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CONTRACTUAL GUARANTEE 

The Contractor guarantees that at the time of delivery thereof the 
articles provided for under this contract will be free from any defects in 
material or workmanship and will conform to the requirements of this con
tract. Except as to vacuum tubes, batteries, rubber and material normally 
cons1~ed in operation, the equipment, including all spare parts, is guaran
teed for a period of one {1) year from the date of its delivery to and accept
cmce by the Government, with the understanding that all i terns found to be 
defective r.s to material, 1vorkmanship or manufacture will be repaired'or 
replaced, f.o.b. any point within the continental limits of the United 
States designated by the GovernmEmt, without delay and at no expense to 
the Government; provided, that such guarantee shall not obligate the 
Contractor to repair or replace any such defective items unless the defect 
appears within the aforementioned period and the Contrs.ctor is notified 
thereof in writing wi thi.n a reasonable time and unless the defect is hot 
the result of ,·1ormal expected shelf life deterioration. This guarantee 
shall then continue as to corrected or replacing articles or, if only 
parts of such articles are corrected or replaced, to such corrected or 
replacing parts, until one year Pfter the date of redelivery. 

To the extent the equipment, including all parts and spere parts as 
defined above, is of the Contractort s design or is of a design selected by 
the Contractor, it is also guaranteed,subject to the foregoing conditions, 
against defects in design, with the understanding that if ten per cent 
( 10%) or more of the total quantity comprising such item furnished under 
the contract (but not less than two thereof) is found to be defective as 
to design, the entire item will be conclusively presumed to be of defective 
desi~1 and shall be subject to one hundred per cent {100%) correction or 
replacement by a su:ttably redesigned item. 

All defective items will be subject to ultimate return to the Con
tractor except that the exigencies of the naval service may necessitate 
expedit5.ous repair of certain :i.tems in order to prevent extended interrup
tion of communications and in such cases the return of the defective items 
for examination by the Contractor prior to repair or replacement shall 
not be mandatory. The report of a responsible authority, including details 
of the conditions surrounding the failure, will be acceptable as a basis 
for effecting expeditious adjustment under the provisions of this contract
ual guarantee. 

If tl1e Government does not require correction or replacement of a 
defective or nonconforming article, the Contractor, if required by the 
contracting of.ficer within a reasone.ble time after the notice of defect 
or nonconformance, shall repay such portion of the contract price as is 
equitable in the circumstances. Equitable in the cirmnnstances is ·to be 
determined by mutual agreement between the Contractor and the contracting 
officer. Failure to agree to such adjustment shall be a dispute concerning 
a question of fact within the meaning of the section of this contract en
titled ••Disputes". 
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INSTALLATION RECORD 

Contract Number NXsr-9,2;963 , Date of Contract: 14 Aoril_l945 

Serial Number of Equipment ---------------------

Date of Acceptance by the Navy-------------------

Date of Delivery to Contract Destination 

Da.te of Completion of Installation 

Date Placed in Service ------------------------------------------------.-

Blank spaces in this table shall be filled in at time of installation. 
Operating personnel shall also mark the "date placed in service" on the date 
of acceptance plate located below the model nameplate on the equipment, using 
sui table methods and care to avoid damaging the equipment. 

REPORT OF FAILURE 

Report of failure of any part of this equipment, during its service 
life, shall be made to the Bureau of Ships in accordance with current 
instructions. The report shall cover all details of the failure and 
give the date of installation of the equipment. For procedure in report
ing failures see Chapter 67 of the "Bureau of Ships 1-'ianual, '' or superseding 
instructions. 

ORDERING PARTS 

.All requests or requisitions for replacement material should include 
the following data: 

1. Navy stock number or, when orderlng from an .Army Supply depot, 
the Army stock number. 

2. Heme of part. 

If the Navy stock number has not been assigned, the requisitions 
should specify the following: 

1. Equipment model designation. 

2. Name of part and complete description. 

3. Nanufacturer' s designation. 

4. Contractor's drawing and part number. 

5. AttlS, JAN, or Navy type designation 
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WARNING 

The attention of officers and operating personnel is directed to 
CHAPTER 67 of BUREAU of SHIPS MM~UAL or superseding instructions on the 
subject of 8 RADI0-3AFETY PRECAUTIONS TO BE OBSERVED." 

~1ile every practicable safety precaution has been incorporated in this 
equipment, the following ~ules must be strictly observed: 

1\EEP M!AY FIDM LIVE CIRCUITS 

Operating personnel must at all times observe all safety regulations. 
Do not change tubes or make adjustments inside equipment with high voltage 
supply on. Under certain conditions dangerous potentials may exist in 
c-i.rcuits with powor controls in the off position due to charges retained 
by capacitors. To &void casualties always remove power and discharge and 
ground circuits prior to touching them. 

DON'T $ERVICE OR ADJUST ALONE 

Under no circumstances should any person reach within or enter the 
enclosure for the purpose of servicing or adjusting the equipment without 
the immediate presence or assiste.nce of another person capable of rendering 
aid. 

DON'T TAMPER WITH INTERLOCKS 

Do not depend upon door switches or interlocks for protection but 
always shut down motor generators or other power equipment. Under no 
cirCtmstances should any access gate, door or safety ir1terlock switch be 
removed, short circuited, or tampered with in any way, by other than 
authorized maintenance personnel, nor should reliance be placed upon 
the interlock swi tch(:os for romov:tng val tagos from the equipment. 

~SCITJ1TIOH 

Jill APPROVED POSTER ILLUSTR!TING THE RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY DISPLJ,YED IN E:ACH R11HO, RliDAR OR SONAR 
ENCIDSURE. POSTERS ~I.f.Y BE OBTAINED UPON' BEQUEST TO THE BUREAU OF MEDICINE 
!J'iD SURGERY. 

RESTRICTED 



1029:4 

RESTRiC'l'ED ~e9t:ten ~, 
Pa.ragrap~s,l-~ 

UI Ollli\1S•IUP ·~' : ' ' ';?<'' ·;,~ . ., 1. EQ ... ··Wll:.~;..;,, • .;a,,t~. 

SECTION I 

GENERAL DESCRIPTION 

' 

""~-\;>~. 

'- ~~-~ 

~· i\ 

The Model TCZ.,...;2 Radio Transmitting Equipment covered by this Instruction 
Book consists of a Transmitter, an Antenna Load Coil Unit, a Remote Control 
Unit, an Antenna !Shunt Capacitor, a Power Supply Unit and· the necessary Inter
connecting Cables~f 

2. DESCRIPTIV'!'r DETA~ 

~. Nomenclat~:~· Navy Model TCZ-2 Radio Transmitting Equipment. 

,l2. Contract Number: NXsr-95063 Dated 14 April, 1945. 

'!!·'· GoJltra.ct.or.t, Coll5.na Raoli.o ~ompany, C'etial' Rapids_, .. ±owa. 

g;~~" :Fr~q~ency ~nge c200: to 1500 kc.· and .2ooo J~o. 18,. lfJO ; k:c·. 
" 

• 

"'·.f.'{.'tFr~quancy Con'tr'€ll: Nastel'"'ascill~'t.0r: oon.tk.ttously: varia}J~.-'7' · ·", . 
[.. Emission: Voice, Cl~, HC'\.<1. 

' ~.. ~ 

' " . 
: •• Mtidtil&tion ·Capab:i-1i ty:,~'Y At, 11::rast, 9D'fo. 1/,"' 

\~ . 

p. ·t 

'.• 

#. 
•, .. ~~ 

,, 
., 
• 

il• ,.i':iomimal C'Srri$r Outpilt·f'al1· <ea:ch, ·t,>qJe af:llkn~:s~ion.: <·.Y~ie;~;> W.li th f~equEt~Y • 
. :. See O.utpu.,t Table,. Paragr:a,ph 1~4e. ~- · .. . .. 

tj ,h.· Characteristics: of po:wer· supply req'Uir~:.f,or :9P.e.r{\tion, 

( 1) 115 volts DC 
I • }, 

(2) Current: 
' .. 

( ~) Starting.:, 
. .. 

( 1:2) Stand-by: 

. (S:) Nonnal Opera~ion;;, ; 

kf!) Maximwn:. 

