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CHAPTER 5 
TROUBLESHOOTING 

5-1. INTRODUCTION. This 
chapter provides information 
required to isolate a 
malfunction in compact page 
?rinter (CPP) teletypewriter 
sets to a misadjusted mechanism 
or a defective component. 
Troubleshooting is based on the 
results of operational tests 
described in paragraph 4-Sd of 
Chapb:~r 4. Wiring and schematic 
diagrams are presented at the 
end of this chapter for use in 
troubleshooting. 

5-2. TROUBLESHOOTING 
PROCEDURES. Troubleshooting 
procedures for high and low­
level CPP 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 HIGH-LEVEL TROUBLESHOOTING 
PROCEDURES. The following 
paragraphs provide procedures 
for use in troubleshooting high­
level CPP teletypewriter 
equipment. 

a. Troubleshooting 
Index. The troubleshooting 
index, table 5-1, contains the 
items referenced in tables 4-5 
and 4-6, operational test 
procedures. If an abnormal 
indication is encountered, the 
technician is directed to a 
fault isolation paragraph 
describing remedies for 
symptoms related to the 
abnormal test results. 

b. Lamp and Fuse Index. 
Table 5-2 provides a list of 

lamps and fuses used in the high 
level CPP teletypewriter sets. 
The above active components 
constitute the most probable 
cause of failure. 

c. Fault Isolation 
Procedures. The following 
paragraphs provide fault 
isolation procedures referenced 
in table 5-1. 

(1) If unequal 
spacing between characters is 
observed, proceed as follows: 

(a) Check 
horizontal positioning drive 
linkage adjustment (paragraph 
6-3.1e (5)) (earlier designs -
paragraphs 6-7.1e(1), 6-7.1e(3). 

(b) Check 
reversing slide brackets 
adjustment (paragraph 
6-3. 1e (12)). 

(c) If 
adjustments are required in both 
steps (1) and (2), check rocker 
shaft bracket eccentric stud 
adjustment (paragraph 
6-3. 1e (3)). 

(2) If type is not 
clear, proceed as follows: 

(a) Check 
ribbon. 

(b) Check type 
box. 

(c) Check 
printing track adjustment 
(paragraph 6-3.1f(12)). 

(d) Check 
printing hammer stop bracket 
adjustment (paragraph 6-3.1f(2)) 
(earlier design- 6-7.1f(2)). 
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Table 5-1. Troubleshooting Index 

Item I Test/Step 

1 I 2/g 

2 I 3/a(1) 

3 I 3/a (2) 

4 I 3/a (3) 

S I 3/a(4) 

6 I 3/a (5) 

7 I 3/b, c 

8 I 4/c thru 
h 

9 I *2/e (2) 
**2/c(2) 

10 I *2/e(2) 
**2/c (2) 

1 1 I *2/e (3) 
**2/c (3) 

12 I 5/f 

13 I *2/e(3) 
**2/c (3) 

14 I *5/h, j 
**5/f,h 

1 s I *5/1 (1) 
thru (5) 

16 

5-2 

**5/j (1) 
thru (5) 

*5/1 ('1) 
thru (5) 

**5/j (1) 
thru (5) 

Symptom 

Low range span. 

Printing unequal vertically. 

Unequal spacing between 
characters. 

Unclear type. 

Garbled test pattern. 

Improper ribbon feed. 

Improper ribbon reverse. 

Machine does not meet require­
ments for copying a distorted 
signal. 

Figures-letters shift 
inoperative. 

Letters-figures shift 
inoperative. 

Normal carriage return 
inoperative. 

Signal bell inoperative. 

Normal line feed inoperative. 

Single/double line feed 
improper operation. 

Automatic carriage return­
line feed inoperative. 

Automatic carriage return­
line feed improper operation. 

Fault 
Isolation 
Paragraph 

5-2. 1c (20) 

5-2.1c(3) 

5-2.1c(1) 

5-2. 1c (2) 

5-2.1c (4) 

5-2. 1c (5) 

5-2.1c(6) 

5-2. 1c (20) 

5-2. 1c (7) 

5-2.1c(8) 

5-2.1c(17) 

5-2.1c (12) 

5-2.1c(13) 

5-2.1c(14) 

5-2.1c(15) 

5-2.1c(16) 
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Table 5-1. Troubleshooting Index - Continued 

Item ITest/Step 

17 I *5/m 
thru p 

**5/k 
thru n 

18 I 6/a 

19 I 6/b 

20 1 *5/m 
thru p 

**5/k 
thru n 

21 I *8/f,h 
**8/b,d 

22 7 

Symptom 

Automatic line feed on selected 
carriage return inoperative. 

Local carriage return function 
inoperative. 

Local line feed function 
inoperative. 

Line feed blocking after 
carriage return inoperative. 

High percentage of distortion. 

One or more keys hard to 
press. 

*Table 4-5 
**Table 4-6 

Table 5-2. Lamp and Fuse Index 

Name, Type, Function, 
Qty Part Number Location 

2 Lamps, Indandescent, copylight, 
151982. cover. 

1 Fuse, 4 Amp, Electrical circuit 
Slo-Blo, 129919. protection, Key-

board motor circuit. 

1 Fuse, 1 Amp, Electrical circuit 
115358. protection, Key-

board function and 
reset circuits. 

Fault 
Isolation 
Paragraph 

5-2. 1c ( 18) 

5-2.1c(8) 

5-2. 1c (9) 

5-2. 1c (19) 

5-2. 1c (21) 

5-2.1c(22) 

Energizing 
Voltage 

5.5 VAC 

--

--
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(e) Check 
printing arm adjustment 
(paragraph 6-3. 1f (1)) (earlier 
design- 6-7.1f(3)). 

(3) If printing is 
unequal vertically, proceed as 
follows: 

(a) Check left 
and right vertical positioning 
lever eccentric stud adjustments 
(paragraphs 6-3.1e(8) and 
6-3. 1 e ( 1 3) ) • 

(b) Check right 
and left vertical positioning 
lock lever adjustment 
(paragraph 6-3.1e(19)). 

(C) If 
adjustments are required in 
step (1), check rocker bracket 
eccentric stud adjustment. 

(4) If a garbled 
test messaqe is typed, proceed 
as follows: 

(a) Check range 
setting. 

(b) Check 
selector magnet bracket 
adjustment (paragraph 
6- 3. 1 g ( 1 4) ) • 

(c) Check 
selector armature spring 
adjustment (paragraphs 
6-3. 1g(13), 6-3.1g(15)) (low­
level- 6-3.2a(2)). 

(5) If ribbon does 
not feed properly, proceed as 
follows: 

(a) Check 
ribbon feed lever bracket 
adjustment (paragraph 
6-3.1f(13)). 

(b) Check 
ribbon feed lever spring. 
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(6) If ribbon does 
not reverse properly, proceed as 
follows: 

(a) Check 
ribbon reverse spur gear 
adjustment (paragraph 
6-3. 1f (20)) (earlier design -
paragraph 6-7.1f(5)). 

(b) Check 
ribbon reverse detent adjustment 
(paragraph 6-3.1f (18)) (earlier 
design- paragraph 6-7.1f(6)). 

(7) If repeating 
characters are observed, proceed 
as follows: 

(a) Check code 
bar clutch trip lever adjustment 
(paragraph 6-3.1d(5)). 

(b) Check type 
box clutch trip lever adjustment 
(paragraph 6-3.1d(8)). 

(8) If local 
carriage return function is 
inoperative, proceed as follows: 

(a) Press LOC 
CR key; verify 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 function is inoperative, 
proceed as follows: 

(a) Press LOC 
LF key; verify local line feed 
trip key moves to rear; if not, 
check train of parts (located on 
keyboard) from key to trip link. 

(b) Ensure trip 
link is operating clutch trip 
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lever; if not, remount typing 
unit. 

(10) If figures­
letters shift function is 
inoperative, proceed as follows: 

(a) set up code 
combination for letters (12345). 

(b) Engage and 
rotate function clutch 
180 degrees; observe the 
following: 

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 
shaft 180 degrees while 
observing the following: 

1. Right 
breaker slide 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
figures shift function is 
inoperative, proceed as follows: 

(a) set up code 
combination for figures (12-45). 

(b) Engage and 
rotate function clutch 
180 degrees; observe the 
following: 

NAVELEX 0967-LP-613-5010 

1. Fig­
ures function lever should be 
top to rear; if not, check func­
tion bar through lever. 

2. Left 
shift link breaker slide should 
be rotated counterclockwise over 
breaker slide bail; if not, 
check parts from function lever 
to slide bail. 

(c) Rotate main 
shaft 180 degrees while 
observing the following: 

1. Left 
breaker slide bail moves shift 
link breaker slide up. 

2. Break­
er slid buckles left oscillating 
rail shift link. 

3. oscil­
lating rail moves right until 
right oscillating rail shift 
link completely straightens. 

(12) If signal bell 
is inoperative, proceed as 
follows: 

(a) Place 
typing unit in figures. 

(b) set up code 
combination for s (1-3--). 

(c) Engage and 
rotate function clutch 
180 degrees; signal bell 
function lever should be top to 
rear; if not, check function bar 
through lever. 

(d) If signal 
bell function lever is properly 
positioned, trouble is 
electrical. Refer to schematics 
and wiring diagrams at end of 
this chapter. 

(13) If normal line 
feed function is inoperative, 
proceed as follows: 
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(a) set up code 
combination for line feed 
(- 2---) • 

(b) Engaqe and 
rotate function clutch 180 
degrees. 

(c) Rotate main 
shaft 180 degrees; observe the 
following: 

1. Line 
feed function lever should be 
top to rear; if not, check 
function bar through lever. 

2. Check 
that line feed function pawl 
stripper is down and in proper 
engagement with stripper bail. 

3. Check 
that clutch trip lever is out of 
path of shoe lever; if not, 
check bottom of function lever 
through trip lever. 

4. Line 
feed bars should be in engage­
ment with spur gear; if not, 
check line feed bar bell crank 
spring. 

5. Rotate 
main shaft while observing that 
one line feed bar moves to rear 
and up while other line feed bar 
is moving down and rotating spur 
qear. 

(14) If single/double 
line feed operates improperly, 
proceed as follows: 

(a) Set 
single/double line feed lever in 
position 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 
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and 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~ 

(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 bell crank clockwise; if 
not, check for broken or bent 
lug or bell crank; check right 
margin adjustment (paragraph 
6-3.1c(3), 6-3.1h(15), 
6-3. 1h (17)) (earlier 
design- paragraph 6-7.1h(7)). 

2. The u 
(zero) code bar should move 
right; if not, check engagement 
of bell crank with code bar. 

(b) Engage and 
rotate function clutch 
180 degrees; observe the follow­
ing: 

1.. Auto­
matic carriage return and 
automatic line feed function 
levers should be top to rear; if 
not, check function bar t.hrough 
levers .. 

2. Normal 
line feed function lever should 
be top to rear; if not, check 

•• 
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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 return-line feed 
function operates improperly, 
proceed as follows: 

(a) If carriage 
does not return when 7Qth 
character is printed, check 
riqht margin adjustment 
(paragraphs 6-3.1c(3), 
6-3.1h(15), 6-3.1h(17)) (earlier 
design- paragraph 6-7.1h(7)). 

(b) If 75th 
character is not printed in 
center of page, increase tension 
on carriage return spring to 
move it to left, or decrease 
tension to move it to right. 

(c) If carriage 
return spring tension was 
adjusted in step (2) above, 
readjust dash-pot vent screw 
(paragraph 6-3.1h(10)). 

(d) If 76th and 
77th characters are not 
positioned under 1st and 2nd,­
respectively, proceed as 
follows: 

1. Check 
dash-pot vent screw adjustment 
(paragraph 6-3.1h(10)). 

2. Check 
left margin adjustment (para­
graphs 6-3.1c(1), 6-3.1h(2)) 
(earlier design - paragraph 
6-7.1h (2)). 

( 17) If normal 
carriage return is inoperative, 
proceed as follows: 
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(a) Set up code 
combination for carriage return 
(---Q-) • 

(b) Engage and 
rotate function clutch 
180 degrees, observe the 
following: 

1. car­
riage return function lever 
should be top to rear; if not, 
check function bar through 
lever. 

2. Car­
riage return feed pawl 
release link should be rotated 
counterclockwise holding feed 
pawls out of engagement with 
spacing drum, if not, check 
bottom of function lever through 
release link including carriage 
return lever adjustment 
(paragraph 6-3.1h(7)). 

3. car­
riage should be to left; if not, 
check for bind in spacing drum, 
draw-wire rope, carriage return 
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, 
proceed as follows: 

(a) Set up code 
combination for carriage return 
(---q-) • 

(b) Engage and 
rotate function clutch 180 de­
grees; observe the following: 

1. Line 
feed on carriage return function 
lever should be top to rear; if 
not, check function bar through 
lever. 

5-7 



NAVELEX 0967-LP-613-5010 

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 
180 degrees; observe the 
followinq: 

1. Line 
feed on carriage return blocking 
function lever should 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 bars in slots 39 and 
40; if not, check top of 
function lever through blocking 
slide. 

(c) Disengage 
function clutch. 

