEW 

Felt 
Washer 

Both 
Loops 

Both 
Loops 

Engaging 
Surface 

Engaging 
Surface 

Engaging 
Surface 

Bearing 
Surface 

Bearing 
Surface 

Figure 4-264. center Plate Assembly 

Ratchet Detent 
Bail 
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Spring 
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Arm Spring 

Start-Stop 
Bail Extensim 

Tight Tape 
Arm 

Start-Stop 
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Start-Stop 
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4-2.67 
SENSING AND 

FEED MECHANISM 

4-268 
TRANSFER 

MECHANISM 

Fi gure 4-265. Front Plate Assembly, Sensing and Fee d Mechanism, 
and Transfer Mechanism, Rear View 
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�= ' .. ..;·..;� � 1 I SAT . - 4 •....__ \ i 

SAT 

Felt 
Wick 

Leather 
Wick 

Figure 4-266. Front Plat e Assemblyr Front View 

Shaft Fe'edwheel 03 

Felt Wicks Feedwheel Bearing SAT 

Felt Wicks Sensing Pins SAT 

Sliding Surface Sensing Pin 06 
Guide Post 

Sliding Surface Locking Bail 02 

Both Loops Locking Bail Spring 02 

Figure 4-267. Sensing a nd Feed Assemblyr Bottom View 

Stabilizer 
Latch 

Drive Arm 
Oiler 
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') 
SAT Each Felt Main Bail 

Washer Pivots 

G Sliding Bail Drive 
Surface Post 

T Leather Transfer 
Pad Bail 

01 Sliding Transfer 
Surfaces Levers 

01 Each Transfer 
Loop Lever Springs 

01 Each Locking 
Loop Bail Spring 

BOTTOM VIEW 

) 

Teeth Feed Pawl and 
Ratchet Wheel 

01 Each Transfer Lever 
Loop Springs 

Each Feed Pawl 
Loop Spring 

Sliding Feed Pawl 
Surface Pivot 

Engaging Locking 
Surface Ball 

T Felt Locking 
Washer Bail 

REAR VIEW - - "' _..../) -- Sliding Transfer 
Surface Leven 

Figure 4-268. Transfer Mechanism 
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"--------G Teeth 

...._------01 Bearing 

Ratchet Wheel 

Ratchet Wheel 

iJ... 
� -01 Loops (Each End) Detent Lever Spring 

rt"'"r= se=:=::: G Pad Contact Swinger 

Tape Feed Assurance Mechanism, Rear View 

G Pad Swinger 

01 Loops (Each End) Tape-Out Spring 

Figure 4-270. Tape-out sensing Mechanism, Front View 
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4-180 

Protrusion 

Pivot 

Loops 
(Each End) 

Sensing Lever 

Sensing Lever 

Sensing Lever 
Spring 

Figure 4-271. Tape Lid Sensing Lever, Fro nt View 

01 Bearing 
Surface 

I �I (Each End) 

G Thin 
Film 
Contact Surface 

Figure 4-272. Tape Deflector, Top View 
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-::I f I G 
__,.,- J 1 

Engaging 
Surface 

Engaging 
Surface 

Figure 4-273. start-stop Pulse contact, Front View 

01 

I 3V 01 

Each Loop 

Each Loop 

Engaging 
Surface 

F igure 4-274. Rub-Ou t Deleter, Front View 

Contact 
Lever 

Contact 
Insulator 

Spring 

Spring 

Deflector 
Bail 
Guide 
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02 

01 

Engaging 
Surface 
Light Film 

Bearing 
Surface 

Each 
Loop 

Timing 
Arm 
Timing 
Cam 

Timing 
Bail 

Spring 

Figure 4-275. Transmitter Stop Mechanism, Rear View 
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Extension 

�...... f@J' ::::;:::s SAT Felt Washers 

G Extension 

� · G Eccentric 

�h Ji_lll:: SAT Felt Washer 

Armature 

Armature Pivot 

Blocking Bail 

Arm 

Eccentric Pivot 

Figure 4-276. Tape Withhold Mechanism, Front View 

-------G Teeth All Gears 

Figure 4-277. All Gears 
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in structions indicated in the 
line drawings. 

e. Lubricate the u nit 
thoroughly. saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
will adhere and not run off. 
Avoid overlubrication. Keep 
el ectrical contacts and wire 
in sulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub ,  slide, or move 
with respect to each other. 
A pply grease to gear teeth and 
points of heavy pressure. 

4-13. MOTOR UNITS LUBRICATION . 
The following paragraphs provide 
motor units lubrication 
in structions and specify 
lubrication intervals in 
Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication method s for the 
motor units are indexed in Table 
4- 9 and presented in lubrica tion 
charts. T he lubrication charts 
consist of photographs and lin e  
drawings. Refer to Figures 
4-278 through 4-280. 
Photographs show the general 
area to be lubricated. callouts 
on the photographs refer to line 
drawings indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 

a. References to front, 
rear, left, right, e tc., in the 
lubrication charts, apply to the 
unit as vi ewed b y  the operator 
facing the unit. 

b. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Thereafter, use the 
lubrication intervals specified 
in Table 4-2. 
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WARNING 

Disconnect power before 
applying any lubricant. 

c. Gear Train and 
Governor Lubrication. To 
lubricate gear train and 
governor assembly, proceed as 
follows: 

(1) Refer to Figure 
4-279. 

(2) Remove end cap 
of governor housing with its 
four mounting scre ws loosened. 

( 3) Remove front and 
rear guideplates of brake shoe 
slide. 

(4) Remove the 
retaining ring that se cures the 
regulating lever link with brake 
shoe slide. 

(5) Remove 
coverplate from top of governor 
housing. 

( 6) Remove governor 
mounting screw, and slide 
governor out of housing. 

(7) Remove brake 
disks from center shaft by 
removing its retaining ring and 
sliding disk assembly outward. 
Apply grease to shaft and 
bearing shown in Figure 4-280. 

d. Apply a thick film of 
grease to all gears. Refer to 
paragraph 4-6c for symbols that 
apply to the specific 
lubrication instructions 
indicated in the line drawings. 

e. Lubricate the unit 
thoroughly. Apply oil to points 
where it will adhere and not run 
off. Avoid overlubrication. 
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4-186 

r--------------,-----Ball Oilers 

Figure 4-278. Motor Bearings - standard Motors 
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GOVERNOR MOUNTING SCREW OPENING 

" 

',,� COVERPLATE 

' , -vi 
REAR 

GOVERNOR HOUSING 

'
'

,,, 

iGUIDEPLATE 

� ' 

�� 

REGULATING LEVER LINK 

Figure 4-279. Access Instructions to Lubricate Gear Train and 
Governor, End View 
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---.,-------- G Ball Bearings (2) 

G Teeth 

--- G Needle Bearings (3) 

'------- G Bearing Surface 

FR-
G Ball Bearings 

·I -I 

BEARING 
RING 

End View 

Teeth 

SPUR GEAR 
1�. P LATE ASSEMB�Y 

::--- \ " 02 Ball Bearing 

\ r===: II I II G Teeth 

' - .,,, H 02 Ball Bearing 

'----------4-f4----- G Teeth 

--------- G Teeth 

Figure 4-280. Gear Train and Governor 
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Keep electrical contac ts and 
wire insulations free of 
lubricants. In general, apply 
oil to all bearings and 
locations where parts rub, 
slide, or move with respect to 
ea ch other. Apply grease to 
gear teeth and points of heavy 
pressure. 

4-14. SCHEDULED PERFORMANCE 
TESTS. Performance tests 
consist of mechanical adjustment 
checks, described in 
paragraphs 4-14b and 4-14c, and 
operational tests described in 
paragraph 4-14d. 

a. Preliminary 
Instructions. Prior to 
performing mechanical adjustment 
checks, disassemble machine as 
follows: 

WARNI NG 

Disconnect power from unit. 
Failure to comply can 
cause serious injury. 

(1) Open ASR top by 
de pressing

'
plungers on sides of 

dome. 

( 2) Remove typing 
unit. 

(a) Disconnect 
P103 from J103 (for low-level) . 

(b) Remove R 
plug by pushing clips together 
at bottom. 

(c) Remove four 

NAVELEX 0967-LP-625-5010 

b. Keyboard Unit 
Adjustment Checks. The 
following paragraphs describe 
procedures for checking keyboard 
unit adjustments. 

NOTE 

The following checks will 
begin with s ignal genera
tor clutch disengaged 
and synchronous pulse arma
ture lever held to front 
by lever cla mp. 

(1) Check signal 
genera tor clutch shoe lever as 
follows: 

(a) Refer to 
Figure 6-108. 

(b) Measure 
clearance between shoe lever and 
disk stop- lug. 

(c) Engage 
clutch. 

(d) Repeat 
step (b) . 

(e) Clearance 
in step (d) should be between 
0.055 and 0 .08 5 inch greater 
than clearance in step (b) • I f  
the difference is not within the 
specified limits, perform 
adjustment procedures described 
in paragraph 6-4b (1) . 

(2) Check signal 
generator clutch stop lever as 
follows: 

(a} Refer to 
screws which mount typing uni t  Figure 6-109. 
on base. 

(d) With left 
hand und er rear frame and right 
hand on side of front plate 
above dashpot, lift typing unit 
from base. 

(b) Engage 
signal generator clutch. 

(c) Rotate 
through a full rotation and 
ensure stop lever does not touch 
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drum at any point and engages 
shoe lever by a full thickness. 

(d) If 

(5) Check universal 
bail extension as follows: 

(a) Refer to 
necessary , perform adjustment Figure 6-105. 
procedure described in paragraph 
6-4b( 2) . 

(3) Check code bar 
bail as follows: 

(a) Refer t o  
Fi gure 6-102. 

(b) Depress 
LTRS k ey. 

(c) Rotate 
s ignal generat.or shaft until 
bottom of code bar bai l  is in 
ma ximum le ft posi tion. 

(d) Measure 
clearance between right side of 
code bar bail roller and left 
side of code bar bail latch. 

(e) There 
should be some c learance not 
exceeding 0.006 inch. If 
cl earance is not withi n 
specified li mi ts, perform 
ad justment procedure described 
in paragraph 6-4a (12). 

(4) Check code bar 
ba il and non- repeat le ver 
clearance as follows: 

( a) Refer to 
Fi gure 6-103. 

(b) P ress any 
key. 

(c) Measure 
clearance betw een le ft side of 
non-repeat r oller and right edge 
of lip on non-repeat lever. 

(d) Clearance 
should be between 0.010 and 
0.020 inch. If clearance 
exceeds specified li mi ts, 
perform adjustment procedure 
described in paragraph 6-4a(14). 
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(b) Press any 
key. 

(c) Measure 
clearance between top of non
repeat lever and bottom of 
universal bail forward 
extens ion. 

(d) Clearance 
should be between 0.050 and 
0.080 inch. If clearance is not 
wi thin specifi ed limits, perform 
adjustment procedure described 
in paragraph 6-4a(17). 

(6) Check universal 
bail latchlever as follows: 

(a) Refer to 
Figure 6-104. 

(b) Depress bar 
slowly with 32 ounces force. 

(c) While 
maintaining force, manually 
rotate uni vers al bail backward 
and releas e quickly. 

(d) Maintain 
force on bar and m easure 
clearance between rear edge of 
latchlever and front edge of 
universal bail vertical 
extension roller. 

(e) clearance 
should be between 0.015 and 
0.020 inch. If clearance 
exceeds specified limits, 
perform adjust ment procedure 
described in paragraph 6-4a(15). 

(1) Check 
intermediate gear bracket as 
follows : 

(a) Refer to 
Figure 6-134. 

,<) 
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(b) Place 
typing unit on keyboard. 

(c) Rotate 
motor fan to ensure gears are 
meshed. 

(d) Gently 
rotate intermediate driven gear 
back and forth. 

(e) Ensure 
backlash between typing unit 
driving gear and driven gear i s  
ba rely perceptible as gauged b y  
feel. I f  backlash i s  not 
excessive, remove typing unit. 
If backlash is excessive, 
pe rform adjustment procedure 
described in paragraph 6-4d(16). 

(f) While 
ho lding motor fan stationary, 
gently rotate intermediate 
dr iven gear back and forth. 

(g) Ensure 
ba cklash between driving gear 
an d driven gear is barely 
perceptible as gauged by eye and 
feel. If backlash is excessive, 
perform adjustment procedure 
described in paragraph 6-4d(16). 

(8) chec k 
synchronous pulse contact gap as 
follows: 

(a) Refer to 
Figure 6-442. 

(b) Disengage 
signal generator clutch. 

(C) Measure g ap 
between contacts. 

(d) Gap should 
be between 0.020 and 0.035 inch. 
If gap exceeds specified limits, 
perform adjustment procedure 
described in paragraph 6-13h(S). 

(9) Check 
synchronous pulse mounting 
bracket as follows: 

(a) Refer to 
Figures 6-440 and 6-441. 

(b) Remove 
clamp from synchronous pulse 
armature l ever. 

(c) Press any 
key. 

(d) Rotate 
signal generator shaft until 
trip bar is in maximum left 
position. 

(e) Measure 
clearance between right end of 
trip bar and left side of 
armature l ever latching surface. 

(f) Clearance 
should be between 0.005 and 
0.015 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraphs 6-13h(1) 
and (3}. 

(g) Push 
synchronous pulse armature lever 
into contact with magnet pole 
face. 

(h) Measure 
clearance between clutch trip 
bar and armature at closest 
point. 

(i) clearance 
should be between 0.005 and 
0.015 inch . If clearance is 
within specified limits, replace 
armature and proceed to n ext 
step .  If clearance exceeds 
specified limits, perform 
adjustment procedure described 
in paragraphs 6-13h(1) and (3). 

c. Typing Unit 
Mechanical Adjustment Checks. 
The folloWing paragraphs 
describe procedures for checking 
typing unit adjustments. 

(1) Check range 
finder knob phasing as follows: 
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(a) Refer to . (4 ) Check code bar 
Figure 6-1 4. clutch trip lever end play as 

follows: 
(b) Rotate 

range finder knob either {a) Refer to 
clockwise or counterclockwise to Figure 6-25. 
th e stop. 

(c) Zero on 
range scale should be within 3 
points of in dex mark. If zero 
is more than 3 points away f rom 
in dex, perform adjustment 
procedure described in 
paragraph 6-3 .1a(15). 

( 2) Check selector 
clutch stop arm as fol lows: 

(a) Refer to 
Figure 6-14. 

(b) Set range 
scale at 60. 

(c) With 
se lector clutch disengaged and 
armature in marking position, 
cl utch stop arm should engage 
clutch s hoe leveE by 
approximatel y the full thickness 
of shoe lever. If not, perform 
adjustment p rocedure desc+ibed 
in parag raph 6-3.1a (16). 

(3) Check selector 
clutch drum end play as follows: 

(a) Refer to 
Figure 6-11. 

(b) With clutch 
latched in stop position, 
measure cam-clutch assembl y  end 
pl ay. 

(c) Cam-clutch 
as sembly s hould have some end 
play, but not to exceed 
0.010 inch. If en d play 
adjustment is necessar y, perform 
procedure described in 
paragr�ph 6- 3.1a(11). 
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(b) Disengage 
selector clutch a nd code bar 
clutch. 

(c) Code bar 
clutch trip lever should engage 
clutch shoe lever by full 
thickness of c lutch shoe lever, 
and tr ip s haft s houl d  have some 
end play, but not to exceed 
0.006 inch. 

(d) If either 
engagement or end play 
adjustment is necessary, perform 
procedure des�ribed in 
paragraph 6-�.1c (2). 

(5} Check function 
clutch trip lever end play as 
follows: 

(a) Refer to 
Figure 6-26. 

(b) Disengage 
code bar c lutch and function 
clutch. 

(c) Function 
clutch trip lever should engage 
clutch shoe lever by fu l l  
thickness of c lutch shoe l ever. 
(Check at lug with least bite on 
three-stop clutches.) Trip 
lever shaft shou ld have some end 
play, but not to exceed 
0.006 inch. 

(d) If either 
engagement or end play 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1c(4 ). 

(6) Check clutch 
trip shaft set collars as 
follows: 
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(a) Refer to 
Figure 6-28 (earlier design -
Figure 6-5 36) • 

(b) Measure 
spacing cutout lever end play. 

(c) Lever 
should have some end play, not 
to exceed 0.008 inch. 

(d) Measure 
li ne-feed cl utch latch lever end 
play. 

(e) Lever 
sh ould have some side play, not 
to exceed 0.008 inch. 

(f) If side 
play adj ustment is required, 
perform procedure described in 
paragraph 6-3.1c(6) �arlier 
design - paragraph 6-17c(2)). 

(7} Check ty pe box 
cl utch trip lever ecce ntric post 
as follows: 

(a) Refer to 
Figure 6-31. 

type box c lutch. 
(b) D isengage 
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(c) Trip clutch 
trip lever and rotate main shaft 
until trip lever is over s hoe 
lever. Take up play of shoe 
lever inward by snapping trip 
lever over shoe lever. 

(d) Check 
clearance betw een �hoe lever and 
drum at each of three-stop 
positions to determine which 
stop yield s  greatest clearance. 