·:,·' 

~ 

~ ·i; 

; . ~ 

";tP , '~ 

t·;..' 

' .t: 

.·• 
' • ' ~' ' ~ _, ,_l t ' '' ' 

j., .d,'iw~r of packages .;inv~1yed per: complete shipment 9f eq¢p10-en.ts~. 6.,. 
,_ '•' 

; 

') ' - $''! 

. ¢ lnch1sion. of. thj..s sign ip.dieates. inf,"Orm~tioizl not available for Pi~J.imina.ry 
Ip.struetion B90ks. This informatipn rrill. be .. included .in the lftitTf&f lps;t.ru.c.tion 
Book., · 
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f/·.1. Total cubical contents packed tor shipment: 

f1 k. Total weight packed for shipment: 

J,.. Crystal complement: One Type CR-2-B/U ( 200 kc). 

m. Vacuum tube complement: 

3. GENERAL. 

QUANTJ:TY 

2. 
2 
l 
l 
l 
2 
l 
3 

,. 

TYPE NtJHUB 

· 6V6GT. 
au· 
81] 
837 
12SJ7 
12SL7Gt .· 
12SA1/GT 
16.25 

The Model TCZ ... 2 Series Radio Transmitting Equipment has been designed· to~ 
installation aboard ship. Particular care has been taken in the design to 
insure mechanical construction that will withstand the vibration and shock 
incident to normal service. All mate~ials used in the construction of the 
equipment are; insofar· as practic.able, resistent to corrosion r~ulting from 
the chemical action of a moist saline atmosphere. · 

. . 
A standard Navy Type-52286-A Transmitter is mounted on top of the Navy 

Type Col-211624 Dynamotor Assembly Power Unit. The NaVy Type COI;.47505 Anten
na Lead Coil is a separate unit designed to extend the frequency range of the 

, ·transmitter to include ·the frequencies from 200 to 1500 kc. The Navy· Type 
COL-23410 Remote Control Box is furnished to fa.cili tate operation of the Hodel 
TCZ-2 equipment from a convenient operating position. A shunt capacitor, Navy 
Type COL-481628, is furnished to~sist in. loading the transmitter in the 2000 
kc region while using a short antenna. 

Sub-assembly type or construction has been used extensively in the Type 
-52286-A Transmitter. This type of construction facilitates the removal of 
component parts without major disassembly of the unit. The MCW-CFI, the Audio 
Amplifier, and the LF Oscillator Units are connected by multi-terminal plugs 
tofhcilitate removal for servicing. An effort has been made to make all com
ponents that may require replacement easily accessible. 

The Collins Autotune Systezn has been incorporated in the Model TCZ~2 Series 
Equipment to permit rapid frequency change. The Autotune system is en electri
cally controlled means of mechanically repositioning adjustable elements such 
as switches, variable inductors and variable capacitors. The accuracy of re
positioning is of a. very high order and is not seriously affected by war, 
humidity or .. temperature changes. No tools are necessary for the changing of 
the position of any of the controls. Eleven Auto tune posi tiona are available, 
permitt'ing transmission on any one of eleven preset frequencies. Ten of the 
frequencies are in the frequency range 2000 kc to 18,100 kc, and one is in the 
frequency range 200 kc to 1500 kc. 
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'1 j ~umerical j I ! 

I Series of Navy Type Collins · Overall Dimen.sions! Volume \-Ieight 
Reference Desig- Part (Inches) (Cu. Ft.) (lbs.) 

Name of Unit I Quant Symbols nr.ttion Number ·crated [ Oncrat.eei llrat.ea uncrated. Grat.ea uncrat.ed 

1 HxvixD r HxWxD I 
Radio Transmitter 1 1 I 101-199 -52286-A 17H-2 1 !i0-3/4 x 2.5 66 

II 

1 

201-299 I j2 3-9 (16x j 
! 401-499 !13-1/ 4 l 
l ' 2201-2299 ' I l I 

Dynamotor Assembly I 1 !1901-1999 COL-
1 

413D-4 1 29-7/1~ x j 8.5 
Power Unit I I j 211624 1 j23-7 /16 x 

~ I ,2o-1;s 
Remote Control I 1 901-999 COL- I 314N-2 , 14-3/4 x .175 8 
Unit 1 23410 t ! 

1
9-31/32 xI 

l 
1 ! i 16-l/ 2 , 

200 kc Quartz 1 Y-2201 l CR-2- I ll I I I 
t ,__..... I .....-- ---- -

Crystal l 1 B/U ( 200 1· ! ,. 
· r kc )' · l · ·· ! 

1 

Antenna Load Coil I 1 3001-3099 COL- 180H-4 II 119-3/4 x I 3.3 J 48 l I 47505 ' 1'18-5/8 X I 
I ' I 15-1/2 . I 
l Antenn~ Shunt 1 l 1101-1199 i COL- I 195D-l 1 . (3-7/~·x 5 , ! .0451 , 1.56 

l Capacl tor 

1 

~- 't . 4BlQ28. ... I . t lx 4-:J../8 " 
Control Cable. 1 1 1501-1599 1 65X-7 I Jll-11/}2 % _ 

( Power Unit to 1 l 1 j:Long . I 

P~=~!~{:r) I 1 ~~1601-16'19. ···~· 6SX~8 ll · .11 1~~.9.··./16 II _ 

\Power. Unit to j · .. Long l 

Trar..sr:u tter) I I • ! 
I 1 1701-1799 l 6.5X-9 I ; 

1
120 ! 

! Long I 
1 1 2301-2399 ....... " __ ,_ ~ .... 6.5X~lo 120 

1 

. 

I 
~ 

b 
1-3 

~ 

'"0 

~ ....; 

P. 
0 
1-3 
t<J 
t::J 

. l Soare Parts 

~ Instruction Book 

... \ . ·I .Long 
' . ,. l -- I I I I , .. _,! ; I ' ". I ! 1 

Set 
2 

I 
I 

l 
I 

I 
~~ f6" 
~0 .I k' c:+-

~ --- ~b· 
·p-p 

WH 



Quantity Name of trni t 

1 Nicrophone 

1 Telegraph Key . 

1 Headphone 

Table 1-2-EQUifliviENT REQUIRED BUT NOT SUPPLIED 

Navy Type Designations 

! 

Required Characteristics 

40 ohm carbon or 200 ohm Dynamic for RED .. 
coded circuit per Navy Specifications RE 
8944A 

Cord: Three Conductor shielded 
Cord Plug: 3 circuit, Tip 3/16" Dia. 
1-3/16" long 

Any 1'ype. 
Cord: 2 conductor 
Cord Plug: 2 circuit, Tip 3/16" Dia. 
1-3/161

' long. 
500 ohm impedance. 
Cord Plt.lgi 2 circuit, Tip 1/4" Dia. 

aild 1-5/32" long. 

'lj{JJ 
~ (I) 
t1 (') 
ll' c+ 

OQ ..... 
'i 0 
~!:S 
::TH 
m 
w 



Figure 1-2 Navy Type COL-52286-A Transmitter Unit 

Figure 1-3 

MULTIPLIER UNIT 

LOW FREQUENCY 
OSCILLATOR 

AUDIO 
UNIT 

MCW-CFI UNIT 

HIGH FREQUENCY 
OSCILLATOR 

Navy Type COL-52286-A Transmitter Unit - Top Open 
View - Units in place 
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4. TRA:l:J SMITTER 

Section I 
Paragr-'tph,4 

~ 

The transmitter employed by this TCZ-2 equipment is a standard Navy 
Type -.52286-A Aircraft transmitter. This unit employs a slide-track shook
mount .. system of n~.ounttng which makes possible the removal of the transmitter 
from the.· top.: of the .power supply in a few seconds time. Since the .t:ransmi tter 
was designed primor:i.ly for aircraft use, the material used i~ the structuraJ. 
parts is of aluminum or other light materials. Plug-in type~of construction 
is used where practicable for ease in servicing and replacins parts. 