(d) set up code 
combination for line feed 
(- 2---). 

(e) Engage and 
rotate function clutch 180 de­
grees; observe the following: 

1. Block­
ing function lever should be top 
to rear; if not, check blocking 
function lever latch. 

2. Uni­
versal number 1 function lever 
should be top to rear; if not, 
check function bar through 
lever. 
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(f) Repeat 
steps (3) through (5); observe 
the following: 

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. 

2. Block­
ing slide should be to left; if 
not, check blocking function 
lever latch through blocking 
slide and shift plate post 
spring. 

(20) If difference 
between range settings (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 6-3.1g (10)) (low 
level - paragraph 6-3.2a(1)) 
(earlier design - paragraph 
6-7.1g (4)). 

(b) Check 
selector magnet bracket 
adjustment (paragraph 
6-3.1g(14)). 

(c) Check 
selector magnet bracket vertical 
adjustment (paragraph 
6-3. 1g (14)). 

(d) Check for 
wear on armature extension, 
marking and spacing lock lever, 
and spring tensions. 

(e) Check that 
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 
keyboard shutter window gap 

) 
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adjustment (low-level - para­
graph 6-4.2a(1)). 

(22) If one or more 
keys are hard to press, proceed 
as follows: 

(a) Remove 
keyboard transmitter top plate. 

(b) Check that 
keylevers are in pzoper slots. 

(c) Check that 
keylevers are properly seated in 
slots. 

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 
teletypewriter sets. 
Figures 5-1 and 5-2 are 
schematic diagrams for high­
level ac and de circuits. 
Wiring diagrams for the high­
level basic component assemblies 
are shown in figures 5-3 through 
5-7. An index of the schematic 
and wiring diagrams for high­
level equipment is provided ~n 
table 5-3. 

5-2.2 LOW-LEVEL TROUBLESHOOTING 
PROCEDURES. The following 
paragraphs 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 
troubleshooting procedures in 
paragraph 5-2.1, which are also 
applicable to low-level 
equipment. 

a. Wiring and Schematic 
Diagrams. Wiring and schematic 
diagrams for use in 
troubleshooting low-level 

NAVELEX 0967-LP-613-5010 

equipment are shown in 
figures 5-8 through 5-29 at the 
end of this chapter. An index 
of these diagrams is provided in 
table 5-4. 

b. Lamp, Photocell, 
Fuse, and Semiconductor Indexes. 
Refer to table 5-2 for a list of 
lamps and fus~s used in both 
high-level and low-level 
teletypewriter sets. Table 5-5 
lists anditional lamps, 
photocells, fuses, and 
semiconductors found in low­
level assemblies. These active 
components are identified 
because they constitute the most 
probable cause of failure. 

c. ESA General 
Troubleshooting Instructions. 
The following paragraphs provide 
general instructions for use 
when troubleshooting CPP ESAs. 

(1) Since the ESA 
encloses and is dependent on 
other component circuits for its 
operation, the field 
troubleshooting and repair for 
these components also are 
included in the procedures. 
Refer to the applicable wiring 
diagrams at the end of this 
chapter which are referenced in 
table 5-U, for circuit tracing 
and identification of 
components. The diagrams are 
identified with their asso~iated 
assemblies in the equipment 
matrix provided in table 1-4 of 
Chapter 1 , which also indica·tes 
the figure number. 

(2) Before 
attempting to repair a power 
supply fault, the technician 
should familiarize himself with 
the power supply card and ESA 
wiring. Refer to the circuit 
description in Chapter 3. Refer 
also to the wiring diagrams for 
each teletypewriter set as 
identified in table 1-4 of 
Chapter 1. The wiring diagrams 
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Figure 

1)-1 

5-2 

5-3 

5-f.J 

5-5 

5-6 

5-7 

s- 1,0 

~able ~-3. Index of High-Level Schematic and Wiring 
Diagrams for Troubleshooting 

Diagram No. Title 

AC Power and Control Circuits 

DC (Signal) Circuits 

5978 WD Wiring Diagram; Model 28 CPP Covers 
LPC400 (KSR) and LPC402 (PO) 

5976 WD Wiring Diagram; Model 28 CPP KSF 
Keyboard Base LLK2 

Wiring Diagram; Model 28 CPP PO 
Base LLB 

321U WD Wiring Diagram; Model 28 CPP KSF 
and RO Typing Unit LP111 

290(' WD Wiring Diagram: Model 28 CPP Motor 
Units LMU37 and LMU51 

Page 

~-11 

~-13 

5-17 

5-19 

5-21 

5-23 

5-25 

] 
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Table 5-4. Index of Low-Level Schematic and Wiring 
Diagrams for Troubleshooting 

Figure I Diagram No. 

5-7 I 2900 WD 

5-8 I 8728 WD 

5-9 I 8729 WD 

5-10 I 8176 WD 

5- 1 1 I 8 1 7 7 WD 

5-12 I 8764 WD 

5-13 

5-14 

5-15 

5-16 

5-14 

8137 WD 
(Sheet 1 
of 3) 

8137 WD 
(Sheet 2 
of 3) 

8137 WD 
(Sheet 3 
of 3) 

8178 WD 

321290 

321130 
(Sheet 1 
of ?) 

321130 
(Sheet 2 
of 2) 

Title 

Wiring Diagram; Model 28 CPP 
Motor Units LMU37 and LMU51 

Wiring Diagram; Model 28 CPP KSP 
(Less Cover and Printer) 

Schematic Diagram; Model 28 CPP 
KSP 

Schematic Diagram; Model 28 CPP 
RO 

Wiring Diagram; Model 28 CPP RO 
cover LPC 402 

Wiring Diagram; Model 28 CPP KSP 
Cover LPC 403 

Wiring Diagram; Model 28 CPP PO 
ESA 321231 (Sheet 1 of 3) 

Wiring Diagram; Model 28 CPP RO 
ESA 321231 (Sheet 2 of 3) 

Wiring Diagram; Model 28 CPP PO 
ESA 321231 (Sheet 3 of 3) 

Page 

5-25 

5-39 

5-41 

5-43 

5-45 

5-47 

5-49 

5-51 

5-53 

Schematic Diagram; Model 28 CPP RO I 5-55 
ESA 321231 

Assembly Drawing; Model 28 CPP KSP I 5-57 
and PO ESA Power Supply Circuit 
Board Assembly with Heat Sink 

Circuit Board Assembly; ~odel 28 I 5-59 
CPP KSR and RO ESA Power Supply 
( 4 7 - 53 VDC, 0. 5 Amp ~ax) 
(Sheet 1 of 2) 

Circuit Board Assembly; Model 28 
CPP KSP and PO ESA Power Supply 
(47 - 53 VDC, 0. 5 Amp Max) 
(Sheet 2 of 2} 
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Table 5-4. Index of Low-Level Schematic and Wiring 
Diagrams for for Troubleshooting - Continued 

Figure I Diagram No. 

5-17 I 323810 

5- 18 I 81 U 3 WD 

.:;_ 19 I 872U WD 

5-20 

5-21 

5-22 

5-23 

5-24 

(Sheet 1 
of 4) 

8724 WD 
(Sheet 2 
of 4l 

8724 WD 
(Sheet 3 
of 4) 

8724 WD 
(Sheet 4 
of 4) 

8725 WD 

333069 

33311J2 

8726 WD 
(Sheet 1 
of 3) 

8726 WD 
(Sheet 2 
of 3) 

8726 WD 
(Sheet 3 
of 3) 

8727 WD 

Title I Page 

Circuit Board Assembly; Model 28 15-63 
CPP KSP and RO ESA SMD with Signal 
Combiner 

Schematic Diagram; Model 28 CPP 15-65 
KSR and PO ESA SMD with Signal 
combiner, 323810 

Wiring Diagram; Model 28 CPP KSF 15-67 
ESA 32 3120 (CMD) 
(Sheet 1 of 4) 

Wiring Diagram; Model 28 CPP KSR 
ESA 323120 (CMD) (Sheet 2 of 4) 

Wiring Diagram; Model 28 CPP KSF 
ESA 323120 (CMD) (Sheet 3 of 4) 

Wiring Diagram; Model 28 CPP KSP 
ESA 323120 (CMD) (Sheet 4 of 4) 

c;-69 

5-71 

5-73 

Schematic Diagram; Model 28 CPP KSRIS-75 
ESA 32 3120 (CMD) 

Assembly Drawing; Model 28 CPP KSR 15-77 
ESA CMD Circuit Board Assembly with 
Heat Sink 

Schematic Diagram; Model 28 CPP KSRI5-79 
ESA CMD Circuit Board Assembly 

Wiring Diagram; Model 28 CPP KSP 
FSA 323121 (SMD and LLK} 
(Sheet 1 of 3) 

Wiring Diagram; Model 28 CPP KSR 
ESA 323121 (SMD and LLK) 
(Sheet 2 of 3) 

Wiring Diagram; Model 28 CPP KSF 
ESA 323121 (SMD and I.LK) 
(Sheet 3 of 3) 

c;-81 

5-83 

5-85 

Schematic Diagram; Model 28 CPP KSRIS-87 
ESA 323121 (SMD and LLK) 

5-15 
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Table 5-4. 
Diaqrams 

Figure Diagram No. 

5-25 323130 

!)- 26 8179 WD 

5-27 8242 WD 

5-28 8299 WD 

5-29 8763 WD 

S-16 

Index of Low-Level Schematic and ~'iring 
for for Troutleshooting - Continued 

Title Page 

Schematic Diagram; Model 28 CPP KSFI~-89 
ESA LLK Circuit Board Assembly 

Wiring Diagram; Model 28 CFP PO 
Base LLB 5 

Wiring Diagram; Model 2A CPP PO 
Typing Unit LP 139 

Wiring Diagram; Model 28 CPP PO 
Typing Unit Selector Assembly 
319204 

Wiring Diagram; Model 28 CPP KSP 
Typing Unit LP 156 

5-91 

C:.-93 

5-95 

5-97 

,,1 
fJ 

) 
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NO. N 0 T E S 

1. WIRING LEGEND: 
DISTANT TERMINATING AREA 
DISTANT TERMINATING DESIGNATION 

AB-4-BR 
WIRE COLOR CODE 

2. COLOR CODE: 
BK-BLACK R-RED 
BL-BLUE Y-YELLOW 
BR-BROWN G-GREEN 

0-0RANGE W-WHITE 
S-SLATE P-PURPLE 

3. ASSOCIATED WIRING DIAGRAM 
5976W9 ACTUAL WIRING DIAGRAM 
LLK1 & LLK2 (FIGURE 5-4) 

4. INDICATES SPLICE 
SOLDER AND TAPE 

5. CONNECTOR VIEWED FROM SOLDER END. 

6. USE 155755 INSULATING SLEEVE ON 
THE CONNECTOR TERMINALS AFTER 
SOLDERING. 

7. THE 184856 NEON INDICATOR IS USED 
AS A MARGIN INDICATOR ON THE LPC 
400 ONLY, ON THE LPC401 THIS LIGHT 
IS USED AS A POWER 11 0N" INDICATOR. 
BOTH COVER UNITS USE THE 198562 
CABLE ASSEMBLY. 

8. SPLICE LEADS AB-3, AC-1 & AC-4 
TAPE & TUCK & TIE AT THE uzu CONN. 

9. EARLY VERSION COVERS UTILIZE ONE 
OF THE TRANSFORMER MOUNTING 
SCREWS FOR TERMINATING THE 
GROUND STRAP. 

AB 
TRANSFORMER 

158286 
___ B-.K..___ Z-6-BK 

BK 
---Z-3-BK 

5.5V AC SECONDARY 

(3) 

G 
AC-1-BK~NOTE 8 

'--- AC-4-BK~ 

AC 

(1) (2) 
NOTE 8 AB-3-BK---' 

Z-2-BK---' 
COPYLIGHT SOCKETS 
PART OF 198562 
CABLE ASSEMBLY 

(3) 

z 
PLUG, CONNECTOR 

115535 

NOTE 6 
AB-1-BK 

~-AD-2-R 

NAVELEX 0967-LP-613-5010 

AD-1-W-BK -+--n 

AB-2-BK--...... 
~~--- G ---....1(t} GROUND SCREW WELD 

STUD LOCATED ON 
COVER, NOTE 9 n.J""'---- AB-4-G 

..__--t........,. AC-2-BK 
'"----AC-3-BK 

.. 

AB-3-BK 
'"'--Z-2-BK 

AD 
MARGIN INDICATOR 

(NEON LIGHT-164856) 
NOTE 7 

(Ref Dwg No. 5978WD) 

Figure 5-3. Wiring D.:i.agram; Model 28 CPP Covers 

LPC400 (KSR) and LPC401 (RO) 

5-17/5-18 blank 



~ NOH 5 
1. \JI RING LlGENC 
~- OISTA•T TERMIN~T lNG ARE~ 

,-DISTANT TERMINAT IN:i O(SIGNATION 
G- 9-loi·P 

'L:::_ IJIR[ COLOR CODE 

2. COLOR CODE 

lol lOMITE Bl - BLUE 
BK BLACK y - HLLCiol 

R - REO BR ... BROWN 
G GREEN p - PURPLE 
0 - ORANGE ; - SLATE 

W-Bl - WHITE-BLACK 
W-R - WHITE-REO 
w-G - ~HI TE-GREEN 
W-0 - WHITE-OPAN'JE 
W-BL - WHITE-BLUE 
loi-Y - IMITE··YELLOW 
W-8R - WHITE-BRDIM 
w-P - WHITE-PURPLE 
loi-S - ~MITE-SLATE 
R-BL - RED-BLUE 
W·P·Bl - loiHITE-PURPL£-BUCI 
w-ll-0 - WHITE·8LACl-0RANGE 

} . CONNECTOIIS VIEW£0 FROM SOLDER END. 

c. 84551 TERMINAL STRAP 

s. • INDICATES 18 GA WIRE. 