(e) With trip 
lever at stop position which 
yields greatest clearance, 
rotate main shaft slowly until 
trip lever just fa lls off stop 
lug. Check clearance between 
trip lever and drum. Clearance 
shou ld be from 0.018 to 
0.035 inch less than clearance 
between shoe lever and drum. 

(f) If 
clearance adjustment is neces
sary, perf orm procedure 
described in paragraph 
6-17c (4) • 

(9) Check line-feed 
clutch trip lever eccentric post 
as follows: 

(a) Refer to 
(c) Ensure that Figure 6-32. 

trip lever engages clutch shoe 
lever by full thickness of shoe (b) Disengage 
lever. clutch. 

(d) If fu ll 
engageme nt does not exist, 
pe rform adjustment procedure 
described in paragraph 
6-3.1c (9). 

(8) Check spacing 
cl utch trip lever as follows: 

(a} Refer to 
Figure 6-29 (earlier design -
Figure 6-538). 

(b) Disengage 
clutch. 

(c) Tr ip clutch 
trip lever and r otate main shaft 
until trip lever is over shoe 
lever. Take up play of shoe 
lever inward ty snapping trip 
lever over shoe lever. 

(d) Check 
clearance between shoe lever and 
drum of each of three-stop 
positions to determine which 
stop yields greatest clearance . 

(e) With trip 
lever at stop position which 
yields greatest clearance, 
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ro tate main shaft slowly until 
trip lever j ust falls off stop 
lug. Check clearance between 
trip lever and drum. Clearance 
sh ould be from 0.018 to 
0.035 inch less than c learance 
between shoe lever and drum. 

(f) I f  
clearance adjustment i s  
necessary, perform procedure 
described in paragraph 
6- 3. 1 c ( 1 0) • 

( 10) Check line-feed 
clutch trip lever adjusting 
screw as follows: 

(a) Refer to 
Figure 6-3 2. 

(b) Set line
feed function slide arm in rear 
position and clutch trip lever 
ag ainst its eccentric post. 

( c) Hold trip 
arm against the function slide 
arm an d m easure c leara nce 
between end of t·rip lever 
adjusting screw and trip arm. 
Clearance should not exceed 
0.006 inch. 

( d) If 
clearance adjustment is 
necessary, perform procedure 
described in paragraph 
6- 3.1c(11). 

(11} Check line-feed 
clutch phasing as follows: 

(a) R efer to 
Figure 6-82. 

(b) Disengage 
line-feed clutch. 

(c) Both line
feed bars should engage teeth of 
line-feed spur gear an d be flush 
with each other. 

(d) If 
adjustment is nece ssary, perform 
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procedure described in 
paragraph 6-3.1h(1 ). 

(12 ) Check line-feed 
spur gear detent eccentric as 
follows: 

(a) Refer to 
Figure 6-83. 

(b) Disengage 
line-feed clut ch. 

(c) Rotate 
platen until detent stud is 
seated between two teeth on 
line-feed spur gear. 

(d) When hand
wheel is r eleased, manually set 
the teeth on the feed bars into 
engagement with the teeth on the 
line-feed spur gear. 

(e) The detent 
stud s hould contact one gear 
tooth and be not more than 
0.010 inch from other tooth. If 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1h(2 ). 

(13) Check clutch 
shoe levers as follows: 

(a) Refer to 
Figure 6-3 4. 

(b) Disengage 
clutch and measure gap between 
clutch shoe lever and its stop
lug. Record measurement. 

(c) Engage and 
rotate clutch until clutch shoe 
lever is towar ds bottom of unit. 

(d) With clutch 
engaged, again measure gap 
between clutch shoe lever and 
its stop-lug. Measurement 
should be 0.055 inch to 
0.085 inch greater tha n  
measurement obtained in step (b) 
above. If adjustment is 
necessary, perform procedure 
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described in paragraph 
6- 3. 1 c ( 13) • 

(e) Fepeat 
steps (a) th rough (d) for each 
clutch. 

( 14) Check spacing 
gear clearance as follows: 

(a) Refer to 
Figure 6-37. 

(b) Witl1 
carriage fully returned, hold 
sp acing driv ing gear stationary 
and gently rotate driven gear 
back and forth. 

(c) Ensure 
backlash between gears is barely 
perceptible, without bind, at 
closest point in travel. If 
backlash adjustment is 
necessary, perform procedure 
de scribed in 
paragraph 6-3.1d(2) . 

{15) Check spacing 
gear phasing as follows: 

(a) Refer to 
Figure 6-37. 

(b) Engage 
spacing clutch. 

(c) Observe 
index line on spacing pawl is 
midway between the two lines on 
pa wl retaining washer. If 
adjust ment is necessa+y, perform 
procedure in parag raph 
6-3.1d(1). 

(16} Check rocker 
sh aft bracket eccentric stud as 
follows: 

(a) Refer to 
Figure 6-51. 

(b) Disengage 
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(c) Measure gap 
between lower side of locklever 
roller and top edge of shoulder 
on horizontal positioning lock
lever. Gap should be between 
0.055 inch and 0.090 inch. If 
not, perform adjustment 
procedure described in paragraph 
6-3. 1e (2). 

(17) Check code bar 
shift lever drive arm as 
follows: 

(a) Refer to 
Figure 6-20 (ear lier design -
Figure 6-533 ). 

(b) Engage and 
rotate code bar clutch until 
code bar s hift lever link is in 
uppermost position. 

(c) There 
should be some clearan ce, but 
not to exceed 0.025 inch, 
between top of code bar shift 
lever link roller and top of cam 
slots in top of code bar shift 
levers. I f  adjustment is 
necessary, perform procedure 
described in paragraph 
6-3. 1b (5) . 

(d) Code bar 
sh ift lever link shaft should 
have some end play but not to 
exceed 0.006 inch. If 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1b(5) earlier 
design - paragraph 6-17b(1) . 

(18) Check transfer 
lever eccentric as follows: 

(a) Refer to 
Figure 6-18. 

(b) Set up a 
LETTERS (12345) code 
combination. 

type box clutch and take up play (c) Disengage 
on locki ng arm, toward front. selector clutch. 
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(d) E ngage and 
rotate code bar clutch until 
co de bar shift lever link is i n  
uppermost position. 

(e) With play 
of shiftbar taken up f or 
maximum clearance� measure 
cl earance between rear code bar 
shift lever and code bar shift
bar farthest from shif t lever. 

(f) C learance 
shou ld be 0.010 to 0.025 inch. 
If not, perf orm adjustment 
pr ocedure described in 
paragraph 6-3.1b(3). 

( 19) Check 
in termediate arm backstop 
bracket as follows: 

(a) see Figure 
6- 19. 

(b) set up a 
BLANK (-----) code combinati on. 

(c) Disengage 
se lector and code bar clutches. 

(d) Take up 
play to obtain maximum clearance 
between fr ont code bar shift 
lever and inner step of code bar 
shiftbar f arthest from shift 
lever, then measure clearance. 

(e) Clearance 
should be from 0.010 inch to 
0.025 inch. If not, p erform 
adjustment procedure described 
in paragraph 6-3.1b(4). 

(20) Check code bar 
shift lever link brackets as 
fo llows: 

(a) Refer to 
Figure 6-2 1  (earli er design link 
gu ide bracket - Figure 6-534). 

(b) Set up a 
LE TTERS (12345) code 
combination. 
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(c) Engage and 
rotate code bar clutch until 
code bar shift lever link is in 
uppermost positi on. 

(d) Ensure code 
bars are detented. 

(e) W ith play 
taken up f or maximum clearance, 
measure clearance between right 
side of front code bar shift 
lever and shoulder of closest 
code bar s hiftbar. Clearance 
should be between 0.002 inch and 
0.025 inch. 

(f) Set up a 
BLANK (-----) code combination. 

(g) Repeat 
steps (c) and (d). 

(h) With play 
taken up for maximum clearance, 
measure clearance between left 
side of rear code bar shift 
lever and shoulder of closest 
code bar shiftbar. Clearance 
should be between 0.002 inch and 
0.025 inch. 

(i) If 
clearance in either step (e) or 
(h) above is not within 
specified limits , perform 
adjustment procedure described 
in paragraph 6-3. 1b (6) (earlier 
design link guide bracket -
paragraph 6-17b(2 )). 

(21} Check type box 
clutch tri p lever as follows : 

(a) Refer to 
Figure 6-33 (variable feature -
Figure 6-383). 

(b) Engage and 
rotate code bar clutch until 
trip shaft cam f ollower roller 
is on lowest surface of code bar 
clutch cam. 
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(c) Align type 
box clutch disk stop lug wit h 
trip lever. 

(d) Measure 
clearance between trip lever and 
stop-lug. C learance should be 
from 0.025 inch to 0.0 45 inch. 

(e) Measure 
type box clutch latchlever side 
play. There should be some side 
play but it should not exceed 
0.008 inch. 

(f) If 
clearance measured in step (d) 
or side play measured in step 
(f) exceeds specified limits , 
pe rform adjustment procedure 
de scribed in paragraph 
6-3. 1c (12) (variable features -
paragraphs 6-1 2c(1) and 
6- 12n ( 3)). 

(22) Check carriage 
draw-wire rope as follows: 

(a) F.efer to 
Figure 6-4 0. 

(b) Engage and 
rotate type box clutch 180 
degrees. 

(c) As gauged 
by feel, rear upper cable should 
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described in paragraph 
6-3. 1d (9). 

(23 ) Check 
oscillating rail slide position 
as follows: 

(a) Refer t o  
Figure 6-38 (earlier design -
Figure 6-539). 

(b) Move type 
box carria ge to right until feed 
pawl farthest advanced engages 
tooth immediately above cutaway 
section on spacing drum ratchet. 

(c) Measure 
clearance betwee n oscillating 
rail s lide and r ight r ea r  draw
wire p ulle y at point o n  pulley 
where clearance is minimal. 

(d) Clearance 
should be between 0.0 25 inch and 
0.050 inch. If clearance is not 
within the specified limits, 
perform adjustment procedure 
described in paragraph 6-3.1d(3) 
(earlier design - paragraph 
6-17d(1)). 

(24) Check printing 
carriage lower roller as 
follows: 

(a) Refer to 
have s lightly greater tension Figure 6-7 2. 
then front cable. 

(d) Measure 
clearance between lower draw
wire rope an d carriage return 
latch bail post. Clearance 
should be 0.006 inch minimum. 

(e) Measure 
clearance between lower draw
wire rope and left horizontal 
positioning drive link age. 
Clearance should be 0.030 inch 
minimum. 

(f) If either 
clearance is insufficient, 
perform adjustment procedure 

(b) Move 
printing carriage to r ight. 

(c) Operate 
manual carriage return while 
holding pr inting carriage to 
right. Allow carriage to slowly 
return. 

(d) observe 
play of carriage on track is 
minimal over full length of 
track. 

(e) If 
adjustment of eccentric bushing 
or sliding screw is necessary, 
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p e rform procedure de scribed in 
paragraph 6- 3.1g(1). 

( 25) Check function 
re set bail blade as follows: 

(a) Refer to 
Figure 6-63 (earlier design -
Figure 6-5 47). 

(b) Engage and 
rotate code bar clutch until 
shoe lever j ust touche s trip 
lever. 

(c) Disengage 
al l function pawls from function 
bars. 

(d) Unlatch all 
function lever latches from 
fu nction levers. 

(e) Using 
s p ring pulley, pull each 
fu nction bar to rear and measure 
clearance between each function 
bar and function reset bail 
bl ade. 

(f) Clearance 
sh ould be between 0.018 inch and 
0. 035 inch. If clearance is not 
within specified limits, perform 
adjust ment procedure described 
in paragraph 6-3. 1f (1} (earlier 
de sign - paragraph 6-17e(2)). 

(26) check printing 
carriage position as follows: 

(a} Refer to 
F igure 6-7 4. 

(b) Set up 
M (--345) code combination. 

(c) P osition 
pr inting carriage at approximate 
midpoint of platen. 

(d) Engage and 
rotate type box clutch 180 
degrees. 
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(e) From top 
view, as g auged by eye, ensure 
that M type pallet is centered 
on printing hammer when hammer 
is touching pallet. 

(f) If 
adjustment is necessary, perform 
procedure described in paragraph 
6-3. 1g (3). 

(27) Check printing 
hammer bearing stud as follows: 

(a) Refer to 
Figure 6-7 5. 

(b) set up a 
PERIOD (--345) code combination 
in upper case. 

(c) Position 
printing carriage at approximate 
midpoint of platen. 

(d) Engage and 
rotate type box clutch 180 
degrees. 

(e) From right 
view, as gauged by eye, ensure 
that period type pallet fully 
engages printing hammer when 
hammer is touching pallet. 

(f) If 
adjustment is necessary, perform 
procedure described in paragraph 
6-3.1g(4). 

(28} Check spacing 
trip lever bai l cam plate as 
follows: 

(a} Refer to 
Figure 6-39. 

(b) With 
spacing trip lever arm in upward 
position, engage and rotate type 
box clutch 180 degrees. 

(c) Disengage 
all function pawls from function 
bars. 

1 
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(d) Measure 
clearance between top surface of 
trip lev e r  arm extension and 
spacing trip lever shoulder. 

(e) Clearance 
should be between 0.010 inch and 
0.040 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraph 
6-3. 1d (5) • 

(29) Check printing 
track as follows: 

(a) Refer to 
Figure 6-76. 

(b) set up 
BLANK (-----) code combination 
in figures. 

(c) Position 
printing arm slide alternately 
over each printing track 
mounting screw. 

(d) Position 
printing hammer operating bail 
latching extension in li ne with 
left face of latch sho ulder. 

(e) Measure 
clearance between latching 
extension an d latch shoulder. 

(f) Clearance 
shou ld be between 0.015 inch and 
0.040 inch. If clearance 
exceeds specified limits, 
pe rform adjustment procedure 
described in paragraph 
6- 3.1g(5). Hold clearance to 
maximum. 

NOTE 

Cycle unit between each 
check. 

(30) Check printing 
hammer stop bracket as follows: 

NAVELEX 0 967-LP-625-5010 

(a) Refer to 
Figure 6-77 (earlier design -
Figure 6-555). 

(b) set up 
M (--345) code combination. 

(c) Engage and 
rotate type box clutch 
180 degrees. 

(d) Hold 
printing hammer stop bracket 
towards type pallet wit h  8 
ounces of force. 

(e) Measure 
clearance between printing 
hammer and M type pallet across 
entire length of pallet. 

(f) Clearance 
should be between 0.035 inch and 
0.05 0 inch. If clearance is not 
within specifi ed limits ,  perform 
adjustment procedure described 
in paragraph 6-3. 1g (1 0 )  (earlier 
design - p aragraph 6-17g(2)). 

(31) Check printing 
arm as follows: 

(a) Refer to 
Figure 6-77 (earlier design -
Figure 6-5 55). 

(b) Position 
printing track in its extreme 
downward position. 

(c) Set 
printing hammer operating bail 
against its st op. 

(d) 'I�ke up 
play for maximum by lightly 
pressing down on printing arm 
slide and measure clearance 
between secondary print ing arm 
and forwar d extension of 
printing hammer operating bail. 

(e) There 
should be some clearance, not to 
exceed 0.015 inch. 
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(f) Position 
printing track in its extreme 
upward position. 

type box clutch 
(g) Disengage 

. 

(h) Measure 
clearance between right face of 
operating bail latching 
extension and left face of latch 
surface. Check right and left 
po sitions. 

(i) Clearance 
sh ould be 0.00 6 inch minimum. 

(j) If 
clearance measured in steps (d) 
or (i) is not within specifi ed 
limits, perform adjustment 
procedure described in paragraph 
6-3. 1g ( 12) (earlier design -
paragraph 6-17g(3)). 

(32) Check carriage 
return latch bail as follows: 

(a) Refer to 

(b) Set up 
CARRIAGE RETURN (---4- )  code 
combination. 

(c) Engage and 
rotate function clutch until 
stop-lug is towar d bottom of 
unit. 

(d) Rotate 
spacin g dr um clockwise until 
carriage return latch bail over
travels carriage return lever. 

(e) Measure 
clearance between latching 
surface of carriage return latch 
bail and top of carriage return 
lever. 

�) Clearance 
should be between 0.006 inch and 
0.03 5 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in par agraph 6-3.1d (14) 
(variable feature - paragraph 
6-12 g(5}). 

Figure 6-42. (34 )  check left 

(b) Manually 
return carriage. 

(c) Take up 
play in carriage return bail to 
r ight by holding right side 
against retainer. 

margin as follows: 

(a) Refer to 
Figure 6-4 5  (sprocket feed) or 
6-84 (line-feed). (For earlier 
design line-feed, refer to 
Figure 6-541.) 

(b) Manually 
(d) Measure return carriage. 

cl earance between carriage 
re turn lever and carriage return (c) Shift type 
latch bail. box to LETTERS condition. 

(e) Clearance 
should be between 0.004 inch and 
0.040 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-3 .1d(12). 

{33) Check carriage 
return lever as follows: 

(a) Refer to 
Figure 6-43. 
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(d) Ensure 
front feed pawl is farthest 
advanced. 

(e) Measure 
clearance between left edge of 
platen and letters print 
indicator. 