,a. TYPES OF EHI$SION. - CW, MC\<l and VOICE types of emission are available 
with the.TdZ-2 equipment. The audio system is capable of 1nodulating the 
carrier (fOG vm.tts nom±nal) at least·90%. Keying speeds up to 30 vrords ·per 
minute may ~e used when operating~ with C\-1 and MCW emission without object
ionable,cbirp or distortion of th§i length of the keyed characters, 

]2. AUJ?IO~lNPUT. - ~:i.ther of two'. types of microphone may be used with this 
equipment. An input. circuit has been incorporated in the equipment to per
mit the .. use of either a carbon or. dynamic type of microphone. 'when the 
microphQne $Witch, S20l, is in DYr-J.AlHC pos:i.tion, an audio input of 16 
millivo+t:? to the HIC:EOPHOHE jack, Jl02, is required for 90'/o modulation. 
vrnen th~ microphone switch is in t-he CARBON pos.i tion 1. 45 volt audio input 
at Jl02 is required for 90% mvdulation. The audio frequency response is 
uniform within 3 db between 300 ogs and 4000 cps. The audio frequency dis
tortion is less than 15fo rms at lQOO cps and with 90'/o modulation of the 
carrier (100 watts nominal). 

~. FREQUENCY RANGE, - Two bands :or transmission frequencles are available 
with the TCZ-2 equipment. Output may be obtained in the low frequency range 
of 200 kc to 1500 kc and in the h~gh.frequency range of :2000 kc to 18,100 kc, 

When operating in the freque!fCY range 200 kc to 1500 kc an external 
power a'nplifier plate tank and antenna loading circuit must be used, The 
necessary circuit is incorporated in the Navy Type COL-4750.5 Antenna Loading 
Coil Unit, Selecting,low frequency output automatically makes the proper 
connections from the power amplifier plate to the external tank circuit. 

The output circuits of the transnd tter ha:ve been designed to match 
antennas from 25 feet to 35 feet in length in the frequency range 200 ~c to 
1.500 kc and 20 feet to 35 feet in length in'the range 2000 kc to 18,100 kc. 

g. FREQUENCY CHAlJGE SYSTEM. - The Autotune frequency sy.stem employed in the 
TCZ-2 equipment is an electrically controlled mechan:l.cal system of position
ing the transmitter tuning elements,· The positioning elements are dr~ven .by 
a''single motor~ 'The 'sys't~ will operate to change the frequency of trans....:. · 

"'mlssion'in less.than 25 seconds at normal room•temper&ture a."ld with norme:l 
o!5erating voltage, 'A detailed description of both the mechanical and elec
trical portions of the Auto tune is given in the THEORY OF OPERATION section 
of this 'InstruetiqnBook. ·· 

Manual frequency'change and tuning adjustment$ may be made vTi thout 
'fiist1irbing the Autotttne. stop· ring ad,justmeniJs if· th~ CH.~.NNEL, s.electe1r switch 
is placeq in the J.vlju"qlJAL . position and the Autotur{e mechanism allowed to 
operate. ~ . . 
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~. PO\-JEROUTPUT.- The po~r delivered to the antenna varies with frequency 
and antenna characteristics. 

··· The following table shows the power output obtainable· within the two bands 
of frequencies, 200 kc to 1500 kc and 2000 kc to 18,100 kc, with nomal supply 
voltage and antennas having the characteristics listed under Antenna Resistance 
and Antenna Reactance: 

.. 
Table 1-3 POWER OUT~UT 

Antenna Antenna Power 
Frequency Reactance Resistance Output See 
Kilogzyles Ohms Ob!ns . :w§.tt§ ·rm 200 -j68oo 71.6 19 1 a. 

300 -J4330 41. 35 1 a.. 
400· -J3250 40.5 47 (l)a. 
575 -j2600 40,5 60 ( 1) a. 
575 -j2750 28,0· 18··· ( l)b. 
700 -j2000 28,0 24 ( l)b. 
800 -jl750 28.0 28 ( l)b. 

1000 -51350 28.0 40 ( l)b. 
' 1300 -jl030 28,0 44 ( l)b, 

1500 -j 900 28.0 36 ( l)b. 
2000 -j 450 2,1 31 (2) 
3000 -j 200 ' 3.1 60 { 2) 
4000 0 6,1 80 ( 2} 
5500 +j 380 25.0 90 ( 2) 
7000 0 3500.0 90 { 2) 
9000 -j 350 50.0 90 ( 2) 

. 11500 0 50.0 . 90 ( 2) 
13500 +j 350 ,. 100,0 90 ( 2). 
15500 0 1500,0 75 ( 2) 

·'18000 -j 350 200.0 65 ( 2) 
., 
- NOTE 

(1) Jvieasurements were made using the Navy Type COL-47505 Antenna LQading 
Coil, ; · 

(~) Low frequency section. 

· (s) High frequency section, 

. ( 2) Measurements were made while operating into a fixed antenna without a 
loading coil. 

f • CONTROL, - The emission of the transmitter may be controlled from the Type 
COL-52286-A Transmitter panel, the Type dOL-23410 Remote Control Unit, or a 
standard Navy Radiophone Unit, The type of emission and the trequency channtr>l 
may. be selected from the transmltter panel or the remote control unit only • 

. , ' 

The Type -52286-A Tran$0-i tter controls consist of a TEST. switch, a LOCAL
REMOTE switch, a CHANNEL sel~ctor switch, a metered ciraui t selector switch, a 
power level switch, an EMISSION selector switch, LOW FREQUE)CY. oscillator TUNING, 
H;LGH FREQUFNCY osc-ille.tor 'J:UNING, ANTENNA TUNING-CO,ARSE, _ANTENNA TUNING-FINE, 
and MJTENNA WADING contro].s, KEY, MICROPHONE aD;d Throttle Switch jacks for .contrel 
of emission and two jacks, when properly connected, for SIDETONE monitoring. 
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gives 2.4. Adding 2.4 to 636, which is the dial setting for the n.-:;xt lower 
,frequency, gives 638.4 as the dial setting for .9653 kilocycles. 

9. TUNING INSTRUCTIONS FOR LOW FREQUENCY OPERATION ( 200-1500 kc). 
'" ~ ; .. 

~. Knobs "F" and "G" are coarse and fine frequency controls. Knob "A" MUST 
be set at 13. Knobs "B", "D", and "E" have no effect on low frequency tuning. 
They will rotate when automatically shifting to low frequency, but their final 
position is unimportant. Knob "C .. should be set to number 8 since this position 
allows the least power to be dissipated in the high frequency output circuits. 
All antenna tuning controls are located on the externe.l loading coil. 

~. The following procedure is recommended for tuning the equipment on a de
sired low frequency: 

( 1) Set transmitter to desired frequency using Knobs "F'' and ''Gu. S~e 
instructions paragraph III-8h in this book., and calibration table 3 .... 1. 

( 2) Place BATTERY-PA GIUD-PA PLATE switch in PA PLATE position. 

Pla.ce CALIBRATE-TT:JNE OPERATE switch in TUNE position. 
,. 

Place EMISSION switch in CW position. 

See that Knob "A'• is in Position.l3. ~I ;. 

( 3) Set the tap switches {Knobs "R" and "T'' or "Q") ·on" the loading coil 
to the desired frequency, using the rough frequency calibration .by the knob a:S a 
guide. 

( 4) Press key. Rotate the fine tuning control (K,nob "S" or ''P" depending 
on the· frequency), for. minimm PA plate meter reading... It no sharp dip is 
fotmd, move the tap switch on the loading coj,l one pQsition and. return the 
fine tuning control. If no dip is found, move tlie tap switch one position 
t:t.te o.ther way and try again. Set and lock Knobs "S'' or. "P" at the positiqn 
of minimum PA plate meter J?eading. · Re·lease key • 

NOTE • 

The resonant point lowest in frequency must be found to prevent doub~ing. 
of frequency in the output circuit, 

( 5) Place CALIBRATE-TUNE-OPERATE switch. in OPERATE position. The . transm.i tter 
is now ready for use. 

'•:·, 

NOTE 

The correct tuning point is at minimum PA plate meter reading. rr:he ac~ 
tual value of PA plate meter reading is of little importance,, and will . 
vary between 70 and 130 on the numbered scale, d.epending on frequency• 
DO NOT detune any of the knobs to make the meter read in the CW area on 
the scale. The transmitter is operated below maxim.um loading on some · 
low frequencies. ' .. 