~- liMEN TIM DELAY "OTOR STOP OPT ION 
IS USED, CONNECT TO I TERNIMAL 
BLOCl AS INDICATED ON SCHEIIATIC 
loiiRIII(j DIAGRAM s•nwo. 

7. THIS UNIT IS WIRED FOR 11SV IC 
OPERATION Of THE OISTRIIUTOR ClUTCH 
IUGNET. 
FOil SYNCHRONOUS PIJLSE OPERATION. 
REIIOYE STRAPS P-C TO S-2 IND P-~ TO 
K-). UTERNIL POWER (100 llllll· 
A"'I'ERES) TO rE FURNISHED IT 
CUSTOMER. 

e. GROUND SCREw LOCATED ON TERIIINAL 
BLOCl IIOUHT lNG BRACHT FOR CUSTOIIUS 
TERM I Nil GROUND COHHEn 1011. .. 103160 GROUND STRAP CONNECTED 
BETWEEr. INNER AND OUTER PAN 
hEAR MOTOR; THIS APPLIES TO SETS 
WHOSE BASE SERIAL NO. IS ABOVE 447 

10 151827 T(RiillhAL STRAP. 

11 hUIIERILS IN PARENTHESIS IRE NOT 
lliRlEO ON THE COMPONENTS IUT IU 
SHOWN fOil PROPER 1£RIIIIUL 
QIIIENTITIOII. 

12 SPARE TER"'IHAL BlOCI l'tiOYIDED FOR 
CliSTOI'IER CONVENIENCE. 

FOR FULL DUPLfX OP£RATION RlMOVE G2 

13. LEAD FROM P3 AND PLACE ON KSl 
TERMINAL. C ONNE.C T INCOMING SIGNAL 
LII<E TO PI AND P3. C0'*4ECT OUTGOI'lG 
SIGNAL LINE TO P 2 AND KSI. 

INPUT POWER LEADS SHOULD GE 
14. SECURED IN CLAMP IIIOUNTED 

ALD;~GSIOE TERMINAl BLOCKS 

THIS ISSUE OF TI'E WIRINCI 

15 OIAGRAIIII APPLIES TO SETS 
WHOSE BASE SERIAL NUMBER 
IS ABOVE 600 

USE RADIO INTERHPENCE SUI'PRESS(J'< 
16 ~r~~~~~~~'i>~~~G~:s~<d~ 
OMIT~ ANC CONNECT INPUTS 
OII'<ECTlY TO TTRMINALS AS. gj0-. 
1:)1)68 IVVIO INTlRmflK:£ SL'PPRESSOH IS 

17. OPTIQOW_ £QUI>to4ENT. IT IS TO BE 
M<JUI'<TED OUTSIDE CT UNIY AT A U)C.II(TIOH 
COf<VO.IENT TO THE CUSTOMER 

II S£T CJI:OUHO AND RAOIO IHTER"[I't[flte[ 

~"~:sc:-AM(GA~~ONU~R£:( ;rcNECT[I 
NOr[ e 

19 171lS3~ SPII.~K SuPP~E SSO<I AS SEN 
(1536SI flfETWORK) 

178535 
NOTE 

A 
DISTRIBUTOR 

CLUTCH MAGNET 

G-8-W-P 

19 COVER CONNECTOR 
!RECEPTACLE) 

H-1·ff-n5 k-4-W-Bl 
S-GNO. SCREW-G 4 3 S-1-Bl 

01 1 0 

H 
TERMINAL BLOC!( 

(ON DISTRIBUTOR) 

G 
DISTRIBUTOR CONTACTS 

p 
TERMINAL BLOCI< 

G-~-& P-C-w-G 
r-o->J-P·e• 1 J r-u-o 

0-l-~-BR~~ )t4~)~~ :::3~:L(STRAPI• 
SI~NAl - - A 2-W-P (NOTE4) 
IN~UT G~P 

(NOTE 131 K n:::<smP)• 
TERMINAL BL0CI( 

U-2-IJ-8~-0 R-9 -W- BK 0 

U-l-Q-8L ~ ~ P·E BKISTRAPI" 

~' } 4~Z-5·W·B~ 
':::t-r---t=-=:::::~=J. 2-w 9k TIMEOELAY H-2-0° 

CRO. 
STRIP 

(hOT( 9) 

MOTOR STOP ~-

(NOTE b) K s --------n 
TERMINAL BLOCK 
(SPARE NOTE 12) ----

~1~1~l~•IS/I SIDE 

s 
TERMINAL BLOCK 

NOTE 10 

10 - ' ' 
MOTOR

1 
: 1 

VIEW 

R 
PRINTER 

CONNECTOR 
(REC£PT ACLE) 

P-3-w-G 02 

NAVELEX 0967-LP-613-5010 

IS[£ NOTE 161A.C. IN!Iij _f1~ ~~J 
~~~------ -:3Y P·I·W·BR 05 £( NOT£ 181 ..G!~i,.,=+==========<ia IGS 

f-12- ~ 

Z-4-G 

GAO. 
SCREW 

(NOTE 8) 

S-1-BK --1f-"-''-"7 Qe 
K-3-W·BK 9 DIO 011 

F ~---FA- I 
[)2 0 [)13 

lll4 Dl!l 06 

017 'ii [)9 

BASE CONNECTOR 
!RECEPTACLE) I 

I 
I 

KEYBOARD CONNECTOR 
(PLUG) 

I 

J 

G-2-W· R 

G-3-W·O 
G·4·W·Y 

G-!'i-W-0 I Y- O-W-G 
G-6-W-BL Y·C·W BL-
P-2-W·P·BK Y·L·W·P· BK 

G-7-W-BK I 
H-2- P 

STRAP 
S·GND If 
SCREW·G 

I 
I 
I 

MARGIN INDICATOR SWITCH I 
I ~ 

P-4-ll~K-4-Iol·ll 

1!1!5!24 CAIIU ASSEM&-T I 
I 
I 
I 
I 

0 

STRAP 

w 
FUSE 

4 AMP. SL-BL 

• N-1-W 

T 

I 
I 
I 
I 
L 

REPEAT SWITCH 

<A-H-W·P~FA·I~ BL 

111·1-W-Bl ~ FA-17-Bl 

u 

v 
FUSE 
I AMP 

CABLE ASSEIIIL f 195552 

CABLE ASSEMBLY 

BASE WIRING (CABLE •SSEMBlf 1.5550) 

l[f80ARO WIRING (CABLE ASSEMBLY 1.5311) 

M 
RESET 

SOLE NOlO 

N 
POWER SWITCH 

RADIO INTERffAENC£ S~SOR-I'OW£lt 
I OPTIONAL) 

SEE NOTES 16 a 17 

,_,,,. ~ 
L_ ______________ ~ -FA-9-P 

Q ., .. 
~'A·zo·w• 

y 
KEYBOARD CONTACTS 

rA-7-W·BI FA-14-0 

Figure 5-4. Wiring Diagram; Model 28 CPP KSR Keyboard 
Base LLK 2 

5-19/5-20 blank 



I. WIRING LEGEND 

DISTANT TERMINATING AREA 

~DISTANT TERMINATING DESIGNATION 

F _,...-WIRE COLOR CODE 
G-9-W-P 

2. COLOR CODE: 

W-WHITE 
R-RED 
BL-BLUE 
BR -BROWN 

Y--YELLOW 
G--GREEN 

S--SLATE 

BK--BLACK 

0--0RANGE 
P--PURPLE 

W-BK--WHITE-BLACK 

W-G --WHITE-GREEN 

W-P-- WHITE-PURPLE 

W-Y --WHITE-YELLOW 

W-R ---WHITE-RED 

W-0 ---WHITE-ORANGE 

W-S---WHITE-SLATE 

R-BL-- RED- BLUE 

W-P-BK-- WHITE- PURPLE-BLACK 

W-Y- BK--WHITE -YELLOW-BLACK 

W-BL-- WHITE-BLUE 

W-BR--WHITE-BROWN 

3. CONNECTORS VIEWED FROM SOLDER END 

4. 151827 TERMINAL STRAP 

5. SPARE TERMINAL BLOCK PROVIDED FOR 

CUSTOMER CONVENIENCE 

6. ALL WIRES TO BE 24 GAGE EXCEPT AS NOTED 

NO. 18 GAGE WIRE TO BE USED 

7. 103160 GROUND STRAP CONNECTED BETWEEN INNER 

AND OUTER PAN NEAR MOTOR 

8. NUMERALS IN PARENTHESIS ARE NOT MARKED ON 

THE COMPONENTS BUT ARE SHOWN FOR PROPER 

ORIENTATION 

9. GROUND SCREW LOCATED ON TERMINAL BLOCK 

MOUNTING BRACKET FOR CUSTOMERS TERMINAL 

GROUND CONNECTION 

P-2-W-G 

P-1-W-BR 

S-1-BK--+-=-~ 
70s 

s-3-W-BK 9 0 On 

S-GRO-G* 
SCREW 

10 
0120 0 
0140 0 

z 
CONNECTOR 

RECEPTACLE 

X 
POWER SWITCH 

195552 CABLE ASSEMBLY 

S-2-BL* 

S-1-0* 

..._ ___ R-4-Y* 

,-----------...., 

NAVELEX 0967-LP-613-5010 

F-0-W-G--------~ 

F-3-W-BR-----, 

p 

.--------Y-1-W-R 

3 4 
I 

NEUTRAL SIGNAL "---+~------Y-2-W-P - ~OTE 7-

~ _______ _j 

U-2-W-BK-0-------, 

U-1- R -BL-----, 

R (K) 

21 

TIME DELAY---- .J I 

..-----X-1-Y * 

MOTOR STOP- ____ j I 

..--------AC INPUT-------- .J 
LS RS (KS) 

(NOTE 5) 

GROUND STRAP 

SIDE VIEW OF TERMINAL 
BLOCK IN MOUNTING POSITION 

PG----- ________________ !=-~~~ GR~~~~ES~~EW 
Z-5-BL* S F-9-W-BK 

TO MOTOR-======~~_] 
I 

'-------AC INPUT----- .J 
GS 

w 
y 

BREAK KEY 
SWITCH 

I U I 
I TIME DELAY MOTOR : 

1 STOP SWITCH I __..-OPTIONAL FEATURE 

I ( ll fill"' 
..-N0.4 N0.3-

NO.I N0.2 

'---- P-2-W-P 

P-3-W-R 

I l ~ R-1-R-BL 
I~ 0 ~(2)R-2-W-BK-O 
I o (3) h 
I I 
I I 
ll 195554 CABLE ASSEMBLY ___________ J 

(4AMP) 
SL-BL 

Figure 5-5. Wiring Diagram; Model 28 CPP RO Base LLB 

CS-21/5-22 blank 



~ NOTES 

I WIRING CHIIIKl ~SIGNArrD B'Y "R" DOES NOT 
R[Pk[SENT CABLES, BuT ASSISTS IN TRACING 
CONNECT iONS 

2 COLOR CODE: 

81<.- BLACK BL-BLUE 
W -WHITE R -REO 
Y -YELLOW BR-BROWN 
P -PURPLE 0 -<.flANGE 
S -SLATE G -{;REEN 

3 COLOR LEGEND: 

_r CHANNEL lel:NT!FICATION 
~ CHANNEL WIRE NUMBER R- -t. --WIRE COLOR CODE 

4 

S CON>IEC.TOR VIE.'"E.O. FRQW 'illl..ll£.RE.Q TE.RMlN-
AL ENOS. 

6 

7 TH£SE LEADS FURNISHED WITH IU;CTlON BOX. 

e. 

~~~·~·-~ 
P«HoW..i..Y o..osm Cl:MJCI'S 

9 A CCt.IPLETE LP UNIT USES ONLY ONE ST~ BOX. 
lt&AI\E APPRO~IMATE !_ __ I CONNECTIONS TO 
COMPLETE CIRCUIT. 

l•o 

6-: 
TRANSFER CONTACTS 

R£AR CONTACTS 
NORMALLY OPEN 
REAR CONTACTS 
NORMALLY CU>SEO 

ll THE FOUOWING STUNT BOXES ARE WITHOUT 
S'NITCH ASSEMBLIES: AX, AOL. 

I THESE TWO TERMINALS ARE USED WHEN LP IS 
[QUIPPED WITH XD CONT. Pt;GE FEED OUT OR 
XD CONT HORIZ. TAB IF BOTH fEATURES ARE 
USED, THEY ARE WIRED IN SERIES TO THESE 
TERMINALS. 