(f) Clearance 
should be between 15/16 inch and 
1-1/16 inch. If clearance is 

,, 
"' 

') 
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not within the specified limits, 
pe rform adjustment procedure 
described in paragraph 
6-3.1d(17). 

(g) Take up 
play in spacing shaft by 
ro tating driven gear clockwise 
from a front view. 

(h) Measure 
clearance between feed pawl and 
shoulder of ratchet tooth 
immediately above pawl. There 
sh ould be some clearance, not to 
exceed 0 .008 inch. 

(i) Engage and 
rotate spacing clu tch until rear 
feed pawl is farthest advanced 
an d clutch is disengaged. 

(j) Manually 
return carriage. 

(k) Observe 
rear feed pawl drops into 
indentation between ratchet 
wh eel teeth, and bottoms firmly 
in notch. I f  adjustment is 
necessary, perform procedure 
described in paragraph 
6-3.1h(13 ) (sprocket feed) or 
6-3.1d(17) (line- feed). {For 
earlier design line-feed, refer 
to paragraph 6- 17d(5)). 

(35) Check shift 
li nkage as follows: 

(a) Refer to 
Figure 6-60. 

(b) Position 
carriage near midpoint at 
platen. 

(c) Set up o 
(not zero} (---45) code 
combination. 

(d) Engage and 
rotate t ype box clutch 
180 degrees. 

NAVELEX 0967-LP-625-50 10 

(e) Note 
position o f  printing hammer in 
relation to o (not zero} type 
pall et whe n  hammer is pushed in 
to touch pallet. 

(f) Manually 
buckle right shi ft linkage . 

(g) Position of 
printing hammer in relation to 9 
type pallet should be same as it 
was in relation to o (not zero) 
type pallet in step (e) • 

(h) Repeat 
steps (b) through (g) using 
number 2 t ype pallet an d 
W(12--5) code combination. 

(i} If 
adjustment is necessary, perform 
proc edure described in 
paragraph 6-3.1e(16). 

(36) Check stripper 
blade drive cam position as 
follows: 

{a) Refer to 
Figure 6-69. 

(b) Note amount 
of overtravel betw een upper high 
of stripper blade drive cam and 
stripp er blade drive arm. 

(c ) Engage a nd 
rotate function clutch 
180 degrees. 

(d) Note amount 
of overtravel between lower high 
of stripper blade drive cam and 
stripp er blade drive arm. 

(e) Amount of 
overtravel in st eps (b),; and (d) 
should be equal as gauged by 
eye. If adjustment is necessary 
perform procedure described in 
paragr ap h  6-3.1f(9). 

d. OP§rational Tests. 
operational tests for high- level 
ASR equipment are discussed 
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b elo w  in paragraph 4-14d(1) an d  
for low-level ASR equipment in 
paragraph 4-14d(2). 

( 1) Operational 
Te sts (High-Level). Figure 
4-281 shows test setup required 
to perform high-level A SR test 
proc edures described in 
Ta ble 4-10. If a bnormal 
in dications are encountered 
during a test, re fer to 
Troubleshooting Index, 
Table 5-1, in Chapter 5. Prior 
to con ducting the tests, perform 
the following initial control 
se tting on the AN/UGM-8B(V) an d 
TS-2616/UGM test sets shown in 
Fi gure 4-281. 

AN/UGM-8B (V) 

(1) POWER ON/OFF switch to 
OFF. 

(2) DISTORTION SELECT switch 
to MARK BIAS. 

(3) P ERCENT DISTORTION switch 
to 0. 

(4) STOP LENGTH SYNC-START/ 
STOP switch ·to S/S 1.42. 

(5) CHARACTER RELEASE switch 
to FREE RUN. 

(6) SIGNAL PATTERN switch to 
STDY MK. 

(7) RATE switch to 74.2. 

(8 ) LOOP POLARI TY switch to 
either + or - to cause 
meter to defle ct to 
right. 

(9) LOOP ADJ control fully 
counterclockwise . 

( 10) HIGH-LEVEL OUT PUT 
MODE switch to EXT 
NEUT . 

( 11) MARK S PACE switches 
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to any position. 

TS-2616/UGM 

(1) AC POWER switch to OFF 
(down) position. 

(2) PEAK RESET switch to 
AUTO. 

(3) RATE-BAUDS switch to 
74.2 . 

(4) CODE LEVEL switc h to 5. 

(5) DISTORTION SELECT switch 
to P EAK-TOTAL. 

(6) TRANSITION SELECT switch 
to all. 

(7) INPUT POLARITY switch to 
either + or - to cause 
meter to deflect to 
right. 

(8 ) INPUT SELE CT switch to 
NEUTRAL 60. 

(9) INPUT FILTER switch 
to IN. 

(2) Operational 
Tests {Low-Level). Figure 4-282 
shows test setup required to 
perform lo w-level ASR proc edures 
describ ed in Table 4-11. If 
abnormal indications are 
enco untered during a test, refer 
to Troub leshooting Index, 
Table 5-1, Chapter 5. Pri or to 
conducting the tests, perform 
the initial control settings on 
the A N/UGM-8B(V) and TS-2616/UGM 
test sets as describ ed in 
paragraph 4-8d(1). 

'�) 

") 
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SIGNAL LINES 

(CONNEC TED 
TO SET JACK 
VIA TB 102) 

_OUTPUT 
HIGH 

TES T SET 

TELETYPE
WRITER 

SET 

SET LPG 

LOCAL 
115 VDC 
POWER 

SOUR CE 

(CONNECTED 
TO TB104) 

COMMUNICATION S 
PATCHING PANEL 
SB-1203 AIUG 
(ALTERNATE 
SB-1210 A/UGQ} 

L PG 

LOW Z 

TEST SET 

Figure 4-281. ASR Test Setup (High-Level) 
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Tab le 4-10. Operational Test Procedures 

Normal 
Step Action In dication 

1. Preliminary 

a. Ensure teletype test set controls 
are set as indicated in 
para graph 4-14d. 

b. ASR power swit ch m ust be OFF and 
cont rol knob set t o  position K. 

c. If optional DC power supply is 
used place power switch in t he 
OFF position. 

d. Using appropriate wiring 
diagrams, connect all ASR 
signal lines in series t o  
test set input. 

e. If optional DC power supply is 
us ed, connect its DC output 
into the signal line. 

f. APPLY local 115 VAC power to 
ASR test set, and DC power 
supply. 

g. Move teletype test set 
power switch t o  the ON 
positi on. 

Reference 
Table 5-1 

0 
..0 

0'1 
....,J 

I 

� 
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� 
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Table 4-10. Operational Test Procedures - continued 

Step Action 

h. l I f  DC power supply i s  used, 
move the power switch to the 
ON position. set the DC 

output to the proper value. 

i. I Set switch on either DC 

power supply or teletype 
test set for correct 
polarity. 

j. I Move LINE-TEST switch on ASR 
to LINE. 

k. l T urn power switch of ASR to 
the ON position. 

1. l Adjust signal line loop 
current to proper value. 

m. 1 Send repeated Y's from ASR 
keyboard. 

n. 1 Ad just keyboard signal 
generator contacts to less 
then 3 percent distortion. 

o. 1 Set switch on teletype test 
set to check MARK to SPACE 
transition of the code. 

Normal 
Indication 

Te letype runs closed. 

Ma chin es meets requirements for 
copying distorted messages. 

� 
0 

Reference 
Tabl e 5-1 

Item 35 
and 36 

Item 22 

� 
� 
trJ 
>: 

0 
1.0 
0'1 
....., 
I 

1:"' 
1'0 
I 

0'1 
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U'1 
I 

U'1 
0 
.... 
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Table 4-10. Operat ional Test Procedures - Continued 

Normal 
step Act ion Indication 

p. Alternate transition selec
tor switch of teletype test 
set and adjust contacts 
until there is less than 
3 percent distortion in bo th 
switch positions. 

q. Set switch on teletype test 
set to test to tal distortion. 

r. Total distortion should be 
less then 5 percent. I f  it 
is not less then 5 percent, 
refine adjustments. Refer 
to n through q. 

s. Set control knob to T position. 

t. Send repeated Y's from trans
mitter distrib utor. 

u. Repea t steps n through s 
adjusting transmitter distri
butor signal generator 
contacts. 

v. Place tel etype test set 
controls to positions indica ted 
in paragra ph 4-8d(2). 

Ch aracter advances one unit for 
each character. 

Reference 
Table 5-1 

Item 63 

0 
1.0 
0'1 
� 

� 
1-d 
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Table 4-10. Operational Test Procedures - Continued 

step Action 

w. 1 Connect A SR signal line to 
test set output. (If test 
set must b e  changed or if 
hard wiring is necessary, 
remove AC power from equip
ment and make appropriate 
change. 

x. 1 Turn test set power switch 
to ON. 

2. I Typing Unit Range Check 

a. I Turn ASR control knob to the 
K position. 

b. I Turn power switch on ASR to 
the ON position. 

c. 1 Adjust signal line loop current 
to proper leve 1. 

d. I Set signal pattern switch on 
test set to output message. 

Normal 
In dicat].on 

Motor operates. 

(1) Typing unit types test message. 

(2) LETTERS-FIGUR ES shift and 
FIGURES-LETTERS shift 
operate properly . 

(3} Nor mal carriage return and 
line-feed operate properly. 

� 

Reference 
Table 5-1 

Item 28 

Item 11 

Item 48 

Item 17 

z 
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Table 4-10. Operation al Test Procedures - Continued 

Normal 
Step Action Indication 

e. Adjust range f inder knob on 
selector assembly to determine 
minimum and maximum settings 
at which message is typed 
without error. 

f. Note difference between minimum 
and maximum settings obtained 
in step e. 

g. Place range finder on optimum 
setting as follows: 

(1) Add low and high 
obtained in step 

(2) Divide by 2. 

(3) Resulting number 
setting . 

3. Typing Unit Quality of 
Print Check. 

?=eadings 
e. 

is optimum 

a. While typing unit is receiv
ing test message, observe 
quality of printed copy. 

72 (minimum difference) 

(1) Characters are positioned on 
straight vertical line. 

(2) Uniform spacing between 
characters. 

(3) Clear typ e. 

Reference 
T able 5-1 

Item 1 

Item 3 

Item 1 

Item 2 

0 
1.0 
0\ 
...J 
I 

1:"4 
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Table 4-10. Operational Test Procedures - Cont inued 

step Action 

4. 

b. I Ma nually operate ribbon 
lever in ward, on side where 
ribbon is being unwound. 

c. 1 R epeat step b, using other 
ribb on lever. 

d. I Set SIG PAT TERN swit ch on 
test set to STEADY MARK. 

Typing Unit Distorted 
Signal Check. 

NOTE 

This test checks the ability of 
the t yping unit to cop y a 
distorted signal. 

a. I En sure DI STORT ION SELECT 
swit ch on test set is set 
t o  MARK BIAS. 

Normal 
In dication 

(4) Proper, error-free test 
pat tern typed . 

(5) Proper ribbon-feed. 

Ribbon reverses. 

Ribbon reverses. 

� 

Reference 
T able 5-1 

Item 4 

Item 5 

Item 6 

Item 6 
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Table 4-10. Operational Test Procedures - Continued 

Nor mal 
Step Action In dication 

b. 

c. 

Set PERCENT DISTORTION switches 
to 40 percent. 

{1) TENS: 40 
(2) UN ITS: 0 

Set SIGNAL PATTERN switch on 
test set to MESSAGE OUTPUT. 

d. Set DISTORTION SELECT switch 
to SPACE B IAS. 

e. Set DISTORTION SELECT switch 
to MARK END. 

f. Set PERCENT DISTORTION switches 
to 35 percent. 

{1) TENS: 30 
(2) UNITS: 5 

g. Set DISTORTION SELECT switch 
to SPACE END. 

h. Set DISTORTION SELECT switch 
to SWITCH BIAS. 

i. Set POWER ON/OFF switch on 
test set to OFF. 

j. Set p ower switch on ASR 
to OFF. 

Must c opy one line with not more 
then 3 percent distor tion. 

Same as step c. 

Same as step c. 

Same as step c. 

Same as step c. 

Reference 
Table 5-1 

Item 22 
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Table 4-10. Operational Test Procedures - Continued 

step Action 

5. I Typing Unit Proper Function 
Operation Check. 

a. 1 Set s ignal pattern switch 
on te st set to STEADY MARK. 

b. I Press FIGS key. 

c. 1 Press s key. 

d. I Set single/double line
feed lever (inside) to 
number 1 position. 

e. I Press LINE -FEED key. 

f. I Set single/double line
feed lever to number 2 
position. 

g. 1 Repeat step e. 

h. I Press LOC CR key to 
return carriage. 

Normal 
Indication 

FIGS Shift should occur. 

Signal bell rings. 

Line-feed should occur 
whe LINE FEED key is 
depressed. 

Typing unit single line-feeds. 

Same as d. 

Typing unit double line-feeds. 

Carria ge should return to left 
margin. 

� 
-, 

Reference 
Table 5-1 

Item 48 

Item 1 2  

Item 9 

Item 14 

Item 9 

Item 14 

Item 8 
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Table 4-10. Operational Test Procedures - Continued 

Step Action 

i. Press M and REPT keys 
simultaneously until full 
line of Ms has been 
printed, carriage has 
returned, and printing has 
started on next line . 
Count characters. 

j. Press RETURN key. 

k. Press LI NE-FEED key. 

1. Repeat step k. 

m. Repeat step k. 

Normal 
Indication 

(1) There shall be 72 clear 
characters. 

(2} The 74th character shall 
strike over the 7 3rd 
character. 

(3} The 75 th character shall 
print approximately in 
center of page, beneath 
3 2nd th�ough 42nd character. 

(4} The 76th character shall 
print exactly under 1st 
character. 

(5) The 77th character shall 
print exactly under 
2nd character. 

Carria ge returns and line-feeds. 

No line-feed occurs. 

No line-feed occurs. 

Line feed occurs. 

Reference 
Table 5-1 

Items 15 
and 16 

Items 15 
and 16 

Items 15 
and 16 

Items 15 
and 16 

Items 15 
and 16 

Items 17 
and 20 

Items 17 
and 20 

Items 17 
and 20 

Items 17 
and 20 

� 
<: 
t3:j 
t:-1 
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Table 4-10. operational T est Procedures - continued 

step Action 

6. I Local Func tions Check 

a. 

I 
Press LOC CR key. 

b. Press and hold LOC LF key. 

7. I Keyboard Operation Check 

a. 1 Turn the main power switch at 
the lower right side of the 
keyboard, to the upper posi
tion which is ON. 

b. I Turn the keyboard control knob 
to the K position. 

c. I Move the LINE-TEST switch to 
the LINE position. 

d. I Manually depress each charac
ter key. 

e. 1 Depress the LOC LF key. 

f .  I Depress the REC key. 

Normal 
Indication 

Carriage returns. 

Line-feed occurs continuously 
until key is released. 

Keyboard motor starts. 

Reference 
T able 5-1 

Item 18 

Item 19 

Item 28 

The proper character should be printed I Item 4 

for each key depressed. 

Paper should feed from the typing I Item 9 

unit three times faster then when 
the LINE-FEED and REPT keys are 
depressed. 

This should prevent signal genera- I Item 27 

tion. 
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Table 4-10. Operational Test Procedures - Continued 

Action 

g. Depress the SEND key. 

h. Depress the BREAK key, hold 
it depressed f or about two 
seconds. 

i. Depress and hold REPT key 
si multaneously with any other 
key except local function 
keys. 

j. Depress the LOC CR key. 

k. Depress upper case s key. 

1. Depress the BLANK key 
alternately with any key 
other then the local func
tion keys. 

m. Depress the BLANK key twice 
in succession. 

Normal 
Indication 

Th is should restore signal genera
tion. 

The electrical keyboard lock will 
be activated as in (f). Depress 
SEND key to resume keyboard 
tr ansmission. 

This should cause repeated trans
mission of the associated code 
combination. 

carriage should return to the 
left-hand margin. 

Signal bell should ring once 
clearly each time the key is 
depressed. 

Ke yboard should not lock. 

Ke yboard should lock. Depress 
the SEND key to resume keyboard 
transmission. 

Reference 
Table 5-1 

Item 44 

Item 66 

Item 20 

Item 12 

Item 62 

Item 61 
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Table 4-10. Operational Test Procedures - Continued 

Step I Action 

n. 1 Depress the sp acebar below 
the bottom row of keys. 

o. 1 Depress the FIGS key. 

.Norm al 
Indication 

This will initiate a mechanical 
allowance for a space, as be
tween two words in the printed 
page message, or a symbol on 
the perforated tape. 

The symbols indicated on the 
upper part of the key should 
print, such as fig ures, punc
tuation marks, or other upper
case symbols. 

p. 1 Depress the LTRS key. I This should print characters 
indicated on the lower part of 
the keys. 

q. 1 Depress the TAPE B. SP. key. I This should reverse the direc-

8. I K-T Position, Operational Check. 

a. 1 Place the keyboard control knob 
in the K-T position. 

b. I Place the LINE-TEST key (if 
available) in the LINE position • 

tion of the tape feed in the 
perforator for the space 
required by a single character 
code. 