3-10 RESTRICTED 10328 



10:527 

RES'I'RICTED Section III 
Paragraphs · 8 

(10) The low. £requency o.scillator is novT set· on the desired frequency. I£ 
it is desired. to tune. the _output and antenna circuits of the transmitter into 
an antenna, proceed as described ln paragraph II1 ..... 9. 

! 

£• FOR FREQUEt.fCIES BET\<IEEN 2000 .Mm 18,100 kc. ,, ' 

( 1} Turn CHANNEL .switch to desired''c1iannel-' .,, 
( 2) Turn EH ISSION switch to VOICE~ , 

. \ 

( 3) After motor stops, loosen locking bar on Knob "A... Set this kriob to 
• the ·p.<Jsi tion shown in the table for the desired frequency, approaching the : 

setting ,clockwl.se through at least one e'ighth turn, and tighten the locking:'" 
bar. 

.. 
( 4) Turn CALIBRATE-TUNE-0 'ERATE switch to CALIBRJiTE. 

(5) Loosen locking bar in: ·Knob "B". Turn Knob ''B" to the dial setting 
of the pea-:rest· crystal check point, shown ih heavy type in the group of 
frequencies in the table containing the desired freq1lency. Adjust Knob "B" 
accurately. for zero 'beat in' the headphones.: . 

(.~) Leave Knob· "B'' at zero beat t3.nd~ adjust the CO.RFECTOR which moves the 
indicating mark over '*Bn until the dial reading at the mark is correct for 
the check point. 

( 7) Turn CALIBRJTE-TtlNE-OPERA1E switch tb TtJNE. '' ' 

( 8) Turn Knob ":B** one' eighth'' each side of the gi. ven dial· setting and 
.advance clockwise to ·the final position. Hold kribb on setting and tighten 
locking bar • 

. (9) The"nigh fre4uency oli!cillator is rloH·set on desired,f'requency. If' 
it is desired to tune the output·and antenna circuits to an antenna, proceed 
as de:scribed··in parEgraph III-10. 

g, SELECTION OF :rREQUENCIES BETWEEN THOSE GIVEN .nr 'THE C:ALIBRA.TION TABLES. 
- The calibration tables give dial settings .,a;t 2 kc intervals from ~00 to 
500 kilocycles: 5 kc intervals from 500 to 8000 kilocycles; and 10 kc in
tervals from 8000 to 18,100 kilocycles. The transmitter can also be set 
to frequencies between those given in the tsble by the following simple 
method; 

• 
( 1) Find the difference between the desired frequency and the next 

·lower frequeno.y given in the table. · · · 

( 2) Multiply this difference by the number given in parenthesis at the 
right of the column of figures containing the next lower frequency. 

(3) Add too product thus obtaine2i to the dial setting given in the 'table 
for the next lower frequency. The'result is the dial setting for the' de..L. 
sired frequency. 

( 4) Exrunple~ It is de~i:r·ed to work on ~653 kilocycles. The next 'lower 
frequency given in the table is 9650, and the difference is 3. The number 
in parenthesis at the right of the column is 0.8. i>1ultiplying 3 by 0.8 
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( 3) The SPEAKER-PHONES switch is an 'SPDT switch· employed to switch the 
receiver auclio from the speaker to the head phones jack. 

{ 4) The VOLUl:E CONTROL knob operates a bridged T pad control placed in 
the receiver audio leads to control rece1ver volume. 

8. AD.JUSTMI!NT OJ:!, TRANSMITTER ON DESIRED FREQUENCY USJNG INTERNAL CRYSTAL FRE
QUENCY CALIBRATOR { CFI) • 

2· GENERAL. - Place the equipment in operation using instructions in para
graph III-2 LOC.bL OPERATION - 6 ~liRE, or paragraph III-3 LOCAL OPELATION 

4 'VIIRE. 

( 1) Plug a pair o:f headphones into ·the No. 1 sidetone jack on the trans
mitter. Sidetone No. 2 canw~t be used unless proper external connections have 
been made through remote jack J-106 or terminal board J-1903. 

(2) Turn LOCAL-REMOTE switch to LOCAL, 

{ 3) Find desired frequency .in calibration table, Table 3-1 or 3-2. 

{4) The main frequency controls ( .. B" for .the high frequency range and .. G .. 
for the low frequency rsnge) each rotate 20 turns to cover &. tuning range. 
The dial reading given in the table is the· number of turns indicated on the 
small turn counter followed by the. dial setting of' the le.rge knob. Thus, the 
dial reading shoHn in Figure 3-3 is 1447. 

!?,. FOR FREQUENCIES BETWEEN 200 P~D 1500 kc. 

( 1) Turn CHJ~!KEL switch to L. FHEQ. 

(2) Turn EMISSION switch to VOICE. 

( 3) After motor stops, see that Knob "L" is at Position 13. If not, loosen 
locking l:?,q.r, rotate Knob "A,. to 13, approuching the s·etting clockwise through 
at least one eighth turn, and tighten locking bar. r· 

( 4) Set switch F to the position given in the table for the desired fre-
quency. 

\ ~ ... 

( 5) Turn CllLIBRATE-TUNE-QPER!TE switch to CALIBRATE. 

( 6) Loo$en ,d.ial lock and turn Knob nG" to the dial setting of the nearest 
crystal check point, shown in heavy type in the group of frequenci€s Containing 
the desired frequency. l:..djust Knob "G"accurately for zero beat in the headphones. 

(7) Leavo Knob "G" at zero beat and adjust the CORRECTOR which moves the 
indicnting mark until the dial reading at the mark is correct for the check 
point. 

( 8) Turn CLLIBRI;.TE-TUNE...OEERATE switch to TUNE. 

( 9) Turn Knob "G'• to the dial setting g5.ven in the table for the desired 
frequency. Tighten dial loGk• 
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(lC) The B}TTERY- PA. GRID- PA PLATE:switch transfers the right-hand 
.ter to tho circuits named. For tuning and normal operation, leave this 

sw:ttch in the PA PLAtE posi Mon. 

( 11) The CAI,IBRJITE:-TqN~PER.A.TE switch turns on the calibrating oscillator 
and disables the power amplifj.er in the CALIBRJ:.TE position, In Tffi-4E pos:L tion 
the equipment is oper~.tive at reduced power .to prevent damage to the PA 
tube during prelh1:ina.ry tuning. In OPERJ,TE posi.tion the equipment 'operates 
at full power, This switch will normally be left in the OPERITE position 
e~cept duri.ng tuning, 

( 12) The Elv'IISSION switch controls type of emission. 

(.1.3) A test key in the upper left-hand corner of the f:ront panel: can be 
used to operate the keylng relay for. :tuning, etc, 

( 14) The CAPJ3oN-DYN/JGC micro!Jhono switch and the side tone output 
control are located behind the cali'bration chert, and are accessible by · 
releasing tho snap-slides on the chart and swinging it outward and upward, 

(Refer to Figure 3-2) Tho sidetone OUTPUT control varies the sidetone out
put from ono-hnlf to 18 val ts in 6 stops. Ninimum output is o.t Position 1, 
and maximum output nt Position 6. · 

s.' .ANTENNA LOI.DUrG COIL UNIT •. - ioJhen the CHJJJNEL selector switch, 5-108, 
is rotated ~o the LF position controls A, B, c, D and E are ignored and 
controls G .nnd F are used on the transmitter unit panel. Tuning of the power 
amplifier and r.ntonna is transferred to the following controls on the 
antennu loading coil unit. 

(1) Knob .. R,. is the frequency range,_selecj:.or switch. In tho counter
clockwise position, tuning is possible in the 200-575 kc band, if knob "R" 
is turned to the clochrise position, tunihg is possible in the 575-1500 
kc band. 

(2) .Knob "T" is the COARSE tuning eontrql in ·the'"200-.575 kc :range •. 

( 3) Knob "S" controls a ..;ariometor used fer FINE tuning in the 200-575 
kc .rru1g~. 

(4) Knob "Q" controls a tap switch and is em;::·loyed in the 575-1500 kc 
range for CO!.RSE tuning. ' 

(5) Knob "P", used ·for Fnm tuning in the 5fl5-l500 kc range, controls 
a variomoter · · 

; ' . 
9,. N!VY TYPE COL-2.3410 REMOTE CONTROL UNIT • - Control of emission selection, 

channel selection and of the carrier· is transferred to the Remote Control 
Unit when transmitter unit LOCl~L-REHOTE switch S-107 is placed in the REMOTE 
position. 