I USE 39522RM STRAP FOR LP 95,96,97,102,122 

14 THE 159611 SIGNAL BELL AND THE .95353 CABLE 
ASSEMBLY ARE CONTAINED ON THE LPIII ONLY. 

15 A THE LPIII IS FACTORY WIRED FOR GOMAOPER. 

B THE LP Ill MAY BE CONVERTt'D FOR 20-30MA. 
OPERATION BY THE CUSTOMER. 

16 FOR AFY STUNT BOX, CONTACT IS OVER SLOT 30. 

17 195269 STRAP CONNECTED FROM TERMINAL 6 
Til CONNECTOR BRACKET MOUNTING SCR~ 
FOR 119613 AND 179644 R F SUPPRESSION 
MOOoFICATlON KITS. 

:-----
I 
I 
I 
I 
I 
I 
I 

172521 

0 c c 

I SEE NOTE B 

I 
I 

172502 

2 0 0 0 

------, 

STUNT BOX 
ARRANGEMENT 

AHF, AJC 

L_ _______ _ 

- - - -·- - -- --I 

SEE NOTE 7 

SEE NOTE 10 

,-------
1 

I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

172500 

0 0 D ll 

STUNT BOX 
ARRANGEMENT 

ACW,ACZ 

172501 

0 0 0 0 

AHY 
,SEE NOTE. 7 

"' "' ~ 
N 
T 
a: 

I 
I 
I 

L ________ ------- _ ___t 

R -3-BR 
R-o -s 

R-1-Y !SI'IlREI 

60 MILLIAMPERE 
OPERATION 

I NOTE 15A) 

1%880 AND~-1-. Y I SPARE! 
156881 STRAP R-~~'&I ~PARE) 
ASSlMBUES R- 3- BR 

't'' d2 bd3) (4 

I ?">4" 254 ... ,_ 

20-30 MiLLIAMPERE 
OPERATION 

(NOTE 156) 

I 
I 

I 

I 
I 

I 
I 

I 
I 

_j 

I 
I 
I 

J 
~~ z 

~I 

/--- - ........... 

1 ,~96" " 
( SIGNAL \¢--- .1 

\ U Jo.· I 
\ BELL T I 

"- _,/ I 
'r- -r' a: 

L-.J ~ 

i 
I 

" CD 
I 

<1> 
I .. 

~ --i-

STUNT BOX 
ARRANGEMENT 

AHT,AHV 

NAVELEX 0967-LP-613-5010 

19535~----\ -1 - - - t-) 
R---------r----~~-----------4 

fTSEE NOTE 14 ----1-. 
~------------l 

I STUNT BOX I 
I 172501 ARRANGEMENT I 

SEE NOTE 7 
0 0 0 0 AJB I 

I 
I 
I 

I 39 SEE NOT£ • I 
L -- ----------- --- _j 

t~:~~~ .; '.'-''--_101·'++----

LP OR LS CONNECTOR 
[OR R-13-WIOR LP:IO) (MALE CONTACT) 

~--- -------------, 
t72500 STUNT BOX 1 

I o c J o ARRANGEMENT I 
I ACV 1 

I I 
I SEE NOTE 1 : 

SEE NOTE 12 
(ALL EXCEPT AHY) 

157106 SEE NOTE 8 I 

:::.;i=~ I 
R-7-B• I 
R- 2 -R I -- _____________ I 

<t>l ,-- ---- - ------ - -- --. 

R- 1 - Y ..,1 I ARRANGEMENT ARRANGEMENT : 
R-

4
-

0 ~ I AS,AGD,AGJ, AP.AY,ACX,ACY. 

==~=~R ~:i I STUNT BOX 
172549 

t1250
2 

STUNT BOX I 

I AJA 0 0 I AFY,AGB,AHH, I 
!25-41 254 I 0~1 AHZ,AJG,AJO, w MJ I ~ AJF,AJK I 

SELECTOR MAGNETS I~ SEE NOTE 8 SEE NOTE 
7 

: 

LP OR LS I R-7- BK l!l5()66 I 

Figure 5-6. 

l R -2- R I - - - - -- - -- - - -- -- SEL_NOTE IL --- _j 

I ~------,7250o--sTuNTsox --, 
I D D ~ u ARRANGEMENT I 

I I AR,AW,AEH,AE_S.1 I 
I 0 n 1 AET,AFD,AFE,AtN,I 

~ ~ \:~~~:.jJ~ :: •m" : 
L __ ~R-2-R 

--------- --- _j 

STUNT e:Jl< Wlf<INC, 

Wirin9 Diagram; Model 28 CPP KSR and RO 
Typing Unit LP111 

5-23/~-24 blank 



NO. NOHS 

1. SYNCHRONOUS MOTOR OPERATES ON REGULATED 
FREQUENCY (! 0.751) MAXIMUM AC ONLY. 

2. CONNECT EITHER WIRE TO DESIGNATED 
TERMINALS OF UNIT TERMINAL BLOCK,PER 
WIRING DI~GRAM OF ASSOCIATED UNIT 

3. MOTOR LEADS OF SAME COLOR ARE INTER­
CHANGEABLE. 

5. EXTERNAL NOISE SUPPRESSION NETWORK 
CONSISTING OF 100 OHM, 1/2 WATT 
RESISTOR IN SERIES WITH 0.25 MFD I K V 
CAPACITOR CONNECTED ACROSS YELLOW AND 
BROWN WIRES. (FOR LMUij5,ij6) 

6. MOTOR GROUND LEAD (GREEN) TERMINAL MUST 
BE FASTENED TO MOUNTING CRADLE OF MOTOR 
UNDER A SEPARATE GROUND SCREW ONLY. A 
SCREW USED FOR ANOTHER PURPOSE CANNOT 
BE USED FOR GROUNDING (UNDERWRITERS 
LABORATORIES REQUIREMENT). 

7. WIRE COLOR CODE: 
BK BLACK 
BL BLUE 
BR BROWN 
P - PURPLE 
W WHITE 

B LMU 

3 ,15,21,30, 33, 
36,37,39,42, 
46,49,51,52 

R - RED 
0 - ORANGE 
y - YELLOW 
s SLATE 
~ - GREEN 

STARTING CAPACITOR 
VALUE 

43-49 MFD 

SYNCHRONOUS MOTOR UNITS 

STARTING 
CAPACITOR 

(NOTE 8) 

LMU 3,H,12,15,21,30,37,42,46,49 
FOR USE WITH 115V.A.C. 60~POWER SUPPLY 

~:w5~~l 50 ~~0~~~ SUP~~ 52 
LMU 55 
FOR 230 VA C. 50~ POWER SUPPLY 

STARTING 1111101116 _.,.....-CENTRIFUGAL 
~ SWITCH CONTACT L.= (LMUij9 ONLY) 

BK WIRE COLOR CODE 
MAl II WIND IllS/ LMUij6 ONLY 

5) 

THERMAL CUTOUT 

CONNECTION MADE 
FOR LMU46 ONLY 

SCREW IN SHELL 
STARTING WINDING 

MAIN WINDING 

STARliN 
RELAY 

14620HMS 

LMU 50, 
FOR USE WITH 115V AC 50~ POWER SUPPLY ONLY 

MOTOR 
MTG. 

SCREW 

STARTING C.II.PACITOR 

64-77 MFO. 

w 

NUT END OF MOTOR HOUSING 
ASSEMBLY BOLT 

BK 

0 

RUNNING CAPACITOR 
7WFO. 

STARTING 
CAPACITOR 

(NOTE 8) 

Fiqure 5-7. 

NUT END OF MOTOR 
HOUSING ASSEMBLY BOLT. 

GROUND STRAP \ 

MOTOR MOUNTING SCRE~ 

STARTING 
CAPACITOR 

(r.OTE9) 

STARTING 
RELAY 

NAVELEX 0967-LP-613-5010 

STARTING WINDING 
WIRIIIG I COLOR 
CODE LMUij5 ONLY 

(NOTE 5) 

FOR 
ONLY 

THERMAL CUT -OUT 
._ _________ _...J (NOT USED ON LMU24,56) 

LMU 19,20,24,26,31,45,56 
tOR USE WITH 1•15V AC 60-POWER SUPPLY ONLY 

LMU 35 
r------ --------------------------~ 

TRIAC 

BL 

0 

L----------------

CERTAIN LMU 35's 
HAVE THIS WIRING 

" " 

s 

y 

Bit 

I 
I 

·I 
I 
I 
I 

NOTE 2 I 

I 
I ______ .J 

Wiring Diagram; Model 28 CPP Motor Units 
LMU37 and LMU51 

5-25/5-26 blank 



Oty 

5 

6 

1 

., 

("' 

1 

2 (KSR) 
1 (RO) 

2 (KSR) 
1 fRO) 

1 (KSR) 

NAVELEX 0967-LP-613-5010 

Table 5-5. Lamp, Photocell, Fuse, 
and Semiconductor Index 

Name, Type, 
Part Number 

Function, 
Location 

KEYBOARD AND DISTRIBUTOR ASSEMBLIES 

Lamps, Incandescent, 
329266. 

Lamps, Incandescent, 
329266. 

Photocell Assembly, 
5 cells, 333094 
(See Note). 

Photocell Assembly, 
6 cells, 333148 
(See Note). 

NOTE 

Photocell light 
source, Keyboard 
Transmitter. 

Photocell light 
source, Distri­
butor. 

Light sensors, 
Keyboard Trans­
mitter. 

Light sensors, 
Distributor 

If photocell problems are encountered, 
replace entire assembly. It is not 
recommended that photocells be re­
placed individua11y. 

Diode Assembly, Voltage dropping 
329272. network for lamp 

assemblies, Keyboard 
Base. 

ELECTRICAL SERVICE ASSEMBLIES 

Fuse, 0.5 Amp ESA power supply 
1318()7 to protect power 

supply voltage 
regulator and 
subsequent ESA 
PCB circuits. 

Fuse, 0.8 Ampv ESA input circuit 
slo-Blo to protect ESA 
162360 circuitry. 

Diode, D-2, LLK circuit board 
177108 assembly - R3 

shunt switch. 

Energizing 
Voltage 

4.5 VAC 

4.5 VAC 

--

--

--

--
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Qty 

13 (KSF} 
10 (POl 

2 (KSR} 
1 (FO) 

1 (KSR) 

8 (KSR} 
U (RO} 

2 (KSR) 

1 (KSR) 

2 (KSR) 
1 fRO) 

2 (KSR) 
1 (RO) 

1 (KSR) 
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Table 5-5. Lamp, Photocell, Fuse, 
and Semiconductor Index - Continued 

Name, Type, 
Part Number 

Varistor, 10n Amp, 
1788flll 

'Zener diode, 
1N750A, 4.7 VDC +5~ 
181667 

Transistor, power, 
181675 

Diode, 1N4383 
182520 

Diode, 1N91U, 
197464 

Diode, 312341 

Transistor, power, 
318835 

Transistor, 2N2270, 
321145 

Diode, Zener, 
39 VDC !:5,;, 
321149 

Function, 
Location 

Power supply circuit 
card +7 VDC reference 
voltage network and 
SMO and CMD circuit 
card temperature 
compensation circuits. 

ESA SMO and CMD 
temperature compen­
sation reference 
voltage 

CMD assembly, +47 to 
+53 VDC input circuit 
voltage regulator stage. 

Power supply circuit 
card rectifier diodes 
in !:58 VDC unregulated 
output supply to 
reference Zener diodes. 

CMD DC amplifier 
transistor Q1 base 
protection circuitry. 

CMD DC amplifier 
transistor Q4 emitter 
voltage diode 

Power supply card 
power transistor, 
series voltage regu­
lating circuit. 

Power supply card 
gain transistor, 
series voltage 
regulating circuit. 

CMD assembly, 
regulator voltage 
reference 

Energizing 
Voltage 

!:4• 7 VDC 

39 VDC 



r 

( 

Qty 

3 

u 

2 (RSR) 
1 (RO) 

2 (KSR) 
1 (RO) 

3 (KSRl 
2 (RO) 

2 (KSR) 
1 (RO) 

4 (KSR) 
2 (RO) 

1 

1 
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Table 5-S. Lamp, Photocell, Fuse, 
and Semiconductor ~ndex - Continued 

Name, Type, 
Part Number 

Diode, 1N457A, 
321154 

Diode, 1N482A, 
321156 

!:ener Diode, 
1N748A, 3.9 voc 
+5~ 321161 

Transistor, 
2N3638A, 
321165 

Transistor, 
2N1893 
321166 

Transistor, 
2N4036, 
321261 

Zener Diode, 
1NU749A, 
321286, 24 VDC 

Transistor, 
2N3053, 
3238U4 

Transistor, 
40319, 323845 

Function, 
Location 

SMD assembly: tran­
sistor Q1, Q5 base 
protection circuit 
diodes, and transient 
suppression network 
diode 

SMD assembly: DC 
amplifier Q4 collector 
clamps, and OC 
amplifier Q8, Q9 
emitter diodes. 

SMD, CMD regulator 
circuit voltage 
reference diodes. 