·� 
;� 

Reference 
Tabl e 5-1 

Item 1 

Item 48 

Item 68 

Item 67 
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Table 4-10. Operational Test Procedures - Continued 

Action 

c. Depress each key. 

d. Depress the BLANK and REPT 
keys simultaneously. 

e. Depress the E and REPT keys 
si multaneously. 

f. Depress the CAR RET key. 

g. Depress the E key once more. 

h. Depress the keys indicated in 
(7) e through q. 

i. Check the accuracy of the 
transmitter distributor; 
it should be operational. 

Normal 
In dication 

The correct character should be 
printed on the page-printer and 
perforated in the tape. If the 
perforator-transmitter base 
includes a typing perforator or 
reperforator, the correct charac
ter should also be printed on 
the tape. 

Tape should feed out uninterrupted . 

The character counter should work 
without missing a count. The end
of-line indicator lamp should 
light when the preset count is 
reached. 

The in dicator of the character 
counter should return to zero. 

The counter should count one 
character. 

The sa me functions should be 
performed as indicated in (7)e 
through q. 

use a prepared tape and monitor 
the transmission on the typing 
unit. 

z 
Reference ;:t>l 

� 
Table 5-1 1?=:1 

1:"1 
1?=:1 
:>< 

Item 2 0 
\0 
0\ 
-..J 
I 

f:"l 
I'd 
I 

0'1 
� 
(J1 
I 

(J1 
0 
-' 

Item 42 0 

Item 63 

Item 64 



� 
I 

IV 
.... 
� 

,.,..... 
!, 

� 

Table 4-10. Operational Test Procedures - Continued 

step A ction 

j. I Operate the LINE-TEST key 
to the TEST position. 

9. I T Position Operational Check. 

a. 1 Pl ace control knob in the � 
position. 

b. I Place the LINE-TEST key (if 
availa ble) in the LINE posi
tion. 

c. I Depress the BLANK and REPT 
keys simultaneously. 

d. I Perform same tests as indicated 
in (8)e through h. 

e. I Operate the LINE-TEST key to 
the TEST position. 

f. I Perform the tests outlined in 
in (7) a nd (8) • 

N ormal 
Indication 

Results obt ained should be the 
same when performing the tests 
given in (7)e through q except 
operation should be on a local 
loop. 

Tape should feed out of the 
punch without interruption at 
high speed until the depressed 
keys are released. 

The margin indicator lamp at the 
right of the cabinet dome, should 
light six characters b efore the 
count end-of-line position in 
the T mode of operation. 

Results obtained should be the 
same as indicated in (7) and (8) • 

� 

Reference 
Tabl e 5-1 

Item 52 

Item 63 

� 
trl 

fu 
:>< 

0 
1.0 
0'\ 
� 
I 

� 
I 

0\ 
1\.) 
(J1 
I 

(J1 
0 
.... 
0 



Table 4-1 0. Operational T est Procedures - Continued 

Step Action 

10. Transmitter Distributor. 

a. Place the transmitter switch 
in the OFF position. 

b .  Depress the red b utton. 

c. Place the tape feed perfora
tions on the teeth of the 
tape feed whee l with the 
first code to be transmitted 
directly over the sensing 
pins. The two code perfora
tions should be toward the 
back of the transmitter. 

d. Hold the tape down flat and 
close the lid. 

e. Move the selector to the 
T mode. 

f. Depress the SEND key. 

g. Move the selector to the 
K-T mode. 

Normal 
Indication 

T he spring l oaded tape lid 
sh ould open. 

The tape feed will be responsive 
to the transmitter distributor 
switch (GREEN} • 

Character counter should advance one 
unit for each character. 

Reference 
Table 5-1 

Item 58 

Item 56 

Item 52 

Item 63 
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Table 4-10. Operation al T est Procedures - C ontinued 

step Action 

11. I Lamp Checks. Check for 
proper operation of lamps 
as follows: 

a. I Observe pilot lam p. 

b. I Observe cabinet illumination 
la mp. 

12. I Motor Checks. Check for 
proper operation of motor 
as follow s: 

a. 1 Observe motor starting. 

b. I Determine that motor is 
n ot running too slow or 
too fast. 

13. I Main Shaft Drive Check. 

14. 

Check f or p roper main shaft 
drive as f ollows: 

a. 1 Observe main shaft rotation. 

b. I Observe gears. 

Signal Generator Shaft 
Drive Check. Observe 
signal generator shaft 
rotation. 

Normal 
In dication 

Pilot lamp i s  lighted. 

Illumination lamp is lighted. 

Motor starts. 

Motor runs at c orrect s peed. 

Main shaft rotates. 

Gears do not howl or chatter. 

Sig nal generator shaft rotates. 

�' 

Reference 
T able 5-1 

Item 1 

I tem 2 

Item 3 

Item 4 

Item 5 

Item 6 

Item 7 

� 
t:z:l 
t"l 
t:z:l 
>< 

0 
\0 
0'1 
...J 
I 

t"l 
It! 
I 

0'1 
tv 
U'l 
I 

U'l 
0 
.. 

0 



Table 4 -10. Operational Test Procedures - Continued 

step Action 

15. Typing Reperforator 
Checks. Check typing 
reperforator as follows: 

a. Apply signal to set from 
signal line (external) or 
signal test set. 

b. Apply alternate R and Y 

sign al input. 

c. If distortion test set is 
used, apply FIGS and LTRS 
input. 

d. With signal line idle 
(marking) press TAPE F .O. 

key. 

e. While tape is feeding, 
interrupt feed-out with 
incoming signal. 

f. St op signal transmission. 

g. Lift tape out of tape 
cont ainer. 

Normal 
Indication 

Typing reperforator operates. 

R and Y are typed and perforated. 

Proper shift character is 
printed and corresponding 
code is perforated. 

Tape is fed out to preset length. 

Feed-out stops and first character 
of signal is typed and perforated. 

Tape a utomatic ally feeds out to 
preset length, typed and perforated 
for letters. 

TAPE-OUT lamp lights. 

Referen ce 
Table 5-1 

Item 8 

Item 9 

Item 10 

Item 11 

Item 12 

Item 13 

Item 14 

0 
·..o 
0\ 
....J 
I 

t"l 
'"d 

I 
0\ 
IV 
U'l 
I 

U'l 
0 
..... 

0 
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Table 4-10. Operati onal Test Procedures - Continu ed 

Step I Acti on 

-

h. I Replace tape r oll (with at 
least one inch o f  tape 
on core}. 

i. Press BRE AK key. 

j. Press KYBD LOCK key. 

k. I Press KYBD UNLK key. 

1. I Operate keyboard. 

m. 1 D epress CA R RE T key. 

n. 1 Press REPT key and one 
character key (or space
bar} and hold. 

o. I Press TAB B. SP. key. 

Normal 
Ind ication 

TAPE-OUT lamp extingu ishes. 

Typing reperforator runs open. 

Keys in lower thre e rows will 
not operate. 

Ta pe is perforated according 
to input messa ge. 

Character counter indicator 
advances one unit for e ach 
character or space typed and 
END-OF-LINE lamp lights between 
66th and 68th space. 

Character counter ind icator 
returns to zero and END-OF-LINE 
la mp i s  extingu i shed. 

Character (or space} is typed 
and perforated continu ously 
until REPT key is rele ased. 

Last perforated character is 
moved to rig ht (in punch 
mechan ism} in line with punch 
pins. 

;� 

Re ference 
Table 5-1 

Item 15 

Item 16 

Item 17 

Item 18 

Item 19 

Item 20 

Item 21 

Item 22 

z 

� 
trJ 
1:"" 
trJ 
X 

0 
1.0 
0'1 
-..J 
I 

1:"" 
� 
.I 
0'1 
I\) 
U1 
I 

U1 
0 
..... 
0 
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Table 4-10. Operational Test Pr ocedures - Continued 

Normal 
Step A ction Indication 

p. Press LTRS key. 

q. Turn ASR main power swit ch 
to the OFF position. 

LETTERS code perforation obliterates 
previous ly pun ched (erroneous) c ode. 

Motor stops. 

Reference 
Table 5!...1 

Item 23 

Item 24 

0 
1..() 
0'1 
..J 
I 

t-1 
nj 
I 

0'1 
N 
(J'I 
I 

(J'I 
0 
� 

0 
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Table 4-11. Operational Test Procedures (Low-Level) 

step Action 

1. Typing Reperforator Checks. 
Check typing reperforator as 
follows: 

a. Apply signal to set from 
line (external} or signal 
test set. 

b. Apply alternate R and Y 

signal input. 

c. If distortion te st set is 
used, apply FIGS and LTRS 
input. 

d. With signal line idle 
(marking) press TAPE F .O. 

key. 

e. While tape is feeding, 
inte rrupt feed-out with 
incoming signal. 

f. Stop signal transmissi on. 

g. Lift tape out of t�pe 
container. 

Normal 
Indication 

Typing reperforator operates. 

R and Y are typed and perforated. 

Reference 
Table 5-1 

Item 15 

Item 15 

Proper shift c haracter is printed Item 15 

and corresponding code is 
perforated. 

Tape is fed out to preset length. Item 15 

Feed-out stops and the first c haracter Item 15 

of signal is typed and perforated. 

Tape automatic ally feeds out Item 15 

to preset length, typed and 
perforated for letters. 

TAPE OUT lamp lights. Item 15 

0 
1/:) 
0'1 
...J 
I 

t"' 
ttl 
I 

0'1 
IV 
LT1 
I 

LT1 
0 
-II 

0 
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Table 4-11. Operational Test Procedures (Low-Level) - Continued 

St ep I Action 

h. I R eplace tape r oll (with at 
le ast one inch o f  tape on 
core ). 

i. I Press BRE AK key. 

j. I Press KYBD LOCK key. 

k. l Press KYBD UNLK key. 

1. I Operate keyboard. 

m. 1 Depress CAR RE T key. 

n. 1 Press REPT key and one 
character key (or space 
b ar) and hold. 

o. I Press TAB B. SP key. 

Normal 
Indicati on 

TAPE OUT lamp extingu ishes. 

Typing reperforator runs open. 

Keys in lower thre e rows will 
not operate. 

Ta pe is perforated according to 
input message. 

Character counter indicator 
advances one unit for each 
character or space typed and 
END-OF-LINE lamp lights b etween 
66th and 68th space. 

Character counter indicator 
returns to zero and END-OF-LINE 
lamp is extingu ished. 

Character (or space) is typed 
and perforated continu ously until 
REPT key i s  releas ed. 

Last perforated character is 
moved to right (on punch 
mechan ism) in line with punch 
pins. 

"""""' 

Re ference 
Table 5-1 

Item 15 

Item 15 

Item 15 

Item 15 

Item 15 

Item 15 

Item 15 

Item 15 

� 
tx:J 
t:"l 
tx:J 
>< 

0 
1.0 
0\ 
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t:"l 
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0\ 
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I 

U'l 
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0 



step 

p. 

q. 

Table 4-11. Operational Test P rocedures (L ow-Level) - Contin ued 

Normal 
Action Indication 

Press LTRS key. LETTERS code perforation otliterates 
previously punched (err oneous) code. 

TUrn ASR main power s witch 
to off position. 

Motor stops. 

Reference 
Tabl e 5-1 

Item 7 

Item 12 
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CHAP TER 5 
TROUBLESHOOTING 

5- 1. INTRODU CTION. This 
chapter provides information 
required to isolate a mal
function in Automatic Send
Receive (ASR) Teletypewriter 
Sets Model 28 to a misadjusted 
me chanism or a defective 
component. Troubleshooting is 
based on the result of 
operational tests described in 
paragraph 4-7b of chapter 4. 

Wiring and schematic diagrams 
are presented at the end of this 
chapter for use in trouble
shooting. 

5-2. TROUBLESHOOTING 
PROCE DURES. Troubleshooting 
procedures for high an d low
level ASR teletypewriter 
equipment are provided in 
paragraphs 5-2.1 and 5-2.2. The 
high-level procedures contained 
in paragraph 5-2.1, are also 
applicable to low-level 
equipment. The procedures 
contained in paragraph 5-2.2 are 
applicable to low-level 
equipment only. 

5- 2.1 H IGH-LEVEL TROUBLESHOOTING 
PROCEDUFES. The following 
paragraphs provide procedures 
for use in troubleshooting high
level ASR teletypewriter 
equipment. 

a. Troubleshooting 
Index. T he troubleshooting 
in dex, Table 5-1, contains the 
items referenced in Tables 4-1 0 
an d 4-11, operational test 
procedures. If an abnormal 
in dication is encountered, the 
technician is directed to a 

fault isolation paragraph. 

b. Lamp and Fuse Index. 
Table 5-2 provides a list of 
lamps and fuses used in the 
high-level ASR sets. The above 

active components constitute the 
most probable cause of failure. 

c. Fault Isolation 
Procedures . The following 
paragraphs provide fau lt 
isolation procedures referenced 
in Table 5 -1. 

( 1) If unequal 
spacing between characters is 
observ ed, proceed as follows: 

(a) Check 
horizontal positioning drive 
linkage adjustment, paragraph 
6-3 • 1 e ( 12) • 

(b) Check 
revers ing s lide brackets 
adjustment, paragraph 
6-3 . 1e ( 11) • 

�) If 
adjustments are required in both 
steps (a) and (b), check r ocker 
shaft bracket eccentric stud 
adjustment, paragraph 6-3.1e(2). 

(2) If type is not 
clear, proceed as follows: 

(a) Check 
ribbon. 

(b) Check type 
box. 

(c) Check 
printing track adjustment, 
paragraph 6-3. 1 g (5). 

(d) check 
printing hammer stop bracket 
adjustment, paragraph • 

6- 3 • 1 g ( 1 0) • 

(e) Check 
printing arm adjustment, 
paragraph 6-3.1g(12). 

5-1 

' 
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Item 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4 

15 

16 

5-2 

Table 5-1. Typing Unit Troubleshooting Index 

Test/ Step I Symptom 

3/a (2) I Unequal spacing between 
characte rs. 

3/a (3)  I Type printing not clear. 

3/a (1) I Prin ting is unequal verti-
call y. 

3/a (4) I Garbled test pattern. 

3/a (5) I Ribbon does not feed 
properly. 

3/b,c I Ribbon fails to re verse. 

7 /i I Repeating characters are 

6/a 

6/b 

2/d (2) 

2/d (2) 

5/c 

5/e 

5/g 

5/j 

5/k 

observed. 

Local carriage return 
function inoperative. 

Local line-feed function 
inoperative. 

If FIGURES-LETTERS shi ft 
function is inoperative. 

If LETTERS-FIGURES shift 
function is inoperative. 

Signal bell inoperative. 

Normal line-feed inoperative. 

Sing le-double line-feed 
improper operation. 

Automatic carriage return 
line-feed improper operation. 

Automatic carriage return 
line-feed function operates 
improperly. 

Fault 
Isolation 
Paragraph 

5-2. 1c ( 1) 

5-2.1c (2) 

5-2.1c (3 ) 

5-2 .1c (4) 

5-2.1c (5) 

5-2.1c (6) 

5-2. 1c (7) 

5-2.1c (8) 

5-2.1c (9) 

5-2.1c (10) 

5-2. 1c (11) 

5-2. 1c ( 12) 

5-2. 1c ( 13) 

5-2. 1c ( 14) 

5-2. 1c ( 15) 

5-2.1c (16) 

�·, 

':'),, . "'' �' 

) >"� 



r 

( 

' 
'�' 

'� 

NAVELEX 0967-LP-625-5010 

Table 5-1. Typing Unit Troubleshooting Index - Continued 

Item 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2 9  

Fault 
Iso lation 

Test/Step I Symptom I Paragraph 

6/a,7/j I Normal carriage return is l5-2.1c(17) 
inoperative. 

6/a I If automatic line- feed on selected l5-2.1c(18) 
carriage return function is inoper-
ative. 

6/b I If line- feed blocking a fter 15-2.1(19) 

6/a 

6/b 

4/e,f,g, 
i,j 

2/g 

4/a thru 
j, (1) 

7/b,c 

7/b 

I 7/f,g 

7/a 

7/a 

carriage return function is 
inoperative. 

Local carriage return 
function inoperative. 

Local line- f eed function 
inoperative. 

Machine does not meet 
requirements f or copying 
distorted signal. 

Low range span. 

High percentage of d istortion. 

one or more keys hard to press. 

Keyboard operates when P and Q 

keys are pressed simultaneousl y. 

Typing unit operates w hen a 
character key is pressed a fter 
pressing and releasing REC key. 

If the keyboard motor does not 
start when main power swit ch is 
ON. 

If the cainbet lamps in ASR sets 
f ail to il luminate. 

5-2.1c (8) 

5-2. 1c ( 9) 

5-2. 1c (20) 

5-2.1c(20) 

5-2. 1c (21) 

5-2. 1c (22) 

5-2. 1c (23) 

5-2.1c (24) 

5-2. 1c (25) 

5-2. 1c (26) 

5-3 
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Table 5-1. Typing Unit Troubleshooting Index - continued 

Fault 
Isolation 

Item Test/Step I Sy mptom I Paragraph 

30 

31 

32 

33 

34 

35 

3 6  

3 7  

3 8  

3 9  

40 

5-4 

7/a,c I If the auxiliary reperforator base I 5-2.1c(27) 
motor does not start when main 
powe r switch is ON. 