( 1) The TRJ!NSMITTER knob .. controls a tap swi tcb which selects the type of 
emission desired (l<~CIJ, CW, or VOICE). 

( 2) The CHANNEL knob also controls a tap swi tGh. 
channels can be selected by this knob. 

RESTRICTED 

Lll eleven transm..:ttting· 
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Figure 3-2 Microphone Switch and Sidetone Amp. Gain Control 
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the keying relay to reduce arcs as the arm on the tap switch moves between 
points. It is necessary to set this knob accurately to position to permit 
the relay to operate. ·; 

(4) Knob "D" controls fine tuning of the inductive p6rtion·.of the antenna 
tuning network. Its scale is graduated 0-100 with maximum.inductance occurring 
at 0 and minimum inductance at 100. 

{ 5) Knob "E" controls the capa.citi ve portion of the an·tenna tuning net,.. 
work. This knob has two scales, graduated ~~100 and 100-200• 

Scale on 
Knob "E" 

. ·100-200 

0-100 
~ ~ '. 

Capacity 

Variable capacitor 
alone. 

Ms.xiinum 
Capacity 

at 

100 

0 

Minimum 
Capacity 

at 

-200 

100 VariaLle capacitor 
plus f'ixed sec.tlon 
to extend range. 

" ~.~ 
i ~ 

I·JARHING 

b~. not leave Knob ."E" set in the blank spacE; between scales or move the 
Knob between ths3· blank spaces between the two s{)ales i-Tith the key closed 
as nn internal switch may become damagsd. 

" 

( 6) Knob"F" i.s the coarse frequency control for the low frequency oscillator. 
Its six positions nr<: marked dir~ctly. in fr&..;qusncy covcrar;;~e. 

( 7) Knob "G" is the fine f'requoncy control for the low frequency oscillator. 
It rotates 20 turns to cover cuch rang0. The dial reading is the reading of 
the small turn counter, followed b; the reading of the larg~ knob. For example, 
if' the turn cour.ter is between 8 anq 9, and tile large kn9b is at 3t!, the dial 
reading for "G" is 832. 

NOTE 

It is necessary f.or Knob nA" to be set at 13 for low ';rrequency operation. 

( 8) The transmitter unit LOCAL-REMOTE switch transfers control of frequency 
and emission to the panel switches in LOCAL, or to the NAVY ~ype ·Col-23410 
Remote Control Unlt in RE1:'"0TE position. . 

( 9) The CHJJ,;UEL switch permits sE:.L:ction of the io high frequency and 1 ·· 
low frequency preset channels. In addition, a position marked IvrAl~UAL is pro
vided whereby if the AUTOTUlJE systl:)m is allowed to or1erate, the knobs can be 
rotated f'reely without disturbing preset positions. 

3-6 

CAUTlOl'l .. 
See that loGking ba:rs ln Knobs. "A", '9 ", "C" 1 "D" and "E" are tight before t . . ~ 

changing c~an:nels. 
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NOTE 

It is possible to control the paver from the panel when the power unit LOCAL
REMOTE switch is in the REt.J.OTE position but impossible to control the power 
from the N1!1Vy control circuits 'When the power unit LOCAL-RE,iOTE' switch is in 
the. LOCAL position. 

(6) The 4 HIRE-6 WIRE selector switch located behind the bottom front 
pE!llel on the right hand side of the cabinet is a toggle "-S'Wi ten employed to 
arrange the powe~ unit control circuits for e:Lthe:r NAVY 4 WIRE control cir
cuits or NAVY 6 WIRE control circuits. 

WARNING 

The tei'l\lil:1~11Joard at the. l;>o:tt9lll of the Power Urtit ,.c~l'ries in exc!:3's.s of. 
1100 v DC. Do not remove any front panels without first opening the 
main power line switch and placing the EMERGENCY switch in the OFF posi
tion • 

.12. TRANStviiTTER UNIT. - The high frequency control knobs are marked "A" 1 

"B", "C", "D", and nE", and are located along the lower part of the front 
panel, These controls are preset for one channel by loosening locking bar 
in center of knob, rotating control either direction to desired setting, 
(but approaching final setting clockwise), then tightening the locking bar. 
The CHANNEL switch can then be turned to another cham1ei, and after motor 
stops, all controls can be preset on another frequency, etc. 

The Autotune controls are set up most s~tisfactorily by turning the 
dials approximatelyone eighth turn each side of tne chosen dial setting 
and advancing clockwise to the final position, 

L '¥· 

CAUTION 

Always tighten locking bars before changing channels•" Failure to do 
so will.,result in loss of dial settings. 

(1) Knob "A" is the coarse control of the high frequency osctllr~tor. 
There are 12 high frequency positions, each marked with its frequency 
coverage in megacycles •. Knob "A" also serves l!f ~osition 13 ~s u transt:er 
switch to disconnect·<the high frequency oseiliator and to connect the low 
frequency oscillator. 

( 2) Knob "B" is the fine tuning control. for high frequency operation. 
It consists of a main tuning knob, cali.'brated 0-100 which rotates 20 turns 
for each tuning range, and a small counter dial whj.ch coUJlts turns of the 
large knob. The dial reading ts the reading of the col.mter dial followed 
by· t'he reading of the large knob. For example~ if the counter dial is 
between :J.6 and J7, and the large knob is at 43, ·the dial would be rend as 
1643. . 

( 3) Knob "C" is a coarse antenna tuning control, operating a tap switch. 
This tap switch chanffet? inductance pnq qp.pac~ ty in va;rious combinations for 
different frequenctes, and to tune different antennas. In general, the 
dial settings increase with frequency. An interlock on this switch opens 

RES'l'RIC TED }-5 



Section III 
Paragraphs 6-7 

b. TO STOP THE EQUIPJYiENT. 

RESTRICTED 

( 1) Remove the carrier from. the air (;release the telegraph key or Push
to-Talk button.) 

( 2) O)Jerate the NAVY 4 vJIRE CONTROL SHi tch to the OFF position. 

( 3) The equipment can also be stopp~d by operating the 4 IVIRE P01/JER switch 
on the front pa.'1el of the poHe·x: unit to the OFF. position. 

6. REl"IOTE CONTBOL - trTLVY TYPE COL-23410 RENOTE CONTffiL UNIT. 

Emission selection, Channel selection and Carrier control is possible. from 
the rHVY TYPE COL-23410 Remote Control Unit •. "However, the power: unit must be 
placed in O!)erntion from the front panel or by the usc of either the NINY 4 1HRE 
or 6 vJIRE control circuits.,. If the NAVY cm:TROL -circuits are not, used, place 
transmitter unit LOCAL-RFi OTE switch S-107 on the transmitter unit pane). .. in the 
REhOTE position and use the instructions in paragraph Ill-2 or III-3 to set the 
equipment in operation, after wh:Lch the emission cap: br;; controlled by Emis,;:;ion 
selection switch S-903, the channel selection can be made by CHANNEL selector 
switch S-902 and the c;arrier cqntrolled by a telegraph key plugged into KEY 
jack J-904 or by a Push-to-Talk button 'on a microphone plugged into NIKE jack 
J-903. 

I;f the Remote Control Unit is used with Nh.VY CONTROL circuits, the equipment 
should be started and adjusted using instructions tn p~ragraph III-4 for NAVY 6 
wiRE circu:i. ts or paragraph III-5 for NJ. .. VY 4 vliB.E circuits after which emission 
selection, channel selection, and carrier control can be had aadescribed above. 
In this instance, however, it is best that the carrier be controlled by the NL.VY 
CONTROL keying circul ts since the rocei ver interlock relay is inoperative w11en 
carrier control .i:s attempted from the front· panel or, the Remote Control Unit· 
when thE} power· unit LOCLL-RJ!l<OTE .s'Wi tch is in the RE:·iOTE position. 

7. FUNCTIOE OF CONTROLS. 

,a. Potv~R UNIT. 

( 1)• The ON push button is used to apply pr:Lmary power to the low voltage 
dynamotor when. 6-\.JIRE control Js employed. 