SMD, CMD DC 
amplifier circuits 

SMD, CMD DC 
amplfier circuits 

SMD shunt regulator 
amplifier, power 
regulator stage; 
CMD DC amplifier 
circuit 

Power supply, 2U VDC 
reference voltage 
Zener diodes to 
maintain series 
voltage regul~tor 
transistor base at 
48 VDC 

SMD shunt regulator, 
power regulator 
stage 

SMD series regulator 
transistor, power 
regulator stage 

Energizing 
Voltage 

3.9 VDC 

24 VDC 
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Table 5-5. Lamp. Photocell, Fuse, 
and Semiconductor Index Continued 

Qty 

3 (KSR) 

5 (KSR) 
2 (RO) 

4 (KSR) 
2 (RO) 

Name, Type, 
Part Number 

Transistor, 
2N3565, 
323934 

Transistor, 
2N4121 11 

324144 

Zener diode, 
7.2 VDC,. 327794 

are those provided at the end of 
this chapter and indexed in 
table 5-4. 

(3) Troubleshooting 
for an ESA is required only to 
repair the power supply or to 
correct wiring defects in ca~e 
of loose, broken, or faulty 
wiring. Wiring can be checked 
by followinq the different 
circuits on the appropriate 
wiring diagram, point-to-point, 
and comparing with the actual 
equipment wiring. 

d. ·Power SUEElv 
Troubleshooting Procedures. If 
trouble should develop, it may 
be found by performing the 
checks outlined in the 
troubleshooting procedures in 
table 5-6 using a multimeter. 
The following instructions are 

5-30 

Function, 
Location 

LLI< amplifier 
circuits 

SMD, CMD DC 
amplifier circuit 
transistors; LLI< 
amplifier circuit 
transistors. 

Power supply 
reference voltage 
diodes for ~7 VDC 
output 

Energizing 
Voltage 

7. 2 VDC 

applicable when troubleshooting 
power supply circuit cards. 

(1) Colored test 
point jacks are provided on top 
of the power supply circuit card 
to accept standard meter probes. 

(2) When a fault in 
the power supply is suspected 
but not obvious, disconnect all 
power from t~e 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 in table 5-6. 

WARNING 

Be extremely careful with 
capacitors, they may be 



charqed. A severe 
electrical shock 
may be received 
from a capacitor or leads 
connected to the power 
supply while it is in 
operation. 

(3) In following the 
procedure outlined in table 5-6, 
perform step 1. If a normal 
response is received, proceed to 
step 2. If an abnormal response 
is received, repair or replace 
card. After this procedure, 
return to Step 1. Next, perform 
Step 2 and so on in the same 
manner. 

(4) If this 
troubleshooting fails to reveal 
the difficulty, check for loose 
or cold solder connection or a 
broken or misplaced wire in the 
ESA. Recheck all wiring as 
indicated in paragraph 
5-2.2c(1) .. 

(5} Continually 
blowing fuses indicate a shorted 
component or components. 
Disconnect power, remove the 
circuit card assembly and make 
continuity checks between 
circuit card connector 
terminals B and N, N and H, and 
B and H. A zero or near zero 
reading on the one ohm scale of 
a multimeter indicates a short; 
disreqard any other reading. 
Also, check continuity between 
the power transistor case and 
its heat sink; the power 
transistor must be electrically 
isolated from the heat sink with 
mica insulators. If the board 
assembly checks satisfactorily, 
examine the power line filter, 
power transformer, and rectifier 
filter capacitor for a shorted 
condition. (These components 
are located within the 
electrical service assembly.) 

NAVELEX 0967-LP-613-5010 

(6) Failure to 
detect the fault using the 
methods described above normally 
indicates a loose or cold solder 
connection, broken or misplaced 
wire in the service assembly. 
Check all wiring according to 
appropriate wiring diagrams. 

e. Selector Magnet 
Driver (SMO) Troubleshooting 
Procedures. Table 5-7 provides 
information for use as a guide 
when troubleshooting the SMD. 
The following recommendations 
also are applicable when 
troubleshooting SMDs. 

NOTE 

The TP323810 selector magnet 
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 (ESA). 

(1) It is 
recommended that any damaged 
TP323810 selector magnet driver 
(SMD) unit be replaced in the 
field and maintained in a repair 
center. The repair center 
should have equipment capable of 
simulating normal operating 
condition. 

(2) It is also 
recommended that the SMD be 
radio frequency interference 
(rfi) suppression tested after 
servicing and prior to final 
installation. Failures from 
this standpoint are not 
necessarily recognized by 
monitoring a typical 
communications operation. 

f. Low-Level Keyer (LLK) 
Troubleshooting Procedures. 
Table 5-8 provides information 
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Step 

1 

2 
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Table 5-6. Power Supply Troubleshooting 
Procedures (0.5 Ampere card) 

Action 

Probe 
Posi­
tion 

Check Voltage COM-7 
from -7 test 
jack. 

Check voltage COM +7 
from +7 test 
jack. 

Normal 
Response 

Meter reading 
should be: 
Min-6. 6 volts 
Max-7. 8 volts 

If normal, 
proceed to 
Step 2. 

Meter reading 
should be: 
Min +6.6 volts 
Max +7. 8 volts 

If normal, 
proceed to 
Step 3 

Abnormal Response 
and Procedure 

FESPONSE: Meter read­
ing of zero volt. 

DIFFICULTY: CRS short­
ed or RS open. 

PROCEDURE: Remove CF5 
short-power supply card 
and repair or replace. 

:Recheck Step 1. 

RESPONSE: Meter read­
ing of +57 volts to 
+90 volts. 

DIFFICULTY: CPS open 

• PF OCED URE: Remove 
j power supply card and 

repair or replace. 

Recheck Step 1. 

FESPONSE: ~eter read­
ing of zero volt. 

DIFFICULTY: CF6 short­
ed or F4 open. 

PROCEDURE: Remove 
power supply card and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of +57 volts to 
+90 volts. 

DIFFICULTY: CR6 open. 

PROCEDURE: Remove 
power supply card and 
repair or replace. 



Step 

3 

u 
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Table 5-6. Power Supply Troubleshooting 
Procedures (0.5 Ampere Card) - Continued 

Action 

Probe 
Posi­
tion 

Check voltage COM 
from UNFEG. UNPEG. 
test jaclr. 

Check voltage COM +50 
from +50 test 
Jack. 

Normal 
Response 

Meter reading 
should be: 
Min +57 volts 
Max +90 volts 

If normal, 
proceed to 
Step 4. 

Meter reading 
should be: 
Min +47 volts 
Max +53 volts 

If normal, 
end test. 

Abnormal Response 
and Procedure 

Recheck Step 1. 

RESPONSE: Meter read­
ing of zero volt. 

DIFFICULTY: Loose 
or blown fuse. 

PROCEDURE: Remove 
power supply card and 
replace fuse. 

Proceed to Step 5. 

RESPONSE: Meter read­
ing indicates voltage 
which is too low. 

DIFFICULTY: CR1 
and/or CR4 open or 
shorted. ca defective. 
T1 and power line 
filter defective. 

PROCEDURE: Remove 
power supply card or 
defective parts and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of zero volt. 

DIFFICULTY: Q1 
and/or Q2 open. 

PROCFDURE: Remove 
power supply card and 
repair or replace. 

Recheck step 1 • 
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step 

5 
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Table 5-6. Power Supply ~roubleshooting 
Procedures (0.5 Ampere Card) - Continued 

A.ction 

Probe 
Posi­
tion 

Check voltage COM 
from UNREG. UNREG. 
test jack. 

Normal 
Pesponse 

Meter reading 
should be: 
Min +57 volts 
Max +90 volts 

Arnormal Pesponse 
and Procedure 

RESPONSE: Meter read­
ing of more than zero 
volt but less than 
+47 volts. 

DIFFICULTY: Too 
many shorting straps 
across CRS, CR9, 
CR10, and CR11 .. 

PROCEDURE: Remove 
power supply card 
and remove straps, as 
necessary to increase 
voltage. Replace card. 

Recheck Step 1 • 

RESPONSE: Meter read­
ing of +57 volts to 
+90 volts. 

DIFFICULTY: Q1 
and/or Q2 shorted. 

PROCEDURE: Remove 
power supply card and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of zero volt. 

DIFFICULTY: Repeated 
fuse blowing. 



Step 
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Table 5-6. Power Supply Troucleshooting 
Procedures (0.5 Ampere Card) -Continued 

Action 

Probe 
Posi­
tion 

Normal 
Response 

Return to 
Step 4. 

Abnormal Response 
and Procedure 

PROCEDl.:lRE: Disconnect 
power and remove 
power supply card. 
Make continuity checks 
between card terminals 
B and N, N and H, B 
and H. A zero or near 
zero reading on the 
1-ohm scale of a 
multimeter indicates 
a short. Check con­
tinuity between Q1 
case and its heat sink 
(Q1 must be electri-
cally isolated from 
heat sink with mica 
insulators). If the 
power supply card 
checks satisfactorily, 
check power line filter 
T1 and C8 for shorted 
condition. Repair or 
replace card. 

Recheck Step 1. 

FESPONSE: Meter read­
ing indicates voltage 
which is too low. 

DIFFICULTY: CR1 
and/or CR4 open or 
shorted. C8 defective. 
T1 and power line 
filter defective. 

PROCEDURE: Remove 
power supply card or 
defective parts and 
repair or replace. 

Recheck Step 1. 
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Table 5-7. Selector Magnet Drive Troubleshooting Guide 

(a) 

(b) 

(c) 

(d) 

Symptom 

Switching levels out 
of tolerance 

Circuit always marking 

Circuit always spacing 

Output current too high 

Output current too low 

Probable Cause 

(1) Improper adjustment 
of R3 and/or F15 

(2} Q1 and/or Q5 low 
gain. 

(3) CR5 defective or out 
of tolerance 

(1) Q8 open 

(2) Q1, Q5, Q6, Q7 or 
Q9 collector-emitter 
shorted 

( 1) Q 1 , Q5 , Q6 , Q 7, or 
Q9 collector-emitter 
open. 

(2) Q8 collector-emitter 
shorted 

(3} CR 13 open 

R23 out of tolerance 

R23 out of tolerance 

(f) Transient suppressor network (1) CR14 open 
ineffective 

(g) Loss of receiving margin 

5-36 

(2} R24 open 

(3) C6 open 

(1) Q8, Q9 improper gain 

(2) C4, C5, or CE out of 
tolerance or defective 

(3} CR14 shorted 
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Table 5-8. Low-Level Reyer Troubleshooting Guide 

(a) 

(b) 

(c) 

(d) 

Symptom 

Circuit always marking 

Circuit always spacing 

Mark - space bits 
detectable but will not 
go positive on mark 

Mark - space bits 
detectable but will not 
go negative on space 

for use as a quide when 
troubleshooting the LLK. The 
following recommendations also 
are applicable when 
troubleshooting LLKs. 

NOTE 

The TP323130 low-level 
keyer is a circuit card 
assembly that needs only to 
be plugged into a properly 
keyed 15-pin receptacle 
which is wired into an 
appropriate ESA. 

(1) It is 
recommended that any damaged 
keyer card be replaced in the 
field and maintained in a repair 
center. The repair center 
should have equipment capable of 
simulating normal operating 
conditions. 

(2) It is also 
recommended that the keyer and 
associated filter cards (if any) 
be radio frequency interference 
(rfi) suppression tested after 
servicing and prior to final 
installation. Failures from 

Probable cause 

Photocell in keyboard or 
distributor shorted 

Photocell in keyboard or 
distributor open circuited 

Q3 open and/or Q2 shorted 

Q4 open and/or Q1 shorted 

this standpoint are not 
necessarily recognized by 
monitoring a typical 
communications operation. 

g. Clutch Magnet Driver 
(CMD) Troubleshooting 
Procedures. Table 5-9 provides 
information for use as a guide 
when troubleshooting the CMD. 
The following recommendations 
also are applicable when 
troubleshooting CMDs. 

NOTE 

The clutch magnet driver 
(CMD) is a circuit card 
assembly that needs only to 
be plugged into a properly 
keyed 15-pin receptacle 
which is wired into an 
appropriate electrical ser­
vice assembly (ESA). 

(1) It is 
recommended that any damaged 
clutch magnet driver (CMD) unit 
be replaced in the field and 
maintained in a repair center. 
The repair center should have 
equipment capable of 
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~able 5-9. Clutch Magnet Driver Troubleshooting Guide 

(a) 

(b) 

(C) 

(d) 

(e) 

(f) 

symptom 

Switching levels out of 
tolerance 

Circuit always marking 

Circuit always spacing 

Output current too high 

Output current too low 

Transient suppresor 
network ineffective 

simulating normal operating 
conditions. 