7/b,/ I If m otor speed is incorrect. I 5-2.1c(28) 
12a.b. 

13/a I If the auxiliary reperforator I 5-2.1c(29) 
main shaft does not rotate when 
mechanical motion is transmitted 
to the ASR m ain shaft. 

13/b I If the gears howl or chatter when I 5-2.1c(30) 

13/a,b/14 

15/i 

1 /k 

15/a,b 

15/a,b 

15/b 

15/b 

in mechanical motion. 

If the signal gene rator shaft does 
not rotate when mechanical motion 
is applied. 

If the set runs open when external 
signal line or signal test is 
applied. 

If the set r uns closed on veri
fiable signal input. 

If the typin g reperf orator fails 
to f unction with alternate R and 
Y signal input. 

If an error in typing an d reper
forating is intermittent with 
alte rnate R and Y signal input . 

If the set gains or loses a pulse 
with alternate R and Y signal 
inputs. 

If the set f ails to perforate 
during alternate R a nd Y signal 
input. 

5-2.1c (31) 

TA.B'-e �.2 
5-2. 1c {32) 

PIJ-6€ �JY 

5-2.1c (33) 

5-2. 1c (34) 

5-2. 1c (35) 

5-21. c ( 36) 

5-2.1c (37) 

'1 

) 

) ' 
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Table 5-1. Typing Unit Tro ubl eshooting Index - Continued 

Item 

41 

42 

43 

44 

45 

46, 

47 

48 

4 9  

5 0  

51 

Test/Step 

15/a,bb, 
e,f, 

15/f 

15/b 

15/a 

3/b,c 

15/a, b,c 

8/c 

7/o,p 

8/c 

8/c 

8/c 

Symptom 

If the punch pins fail to pene -· 

trate the tape during alternate 
R and Y signal input. 

If the tape fails to feed during 
alternate R and Y signal input. 

If feed holes are incorrectly 
spaced during alternate R and 
Y signal input. 

If typing reperforator or perfor
ator does not print during 
alternate R and Y signal input. 

If the typing reperforator or 
perforator ribbon fails to feed 
or reverse during alternat e R 
and Y signal input. 

If the reperfo rator or perforator 
fails to type during alternate R 

and Y signal input. 

If the typing reperforator or 
perforator fails to perforate 
the tape during alternate 
Randy signal inputs. 

When there is FIGS or LTRS shift 
failure of the typing reperfor
ator or perforator. 

If the typing reperforator or 
perforator type wheel characters 
are not positioned square for 
printing. 

If only top or bottom of thee 
typing reperforator or per forator 
type wheel character prints. 

If the typing reperforator or 
perforator characters are too 
light or smudged. 

Fault 
Isolation 
Paragraph 

5-2. 1c (38) 

5-2. 1c (39) 

5-2. 1c (40) 

5-2. 1c (41) 

5-2.1c(42) 

5-2. 1c (43) 

5-2. 1c (44) 

5-2.1c (45) 

5-2.1c (46) 

5-2. 1c (47) 

5-2.1c (48) 

5-5 
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Table 5-1 . Typing Unit T roubleshooting I ndex - Continued 

Item Test/S tep I Symptom 

Fault 
Isolation 
Paragraph 

52 

53 

54 

55 

56 

57 

58 

59 

6 0  

6 1  

6 2  

5-6 

8/d I When the tape feed-o ut button key 
is pressed and the s ignal line is 
idle, the tape does not feed-out. 

15/d,f I If an incorrect length of tape 
feeds out wh en the TAPE feed-out 
button key is pressed. 

15/e I If tape continues to feed out. 

15/e I When the first character of an 
incoming signal is lost. 

15/d I If tape does not feed out to 
preset length .  

15/f I When transmission ends and an 
incorrect length of tape f eeds 
out. 

5-2.1c (49) 

5-2. 1c (50) 

5-2.1c (51) 

5-2. 1c (52) 

52-. 1c (53) 

5-2. 1c (54) 

15/g If the low-tape bell fails to ring ! 5-2.1c(55) 
when tape is lifted from the 

15/h 

7 .h 

7/m 

7/g 

container. 

If the low-tape bell continues 
to ring when the tape roll is 
replaced. 

If a BREAK s ignal transmission 
failure occurs when the BREAK 
key is pressed. 

If keyboard fails to lock when 
the KYBD LOC K key is pressed. 

If keyboard transmission does 
not take place when the KYBD 
UNLK key is pressed. 

5-2. 1c (56) 

5-2. 1c (57) 

5-2. 1c (58) 

5-2. 1c (59) 

�) 
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Table 5-1. Typing Unit Troubleshooting Index - Continued 

Item 

63 

64 

65 

66 

67 

68 

Qt y 

4 

1 

1 

Test/Step 

7/a /,8/c/ 
9a,b,c,d, 
e,f 

8/f 

8/i 

5/i (1) -
(5) , 7 /i 

7/q 

7/q 

Symptom 

If character counter f ails to 
ad vance one unit for each 
char acter when operating i n  
"K-T" o r  "T" control knob 
position. 

Fault 
Isolation 
Paragraph 

5-2. 1c (60) 

If the cha racter counter f ails to I 5-2. 1c (6 1) 
return to zero �hen the CAR RET 
key is pressed. 

If typing unit or typi ng reper for- I 5-2.1c(62) 
ator runs open �hen signal line 
current is supplied. 

If a repeat function fails when I 5-2.1c(63) 
the REPT or the spacebar or 
ch ar acter keys are pressed. 

If tape fails to backs pace when 
the TAPE B. SP. key is pressed. 

If the backspace correction fails 
when the LTRS key is depressed. 

5-2. 1c (64) 

5-2 .1c (65) 

Table 5-2. Lamp and Fuse Index 

Name, Type, Function ,  Energizing 
Par t Number Location Voltage 

Lamps, Incandescent, Copy ligh t, Cover 5.5 VAC 
151982 

Fuse, 4 Amp, Elect ri cal circuit ---
Slo-Blo, 129919 protection auxiliary 

reperforator motor 
circuit 

Fuse, 6-1/4 Amp, Electri cal circuit ---
16 1 136 protection, Keyboar d 

motor and cabinet 
circuits. -

5-7 
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( 3) If printing is 
unequal vertically, proceed as 
follows: 

(a) Check right 
and left vertical positioning 
lever eccentric stud adjustment, 
paragraphs 6-3. 1e ( 5) and (1) • 

(b) Check right 
and left vertica l positioning 
locklever adjustment, paragraph 
6-3. 1 e ( 14) • 

(c) If 
adjustments are required in step 
(1 ), check r ocker shaft bracket 
eccentric stud adjustment, 
paragraph 6-3.1e( 2). 

(4) If a garbled 
test message is typed, proceed 
as follows: 

(a) Check range 
setting. 

(b) Check 
se lector magnet bracket 
adjustment, paragraph 6-3.1a(5). 

(c) check 
se lector armature spring 
adjustment, parag�aph 6-3.1a(4). 

(5) If ribbon does 
not feed properly, proceed as 
follows: 

(a) Check 
ribbon-feed lever bracket 
adjustment, paragrap h  
6-3.1g(17). 

(b) Check 
ribbon-feed lever spring 
adjustment, paragraph 
6-3.1g(18). 

(6) If ribbon does 
not reverse properly, check 
ribbon reverse spur ge ar 
adjustment, paragraph 
6-3.1g(14). 
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(7) If repeating 
characters are observed, proceed 
as follows : 

(a) Check code 
bar cl utch trip lever 
adjustment, paragraph 6-3.1c(2). 

(b) Check type 
box clutch trip lever 
adjustment, paragraph 
6-3.1c(12). 

(8) If local 
carriage return function is 
inoperative, proceed as follows: 

(a) Press LOC 
CR key; ver ify local carriage 
return function bail moves top 
to rear; if not, check train of 
parts (located on keyboard) from 
key to bail. 

(b) Ensure bail 
is operating carriage return 
lever; if not, remount typing 
unit. 

(9) If local line
feed funct ion is inoperative, 
proceed as follows: 

(a) Press LOC 
LF key ; verify local line-feed 
trip key m oves to rear; if not, 
check train of parts (located on 
keyboard) from key to trip link. 

(b) Ensure trip 
link is operating clutch trip 
lever; if not, remount typing 
unit. 

(10) If FIGURES
LETTERS shift function is 
inoperative, proceed as follows: 

(a) set up code 
combination for LETTERS (12 345). 

(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 

�) 
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1. LET
TERS function lever should be 
top to rear; if not, check 
function bar through lever. 

2. Right 
shift link breaker slide should 
be rotated clockwise over 
breaker slide bail; if not, 
check parts from function lever 
to breaker slide bail. 

{c) Rotate main 
sh aft 180 degrees while 
observing the following: 

1. Right 
br eaker s lide bail moves shift 
link breaker slide up. 

2. Break
er slide buckles right 
oscillating rail shift link. 

3. oscil
lating rail moves left until 
left oscillating rail shift link 
completely straightens . 

(11) If LETTERS
FI GURES shift function is 
inoperative, proceed as follow s: 

( a) set up code 
combination for FI GURES (12-45). 

(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 

1. FIG
UPES function lever should be 
top to rear; if not, check 
function bar through lever. 

2. Left 
shift link breaker slide should 
be rotated c ounterclockwise over 
breaker slide bail; if not , 
check parts from function lever 
to slide bail. 

( c) Rotate main 
shaft 180 degrees while 
observing the following: 
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1. Left 
breaker slide bail moves shift 
link break er slide up. 

2. Break
er slide buckles left 
oscillating rail shift link. 

3. oscil
la ting rail moves right until 
right oscillating rail shift 
link c ompletely straightens. 

(12) If signal bell 
is inoperative, proceed as 
follows: 

{a) Place 
typing unit in FIGURES position. 

(b) Set up c ode 
combination for s (1-3--). 

(c) Engage and 
rotate function clutch 180 
degrees; s ignal bell function 
lever should be top to rear; if 
not ,  c heck function bar through 
lever. 

(d) If signal 
bell function lever is properly 
positioned, trouble is 
electrical. 

(13) If normal line
feed function is inoperative, 
proceed as follows: 

(a) Set up c ode 
combination for LINE-FEED 
(-2---}. 

(b) Engage and 
rotate function clutch 180 
degrees. 

(c) Rotate main 
shaft 180 degrees; observe the 
follow ing: 

1. Line
feed function lever should be 
top to rear; if not, check 
function bar through lever. 

5-9 



NAVELEX 0967-LP-625-5010 

2. Check 
th at line-feed function pawl 
stripper is down and in proper 
en gagement with stripper bail. 

3. Check 
th at clutch trip lever is out of 
path of s hoe lever; if not, 
check bott om of function lever 
through trip lever. 

4. Line
feed bars should be in 
en gagement with spur gear; if 
not, check line-feed bar 
bellcrank spring. 

5. Rotate 
main shaft while observing that 
one line-feed bar moves to rear 
an d up while other line-feed bar 
is moving down and rotating spur 
gear. 

(14) If s ingle-double 
line-feed operates improperly, 
proceed as follows: 

(a) Set single
d ouble line-feed lever in 
po sition 1 .  

(b) observe 
that stripper bail is rotated 
counterclockwise (top view) in 
engagement with slot in line
feed function pawl stripper; if 
not, check parts between lever 
an d bail and stripper bail 
spring. 

(c) Set single
double line-feed lever in 
position 2. 

(d) observe 
that stripper bail is rotated 
clockwise (top view) out of 
engagement with slot in line
feed function pawl stripper; if 
not, check parts between lever 
and bail. 

(15) If automatic 
carriage return line-feed is 
inoperative, proceed as follows: 
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(a) Rotate 
spacing drum clockwise while 
observing the following: 

1. Lug on 
spacing drum rear stop spring 
should strike and rotate 
automatic carriage return line
feed bellcrank clockwise; if 
not, check for broken or bent 
lug or bellcrank ; check right 
margin adjustment, paragraph 
6-3 • 1 d ( 1 9 ) • 

2. 0 
(zero) code bar should move 
right; if not, check engagement 
of bellcrank with code bar. 

(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 

1. Auto
matic carriage return and 
automatic line-feed fu nction 
levers should be top to rear; if 
not, check function bar through 
levers. 

2. Normal 
line-feed function lever should 
be top to rear ; if not, check 
tab on automatic line-feed 
function pawl. 

( c) Check 
engagement of bottom of 
automatic carriage return and 
normal line-feed function levers 
with respective slide arms. 

(16) If automatic 
carriage retur n line-feed 
function operates im properly, 
proceed as follows : 

(a) If carriage 
does not return when 74th 
character is printed, check 
right margin adjustment, 
paragraph 6-3.1d(19). 

(b) If 75th 
character is n ot printed in 
center of page , increase tension 
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on carriage return spring to 
move it to left, or decrease 
tension to move it to right. 

(c) If·carriage 
re turn spring tension was 
adjusted in step (b), above, 
re adjust dashpot vent sc rew, 
paragraph 6-3. 1d( 15). 

(d) If 76th and 
77 th characters are not 
positioned under 1st and 2nd, 
respectively, proceed as 
follows: 

1 .  Check 
dashpot vent screw adjustment, 
paragraph 6-3. 1d( 15). 

2. 
le ft margin adjustment, 
paragraph 6-3. 1d( 17). 

Check 

( 17 ) If normal 
carriage return is inoperative, 
proceed as follows: 

(a) set up code 
combination for CARRIAGE RETURN 
(---4-} • 

(b) Engage and 
rotate function clutch 180 
degrees, observe the following: 

1 .  Car
ri age return function lever 
sh ould be top to rear; if not, 
ch eck function bar through 
lever. 

2. Car
ri age return feed pawl release 
link should be rotated 
counterclockwise holding feed 
pawls out of engagement with 
sp acing drum, if not, check 
bottom of function lever through 
release link including carriage 
re turn lever adjustment, 
paragraph 6-3. 1d( 1 4). 

3. Car
ri age should be to left; if not, 
check for bind in spacing drum, 
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draw-wire rope, carriage r eturn 
spring drum, and printing and 
type box carriages. Check 
tension on carriage return 
spring. 

( 18 )  If automatic 
line-feed on selected carriage 
return function is inoperative, 
pr oceed as follows: 

(a) Set up code 
combination for CARRIAGE FETURN 
(---4-). 

(b) Engage and 
rotate function clutch 1 80 
degrees; observe the following: 

1 .  Line
feed on carriage return function 
lever s hould be top to rear; if 
not, check function bar through 
lever. 

2. Check 
engagement of bottom of function 
lever with slide arm. 

( 19} If line-feed 
blocking after CARRIAGE RETURN 
function is inoperative, proceed 
as follows : 

(a) set up code 
combination for CARRIAGE RETURN 
(---4-). 

(b) Engage and 
rotate function clutch 1 80 
degrees; observe the following: 

1. Line
feed on carriage return blocking 
function lever s hould be top to 
rear; if not, check function bar 
through lever. 

2. Block
ing slide should be to right 
with extensions in front of 
function b ars in slots 39 and 
40; if not , check top of 
function lever thorugh blocking 
slide. 
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(c) Disengage 
fu nction clutch. 

(d) Set up code 
comb ination for LINE-FEED 
(- 2---) • 

( e) E ngag e  and 
rotate function clutch 180 
degrees; observe the following: 

1 .  Block
ing function lever should be top 
to rear; if not, check blocking 
function lever latch. 

-� 

(c) Check 
selector magnet bracket vertical 
adjustment , paragraph 6-3.1a{5). 

(d) Check for 
wear on armature extension, 
marking and spacing locklever, 
and spring tensions. 

(e) Check t hat 
range spans are centered on 
scale; if not, increase or 
decrease tension on selector 
armature spring to raise or 
lower range span. 

(21) If percentage of 
distortion is too high, check 
transfer bail detent plate, 
paragraph 6-4b(7) • 

.. ----�- -"' r."'-.,..,=-�• 

2 .  Uni
ve rsal number 1 function lever 
should be top to rear; if not, 
check function bar through 
lever. 

(f) Repeat 
steps (c) through (e) ; observe 
t he following: 

r:::;:r--·--------�--
(22) If one or more 

are hard to press proceed 
1 as follows: 

I 
I 

1 .  Uni
versal number 1 and 2 function , 
levers should be top to rear; if \ 
number 2 is not to rear, check . 
function bar through lever. 

1 

2 .  Block
ing slide should be to left; if 
no t, check blocking f unction 
lever latch through blocking 
sl ide and shift plate post 
spring. 

(20) I f  dif ference 
between range set tings (range 
span) is too low or machine does 
not meet requirements for 
copying a distorted signal, 
proceed as follows: 

(a) Check 
selector armature adjustment, 
paragraph 6- 3.1a( 1}. 

(b) check 
se lector magnet bracket 
adjustment, paragraph 6-3.1a(5). 
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(a) Check code 
bar and code lever clearance, 
paragraph 6-4a(4). 

(b) Check lock 
ball chann el, paragraph 6-4c(1). 

(c) Check ball 
wedgelock and ball track 
clearance, paragraph 6-4c(2). 