( 2) The OFF' pu,sh button, when pressed, coi:npletely stops the equipment by re
moving all primary ~)o•;~er from the power components in 6 WIRE operation. 

(3) The 4 WIRE l~~~R switch is a toggle switch connected to apply primery 
power to the low vo;Ltage dynamotor when the 4 1-JIRE-6 ~liRE switch is in the' 4 WIRE 
position. Openi.ng the 4 VTIRE POVJER removes e.ll power from the power components. 

( 4) The El:IERGENCY. switch is a DPS'I' switch .connected in the power line. wbicll 
will, when opened, remove primary power from all components except line fuses. 

(5) The power unit LOCtL-REMOTE switch is a multi-contact key switch.which 
is employed to transfer the power control circu:i. ts and carrier control circuits 
from the equipment panel to NAVY 4 \diRE or 6 WIRE e!rcui ts. 

3-4 . RESTRICTED 10)22 
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~. TO START THE EQUIPMENT. 
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Paragraphs 4-5 

· ( 1) Place the power unit LOCAL-REl.GTE switch' in the REMOTE position. 

(2) Place the transmitter unit LOCAL-REMOTE switch in the LOCAL position. 

( 3) Place the 4 ~JIRE-6 WIRE selector switch in the 6 \-liRE position. 

( 4) Place tho 4 WIRE PO\t>JER switch in the O:FF position. 

(5) Operate the ·]MERGENCY switch to the NORhAL position. 

{ 6) Press the lUVY CONTROL Qli push button. Allow 30 seconds for the 
tubes to heat. 

(7), The carrier c&l now be controlled by telegraph key or Push-to-Talk 
button. 

]a. TO STOP THE EQUIPNEliJT~ 

(1) Open carrier control device (key, push button,etc.) 

( 2) Press NAVY CONTROL OFF button. 

(3) The equipment may also be stopped by pressing OFF button on the front 
panel of' the power unit. 

5. REMOTE CONTReL -NAVY 4 "t~TIFE. (Refer to Figure 3-1) · 

Power control and carrier control are the only operations possible 
with this .type of control, therefore, the tuning adjustments and . 
emission selection must have been niade previous to the following steps. 
Follow instructions in paragraph III-3. 

,a. TO ST.t R'l' THE EQUIF'f"ENT. 

( 1) Place tho power unit LOCAL-REliOTE switch in the REl'10TE POSITION • 

( 2) Place the transmi ttcr unit LO.CAk-REMOTE switch in the LOCAL position • 

. ( 3) Place the 4 1HRE-6tVIRE switch in the 4 WIRE position. 

( 4) Place the power unit 4 WIRE POWER switch in the ON position. 

(5) Operate the ElVJ.ERGENCY switch to the NO:m1AL position. 

(_§) Operate the NAVY 4 WIRE CONTROL switch to the ON position. Allow 
30 seconds for the. tubes. to heat • 

• 
(7) The carrier can now be controlled by telegraph key or Push-to-Talk 

button. 
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.Q.. TO STOP THE EQUIPI,mNT. 

RESTRICTED 

(1) Open carrier control device (Key, Push-to-Talk button,etc.) 

( 2) Press the Oli'F push button. 

3. LOCAL OPERATION - 4 WIEE. (Refer to Figure 3-1) 

CAUTION 

Be certain that the 4 WIRE .POWER switch :ts in the Qft. pg§i,.~on. 

,!l., TO START .. f'fi.E_ EQUII'+IENT. 

( 1) Place the power unit LOCAL-~IOTE .swJ. tch in the LOCAL position. 

( 2) Place the 4 HIR.E-6 WIRE :selector switch in the 4. 11IRE position. 

( 3) Operate the n~ERGE!·JCY switch to the NORMAL position. 

(4) Operate the 4 WIRE Fe'vJERtswitch• to the ON.position. Allow 30. 
seconds for the tubes to heat. 

•. 

.; ;. 

{5) Proceed to tune and adjust the equipment as outlined in paragraphs 
III-8.a1 ( 1) to IIJ-10. 

£. TO ·SELECT EMISSION • ~· 4• 

( 1) Open carrier control device (Key; Push-to..:"talk 'bu'tton, etc.) 

( 2) Operate the EMISSION selector switch to the desired type of emission. 

( 3) 06:ntro.l carrier' as desired. · 

,g.; TO SHIFT FREQUE>SCY. 

( 1) Open corrie:r control device (Key, Push-to-Talk button, etc.) 
' 

(2) Operate the channel selector switch to the desired frequency, allow 
the Autotune to operate. 

,( 3) Control car:tier as desired. 

g. TO STOP THE EQUIPMENT. •, 

( 1) Open carrier control device (Key, push button, etc.) 

( 2) Operate the 4· WIRE POIVER. switch 'to OFF. 

4. REl':iOTE CONTROL - NAVY 6 WIRE. ( Re.fer to Figure 3-1) 
~ 

Power control and carrier control are the only operations possible ~<rith this 
type of control, therefore, the tuning adj.ustments and em1ssicm selec-
tion must have been made previous to the following steps. Follow instructions 
in paragraph ~ of this section for tunh1~ and E:mission selection. 
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1. EHERGENCY SHUT DOWN. 

SECTION III 

OPERATION 

~. OPERATE ~R.GE!CX SWTTCH TO OFF 'POSITION. 

Jo ·~ 

:Q.. LOCATE LINE SWITCH TO RADIO EQUI?l:1ENT AHD OPERATE TO OPEN POSITION •. · 

\.JARNING 

TH;J:S EQ'UIPNENT EHPLOYS VOLT/iGES WHICH ARE DANGEROUS AND MAY BE 
FATAL IF CONTACTED BY OPER/;TING PERSON:t:EL. EXTREME CAUTION SHOULD 
BE EXERCISED }lHEli' \fORKllW ~liTH THE EQUIPHENT 

2. LOCAL OPERATIOtl - 6· vliRE~ (Refer to Figure 3-1) 
'f ~ 

Ii• TO STl1RT THE EQUIPMENT. 
:• 

( 1) Place the power unit LOCLL-REHOTE switch in tp.e LOC/,L position. 

( 2) Place the 4 \HRE-6 WIRE selector switch in the 6 WIRE position. 

(3) P~ace the+ WIP~ PO\~R switch in the· Off position. 

( 4) Operate the .E1•1ERGF..:NCY switch to. the NORMAL position. 

(5) Press the ON push button. Allow 30 seconds for the tubes. to heat. 

(6) Proceed to tune and adjust the equipment as outlined in paragrapl;}.s 
III-8, a, (1) to III-10. 

£. TO SELECT ElHSSIOli. 

( 1) O'Jen carrier control device (Key, Push-to-Talk button,, etc.) 

( 2) Operate the El"fiSSION selector switch to desired type of·,emissiori. 

(3) Control Carrier as desired. 

£, TO SlHFT FREQQENCY. 

(1) Open carrier control clevice (Key, Push-to-Talk button,etc.) 

( 2) Operate the CHANNEL selector sw:L tch \-o desired frequency, allow 
autotune to operate. 

( 3) Control carrier as desired; 
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llfter Control "A .. has been set up, Control "B" and Controls "F" and 
nG", the oscillator tuning controls may be set to exact frequency with the 
aid of the CFI unit and calibration tables. 

Next in order, Controls "C", "D", and "E'' may be set up in the high 
frequency ranges, also Controls "Pf"Q," "R':' "S" and "T" on the Antenna Load 
Coil for the single low frequency position. It is suggested that Control 
"C" be set at posiUon 8 when the transmitter is being used in the LF 
range as this posi t5.on provides the least reaction of the HF network to 
operation within this range. 

After all AUTOTUNE Elements have been set to the desired po.sitions, 
the CHANNEL selector switch, 8-108, may be switched to the various channels 
and e.ccuracy of reset of AUTOTUNE Elements observed. 

It is important that personnel engaged in pre-operation adjustments 
read the sections of this book on OPERATION and MAINTENANCE. Other checks 
may suggest themselves from these sections on both pre-installation and 
pre-operation performance. 
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(g) Example: It is desired to work on 96.53 kilocycles. The next 
lower frequency given in the table is 96.50, and the difference is 3. 1'he 
m.unber in parenthesis at the right of the column is o.s .• , r<ultiplytng, 3 by 
0.8 gives 2.4. Adding 2,4 to 636, which is the dial setting for the n:ext 
lo1-mr frequency, gives 638.4 as tho dial setting· for 9653 kilocycles~ 

sl~ AUTOTUt)E CHECKS. 