(2) It is also 
recommended that the CMD be 
radio frequency interferencE 
(rfi) suppression tested after 

S-38 

Probable Cause 

(1) Improper adjustment 
of R7 

(2) Q1 low gain 

(3) CR7 defective or out of 
tolerance 

( 1) Q3 open 

(2) Q1, Q2, or QU collector­
emitter shorted 

(1) Q1, Q2, or QU open 

(2) Q3 collector-emitter 
shorted 

(3) CR8 open 

(1) CR2 open 

(2) R17 cut of tolerance 

(1) R2 improperly adjusted 
or defective 

(2) R17 out of tolerance 

(1) CR9 open 

(2} R16 open 

(3) C4 open 

repair and prior to final 
installation. Failures from 
this standpoint are not nec­
essarily recognized by 
monitoring a typical commu­
nications operation. 
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CN 1:. 
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-··- ·-. 2Nl538A 

.:~~·.:· I I '" 0,1'5 MFD 

-' (200V) 

Schematic Diagram; Model 
SMD with Signal Combiner, 

T" \7 500 

CR 13 

iN~2A 

'" ~0319 

I "'IIS2A 

"' 3 ,9K 
(I'll') 

2NIWJ6 

C5 
~7 MFD 

'" .. ,,. , . 
, .. 

CRill 

'" 21 .o 

"' '" 

C6 

+ T ,.,. \7 (50VI 

I N7ij,BA, 

3,9V 

ouTPuT 

••• 

c. 0 

+ 481,1 

"" I. 5K 

0.022 MfO 

RZ6 
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323810 

iJOOVJjf nrrrnr.,rr I ,j 

and RO 
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MAGNETS 
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( NO. NOTES 

' ALL VOLTAGES DC U"'LESS 
OTHERWISE SPECIFIED. 

z TERMINAL DESIGNATION- EN-
CLOSED IN PAREPIITHESIS 
ARE FOR REFERENCE AND 
ARE NOT MARKED ON 
COMPONENT. 

3. F"USE NUMSER-162~60 
81to AMP SLOW BLOWING 

• TERMINALS 7AN0 9 ARE 
CONNECTED TO THE OUTER 
SHIELD THRU THE MOUNTING 
SCREWS 

5. ~ INDICATES TO TAPE 
END TERM tNATING 
POINT. 

• ---+=+-- INDICATES 

' ' SINGLE 
~ 

SHIELDING - --,..-

1 --f,:;_,T- INDICATES 
DOUBLE 

·:~~ SHIELDING .. ALL STRAPPING WIRE 24 
AW G. BARE, 39603 AM USE 
SLEEVING WHERE REQUIRED. 

CD INDICATES 18 AWG 
STRANDED WIRE 

®INDICATE'S 24 AWG 
$TRANCED WIRE 

(}> INDICATES 24 AWG 2 
( 

LEAD SINGLE SHIELDED 
CABLE_ 

All SURFACE WIRE 24 AWG 
GREEN, 31784 RM, UNLESS 
OTHERWISE SPECtFtEO. 

s REFER TO 8725WD FOR 
SCHEMATIC WI RING DIAGRAM 

10. COLOR CODE 

BK· BLACK G·GREEN 
BR· BROWN 0-0AANGE 
BL.·BL.UE P ·PURPLE 

• ·RED Y ·YELLOW 

• -SLATE W·WHITf 

Ill. OUTER SHIELD CONNECTED 
TO BOX AT CONNECTOR 

( 

C9,CIO, Cll, Cl2 
327444 

CAPACITOR 

{I) -1 

FI02 

116783 
FUSE HOLDER 

~{Zl 

TC,TD 
158250 

TERMINAL BOARD 

I 

@ 
2 

@ 
3 

@ 
4 

@ 
5 

@ 
6 

@ 

NOTE 3 

( 2 I 

(I) TSIOI 
321207 

TERMINAL STRIPS 

(6) ® (5) (12) ® (II) 
=~ r=r r: ,J-., ----, .-l,- \ 

CA,PC 
326270 

c NNECTOR 

A= 
8= 
C= 
o= 
E= 
F= 
H= 
J= 
K= 
L= 

= 
= 
= 

R= 
S= 

SI02 

118659 
SWITCH 

(I ) D D 141 

(2) [),-,'1>115) 
' ... ··._.,.1 

(3) 0 o I 161 

RIOI 
172726 

RESISTOR 

NAVELEX 0967-LP-613-5010 

TI02 
526351 

TRANSFORMER ASSfM. 

•• PFtiMARY 

I' 
0 

f i PRINARY 

I I 3 , J G 
SHIELD 

TERMINAL SIDE 

CI02 
321129 

CAPAC I TOR 

Ll, L2 

321133 
CHOKE, FILTER 

SAFETY VENT MUST NOT 

121 

Ill 

BE BLOCKED BY TERMINAL 
INSUL.ATOR 

REO DOT 

I I 1 I 
1 Cl2 1 I Cll 

I 
1 CIO 

1 I C9 (I) ~ l=:9J (2) 

I , I I 1 
· ·~ ll I@· ~-;;:..~~-~~ .£*-~ 

(10~ <91 (8 7) 
'-NOTE4 .)1 

Figure 5-19. Wiring Diagram; Model 28 CPP KSR ESA 
323120 (CMD) (Sheet 1 of 4) 
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r· ~- """""" 

f NO" NOTES 
L SEE S'*EET I ""DA ~OT£5. 

( 

( 

ADO POLARIZING KEY 
TO CONNECTOR IN POSITIONS 
INDICATED" ( 2-PLS) 

CA 
326270 

CONNECTOR 

:d~ 
c 
o= 

E= 

F= 
.... r:::: J 

H= 

J= 

ll:qll 
~dl~ 
R 

s 
I 

( 0.10) 

l 

I I 

I 
I 

PC 
326270 

CONNECTOR 

116: 

116~ 
c.::.:) 

116~ 

I 
(POWER) 

SUPPLY 

TO 

NAVELEX 0967-LP-613-5010 

l I o o 1 

0 0 

0 

~3971 

0 

CABLE MOUNTING HOLE 
VIEWED FROM INSIDE OF 
BOX 

Figure 5-19. Wiring Diagram; MOdel 28 CPP KSR ESA 
323120 (CMD) (Sheet 2 of 4) 
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t 

NO 
L SEE 

NOTES 
SHEET I FOR NOTES. 

ADO POLARIZING KEY 
TO CONNECTOR IN POSITIONS 
INDICATED. {2-PLS) 

CA 
326270 

CONNECTOR 

:d 
c 

D= 

E= 

F= 
~[=:~J 

H= J= 

PC 
326270 

CONNECTOR 

6: -----. 

NAVELEX 0967-LP-613-5010 

K .--.!II I 

L 

:d 
R 

s 

( CMD) 

6~ 
c.:::.:l 

6: 
L-------t-1--. 

( cowER ) 
SUPPLY 

TO 
[ [ 

[ 0 0 l 

0 0 

0 

3!971 

0 

CABLE MOUNTING HOLE 
VIEWED FROM INSIDE OF 
BOX 

I 
II 

Figure 5-19. Wiring Diagram; MOdel 28 CPP KSP ESA 
323120 (CMD) (Sheet 2 of 4) 
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( I NO. '""' TERM FUSE 
OTHER END COMP. BOARD HOlDER 

I SEE SHEET I FOR 
'-~·· GE,..ERAL NOTES TEFitotiKATIOM DES I G. TC F102 

SHT CONP. / 
DES!G. TERN. 

COI-IP. 
158250 116783 NO. 

( 
io-' {Z) (£_ 
UVE - 1 <D 91< stDE- 1 -=---=.:....tt) 

' CUSTOMER U~VACt 10% 
INPUT 48T062HZ 

GAO+ I <D w 
SlOE 2 

v 3 4154 
CABL ASSE:M t\ 

PROTECT I'VE <D G GRO-& 

p 

3 \ ,-. 
' I 

4 I ' 
\ ; 

\ 
, - ~-

4 
y 

1'-

( 

ASSOC. 
ASSEJ.t. . 

( 

NAVELEX 0967-LP-613-5010 

TERM. ·-
SWITCH STRIP CHOKE CHOKE CAP. CAP. CAP. CAP 

OTHER END 

5102 TSIOI Cl cz Cl2 Cll CIO C9 TERNINUION 

118659 321207 321133 321133 327444 327444 327444 327444 CONP 
DESIG_/T£RM. SHT 

.!!<{1) (I) 

{Z) Q2_ ....!L(5) L -{1) 

s 0 {3) 

{4) 

(12) {I) 

{I) 

/?.I CHASSIS 
"'-"' SCREW (]) 

{6) .c. -{2) {I) 

•• -
' 

T 102- I ' ' ~ R ' I - TIOZ-2 ' ---- ---- ---- ---- ---- ---- ---- ---- t----'.,...'- TI02-3 ' Q) {II)\ II) 

{2) 

c:·) {Z) 

10) IZl I 

NOTE 4 (7) {2) 

I B) {2) 

I 

I 

Figure 5-19. Wiring Diagram; Model 28 CPP KSR ESA 
323120 (CMD) (Sheet II of II) 
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10. I NOTES 

I, I All RESISTORS L/2 WATT, RES I ~TANCE 
VlLUES IN OHMS, CAPo\CITANCE Vo\LUES IN 

Ml CROHRADS UNlESS OTHERWISE 

SPECIFIED. 

2, 

3. 

.. 

.. 
.. 
7. 

.. 

.. 
'0 

>-
-7 
-~­
=~~ 

INDICATES FEMALE 
TE~IMAL 

INDICATES to4ALE 
TERMIUL 

INDICATES SINGLE 

SHIELDING 

INDICATES DOUBLE 
SIU [lOING 

REFER TO 8724WD FOR ACTUAL WI AI NG 

DIAGRAM. 

Sl-Bl INDICATES SLO'Ii-BLOWING. 

'\l INDICATES CIRCUIT COMMON 

S- NUMBER 61,598 

TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESIS ARE FOR REFERENCE AND 
ARE NOT MARI(£0 ON COMPONENT. 

PEFER T!) REllTEO SET SCHEMATIC 6729WO 

F"Ofl EXTERNAL CIRCUITS 

80HMS IMAX.l PRIMARY RESISTANCE 

10 OHMS (MAX.) SECONDARY RESISTANCE 

TO CENTER TAP. 

I 

' ' ' ' ' ' ' ' 

NOTE 10 

TS17 TC- 4 

1 tnl TS101(11\ 
TC-5 TC-3 

TSIOl(S) 

l1 
11 .. 
IOHIII 

~ TS!Ol Cll {2) 

C9 CIZ IOHM ~c~o 1 10
> 2 II•~;H 

2 TS!OI 2 (I) 
TSI01(5) {9) 

(2) ¢-----lllj 

5102 

F102 
8/10 gp 

Sl· BL 

TC·l 
ll VE 
SIDE 

TSIOl 
{8 i 

TC·6 
PROTECTIVE 

GRD 

(4) 

TC- 2 

GRD 
Sl D£ 

T 

" 
~ :; 

I I I 
(2 P2 I I 

' ' Ji'iT;"50! I 

' I 

' ' ' J/ 

-
.------r ,, 

T •.• ~ 
' ' ' I :" +: 
' ' 

• .1. H,K:/ 

: : 

T0-6 
+7V DC 

57V TO + 90V D.: 

+47VTD+53V OC \REG) 2&1 1'';,, 2 IIJ 2) 

PC-;;.:/;,---'!_ CA~ ~--- -R ~ m 

A A ~ /u~ ,_ 
~ 

-
~ 

~ 
(2 32 I 290 

REGUUTO~ 

CARD 
(POWER SLIPPL Y) <'·' 321130 

c 

v 
u ~ 

~ 

333069 
CLUTCH 
MAGNET 

OR! VEil 
333142. 

• 

NAVELEX 0967-LP-613-5010 

l 

" " . ' 
-7V DC I : 

TD-5 
'' " " " 

TD-' 

Figure 5-20. 