(d) Check lock 
ball end p lay, paragraph 
6-4c(3}. 

�;
·

;
---
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b�a�� 

operates when P and Q keys are 
pres sed simultaneously, proceed 
as follows: 

(a) Check ball 
wedgelock and ball track 
clearance, paragraph 6-4c(2). 

(b) Check lock 
ball end play, paragraph 
6-4c (3) • 

(24) If typing unit 
operates when a character key is 
pressed after pressing and 

.,.,, 

) 

,,) 



i'
' 

i ' 

l 
t 
' 

(" 

( 

( 

releasing REC key, proceed as 
fo llows: 

(a) Check the 
mechanical linkage of the REC 
key. 

"�l ,..;, 

(b) Check the 
proper operation of the contacts 
in the SEND-REC switch. 

(25) If the keyboard 
motor doe s not start when main 
power switch is ON, proceed as 
follows: 

(a) Check the 
external power supply to verify 
115-volts ac is present. 

( b) Check the 
case for b reaks or dents. Check 
the mating of the connector and 
receptacle and the operation of 
the latch locking the two in 
mated position. 

(c) Check for 
an open thermal cutout switch at 
the rear of the motor mounting 
bracket. If the red switch 
button is raised, rotate the 
motor manually and check 
me chanical linkages to the motor 
sh aft for an obstruction. 
Depress the switch button. If 
the cutout operates shortly 
after the motor switch has been 
reset, allow the motor to cool 
for five minute s and check 
further for the cause of 
overheating before resetting. 

(d) Check motor 
connections. Leads are 
interchangeable. Refer to the 
wiring diagrams at the end of 
this chapter. 

( e) Check the 
main power switch. 

(26) If the cabinet 
lamps in ASR sets fail to 
illuminate, proceed as follows: 
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(a) Check the 
cabinet illumination lamps (4) 

and sockets. 

(b) check for a 
burned-out cabinet-mounted 
transformer, and base 
transf ormer leads on the 
terminal block. 

(27) If the auxiliary 
reperforator base motor does not 
start when main power switch is 
ON, proceed as follows: 

(a) Check the 
fuse. If open, check mechanical 
linkage from motor through 
typing reperforator manually for 
excessive load before replacing 
fuse. If a fuse burns out 
immediately upon installation, 
check for shorted wiring in the 
motor or the tape-out circuit. 

(b) check for 
an open thermal cutout switch at 
the rear of the motor mounting 
bracket. If the red switch 
button is raised, rotate the 
motor manually and check 
mechanical linkages to the motor 
shaft for an obstruction. 
Depress the switch button. If 
the cutout operates shortly 
after the motor switch has been 
reset, allow the motor to cool 
for five minutes and check 
further for the cause of 
overheating before resetting. 
Check the solder connections to 
terminals of 36-point connector 
and receptacle. Terminals 35 
and 36 of the connector 
(attached to the typing 

reperforator) must be strapped 
on the soldered end, and the 
connector must be mated with the 
base receptacle to complete the 
ac power distribution c irc uit in 
the set. Check for loose or 
missing contacts w ithin the case 
and for broken body moldings. 
check the case for breaks or 
dents. Check the mating of the 
connector and receptacle and the 
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op eration of wire latches 
locking the two in mated 
position. 

(c) Examine the 
motor brushes and replace a 
brush if its length is less than 
3/8 of an inch. Wipe off and 
blow off accumulated carbon 
dust. Felationship of brush to 
slip rings should be maintained. 
Be sure brush springs are in 
place. 

( 28) If motor runs at 
incorrect speed, proceed as 
follows: 

(a) If the 
synchronous m otor operates at 
incorrect speed, check for 60 
Hert z ( plus or minus 0.5 Hertz) 
frequenc y in the external power 
supply. 

( b) Check the 
governor adjustment. If the 
mo tor runs at incorrec t speed, 
ch eck for 115-volts ac power 
line supply. If.line voltage is 
adequate and stable, use a 
120-vps tuning fork to check the 
governor. Adjust if required. 

(29) If the auxiliary 
reperforat or main shaft does not 
rotate when mechanical motion is 
transmitted to ASR main shaft, 
proceed as follows: 

(a) Check the 
me chanical linka ge through the 
intermed iate gear mechanism. 
Ad just mesh of pinion and drive 
gear for barely perceptible 
backlash when the drive gear is 
centered vertically and 
horizontally benea th p inion. 

(b) Check the 
mechanical linka ge through 
variable speed drive mechanism. 
Note that the gears are properly 
installed an d securely fastened 
to their sha ft or slee ve . Check 
for sheared gear mounting 
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screws. Check c ondition of .the 
gears and remove any fore :ig� · 

objects in the gear mechanism. 
Visually inspect gear mesh when 
the gear change lever is in each 
of its three positio ns. 

(c) Check the 
condition and te nsion of the 
timing belt. The belt should 
not be too tight. If belt 
appears to o loose (yields more 
than 1/1 6-inch in response to 

�light pressure midway between 
the two sprock ets), check for• 
loosened screws atta ching either 
the reperforator or the 
intermediate gear mechanism or 
both to the base. 

( 30) If the gears 
howl or chatter when mechanical 
motion is transmitted to ASR 
main shaft , check the mechanical 
linkage through the intermediate 
gear mechanism. Adjust mesh of 
the pinion and drive gear for 
barely perceptible backlash when 
the drive gear is centered 
vertically and horizontally 
beneath pinion. 

(31 ) If the signal 
generator shaft does not rotate 
when mechanica l motion is 
applied, check m echanical 
linkage through the intermediate 
gear mechanism. Adjust mesh of 
the pinion and drive gear for 
barely perceptible backlash when 
drive gear is centered 
vertically and horizontally 
beneath pinion. 

�--
(32) If the set runs 

( � when external signal line 
-or signal test set signal is 

applied to the set, proceed as 
follows: 

(a) check for 
an open signal lin� external t o  
the set. Check for 0. 060-ampere 
115-volts de signal circuit 
(unless the selector magnets 

have been series wired for 0.020 

�\, 
-»' 
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or 0.030-ampere operation). If 
operating on 0.030-ampere 
circuit, check the external 
signal line relay. 

(b) Check the 
solder connections to terminals 
of the �-pg}Qt connector and 
receptac e. Check for loose or 
missing contacts within the case 
and for broken body moldings. 

· Check the case for breaks or 
dents. Check the mating of the 
connector and receptacle and the 
operation of the latch locking 
the two in mated position. 

(c) Check the 
solder connections to terminals 
of the�-:���� connector and 
receptacle. Terminals 35 and 36 
of the connector (attached to 
th e typing reperforator} must be 

strapped on the soldered end, 
and the connector must be mated 
with the base receptacle to 
complete the de power 
distribution-circuit in the set. 
Check for loose or missing 
contacts within the case and for 
broken body moldings. Check the 
case for breaks or dents. Check 
the mating of the connector and 
receptacle and the operation of 
wire latches locking the two in 
mated position. 

(d) Check for 
loose conn ections on the 
terminal boards. Refer to the 
wiring diagrams at the end of 
this chapter for location of 
straps and jumpers on each set. 

(e) check for 
open selector magnets or faulty 
connections on the selector unit 
of the typing reperforator. 
Drag a thin piece of clean paper 
between the armature and the 
magnet cores to clean a dirty or 
oily armature. Be sure no lint 
is left beneath the magnet 
cores. 
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(f) Check for 
binding mechanisms in the 
selector unit. Check linkage 
for free operation. Check the 
clutch adjustment, (paragraphs 
l-�1b,Jt,�� <�l l, with 
�rticular attention to failure 
of the stop lever to latch or 
release. 

(g) Check the 
aJ.esctor me�ba1li.� adjustments, 
paragraphs �h(9), (4), (6), 
(7) , ( 8 ) , (To) , - ( 1 5) , ( 16) , 
(17), and (20) in the order 
indicated. 

(h) In ASR 
sets, check for an(Q� �i.gp,s.l 

�r�ak swit'� (normally closed) 
on tfie �eyboard. Check signal 
break key linkage to the switch. 

(i) In ASR 
sets, check the signal generator 
contacts and mechanical 
linkages. 

� 
(33) If the set runs 

·� on verifiable signal 
1.nput, .£!!��b�.Jl!l
�!lism�J:n the��-ll.IL.\�
Check� linkage for free 
operation. ,cl)er;;�lu:t.cll 
�ti!l�'t.�. (paragraphs 6�3.1b(1) 
and (2)). 

(34) If the typing 
reperforator fails to function 
when signal input is alternate R 
and Y, check operation and 
mechanical linkage of the 
function clutch. Note that the 
clutch is tripped near the end 
of the operating cycle of the 
selector clutch. 

(35 }  If an error in 
typing and reperforating is 
intermittent when signal input 
is alternate R andY, proceed as 
follows: 

(a) check for 
an open signal line external to 
the set. Check for 0.060-ampere 
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115 volts de signal circuit 
(unl ess the selector magnets 
have been series wired for 0.020 
or 0.030-ampere o peration). If 
operating on 0 .030-ampere 
circuit, check the external 
signal line relay. 

(b) Check the 
range finder knob phasing 
(paragraph 6-3.1h(18)) . 

(c) Check the 
selector mechanism adjustments 
(paragraphs 6-3.1h (9)) (12), 
( 13) , and ( 1 4) ) • 

(36) If the set gains 
or loses a pulse when signal 
input is alternate R and Y, 

proceed as f ollows: 

(a) Check for 
binds in the selector and 
transfer mechanisms. Note in 
particular free operation of the 
linkage involved in the 
particular pulse gained or l ost, 
as determined by analyzing 
errors for a common (1, 2, 3, 4, 
or 5 pulse} addition or 
omission. 

(b) check the 
se lector mechanism adjustments 
(paragraphs 6-3. 1h (9}, (12}, 
(13}, and (14}}. 

(37) If the set fails 
to perforate when signal input 
is alternate R and Y, proceed as 
follows: 

(a} Check 
function clutch and c-am 
mechanisms and rocker bail 
operation. Check the punch 
mo unting plate (preliminary 
adjustment) {paragraph 
6-3.1c(1)). 

(b) Check the 
rocker bail and guide bracket 
adjustments. Check the functi on 
cl utch trip lever adjustment 
(paragraph 6-3.1b(6}}. Check 
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the reset arm (para graph 
6-3. 1b (7}) punch position, 
toggle operating arm (paragraph 
6-3.1c(4) and punch mo unting 
plat e (final} adjustments 
(paragraph 6-3.1c(2)). 

(38) If the punch 
pins fail to penetrate tap e when 
the signal input is alternate R 

and Y, check punch slide 
downstop plate (paragraph 
6-3.1d (3)), punch pin 
penetration (paragraph 
6-3.1d(1)) , and punch slide 
guide (paragraph 6-3.1d (2)). 

(39) If the tap e does 
not feed w hen signal input is 
alternate R and Y ,  proceed as 
follows: 

(a) Check for 
binds or obstructions in the 
tape container on path of tape . 

(b) Check 
perforator adjustments . 

(40) If feed holes 
are incorrectly spaced when the 
signal input is alternate R and 
Y, check perforator adjustments. 

(41) If the typing 
reperforator or perforator does 
not print when signal input is 
alternate F and Y, check proper 
installation of the ribbon, 
particularly through ribbon 
carrier beneath type wheel. 

(42) If the typing 
reperforator or perforator 
ribbon fails to feed or fails to 
reverse when signal input is 
alternate R and Y, proceed as 
follows: 

(a) Check the 
position of the eyelets on the 
ribbon above the ribbon reverse 
arms at both spools. 

{b) check the 
ribbon-feed mechanism and 

) 
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op erating arm adjustment 
(p aragraphs 6-3.1 g(1), (2), and 
(3)) • 

(43} If the typing 
reperforator or perf orator fails 
to type when the signal input is 
alternate R andY, proceed as 
follows: 

{a) Check the 
ri bbon carrier (paragraph 
6-3. 1m ( 1) or 6-3. 1 n ( 1 ) ) 

(b) Check the 
pr int hammer (paragraph 
6-3 • 1m ( 4) or 6-3 • 1 n ( 4) ) 

(44) If the typing 
reperforator or perforator fails 
to perforate tape when the 
signal input is alternate R and 

Y, proceed as follows: 

(a) Check the 
se lector magnet bracket 
(paragraph 6-3.1h). 

(b) Check the 
selector armature (paragraph 
6-3. 1h (4)) 

(c) Check 
selector spring tensions 
{paragraph 6-3.1n(6), 6-3.1n(8), 

and 6-3.1h(10)). 

(d) Check 
selector clutch spring tensions 
(paragraph 6-3.1h(16) and (17)). 

(45) If there is FIGS 
or LTRS shift failure of the 
typing reperforator or 
perforator proceed as follows: 

(a) Check the 
function mechanism (paragraphs 
6-3.1e (1) and 6-3.1b(8)} . 

(b) Check the 
type wheel positioning 
mechanism. 

(46) If the typing 
reperforator or perforator type 
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wheel characters are not 
positioned square for printing, 
check the axial and rotary 
positioning mechanism link age 
and adjustments. 

(47) If only top or 
bottom of the typing 
reperforator or perforator type 
wheel character prints, proceed 
as follows: 

(a) Check and 
adjust the axi al and rotary 
correcting mechanism for firm 
positioning of the correcting 
pl ate roller (axial) or 
correcting lever l obes (rotary) 
simultaneously with activation 
of printing hammer. 

(48 ) If the typing 
reperforator or perforator 
characters are too light or are 
smudged, check print hammer 
adjustment (paragraph 6-3.1m(4) 
for chadless tape or paragraph 
6-3.1n(4) for fully perforated 
tape). 

(49) If tape does not 
feed out when the TAPE feed-out 
button key is pressed while the 
signal line is idle (marking), 
proceed as follows: 

(a) Check for 
an open feed-out magnet winding 
or loose l eads at the magnet. 
Check the power supply lead 
common to both feed-out and 
backspace magnet at both 
terminal. 

(b) Check the 
feed-out switch. 

(c) Check the 
mechanical linkage through feed
out mechanism. 

(d) check the 
tape feed-out adjustments. 

(50) If an incorrect 
length of t ape feeds out, when 
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the TAPE feed-out button key is 
pressed while the signal line is 
idle (markin g) check the remote 
control tape feed-out mechanism. 

( 51) If tape 
continues to f eed out when feed
out is interrupted with an 
incoming signal, check f eed-out 
adjustments. 

(52) If the first 
character of an incoming sig nal 
is lost when feed-out is 
interrupted with incoming 
signal, proceed as follows. 

(a) Check the 
feed-out adjustments. 

(b) Check the 
me chanical linkage with selector 
me chanism and perforator. 

( 53) If the tape does 
not feed out to preset length, 
typed and perforated for letters 
when signal transmission ends, 
proceed as follows .  

(a) Check the 
mechanical linkage with selector 
mechanism. 

(b) Check the 
feed-out adjustments. 

(54) If an incorrect 
length of tape feeds out when 
signal transmission ends, check 
feed-out adjustmen ts. 

( 55) If the low-tape 
bell fails to ring when tape i s  
lifted from tape container, 
check the mechanical linkage to 
the tape-out s witch for bent or 
broken components or missing 
springs. 

(a) Check the 
low tape bel l .  

(b) Check the 
wiring and the terminal boards 
for loose or burned connections. 
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(56) If the low-tape 
bell continues to ring when the 
tape roll is replaced, check the 
low-tape switch (paragraphs 
6-5 • 2b ( 1) , ( 2) , and ( 3) ) • 

(57) If a BREAK 
signal transmission failure 
occurs when the BREAK key is 
pressed, proceed as follows: 

(a) Check for a 
short in the normally-closed 
BREAK switch. 

(b) Check the 
mechanical linkage from the 
BREAK keylever to switch. 
Operation of the keylever should 
not affect the code bar 
mechanism. 

(58) If the keyboard 
fails to lock when the KYBD LOCK 
key is pressed, check the 
mechanical linkage of the KYBD 
LOCK key through its code bar. 

(59) If the keyboard 
transmission does not take place 
when the KYBD UNLK key is 
pressed, proceed as follows: 

(a) Perform 
fault isolation procedures 
5-2.1c(9) through 5-2.1c(25). 

(b) Check the 
signal generator contacts and 
mechanical linkages. 

(c) check the 
operation and adjustment of the 
signal generator c lutch 
mechanism (paragraph 6-4.2a(1}, 
(2) , (3) , (4), and (5)) • 

(d) Check the 
signal generator and keyboard 
adjustments (paragraphs 
6-4.2b{1 ) through (5) and 
6-4.2c (2) through (4)). 

(e) check the 
synchronous pulse mechanism 

,,<, 
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(paragraphs 6-6.2b(1) through 
(7)) • 

(60) If the character 
counter fails to advance one 
unit for each character or space 
typed when the keyboard is 
operating in the "K-T" or 11T" 

control knob position, proceed 
as follows: 

(a) Check the 
mechanical linkage to the code 
bar mechanism. Ensure that the 
ch aracter counter operating 
forks are positioned over the 
pins on the right end of their 
respecti�q.code bars. 

(b) Check the 
character counter adjustments 
(paragraphs 6-4.1b{1) through 
(8)). 