( 1) While checking the AUTOTUNE operation and setting, the El'HSSION 
selector sw1.tch, S-110, should be pl?-ced in the VOICE position. WithS-110 
in the VOICE position, the AUTOTUNE system may be operated without starting 
the high volt.ago dynamotor. Placing S-110 in the VOICE position op0rates 
the voice relay, K-104. 

( 2) Make cortain tha.t the MICROPHONE, KEY and Throttle switch jack circuits 
are open,. 

(3) Rotate the CHJJ:WEL selector switch 1 S-108, to Positton 1. 

NOTE 

' If the AUTOTUNE system begins to rfrn, a.llow it to complete the cycle of 
operation before prpceeding. 

(4) Turn the locking bar on the AUTOTillJE Control one-quarter revolution in 
the counterclockwise direction or until the two.red spots appear complotEJly on 
tho dial. 

( 5) Rotate the Control one eighth turn each side o:f tho desired setting and 
approach the final setting in a clockwise direction. 

NOTE 

To prevent displ.acemont of ~he AU'rOTUNE :;3top rings, and to take out all 
slack in tho mechanism, the controls should be rotated until the desired 
readings are obtained t].nd tho readings noted'; then the controls 'should 
be rotated onc eighth turn e:ach side .. of tho dosi:rod setting. The nnal 
setting should then be approached in a clockwise rotation, 

( 6) Lock the AUTOTUNE stop rings in position by }Jolding the dial in the 
correct position and by turning the locking bar in a clockwise direction 
until tight. When tho dial has been locked, check the position l;>y operF,ting the 
Control in a clookwiso direction until tho stop ring prevonts aiiY further 
rotat1.on of tho control. Check the position of tho control against the indicator 
mark on tho transmitter panel. Tho settings of controls "l,'* and ncn are 
cri tic&la The transmitter will not opera to if thoso Controls e,re not set 
properly,. 

( 7) J" cor;tplote chock of the AUTOTWE System would bo to sot the trans
mi ttor .up on all cloven charmols. In doing so, Control "A .. should be set 
up for all ten, high frequency positions first, setting the lowest frequency 
on position 1 of Control ~'l.". Tho LF position would then be sot up on Control 
"A" making sure that thG contralstops exactly on position 13. 
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(i.JJ Turn CALIRR1TE-TUNE-OPERPTE switch to TmfE. 

Section II 
Paragraphs 11 

(j.) Turn Knob. "G .. to the dial setting given in the table for the desired 
frequ~ncy. Tighten dial lock. · 

(j) The low frequency oscillator is now set on the desired frequency. 
If it is desired to tune the output and antenna circuits of the transmitter 
into an anten·:i.a, proceed as descriLed ,in Paragraph III-9 • 

. ( 3) FOR FREQUENCIES BET\JEEN 2000 AND 18,100 kc. 

(,~) Turn CHANNEL switch to desired channel. 

(£) Aft9r motor stops, loosen locking bar on Knob "P". Set this knob 
to the position shown in the table for the desired frequency, approaching 
the setting clockwise through at least one eighth turn and tighten the locking 
bar. 

{,g.) Turn C.ALIBP..l!TE-TUNE-OPERATE switch to CALIBRJ TE. 

(fl.) Loosen locking bar in Knob nB". Turn Knob "B'' to 
of the nearest crystal check point,· shown in heavy type in 
frequencies in the table containing the desired frequency. 
accurately for zero beat in the headphones ... 

the dial setting 
the group of 
Adjust Knob."B" 

(g) Leave Knob "B" at zero beat and adjust the CORRECTOR which moves the 
indicating mark over "B" until the dial reading at the mark is correct for the 
check po:tnt. 

(f) Turn CILIBRJTE-TUNE-O:'ERPTE switch to TUNE. 

(g) Turn Knob "B" one eighth turn each side of the dial setting given 
in the te.ble for the desired frequGncy. Approach the given dial setting clock
wise through at least one eighth turn. Hold knob on setting and tighten 
lock:i.ng bar. 

(h) The h:tgh frequency oscillator is now set on desired frequency. 
If it is desired to tune the output and antenna circuits to an antenna, 
proceed as described in Paragraph III-10. 

(4) The calibration tables give dial settings at 2 kc intervals from 200 
to 500 kilocycles; 5 kc intervals from 500 to 8000 kilocycles; ~Dd 10 kc 
intervals from 8000 to 18,100-kilocycles, The transmitter can also be set 
to frequenq,ies bet'lyeEln those given in the table by the t'ollowing simple 
method:- , · · , ·· .... ·· 

(~) Find the difference between the desired frequency and the next 
lower frequency given in tho table. 

( £) :tviul tiply .this difference by the number given in parenthesis at the 
right of the column of figures containing the next J.o:wer frequency. 

(£) Add the product thus ottained to the dial setting given in the 
table for the next lower frequency, The result is the dial setting for the 
dasired frequency, 
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If resonance cannot be established with Control "T 11 in position 1) try 
other positions of Control "T" until the point of resonance is found. The plate 
current reading wi-ll vary between 70 and 130 on the pla.te current meter. 

NOTE 

Since it is possible to double the frequency in the PA stage, the resonance 
point lowest in frequency will be the correct point. 

Check each position of Control "F" in like manner~ 

Q. ADJUSTHEt~T OF TRANSMITTER ON DESIRED FREQUENCY USll~G INTERNAL CRYSTAL 
FREQUEl~CY CALIBRATOR. 

( 1) GENERAL. 

(~) Plug a pair of· headphones into the No. 1 sidetone jack on the' trans
mitter. Sidetone No. 2 cannot be used unless proper external connections 
have been made through remote jack J-106 or terminal board J-1903. See 
paragr~ph II-8d. 

" ( ]2). Turn LOCAL-tm·,OTE switch to lOCAL. 

(g) Find desired frequency in calibration table, Table 3-1 or Table 3-2. 

(g) The main frequency controls ( "B" for the high frequency range and "G" 
for the lovi'f'requency range) each rotate 20 tu.rns to cover a tuning range. The 
dial reading given in the table is the number of turns indicated on the small 
turn counter followed by the dial setting of the large 'knob. Thus, the dial 
reading shown in figure 3-3 is 1447·. 

( 2) FOR FREQUENCIES BET\<JEEN 200 AND 1500 kc. 

~ ( !!) Turn CHPl!FEL switch t·o L.FREQ. 

( ]2) Turn El·HSSIGN switch to VOICE. 

(g) After motor stops, see that Knob "A" is at Position 13. If not, 
loosen locking bar, rotate Knob "P." to 13, approaching the setting clockwise 
through at least one eighth turn and tighten locking bar. 

(g) Set switch "F" to the position given in the table for the desired. 
frequency. 

(e) Turn CPLIBRJ:TE-TUNE-OPERATE switch to CALIBRATE. - ' 

(f) Loosen dial lock and turn Knob "G" .. to the dial Setting o$ the nearest 
crystal check point, shown in heavy type in the group of frequencies containing 
the desired f"re~uency. Adjust Knob "G" accu.rately for zero beat in the 'headphones. 

( u;.) Leave Knob "G'' at zero beat and adjust the CORRECTOR which moves· the 
indicating mark until the dial reading at the mark is correct for the check 
point • 

.. , 
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( 21) Place the EHERGENCY· switch in i;,he OFF position. 

( 22) After rot,~~t;ton of the high voltage dynamot<:>r has stopped, 
insert the 1150 volt supply fuse F-1908 and replace the fuse cover. 

( 23) Turn the EHERGE:rCY switch to NORHAL and press the ON button. 
(The low voltage dynamotor should start and all the filaments 

should light.) . . 

(24) Place the meter ~witch in the PA PLATE position. 

(25) After. thE;) filam~nts have warmed up at least thirty seconds, press 
the TEST key. 

(An indication of plate current should be seen on the voltage
current indic<:..ting meter.) 

(26) Release the TEST key and press the OFF button. 