--~·-•1 

r ..... -
I 

Schematic Diagram; Model 28 CPP KSR ESA 
323120 (CMD) 

()STRIBUTOR 
CONTROL 1o1 lGM ET 
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7096 SPACER, FIBRE (3) 

( 

321153 SPACER, ALUM. (I) 

t 

SOLDER AFTER R2 ADJUSTMENT 
(SEE 333142) 

321170 LEAD 
(RED) 

321169 LEAD 
(ORANGE) 151693 -0 

SCREW(4) T36/ 

321168 LEAD ~ 
(BLUE) \\~. 

333142 CIRCUIT CARD (I) 

321149 
ZENER DIODE (I) I\ V, .. 

177113 MICA WASHER (2) 

181675 
TRANSISTOR (I) II I( ., 

144835 SHOULDER BUSING (2) 
3650 FLAT WASHER(2) 
152888 SCREW (2) 

NAVELEX 0967-LP-613-5010 

321148 HEAT SINK (I) 

104807 FLAT WASHER (2) 
110743 LOCK WASHER (2) 
151685 SCREW (2) 

104807 FLAT WASHER (2) 
110743 LOCK WASHER (2) 
151880 NUT (2) 

Figure 5-21. Assembly Drawing; Model 28 CPP KSR ESA 
CMD Circuit Board Assembly with Heat Sink 
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~wns 

1. HilS VIEW to'J\Y BE U';FO J1S 
l-T0-1 Mf\SlU1 >OR ARTWORK. 

2. Al:_ CHARACit~S TO BL 
0.12'1 TIL hiGH A,~Co PRIWEP 
WITH >IHilt ENAMEL. 

3. All i>RitlT[U LHARAClTRS fO 
Bl LOCAT~D ~0.031 IN. FROM 
~OSIHON SHOWN j,~ VIE\./. 

!REF. jTELETYPE IT01AL 
IDESIG PART NO. QTY 

NAME AND DESCRIPTION LOCATING FUNCTION 

329275 

'11~ 

129854 

2985{ 

U2 I 321292 
RI3 

1.)/'+ 

3292 
3212 

321158 
C2_ I 321157 

171829 
321264 

178860 
C6 171587 
C? 171583 
u T321159 

CR1 I 32116 
CR3 I 197464 
CR4 Ll_7_8844 

I CRS I 178844 
CR6 178844 
CR7 18166 
:RB 31234 

I CR9 
Q\1 321166 

324144 
321165 

LR 
1 3z4i47 

144495 
321299 

- T41 13747 
s 

1 

RES 
RES 
RES 

TOR 

OR, 4. 7K. 
OR,6800H~ 

OR, 20K, 

!1.l1 

l/2W 
I RESISTOff;-l.JK, z--w:-sz 

43K, 1/2~, 5% 
,5% 

l MFC 
500 PFD 

l BIA 

:R? 
!2L 

RI:S 

VIDE 

' 

"MITER 

LIMITER 
s 
< RES 
:~ 
< RES 

_IMITER 

I RF BYPASS 
RF BYPASS CAPACITOR 

I c .~ __ MFO ~ __ FEEDBACK CAl 
SOV, 1.7 MFD TRANSIENT SUPPLY 

1 t,l00V,0.022MFD RF BYPASS CAPACITOR 
CAPACITOR, 200V ,0, 25 MFD 04- FEEDBACK CAPAC ITC 
CAPACITOR, 0.003 MFD RF BYPASS CAPACITOR 

I CHOKE, 39.0 OHM ] RF CHOKE 

[ DIODE ,1N748A ,3. 9V ±5"0 
2 I DlOOE, (NOTE 7) 

[ VARISTOR,100-A 
I VARISTOR,lOO-~ 
I VARISTOR,100-A 

7V ±5% 
DIODE, NOTE 

1 SAME AS CR3 
1 TRANSISTOR, 2Nl893 

TRANSISTOR, 2N4121 
TRANSISTOR. 

• 2N4036 
1 I PAO, TRANSISTOR 
3 PAD TRANSISTOR 
1 CIRCUIT BOARD, ETCHED 

4 I LUG 
I STRAP 5/8 lN. LONG 

I REG. VOLTAGE REF 
I Q1 BASE PRC 

TEMF! COMF! 
TEMP COMP 
TEMF! COMF! 
TEMP. COMP. REF 
Q4 EMITTER DIODE 

I DC AMP 
DC AMP 
DC AMP 

I oc AMP 

SUPPLY 

, .. 

2" 

3" 

, .. 

I" 2" 3" 

DJMfN.'>IO,~A~ ACCL:RACV CHECK 

f" J33l42 -~ 
"' Rl? cee 

04 RIS 
C7 (<9 

C4 

Q2 

QJ 
Cl 

RIO 

Sl 

" CRJ 

Ql 

w 

"' CR4 

"' 
C& 

Rl5 
Rl3 
C5 
Ll 

w ~ 
~ 

RB 

CR5 ___, 
CR6 "-' 

R9 R.3 
" 

~i) de:; ,, 
C? - ::t:'n,.,..Q<""oO.O;l> V>;<;>o:>z::.::r-"'-

COMPONrN I S I LlE 

C,D 

R,S 

N,P 

~ 

(._iJG 0 (')C) 
Cl!. 11:15 AI! C5 L1 

137.71 
r-TEA .. IHAL.$ 

(4PL.S) 

t8 ~'~~ ~~~~8 ~~~6)8f8 
' y 0 

,o~~~~~ ~ ~~ 0~H~~m~ 
u 

'-·21299 
CIRCUIT BOARD 

Tl 

~-~,-;-,--;-~- T3 " --

f\2 :' 
CRI j NOH' 

'"''% T2 '\. 

R 3 "' 

NOT£ 4 

R7 

ri 
R6 
>OK 

R4 
lOOK 

I R5 CR3 

K>OK 

~~ Rll 

_l_c2 

1'""~ 
CR4,5,6 ~ 

RB 
•. 71( 

~ R9 

'" 

• • c 
0 
E 
F 

H 

J 
K 
L 
M 

N 
p 

R 
s 

NAVELEX 0967-LP-613-5010 

c 

~
(COLLECTOR) 

0 
8 BOTTOM VIEW 

{BASE E OF TRANSISTOR 

•• 
(EMITTER) 

~OTU 

ALL RE!!ISTORS 1/2 WATT, ALL MSIST,t,NCf 
YALUI!:S IN OHMS A..O Alt. CAMCITAMCE 
VALUES IN MFO UNLESS OTHERWISE SPECIF't£0. 

0!1 (18187!1) AND CFt2 (11114. ARE .. OUNTEO 
TO 3211 •• HEAT SINK. SEE CMD A.SSEMI!H.Y 
Slloet 
RZ II ADJUSTED FOR 12TOZS MAIN (;1'12: WITH 
INPUT MARKING (• t;J · o\NO OUTPUT COfrffECT£0 
TO .. 'S!OOHM RESISTOR (5W) 

117 IS ADJUSTI:D FOI'I SYM£TIIIIC•t. SWITCtHHG 
ABOUT ZU~O 

PINS A,l 
PINS R,S 
PINS C,D 
PINS N,P 
PINS ~.L,M 

441 MA TO COILS 
-7v DC 
-47 TO 53V OC POWER 

liS 1888 SIGNAL INPUT 
COMMON 

(ALL INPUTS AND OUTPUTS REFERR[O 
TO CO .. MON} 

S NUMBER 6115985 

PARTS CHANOEO FOfl STANOAROIZAliON WERE 
FORMERLY A$ f'OL LOWS' CR3, CR9-3ZII~ 
(IN.51A), C ... -177611 (IMRJ. 

Figure 5-22. Schematic Diagram; Model 28 CPP KSR ESA 
CMD Circuit Board Assembly 
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(' NO. NOTES 

I. ALL VOLTAGES OC U~ESS 
OTHERWISE SPECifiE"D, 

' TERMI"'AL. Of:SIGNATIOM EN-
CLOSED IN PARENTHESIS 
ARE FOR REFERENCE AND 
ARE NOT MARkED ON 
COMPONENT. 

'- ALL SURFACE WIRE Z4 AWG 
GREEN, 3\784RM, UNLESS 
OTHERWISE SPECIFIED. 

4 ALL STRAPPING WIRE 24 
AWG BARE, 39603RM.USE 
SL£[VIN0 WHERE REQUIR[O. .. + INDICATES TO TAPE 

END TERMINATING 
POINT. 

•• --A--
INDICATES 

SINGLE 
~ SliiELOING 

1 
,::- ... 
'· n INDICATES 

DOUBLE 
, , 'r 
' . SHIELDING 

a. THE PA CONNECTOR TAKES 
A 321290 CARD, THE SA 
TAKES A 323810 CARD. •. CD INDICATES 18 AWG 

STRANDED WIRE. 

10 @ INDICATES 2:4 AWG 
STRANDED WIRE.. 

II. (i') INDICATES 24 AWG ' LEAD SINGLE SHIELOEC 
( 

CABLE. 

12 FUSE NUMBER: 162360 
6/tOAMP SLOW BLOWING 

13 SCHEMATIC OIAGRAM-8178WD 

14. REFERENCE SPEC FOR TELETYPf 
CORPORATION EMPLOYEES 
Qt;ILY 613!52 s 

... COLOR COOE: 
BK-BLACi< BL-BLUE 
W -WHITE R -RED 
Y -YELLOW BR-BROWN 
P - PURPLE 0 - ORANGE 
S- SLATE G -GREEN 

16. 321226 ASSE"IIIBLY USES 
TERMINAL BOARDS TA, 
TB, TC,TD AS SHOWN_ 
321231 ASSEMBLY USES 
1~8250 TERMINAL 
BOARD AS TA,TB ONLY. 

17 PLACE A POLAR I ZING 
KEY IN SA CONNECTOR 

BETWEEN E AND F,IN PA 
CONNECTtlR BETWEEN 
M AND N. 

l 

NAVELEX 0967-LP-613-5010 

TA TB,TC,TO PA,SA 
Tl 

111284 158250 /326270 

TERMINAL BOARD'v:.::TERMINAL BOARD / CONNECTIOR 

I I NOTE 8 ~A= e-:-0 NOTE 16 @ B= 

326351 
TRANSFORMER 

ASSEM8L Y 

2 c= 
~ @ ~~ 
~ 0 
~ 0 
~ 0 
~ 0 

FlO I 

116783 
FUSE HOLDER 

Ll, L2 

321133 
CHOKE, FILTER 

I 2 l 

I I ) 

SIOI 
118659 

SWITCH 

NOTE 12 

111~0 (4) 

IZI, 0~0 151 

1>1 0 0 (6) 

ca 
321129 

CAPAC I TOR 

I 21 

( I ) 

F" 

RED DOT 

G 17) 
SHiELD-.-.-. 

R : ; (6) 

SEGONDARYI I 
I I 
I I 

CENTER TAP I 1(5) 
' I 
' I 

SECONDARY'- .... 

NOTE 17 

C9,CIO,CII,CI2 
327444 

CAPAC I TOR 

TERMINAL SIDE 

BK 
:PRIMARY 

I R 

I 2 l1 I PRIMARY 
I I 

---4~-Q_-
131 SHIELD 

RIOI 
172726 

RESISTOR 

~ I ==t=~=::QJ 12 I 

TSIOI 
321207 

TERMINAL STRIPS 

(1)-i ---- . t-(2) 16)~ 15} 112)~ (II} 

~_T, r l~ 1;2?,;=?, 

P103 
324141 

CONNECTOR 

'0' 
B 

(D) 

ESA 
3212)1 
ONlY I I I I I I I 

I I I 

: CIO I I C9 l I Cl2 I I Cll 
I 1 1 I I 

I I I I I I 
I I I ' I I I 
I I I I I 

·~:~.w "-~:J L_\fj_J 
SEE SMEET r=1 ,-, r=-1 r=1 

] 1 I I 1 

(IO} 191 181 171 
CLI03 

321276.321238 
CLAMP 
(I) 

~ Ill 
OUTER SHIELD 

CLAMPED HERE 

OUTER SHIELD 
CLAMP 

Figure 5-23. Wiring Diagram; Model 28 CPP KSR ESA 
323121 (SMD and LLK) (Sheet 1 of 3) 
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OTHER HID COWl'. CONN. CONN. 80 
IHfUt TO SHEET I ~011 NOTES 

~.·:~··· I TO l2 HI!NIIIATIOII PI OJ P 10 I TO 

" "rA" BOARD IS MOUNTED 

"' 
COMP. COMP. 

WIT i-t N0.6 CLOSEST TO FUSE. OESIG./TEitM. • •• ]14141 3331:3~ 1582SO 
"ru"BOAROiiA.SNO.I CLOS-
EST TO CABLE P 101 

" CONNECTORS SHOUlD BE 
-I 

- w 
~OUNTED WITH"PA" AT 324130 { LLK OUTPUT 
CAPACITOR MOUNTING SIDE. CABLE : : 8~ 

'MMON !-6 )( "SA"SHOULD BE MOUNTED ASSEMBLY 
~ 

CLOSEST TO RIO I 
AND KA SHOULD BE MOI.JNTE' CUSTOMER 

I INTERFACE 
IN THE CENTER. POLARIZING 

I \ KEYS SHOUlD BE INSERT£ 
BETWEEN E AND P OF SA, 
BETWEEN J AND K OF KA 
AND BETEEN M AND N OF PA 

1>. WHEN IT IS DESIRED TO USE 

ljNMON 
EXTERNAL EIATTER't, REMOVE 

324137 { r--•)( ~-~ TAf'E AND TIE THESE LEADS 
CONNECT't BATTERY {6.6 TO CABLE t I t I 

ASSEMBLY SMD f-s 1 BK, , 
7BV) TO TERMINAL T&Z AND IN""T-

-BATTERY (6.6 TO 7.8Y) TO 

""" { ~~~~ - - w -
TERNmJAL TB3. CONNECT 
COMMON OF SUPPLY TO T~~ 

DISTRIBUTO 
'~,-

IF116V IS SUPPLIED OUTPUT 
CONNECTOR CABLE A ,, •I 

OF KEYER WILL DROP TO {PJOI) ASSEMBLY 0 
,, ,, "' -*-4.5V. 2' 

16. FOR LOCAL COPY OF ' ' KEYER STRAP TB 4 TO TBI 

1- ·-------- - ---·----

{ 3212~6 

" 
........__ ., 

-~ LP --- ---
CONNECTOR CABLE 

c ,, .. 
'' II 

(PI03) A.SSEMEIL Y ' 
,, w '' It ,.._ - --- - ...... 

i D I -( 

~-

324135 2 
8Kr ~ 

' CABLE W' 
3 ' ASSEM '- ' 

326390 4 " 
R @) 

STRAP -..J 

BK,•-
324138 2 

' CABLE NOTEI5 w: ' 
ASSEM ' ' 

" 

ASSOC. 
ASSEJ<. 