(c) Check for 
maladjusted or dirty switch 
contacts in the character 
counter mechanism. 

(d) Adjust the 
END-OF-LINE switch bracket and 
cam (paragraph 6-4.1b{2)). 

(61) If the charact er 
counter fails to return to zero 
position when the CAR RET key is 
pressed, proceed as follows: 

(a) Check the 
mechan ical linkage to the code 
bar mechanism. Ensure that the 
character counter operating 
fo rks are positioned over the 
pins on the right end of their 
respective c ode bars. 

(b) Check t he 
mechanical linkage of the 
character counter reset 
mechanism. 

(62) If typing unit 
or typing reperforator runs open 
when signal line current is 
supplied, proc eed as follows: 

NAVELEX 0967-LP-625-5010 

(a) Check 
signal line for proper current 
and voltage:-

(b) Check 
selector magnets for open c oil. 

(c) Check that 
all signal line connectors are 
fully mated and locked. 

(d) Check that 
keyboard and transmitter 
distributor signal generators 
are both in the MARK position. 

(e) For low
level ASRs , check the foll owing: 

1. check 
that t he signal ESA is on. 

2. Check 
for defective circuit boards in 
the signal ES A. 

(f) Check for 
lo ose or burnt c onnections on 
the terminal boards. 

(g) Check for 
dirty or oily selector magnet 
armature or magnet coils. 

(h) Check for 
binding mechanisms in the 
selector unit. Check linkage 
for free operati on. Check the 
clutch adjustment, paragraph 
6-21b(1) and ( 3), paying 
particular attention to possible 
failur e of the stop lever to 
latch. 

(i) Check the 
selector m echanism a djustments, 
paragraphs 6-3. 1h (9), (4), (6), 
(7), (8), (10), (15), (16), (17) 
and (20) in the order indicated. 

(63 ) If a repeat 
function fails when the REPT 
keys and a ny of the character 
key or spacebar is pressed , 
check freedom of the linkage and 
mating of the repeat keylever 
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and code bar non-repeat lever 
(paragraphs 6-4 .1c(10) through 
( 1 4} ) • 

(64) If tape fails to 
backspace when the TAP E  B.SP. 
key is pressed, proceed as 
follows: 

(a) Check for a 
defective backspace switch, 
located immediately beneath the 
T A PE B.S P. key. Check the 
switch at the keyboard motor 
terminal board. 

(b) C heck for 
an open magnet coil on the 
typing reperforator or 
perforator. Check for loose 
leads on the magnet and check 
both terminals of the common 
power supply lead between the 
backspace magnet and feed-out 
magnet (for typing 
reperforator) • 

(c) C heck the 
mechanical linkages in the 
backspace mechanism (on typing 
reperforator). T he mechanism 
s hould operate freely and 
without binding on downward 
movement of magnet armature. 
(paragraph s  6-21b(1) through 
(5), 6-21c(1) through (5), and 

6-22(a) through (c)). 

(65} If the back
space correction fails when the 
LT RS key is depressed, proceed 
as follows: 

(a) Check the 
mechanical linkages in the back 
space mechanism (in typing 
reperforator) (paragraphs 
6-22a(1) through (7), 6-22 b(1) 
and (2), �nd 6-22c(1) through 
(7)) • 

(b) Check the 
rake adjustment (paragraph 
6-6.1g (28)). 
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(66) If the motor 
continues to run when the main 
power switch is turned off, 
remove the main power source 
from the unit. Disconnect the 
lead from either terminal of the 
main power switch. Reapply main 
power. If the motor does not 
start, replace the main power 
switch. 

d. Maintenance Schematic 
and Wiring Diagrams. schematic 
and wiring diagrams are provided 
at the end of this chapter as 
aids to troubleshooting and 
maintenance of the typing 
reperforator sets. An index of 
the schematic and wiring 
diagrams for high- level 
equipment is provided in Table 
5-3. 

5-2.2 LOW-LEVEL TROUBLESHOOTING 
PR OCEDURES. T he following 
paragaphs provide 
troubleshooting procedures for 
checking some of the 
difficulties that may be 
encountered in the operation of 
electrical service assemblies 
(ESAs) and their associated 
components. For troubleshooting 
mechanical failures refer to the 
high-level equipment trouble
shooting procedures in paragraph 
5-2.1, which are also applicable 
to low-level equipment. 

a. Wir ing and Schematic 
Diagrams. Wiring and schematic 
diagrams for use in trouble
shooting low-level equip ment are 
shown in f igures at the end of 
th is chapter. An index of these 
diagrams is provided in T able 
5-3. 

b. Lamp, Fuse, and 
Semiconductor Indexes. Refer to 
Table 5-4 for a list of lamps 
and fuses used in both high
level and low-level TD sets. 
Additional fuses , found in low
level assemblies are included in 
figures at the end of this 
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Table 5-3. Index of S chematic and Wiring Diagrams for 
Troub leshooting 

Figure Title Page 

5-1. 

5-1. 

5-2. 

5-3. 

5-4. 

5-5. 

5-6. 

5-7. 

5-8. 

5-9. 

5-1 o. 

5-11. 

5-11. 

5-12. 

5-12. 

5-12. 

5-12. 

5-12. 

LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 1 of 2) 

LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 2 of 2) 

LAK 31 Keyboard Base Wiring Diagram 

LAK 42, 46 Keyboard Base Wiring Diagram 

Model 28 ASR Typing Unit and Stunt Box Wiring 
Diagram 

LP 14, 108, 109 Typing Unit Wiring Diagram 

LPR, LPE, LRPE Typing and Non-typing 
R eperforator Wiring Diagram 

LRB 5, 6 Reperforator Base Wiring Diagram 

LRB 5, 6, 36, 42, 51 Reper forator Base 
Schematic Wiring Diagram 

LRB 36, 42 and 51 Reper forator Base Wiring 
Diagram 

LXD 3, 27 Transmitter Distributor Wiring 
Diagram 

LESU 13 Electrical Service Unit Wiring 
Diagram (Sheet 1 of 2) 

LESU 13 Elec trical Service Unit Wiring 
Diagram (Sheet 2 of 2) 

LESU 13 Schematic Wiring Diagram 
(Sheet 1 of 6) 

LESU 13 Schematic Wiring Diagram 
(Sheet 2 of 6) 

LESU 13 Schematic Wiring Diagram 
(Sheet 3 of 6) 

LFSU 13 Schematic Wiring Diagram 
(Sheet 4 of 6) 

LESU 13 Schematic Wiring Diagram 
(Sheet 5 of 6) 

5-51 

5-53 

5-45 

5-47 

5-49 

5-51 

5�53 

5-55 

5-57 

5-59 

5-61 

5-63 

5-65 

5-67 

��·-- -

5-71 

5-73 

5-75 
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Table 5-3. Index of Schematic and wiring Diagrams for 
Troub leshooting - Continued 

Figure Title Page 

5-12. 

5-13. 

5-14. 

5-15. 

5-16. 

5-17. 

5-18. 

5-19. 

5-19. 

5-20. 

5-21. 

5-21. 

5-22. I 

5-22. I 

5-23. I 

5-24. I 

5-22 

L ESU 13 Schematic W iring Diagram 
(Sheet 6 of 6) 

LESU 1 2  Electrical Service Assembly 
Wiring Diagram 

LRB 3 and 11 - LESU 12 Electrical Service 
A ssembly Schematic Wiring Diagram 

LESU 73 Electrical Service Unit Wiring 
Diagram 

LESU 73 Electrical Service Unit Schematic 
Diagram 

LESU 96 Electrical Service Unit Wiring 
Diagram 

LESU 9 6  - LRB 21, 30 Reperforator Base 
Schematic Wiring Diagram 

LESU III Electrical Service Unit Wiring 
Diagram (Sheet 1 of 2) 

LESU III Electrical Service Unit Wiring 
Diagram (Sheet 2 of 2) 

LESU III ASR Schematic Wiring Diagram 

LAAC 200, 201, 202, 205, 209, 210 , 213, 214, 
219, 235, 236 ASR cabinet Wiring Diagram 
(Sheet 1 of 2) 

LAAC 200, 20 1, 202, 205, 209, 210, 213, 214, 
219, 235, 236 ASR Cabinet Wiring Diagram 
(Sheet 2 of 2) 

LMU3, 41, 12, 39 , 38, 50 Wiring Diagrams 
(Sheet 1 of 2) 

LMU3, 41, 12, 39, 38, 50 Wiring Diagrams 
(Sheet 2 of 2) 

LPR10 , 33, 56, 51, 77 and LRPE 6 schematic 
Wiring Diagram 

L XD11, 29, 35 Transmitter Distributor Wiring 
Diagram 

-

5-77 

5-79 

5-81 

5-83 

5-85 

5-87 

5-89 

5-91 

5-93 

5-95 

5-97 

5-99 

I 5-101 

I 5-103 

I 5-105 

I 5-10 7 
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Table 5-3. Index of schematic and Wiring Diagrams for 
Troubleshooting - Continued 

Figure Title I Page 

5-25. 

5-26. 

5-26. 

5-27. 

5-27. 

5-27. 

5-28. 

5-28. 

5-28. 

5-29. 

5-30. 

5-31. 

5-32. 

5-33. 

5-34. 

5-35. 

5-35. 

5-36. 

5-37. 

5-38. 

5-39. 

LCXB13 Wiring Diagram I 5-109 

LAAC 251, 256, 255 ASR Cabinet Wiring Diagram I 5-111 
(Sheet 1 of 2) 

LAAC 251, 256, 255 ASR Cabinet Wiring Diagram I 5-113 
(Sheet 2 of 2) 

LAAC 252 Cabinet Wiring Diagram (Sheet 1 of 3) I 5-115 

LAAC 252 Cabinet Wiring Diagram (Sheet 2 of 3) I 5-117 

LAAC 252 Cabinet Wiring Diagram (Sheet 3 of 3) I 5-119 

LAAC 259 Cabinet Wiring Diagram (Sheet 1 of 3) I 5-121 

LAAC 259 Cabinet Wiring Diagram (Sheet 2 of 3) I 5-123 

LAAC 259 Cabinet Wiring Diagram (Sheet 3 of 3) I 5-125 

LPW 300 Paper Winder 

LAK 50 Keyboard Wiring Diagram 

!,AK 51 and 55 Keyb oar d Wiring Diagram 

LP 134, 138 , 149 and 15 0 Page-Printer Wiring 
Diagram 

LP 135 Stunt Box Wiring Diagram 

LRB 59 and 60 Reperforator Base Wiring 
Diagram 

LXD 37 and 38 Wiring Diagram (Sheet 1 of 2) 

LXD 37 and 38 Wiring Diagram (Sheet 2 of 2) 

LCXB 24 Wiring Diagram 

LCXB 27 Dual Transmitter Distributor Base 
Wiring Diagram 

LESU 123 Electrical Service Unit Wiring 
Diagram 

5-12 7 

5-129 

5-131 

5-133 

5-135 

5-137 

5-139 

5-141 

5-143 

5-145 

5-147 

328010 and 328000 Electronic Message Nu mbering I 5-149 
Module Wiring Diagram (Sheet 1 of 2) 

5-23 
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Tabl e 5-3. Index of schematic and wiring Diagrams for 
Troubleshooting - Continued 

Figure 

')-39. 

5-4 0. 

5-4 0. 

5-4 1. 

5-42. 

5-42. 

5-42. 

5-42. 

5-42. 

5-43. 

5-44. 

5-44. 

5-44. 

5-44. 

5-45. 

5-46. 

5-24 

Titl e Page 

328010 and 328000 El ectronic Message Numbering I 5-151 
Module wiring Diagram (Sheet 2 of 2) 

328010 and 328000 Electronic Message Numbering I 5-153 
Module Schematic Wiring Diagram (Sheet 1 of 2) 

328010 and 328000 Electronic Message Numbering I 5-155 
Module Schematic Wiring Diagram (Sheet 2 of 2) 

323811 Electrical Service Assembly (Signal) I 5-157 
Schematic Wiring Diagram 

323811 Electrical service Assembly (Signal) I 5-159 
Wiring Diagram (Sheet 1 of 5) 

3 23811 Electrical Service Assembly (Signal) I 5-161 
Wiring Diagram (Sheet 2 of 5) 

323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 3 of 5) 

323811 Electrical Service Asse mbly (Signal) 
Wiring Diagram (Sheet 4 of 5) 

323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 5 of 5) 

323812 Electrical Service Assembly (Clutch) 
schema tic Wiring Diagram 

323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 1 of 4) 

323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 2 of 4) 

323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 3 of 4) 

323812 Electrical Service Assembly (Clutch 
Wiring Diagram (Sheet 4 of 4) 

323815 Electrical Service Assembly (Signal) 
Schematic Wiring Diagram 

323815 Electrical service Assembly (Signal) 
Wiring Diagram (Sheet 1 of 5) 

5-163 

5-165 

5-167 

5-169 

5-171 

5-173 

5-175 

. 

5-177 

5-179 

5-181 
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Table 5-3. Index of schematic and Wiring Diagram s for 
Trouhleshooting - Continued 

Figure I Title I Page 

5-46. 

5-46. 

5-46. 

5-46. 

5-47. 

5-48. 

5-48. 

5-49. 

5-50. 

5-50. 

5-51. 

5-51. 

5- 52. 

5-53. 

5-53. 

323815 Electrical Service Assembly (S ignal) 
Wiring Diagram (Sheet 2 of 5) 

323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 3 of 5) 

323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 4 of 5) 

323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 5 of 5) 

LLK Polar Line Keyer 3 03142 Circuit Card 
Wiring Diagram 

303160 Dual - Circuit CMD Schematic Wiring 
Diagram (Sheet 1 of 2) 

303160 Dual - Circuit CMD Schematic Wiring 
Diagra m (Sheet 2 of 2) 

303164 Clock Amplifier, Circuit Board 
EC 164 

321290 Circuit Board Assembly w/Heat Sink 
(Sheet 1 of 2) 

321290 C ircuit Board Assembly w/Heat Sink 
(Sheet 2 of 2) 

323810 selector Magnet Driver (SMD) With 
Signal Combiner Schematic Wiring Diagram 
(Sheet 1 of 2) 

323810 Selector Magnet Driver (SMD) With 
Signal Combiner Schematic Wiring Diagram 
(Sheet 2 of 2) 

321268 Filter Card Assembly 

321991 Clutch Magnet Driver (Shet 1 of 2) 

321991 Clutch Magnet Driver (Sheet 2 of 2) 

5-1 8 3  

5-1 85 

5-187 

5-189 

5-191 

5-1 93 

5-195 

5-197 

5-199 

5-201 

5-203 

5-205 

5-207 

5-209 

5-211 

5-25 
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chapter. These active 
components are identified 
be cause they constitute the most 
probable cause of failure. 

c. ESA General 
Troubleshooting Instructions. 
The following paragraphs provide 
general instructions f or use 
when checking some of the 
diffic ulties that may be 
encountered in the operation of 
the electrical service assembly 
(ESA) and its associated 

components. A suggested 
procedure is also outlined in 
the event of field repair where 
adequate f acilities are not 
readily available. 

( 1) Since the ESA 
en closes and is dependent upon 
other componnent c ircuits for 
it s operation, the field 
troubleshooting and repair for 
these components are also 
in cluded in the procedures. 
Refer to the applicable wiring 
diagrams which are referenced in 
Table 5-3 for c irc uit tracing 
an d identification of 
componen ts. The wiring diagrams 
can be found at the end o f  this 
chapter. The diagrams are 
identified with their associated 
assemblies in the equipment 
matrix provided in Table 1-2 of 
Chapter 1, which also indicates 
the figure number. 

(2) Before 
attempting to repair a power 
supply f ailure, one should 
familiarize himself with the 
power supply card and ESA 
wiring. Refer to the circuit 
description in Chapter 3. A 
reference should also be made to 
the wiring diagrams for the ESA 
as identified in Table 1-2 of 
Ch apter 1. 

( a) Trouble
shooting for an ESA is required 
only to repair the power supply 
or correct burnt, loose or 

5-28 

otherwise faulty wiring. Using 
the appropriat e wiring diagram 
the wiring can be checked from 
point to point , and compared 
with the actual equipment 
wiring. 

d. Power Supply 
Troubleshootin g Procedures. If 
trouble should develope, the 
problem may be found by 
performing the test outlined in 
the troubleshooting charts, 
Table 5-5. 

(1) Colored test 
point jacks are provided on top 
of the power supply circuit card 
to accept standard meter probes. 

(2) When a f ault in 
the power supply is suspected 
but not ob vious, disconnect all 
power from the ESA. Remove all 
keyer (LLK} selector magnet 
driver (SMD}, and clutch magnet 
driver (CMD ) circuit cards. 
Apply 100 to 130 volt ac power 
to the ESA and proceed with the 
troubleshooting procedure as 
outlined i n  Table 5-5. 

(3) If the procedure 
is followed as outlined in the 
troubleshooting charts, perform 
step 1. If a normal response is 
received, proceed to step 2. If 
an abnormal response is received 
repair or replace power supply 
card. After this procedure, 
return to step 1. Next, perform 
step 2 and so on in the same 
manner. If th is troubleshooting 
fails t o  reveal the problem, 
check for loose or cold solder 
connec tion , or a broken, burnt 
or misplaced w ire in the ESA. 
Recheck all wiring and wiring 
connections. 

(4) Continually 
blowing fuses indicates a 
shorted component(s}. 
Disconnect power, remove the 
circuit card assembly and make 
continuity checks between 
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Table 5-5. Power Supply Troubleshoot i ng Procedures 
(0.5 Ampere Card) 

Step I Action 

1 I Check voltage 
from -7 test 
jack. 

2 Check voltage 
from + 7  test 
jack. 

Probe 
Posi
tion 

COM-7 

CPM +7 

Normal 
Response 

Meter reading 
should be: 
-6.6 VDC to 
-7. 8 VDC Max • 

If normal, 
proceed to 
step 2. 

Meter reading 
should be: 
+ 6.6 to +7.8 
VDC Max. 

If normal, 
proceed to 
Step 3. 

A bnormal Response 
and Procedur e 

RESPONS E: Meter 
readi ng of zero 
VDC .  

PROBABLE CAUSE: 
CRS shorted or 
R5 open. 

PROCEDURE: Re
move power s upply 
car d and repair 
or replace. 

Recheck step 1 • 

RESPONSE: Meter 
reading of +57 VDC 
to +90 voc. 

PROBABLE CAUSE: 
CR5 open. 

PROCEDURE: Re
move power s upply 
card an d repair 
or replace. 

Recheck Step 1. 

R ES PONSE: Meter 
reading of zero 
VDC. 

PROBABLE CAUS E: 
CR6 shorted or 
R4 open. 

PROCEDURE: Re
move power s upply 
car d and repair or 
replace. 

Recheck Step 1. 
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step 

3 
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Table 5-5. P ower Supply Troubleshooting Procedures 
(0.5 Ampere Card) - continued 

Action 

Check voltage 
from U NREG. 
test jack. 

Probe 
Posi
ti on 

COM 
UNREG. 

N ormal 
Response 

Meter reading 
should be: 
+57 VDC to 
+90 VDC Max. 

If n ormal, 
proceed to 
Step 4. 

Abn ormal Response 
and Proced ure 

RESPONSE: Me ter 
reading of +57 VDC 
to +90 VDC. 

PROBABLE CAUSE: 
CR6 open. 

PROC EDURE: Re
m ove power supply 
card and repair or 
replace. 

Recheck Ste p 1. 

RESPONSE: Me ter 
reading of zero 
VDC. 

PROBABLE CAUSE: 
Lo ose or blown 
fuse. 

PROCEDURE : Re
m ove power supply 
card and replace 
fuse. 

Proceed to Step 5. 

RESPONSE: Meter 
reading indicates 
voltage w hich is 
t oo low. 

PROBABLE CAUSE: 
CR1 and/or CR4 
open or shorted . 
C8 defective. T1 
and power line 
fil ter defective. 
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Table 5-5. P ower Su pply Troubleshoot ing Procedures 
(0.5 Ampere C ard) - Continued 

Probe 
Posi-

Action ti o n  

I Check voltage COM +5-
from +50 test 
jack. 

Normal 
Response 

Meter reading 
should b e: 
+47 VDC to 
+53 VDC Max. 

If normal, 
end test. 

. 

Abnormal Response 
and Procedure 

PROCEDURE: Re-
move power supply 
card or defective 
parts and repa ir 
or replace. 

Recheck Step 1. 

RESPONSE: Meter 
reading of zero 
VDC. 

PROBABLE CAUSE: 
Z1 and/or Q2 open. 

PROCEDURE: Re
move power supply 
card and repair or 
replace. 

Recheck step 1 • 
RESPONSE: Meter 
reading of more 
than zero VDC but 
l ess than +47 VDC. 

PROBABLE CAUSE: 
Too many shorting 
straps across CR8, 
CR9, CR10, and 
CR11. 

PROCEDURE: Re
move power supply 
card and remove 
straps, as neces
sary to increase 
voltage. Replace 
card. 

Recheck Step 1 • 
RESPONSE: Meter 
reading of +57 VDC 
to +90 VDC. 
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step 

5 
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Table 5 -5. Power Suppl y Troubleshooting Procedures 
(0.5 Ampere Card) - continued 

Action 

Check voltage 
from UNREG. 
test jack. 

Probe 
Posi
tion 

COM 
UNREG. 

NOrmal 
Response 

Meter reading 
should be: 
+57 VDC to 
+90 VDC Max. 

Return to 
step 4. 

Abnormal Response 
and Procedure 

PROBABLE CAUSE: 
Q1 and/or Q2 
shorted. 

PROCEDURE: Re
move power supply 
card and repair or 
replace. 

Recheck Step 1. 

RESPONSE: Meter 
reading of zero 
VDC. 

PROBABLE CAUSE: 
Repeated fuse 
blowing. 

PROCEDURE: Dis
connect power and 
remove po wer supply 
card. Make con
tinuity checks 
between card ter
minals B and N, N 
and H, B and H. 

A zero or near zero 
reading on the one
ohm scale of a 
multimeter indicates 
a short. Check con
tinuity between Q1 
case and its heat 
sink (Q1 must be 
electrically iso
lated from heat 
sink with mica 
insulators) • If 
the power supply 
card checks satis
f actorily, check 
power line filter 
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Table 5-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere card) - Continu ed 

Probe 
Posi- Normal Abnormal Response 

Action tion Respons e and Procedure 

T1 and ca for 
shorted condition. 
Repair or replace 
c ard. 

Recheck Step 1 • 

RESPONSE: Meter 
reading indicates 
voltage which is 
too low. 

P ROBABLE CAUSE: 
CR1 and/or CR4 
open or shorted. 
ca defective. T1 
and power line 
filter defective. 

PROCEDURE: Re-
move power supply 
card or defective 
parts and rep air 
or replace. 

Recheck Step 1 • -. 

5-33 



NAVELEX 0967-LP-625-5010 

circuit card connector terminals 
B and N, N and H, and B and H. 

A zero reading or near zero 
reading on the one ohm scale of 
a multimeter indicates a short, 
all other readings should be 
disreagarded. Check continuity 
between the power transistor 
case and its heat sink . The 
power transistor must be 
el ectrically isolated from the 
he at sink with mica insulators. 
If the board assembly checks 
satisfactorily, examine the 
power line fil ter, power 
tr ansformer, and rectifier 
filter capacitor f or a shorted 
co ndition. All of these 
components can be found within 
the ESA. 

( 5) Failure to 
detect the fault using the 
procedures outlined normally 
indicates a loose or cold solder 
connection, or a broken or 
misplaced wire in the ESA. 
Pecheck the wiring referring to 
th e appropriate wiring diagram . 

e. Selector Magnet 
Driver. The TP323810 selector 
ma gnet driver (SMD) is a circuit 
card assembly that needs only to 
be plugged into a properly keyed 
(polarizing key between pins E 

and F) 15 pin receptacle which 
is wired into the electrical 
service assembly. I t  is 
re commended that any defective 
or damaged TP323810 selector 
ma gnet driver unit be replaced 
in the field and m aint ained in a 
repair center. The repair 
center should have equipment 
capable of simulating normal 
op erating co nditions. It is 
also recommended that the SMD be 
radio frequency interference 
(rfi) suppression tested after 

be ing serviced and prior to 
final installation. F ailures 
from this standpoint are not 
ne cessarily recognized b y  
monitoring a typical 
communications operation. 
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(1) SMD Trouble
shooting. The following 
procedures outlined in Table 5-6 
may be used as a guide in 
troubleshooting the SMD. 

(2) SMD Adjustments. 
No mechanical adjustments are 
required o n  the T P323810 SMD. 
The following procedures as 
outlined may be used as a guide 
to electrically adjust the SMD. 
Proceed as follows: 

(a) Terminate 
the output of the SMD with a 28 
selector wired for 60 rna 
operation (pins A or B, and H, 

J, K, L, or M) • 

(b) App 1 y + 4 7 

to +53 volts de to the driver 
(pins c or D to H, J, K, L, or 

M) • 

(c) With input 
2 (pins E, F )  open circuited, 
short inpu t 1 to common (pins N, 

P to H, J, K, L, or M). 

(d) Adjust R 3  
until the selector magnet 
changes st ate. Take note of the 
position of the potentiometer. 

(e) Rotate R3 
until the selector returns to 
its initial state. 

(f) Set the 
potentiometer midway between the. 
two positi ons obtained in (d) 
and (e) . 

(g) Secure the 
adjustment by applying an 
appropriat e cement to the 
potentiometer adjustment screw. 

(h) Repeat {a) 
through (g) , this time adjusting 
R15 with input 1 (pins N, P) 
open circu ited and input 2 
shorted to common (pins E, F to 
H, J. K. L, or M ). 
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Table 5-6. selector Magnet Driver (SMD) Troubleshooting Guide 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

Symptom 

Switching Levels out of 
tolerance. 

Circui t always marking. 

Circui t always spacing. 

outp ut current too high. 

Output current too low. 

Transien t suppressor 
network ineffective. 

Loss of receiving margin. 

(1) 

Probable cause 

Improper adjustment of 
R3 and/or R15. 

(2) I Q1 and/or QS low gain. 

(3) I CRS defective or out of 
tolerance. 

( 1 )  Q8 open. 

(2) I Q1, QS, Q6, Q7, or Q9 
collector-emitter 
shorted. 

(1) Q1, Q5, Q6, Q7, or Q9 
collector-emitter open. 

(2) I Q8 collector-emitter 
shorted. 

(3 )  I CR13 open. 

R23lout of tolerance. 

R23lout of tolerance. 

( 1 )  CR14 open. 

(2) R24 open. 

(3) C6 open. 

(1) Q8 and Q9 i mproper gain. 

(2)  I C4 , CS, or C 6 out of 
tolerance or defective. 

(3) I CR 14 shorted. 
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f. Low-Level Keyer 
(TP303142}. Table 5- 7 provides 

information for use as a guide 
when troubleshooting the low
level keyer. The following 
recommendations also are 
applicable when troubleshooting 
the polar lo�level keyer (LLK). 

( 1) It is 
recommended that any damaged 
keyer card be replace in the 
field and ma intained in a repair 
center. The repa ir center 
sh ould have equipn�nt capable of 
simulating normal operating 
conditions. 

( 2) It is also 
recommended that the keyer and 
associated filter cards (321268) 
be r adio frequency interference 
(rfi) suppression tested after 

se rvicing and prior to final 
insallation. Failures from 
th is standpoint are not 
necessarily recogn ized by 
monitoring a typical 
communication operation. 

(3) Adjustments for 
the TP303142 Keyer. No 
mechanical or electrical 
adjustments are required on the 
TP303142 LLK or its associated 
TP321268 f ilter card. The 
adjustments given in this 
section ap ply only to the 
contact bo x or s ignal generator 
and are for reference only. 
This adjus tmen t is to b e  made 
with the contact box installed 
in the appropriate transmitter 
or keyboard and may be used in 
place of adjustment as outlined 
in the alternate adjustment 
procedures following this 
section. To adjust the keyer, 
proceed as follows: 

(a) Remove the 
TP325951 nut and the T P320043 
outer cover. Remove the 
TP325951 nut and the TP321273 
inner cover. Without 
unsoldering the leads to the 
filter card, remove the TP321268 
filter card assembly . 

Table 5-7. Low-Level Keyer Troubles hooting Guide 

Symptom Probable cause 

(a) Circuit always marking. (1) Q1 and/or Q2 shorted. 

(2) E xcessive s ignal genera-
tor contact resistance. 

(b) Circuit always spacing. Q1 and/or Q2 open. 

(c) Mark-space b its detect- Q4 and/or Q6 open. 
able b ut will not go 

I positive on mark . 

(d) Mark-space b its detect- Q3 and/or Q5 open. 
able b ut will no- go 

L negative on space. ---- '--� ·-··� L_ ________ 
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(b) Loosen the 
contact box mounting braCket 
screw and make the screw 
friction tight. Position the 
box by means of the eccentric, 
so that the marking and spacing 
gaps are equal when there is 
maximum clearance between the 
contacts. This can be 

determined by engaging the 
clutch and rotating the main 
shaft. After completing the 
�djustment, tighten the mounting 
screws an d recheck the 
adjustment. 

(4) Signal Generator 
Adjustment. The following 
electromechanical adjustments 
pe rtain to the signal generator 
after installation of the 
TP303142 polar line ke yer and 
associated signal generator 
assembly. I t  may be used in 
place of the adjustment 
previously outlined with the 
signal generator and the low
level keyer in place. To use 
the alternate adjustment proceed 
as follows: 

(a) Using an 
oscillosc ope to view the output 
of the polar keyer (transmitter 
sending repeated Y character) , 
adjust the oscilloscope to 
tr igger at zero volt on the 
keyer output waveform. Be sure 
to properly zero the vertical 
amplifier on the scope before 
beginn in g the adjustment. 

(b) Adjust the 
scope sweep rate so as to 
display one complete mark-space 
portion of the signal. 

(c) Adjust the 
position of the signal generator 
until th e mark to space 

, transition c orsses zero volt at 
the center of the horizontal 
scale. When the signal 
generator is properly adjusted, 
the three points at which the 

NAVELEX 0967-LP-625-501 0 

waveform p asses through zero 
volts will divide the horizontal 
axis into two equal segments. 

( d) After the 
adjustment is made, tighten the 
signal generator bracket screws 
securely. 

g. Clutch Magnet Driver 
(CMD) Troubleshooting 

Procedures. Table 5-8 provides 
information for use as a guide 
when troubleshooting the CMD. 
The following recommendations 
also are applicable when 
troubleshooting CMDs. 

NOTE 

T he clut ch magnet driver 
(CMD) is a c ircuit card 

assembly that needs only to 
be plugged into a properly 
keyed 15-pin receptacle which 
is wired into an appropriate 
electrical service assembly 
(ESA) • 

( 1) It is 
recommended that any damaged 
clutch magnet driver (CMD) unit 
be replaced in the field a nd 
maintained in a repair center. 
The reepair cent er should have 
equipment capable of s imulating 
normaly operating conditions. 

(2) It is also 
recommended that the CMD be 
radio frequency interference 
(RFI) suppression tested after 

repair and prior to final 
installati on. Failures from 
this standpoint are not 
necessarily recognized by 
monitoring a typical 
communication operation. 

(3} Clutch Magnet 
Driver (CMD) Adjustment. No 
mechanical adjustments are 
requ ired on the TP 321991 CMD .  
I f  n ecessary, the CMD may be 
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Table �-8. C lutch Magnet Driver Trou bleshooting Guide 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

5- 38 

Symptom 

Switch ing levels out of 
tolerance. 

Circuit always marking. 

Circuit always s pacing. 

output current too high . 

output current too low. 

Transient suppressor 
network ineffective. 

P robable cause 

(1) Improper adjustment of R7. 

(2) I Q1 low gain. 

(3) I CR7 defective or out of 
tolerance. 

(1} Q3 open. 

(2) I Q1, Q2, or Q4 col lector
emitter shorted. 

(1) Q1, Q2, or Q4 open. 

(2) I Q3 col lector-emitter 
shorted. 

(3) I CR8 open . 

( 1} 

(2) 

(1) 

CR2 open. 

R17 out of tolerance. 

R2 i mproperl y adjusted 
or defective. 

(2) I R 17 out of tolerance. 

( 1) 

(2} 

(3) 

CR9 open . 

R16 open . 

C4 open. 
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electrically adjusted. The 
following instruments are 
required for making TP321991 CMD 
electrical a djustments. Refer 
to the appropriate shcematic 
wiring dia gram for location of 
circuit elements. 

I 

� 
.11. : (a) M1 1-

ammeter that will measure 15 rn a  
with an a ccuracy o f  �10 percent. 

t (b) Plug 
E-volts +20 percent de source. 
The required power is less than 
� milliwatts. 

(c) Transmitter 
distributor with series 
connected 256M clutch coils. To 
adjust the CMD electrically 
proceed as follows: 

(d) Terminate 
the output of the driver with a 
transmitter distributor clutch 
as sembly utilizing two 256M coils 
in series (pins A or B and K, L, 
or M). 

(e) Place a 
mi lliammeter in series, 
connecting the positive terminal 
of meter to test point T4 and 
with the zener regulator diode 
CR 2 mounted on the heat sink. 

NAVELEX 0967-LP - 625 -5010 

(f) With normal 
power applied to the cir cuit, 
(+47 to +53 volts de and 
-6-volts de), andd a +6 volt 
input to pin N or P, adjust R2 
for 15 rna of zener current. 
Secure the wiper of R2, by 
applying an appropriat e cement 
to prevent accidental rotation. 
Remove the +6-volt input. 

(g) Short the 
input to common. This would be 
pins N or P to K, L, or M. 
Adjust R7 until the CMD changes 
state. Note the position of the 
potentiometer. 

(h) Rotat e R7 
back until the CMD returns to 
its initial state. 

(i) Set the 
potentiometer midway between the 
two positions obtained in 
paragraph (g) and (h). 

(j) Secure the 
adjustment by applying an 
appropriate cement to the 
potentiometer adjusting screw. 

(k) Remove 
power and solder the zener diode 
lead to the cathode pin nearest 
the components side of the card. 
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