( 

NAVELEX 0967-LP-613-5010 

- -
fUSf 

CONN COitM (!lltN SWITCH IFNI '" HOLD Ell OTH£1 [10 

" .. " SIOI Tl co f 10 I TEINIUTIOit 

326270 326270 326270 IA6'59 3261~1 321 129 I 16783 c~:ol DE I . TEIN. '"' 
") 

) (LS) BR <D 
(I 

<D 
(2) 

R - I 2 l ~ TS 101- ~ l 

~ ' ' ' 
I ' ( 1) 8~ :) Tl - ( 1) ' -

H ' 
J ( C IRCUI~-1--' r--._ 
' ~ 

COMMON -J 
I ' BK CD: I 

I I) 

l < I ' -- 52&:569 
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5-83/5-84 blanl< 



f I.a. '"" TERM 
OTHER EIID COIJ4P. 

" I. REFER TO ~HEEl I FOR MOTES 
TU'MIIATIOM cow . 

DES I G. H 

'"' 
COMP. COMP. 
OESIG./TERM. "· 156'250 

'i) R 
2 S 10 I - ( 2) 

' s 101 (51 

' T I - ( 1) G) - •• .- ' . ' I ' 

T I - ( 2) ' ' R 
' ' 4 ' -- " -' Tl - { 3) -- - ' IG 
L--5 

2 FIOI-{1) 
•• 0 

1-

' s 101 (41 0 
2-

o0 
GROUND 

;" 
OUTER BOX / ( 

CONNECT TO/ 
PROTECTIVE 

GROUND 

:~:: 

( 

TERN 
CHOH CHOKE STRIP CAP CAP CAP "' RES 

ll l2 TS I 0 I Cl2 Cll CIO ''" RIO I 

321133 321 133 32 1207 32744 ~7444 32.7444 327444 172726 

(i) IS) ill Iii 

I I) •• /(9) "' 
1101 ). 

'" 
12l 

NOTE 8 

(7: l: <21 

I' I -121 

I I I J!J' 

\ {12) 0s 
-\11 

( 2 I •• 
p (j) \6)- - '" (i) y 

j (II I til 

(21 .... • 

"' 
-LIVE IOE 

115VAC:t IOGfo 
48T062HZ~ 

JtROUNO 
SIDE 

) -' 

CUSTOMER TO 
CONNECT AC _ / 
POWER HERE 

' 

Figure 5-23. Wiring Diagram; 
323121 (SMD and LLK) 

NAVELEX 0967-LP-613-5010 

CAP 

'" 
321158 

., ® 

BL® 

lll 

'" 

------

Model 28 CPP KSR 
(Sheet 3 of 3) 

OTH[It [ftQ 

l[RNIIUTIOI 

COMP o(·(-1 i-._/ TUN. '" 
"A c 2 

SA R 

KA- P ' 
KA-8 ' 

1 

ESA 

5-8'V5-86 blank 



I. -----1-ICATlS OUTU SHIELD .. 
------1-ICAUS 1-11 SHIELD 

I. CAPIICIT.:f 'ALliES II IIC .. fliiADS. 
~~~ DTII£11111 II'ICIFIED. 

I. >--IIDICATEI fllllll .. 
~IIDICATEI IAU Tl.IIALI 01 
C-CTII'!S 

•. 1-.- ... -
I. Ill 'DI.UDES IC, lafSS OTIIIIIWISE 

II'ICiflm. 

7. TE.III&. DESI-TIOIS EICLOSED II 
P ... TIIliiS AilE FOI IEFEIIICE .. 
1M .T IAM£0 01 COIIPIIIfMT. 

10. 1'011 I.OCAL Ctll'f ,_ IC['ftll, ITIIAP 
ft4 TO Rl. 

H. -IT ISOE:SIIIfliTOI'ROYIOE:AN 
[XT[- •7'1 --7V IO[IIIOV[ TIC •7'1-- TV LlAM ,_ 

.. 

Til- TIJ. ~c-. 
01 lXTl-. -T TO Tl. 

-F.-
-_.,:_. 

* --·--

NAVELEX 0967-LP-613-5010 

-n .. fttiO'IIo 48TOI2HZ-
IGSI IPGI lLSI 

r--- ---1---------"l 
.HECTOI IA-TS 

(II LP) 

I 
I 

u 

(4) 

lSI 

(I) 

Ll 

Ill 

T$101-
1111 

l __ _ 

TA 3 

' 

I 
J 

l 

I 
I 
I 

I I 

~~ 

t t 
N,P C.D 

KEYER 
CIRCUIT 

CARD 
323130 

POIE-R ~ 
SUPPLY 

CIRCUIT 
CARD 

321290 
t 321130) 

CONNECTOR 
BOOT 

I I 
1 I ~ I : _________ '!..'~ o.::_: _1 ~::._ ~~ _____ _j 

Figure 5-24. Schematic Diagram; Model 28 CPP KSR 
ESA 323121 (SMD and LLK) 

5-87/5-88 blank 



( 

( 

( 
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t. DUF TO VARIAiiONS OF TR/I~SISlOR CtiARM,rERISTICS,"ll" WAS 

ADDEO TO P~OVIDE AN ACCEPTABLE RESPONSE 1 I ME. ''LI" SHOULD 
BE ADDED IF 1{2 IS REPLACED. 

INSULATING SLEEVE --.... 

+H ~+H ~~~~~~ ~~ ' :§~ Rll lu5~~~u~~ ::;~ ~ 
rn +++++++ u.rk + H 

'If -N,..,'¢"101.0,.._CDO'l2=~ !::_ J 

~~~~r~lir r ~ ~ ~ · ~ ~ L 
WJ N U U 

<T<iJC1lal~i50 WN .to: Q M 

~ u u ~ ~ + u+: ~(+w:• :~ ~ 

333074 

(COLLECTOR 

B BOTTON VIEW 

NOTE: 

~
c 

{BASE E OF TRANSISTOR 
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REF. TELETYPE TOTAL 
DESIGN. PART NO. QT< NAME AND DESCRIPTION LOCATING FUNCTION 
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( NO NOTES 

I. \!IRING LEGEND 
' 

{;DISTANT TERMINATING AREA 

I 

(DISTANT TERMINATING DESIGNATION 

G-9· \! 
'----\!IRE COLOR CODE I 

2. COLOR CODE. 

" Bl AC~ G GREEN 

Bl BLUE R RED 

BR BROWN 0 ORANGE 

v YELLOW S - SLATE 
p PURPLE W • WHITE 

3. CONNECTORS VIEWED FROM SOLDER END. 

4. SPARE TERMIN.\L BLOC~ PROVIDED FOR 

CUSTOMER CONVENIENCE 

5 ALL WI RES TO BE 24 GA EXCEPT AS 

NOTED 

*18 ra WIRE 

6 327326..iROUNO STRAP CONNECTED BEHIEDI 

INNER AND OUTER PAN NEAR MOTOR 

' NUMERALS IN PARENTHESIS ARE NOT MARKE 

ON THE COMPONENTS BUT ARE SNO\olt. FOR 

PROPER ORIENTATION. 

8. o\SSOCI ATEO WIRING 01 Ar.Rt.MS· 

8137WD 321231 ESA 

8176WO RFH8000B SCNEMATI C RFHSOOIB 
8177\iO LPC1102 COVER 

8178\iO 321231 ESA SCHEMATIC 

82112-.iD LP 139 

9. GROI1ND SCRE'II LOCATED ON TE!to!INAL 
( 

BLOCK ~OUNTI NG BRAC~ET FOR CUSTOMER'S 

TE~I NAL GROUND CONNECT! ON 

10. ASSOCI ATEO CABLES: 

32111197 CABLE ASSEMBLY 

321<523 CABLE ASSEMBLY 

II ------ INDICATES CUSTOMER 
FURNISHED WIRING 

" REFERENCE SPEC FOR TELETYPE 
CORPORATION EMPlOYEES ONLY 

613~1 s 
L_ ----------
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( 
NO. NOTES 

I. ;;=_AREA DESIGNATION 

{. TERMINATING DESIGNATION 
G· -BK 

'-----cOLOR CODE 

2. COLOR CODE: 

BK- BLACK BL- BLUE 
W- WHITE R -RED 
V- YELLOW BR-BROWN 
P- PURPLE 0 -ORANGE 
S- SLATE G- GREEN 

3. CONNECTOR VIEWED FROM SOLDERED 
TERMINAL ENOS. 

4. *DENOTES 18 GA.- ALL OTHER WIRES 
24GA .. 

5. 

~ 00'""'' '~' ~"' 
NORMALLY CLOSED CONTACT 

6. ASSOCIATED WIRING DIAGRAMS 

8137 WD- 321231 ESA WIRING 
8176WD-VSL 536 AND 537 SCHEMATIC ( 
8177WD-LPC 402 WIRING 
8178WD-321231 ESA SCHEMATIC 
8179WO-VSL536 AND 537 WIRING 
8331 WD -326471 ESA SCHEMATIC 

7. ASSOCIATED CABLES• 
155066- CABLE ASSEMBLY 
195353- CABLE ASSEMBLY 

8. LEGEND: 
CL-CLEAR INSULATION. 
DR- DRAIN LEAD. 

9. REFERENCE SPEC. FOR TELETYPE 
CORPORATION EMPLOYEES ONLY 

61351 s 

tO. TAPE ENDS AND TIE BACK 152468 
CABLE IF NOT USED. 

{ 
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Wiring Diagram; Model 28 CPP 
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!io 

Typing Unit LP 139 
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r NO. NOTES 

I CONNECTOR VIEWED FROM 

SOLDER TERMINAL END. 

2 SELECTOR MAGNETS ARE 
WIRED FOR .060 AMPERE 
OPERATION OR USE WITH 
:32:3810 SELECTOR MAGNET 
DRIVER. 

:3 COLOR CODE 
R- RED 
W- WHITE 
SK- BLACK 

4 REFERENCE SPEC. FOR 

TELETYPE CORPORATION 

EMPLOYEES ONLY 61213S 

5. LEGEND: 
DR-DRAIN 
CL-CLEAR INSULATION 

( 6. REFER TO APPROPRIATE 
. SET SCHEMATIC WIRING I DIAGRAM FOR J CONNECTOR 

NUMBER. 

( 

BK ---- (OR BK) 

• 
R 

m "t DR I Q.; 1"'1 t"' 

(OR W) 

LsTRAP 

"'- v~ 

I !\ 1

1 CONNECTOR 
MAGNET 

w 
V (OR W) .-1.. 

• Jc•~ ~ DR~~ 
R ~RR t:IK L....:B:.:.K:....~_c_. 
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3192:30 MAGNET AND BASE ASSEMBLY 

,------
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I 
I 
I 
I 
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I 'uJ 
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-- I -----
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Figure 5-28. Wiring Diagram; Model 28 CPP RO 
Typing Unit selector Assembly 31920q 
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NO. NOTES 

f I. 1, 
AREA DESIGNATION 

TERMINATING DESIGNATO 

G-3-BK • COLOR CORE 

2. COLCf, CODE' 

BK-BLACK BL-BLUE 

W-WHITE R- RED 
Y-YELLOW BR-BROWN 

P- PURPLE 0-0RANGE 

5- SLATE G -GREEN 

3. CONNECTOR VIEWED FROM SOLDERED 

TERMINAL ENDS. 

4. if DENOTES 18 GA., ALL OTHER WI RES 

2q GA. 

5. r-
I NORMALLY OPEN 

CONTACT 

I il._j NORMALLY CLOSED 

'-- CONTACT 

6. 
ASSOCIATED WIRING DIAGRAMS: 

572qwo 323120 ESA ACTUAL 
8725WD 323120 ESA SCHEMA Tl C 
8726WD 323121 ESA ACTUAL ( 
8727WD 323121 ESA SCHEMATIC 
8728WD 323116 MOD. KIT ACTUAL 
8729WD 323116 MOD. KIT SCHEMATIC 

I POU03 AOTIIAI 

7. ASSOCIATED CABLES: 
155066 - CABLE ASSEMBLY 
~~%353 - ~AfPt ~~S,f!IBLY 3 liB - A L S MBLY 

11 LEGEND: 
CL - CLEAR INSULATION 

DR - DRAIN LEAD 

9 S NUMBERS 61,351$ 
61,600S 

10. X INDICATES SPLICE 

II. TERMINAL DESIGNATIONS ENCLOSED 
IN PARENTHESIS ARE FOR 
REFERENCE ONLY AND ARE NOT 
MARKED ON COMPONENTS 

12. USE SUITABLE TUBING OVER 
TERMINALS. 

13. CABLE 152468(PART OF STUNT BOX) 

i MAY BE CLIPPED AND DISCARDED 

t 
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CABLE '-· --- B-2-R 
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D 
(C) 

STUNT BOX 
CONTACT ARRANGEMENT 
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SEE MOTE 5 
28 Figure 5-29. Wiring Diagram; Model 28 

CPP KSR Typing Unit LP 156 
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