( 27) Plac\3 the 4 WIRE. .... 6 WIRE switch in the 4 vJIRE position. 

( 28) Turn the 4 WIRE PO\·JER switch to ON • 
(The low voltage dynamotor should start and the transmitter tubes. .. 

should light.) 

( 29) After tho filaments have ~armed up at least thirty seconds, press 
the TEST switch. 

(An indic:tion of plate current should be observed on thevoltage
curr en t indica tlng meter. ) 

( 30) Release the TEST key and turn the 4 WIRE PO\,JE!R switch to the OF·F 
position. 

(All of the above oper~ting circuits should turn off.) 

( 31) Hake certain that the Navy remote control circuits are turned of!. 

( 32) Place the power unit LOCAL-RELOTE switch in the .Rmv:OTE position. 

( 33) Turn the 4 \,[IRE-6 WIRE switch to the prooer position fo.r the 1~ ravy 
remote control circuits which are to be used and• check the operation of these 
controls. 

:Q. RF CIRCUITS. 

( 1) Place the equipment in LOCAL control and check the transmitter for 
each position of the Control "A". (By placing CHANHEL selector switch S-108 
in the HAlWAL position the dials can be turned without unlocking the locking 
bars.). Position 13 of Control "A "··iS for the LF range 200 kc to 1500 kc 11 

( 2) Check the LF circuits by placing CHANiJEL selector switch S-108 in the 
L. FREQ. position. After the AUTGTUNE has opere.ted, Control ·"A" should be 
exactly on position 13. If Control "A" is not on position 13, the locking bar 
sho1.:ld be released and the dial turned to position 13 after which the locking 
bar should be tightened again; Place Control ''Fn COARSE tuning in position 1. 
Place Control "R" on the load coil in the 200 to 575 kc position and Control 
"T 11 in position 1. Press TEST key S-104 and seek resonruwe with Control "S". 
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(.4) Glose the line switch to the rq;.die equipment,.,\place the »IERGENCY 
switch in the NOffii.AL, pos5,. tion ~nQ. pre.~s the ON button,. 

, (The low vel tage Q.ynamqtor shoiild s:t;.ar~.) . · 

( 5) Press the OFF butto:q • 
. ('}:he low voltage· dynarnot9r shqulq ~top) 

(6) Insert the :28 volt supply fuse F-19-05 and the 14 volt supply_fu~e F~l906. 

(7) Press the ON button. 
( The low voltage dynamotor should start and the transmitter tubes 

should light. If the AUTO'ftl!JLE motor .sta:rts allow it to ~omf,1l@te, operation) 
cl.,.,,_,_.., ·~" ~"' "" ·~""' ··-"-'".,._~ ... ,,, "- '-- · .. ....,~'""' ~:.:- ~;,-·' ' " 

· ( 8) Press the OFF button •. 
(The low voltage· dynamotor should stop and all filaments should go out) 

. ( 9) Turn the UiERGENC Y . switch to OFF. 

( 10) Insert the high voltage dynamotor primary fuse F-1904. 
{Be sure that both fuse ~vers are in place.) 

'~ ~ 

( 11) Turn the EHERGENCY switch to NORl<AL and press the ON button. 
(The low vel tage dynamotor should s tF rt B;r+d the transmi tte:r tube-s 

should light.) 

. (12} .Press, the TEST switch. 
· (The high voltage" dynamotor should start.}· 

( 13) Release the TEST switch and press the OFF button. . . 
(Both dynamotors should stop and the filaments should go out.) 

( 14} Tw:n the em.er.gency sW'i tch to OFF. 

( 15) Be certain that. the high v.:oltage dynarn;otor has ceased .:to rotate, so 
that there is no voltage on the 400 volt and 1150 volt supply fuse cl:j.ps, 
and then insert the 400 volt supply fuse F-1907 and replace the fuse cover. 

( 16) Turn the El·tiERGENCY switch to NORJ.v1AL anc} press th:e ON button •. 
' (The low vel tage dynamotor should st~rt and al.l tupes J3hould light.) 

( l-7 ). Turn the meter s.wi tch to. PA Gfi.ID •. 

(18) Check the position of c.ontrols "A9' .and "C", and if they ar.e not set 
accurately on numbers'unlock the locking bars and set them. 

' 

{ 19) After the ;filaments have. warmed up at least thirty seconds, press the 
TEST switch. . , 

(An. in4icR~~on pf PA ~id current should be observed on the yolt~ge
current indicating meter.) 

( 20) Release th~ TEST switch and press ·the .OFF button. 
{ All of the above operating circuits should turn off. ) 

t 
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The fuses should be ex8111ined and t¥leir ratirgs checked against the tabl~ 
provided. It is good practice to insert each fuse as requ1.red during the ini
tial adjustment procedure i:h erdet.that any-faults which It1ay be due to errors 
in the interconnecting of the units or unintentional grounding of terrnlnals 
may be quickly determined and also to check and el'ee.r each individual oircui t 
in the prooer sequence. Refer to paragraph I:t-lla· for deta:tled instructions. 
The fuses used in this equipment m th the Symbol Designation of the fuses and 
the circuit in which these are ·located are tabulated 'below: 

TABLE 2-1 TABLE OF FUSES ' 

S:yrilbol D~signatiop_ 

F-1901 
F-1902· 
F-1903 
F-1~!04 

F-1905 
F-1906 
F-1907 
F-1908 

11. PRE-OPERATION ADJUSTlv!ENT. 

Bg;ting limPs • 

30 
30· 
15 
15' 
15 
3 
1 
'1 
..J.. 

Circuit 

Power Lirie 
Power Line 
Low Volt~ge Dynamotor Primary_ 
Hfgh Voltage Dyn~unotor Primary 
28 v Supply 

· 14 v Supply 
400 v Supply 
1150 v Supply 

Before placing the equipment in routine service_ a complete check of al;l. 
controls should be made. The following steps wi-11 prepare the equipment for 
final adjustment and operation. 

ll• PO'VJER UN I 'I'. 

( 1) :ae certain that the line switch to the radio equipment is open. . 
Remove all fuses from the fuse holders and check their ratings with 

table 2-1. (The line switch to the radio equ5.p:-:Jen t must always be open 
when rer•1oving br inserting th~ lirie ·fuses F-1901 and F-1902 as these· fuses: 
are on the line side of all the' power imi t switches.) · ' 

( 2) Place the EMERGENCY switch in the OFF posi ti<:m. . 
Place ~the 'power unit LOCAL-REt''~OTE switch in the LOCAL position;, 
Place' the 4 i.JIRE-6 \!IRE selector ·switch in the 6 WIRE position. 
Place the 4 \HP.E POWER switch in the O?F position~ 

key 
tiake sure that all local key• and microphone circuits al'ld all' rembte 

and microphone circuits are open. 
. Turn the tr.ansmi tter 'power le'Vel switch to Tt.TI:IE·. 

Turn the Ei.vaSSION selector switch to VOICE. 
Rotate the CHAl:.~:EL selector switch to position 1 ... 

·Place the transml tte:r LOCAL-REi OTE switch in the LOCAL position~ 

(j) Insert the line fuses F~l901 and F~l902 and the low voltage' 
dynamotor primary fuse F-1903. 

WARNING 

Be sure that all panels, covers and enclosures are in place. The 
high voltages present axe dangerous to life. 
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posible and·. the leads should be: kept short and direct. 

· The· Type COL-481626 Antenna Shunt Capacitor should be connected between 
terminal, J-118, engraved COND., and ground. A heavy, stranded conductor·. 
should be used to make the connections and the lead between J-118 and the 
capacitor should be formed to clear all' metal objects by at le'ast an inch 
and a half. 

A good ground connection to the frame of the ship should be made to the 
terminal designated as GROUJ'W, J-113, using heavy bus or a heavy stranded 
conductor and keeping the lead as short as practicable. 

T.o complete the installation connections, connect a jumper between the 
antenna terminal on the receiver and the RECEIVER terminal, J-110, on the 
tr.ansm it ter. 

g. SIDETONE CONNECTIONS. - A connection for keying of double sidetone, 
utilizing auxiliary jack J-105 in connection ui th SIDE'l'ONE jack J-104, can be 
made by connecting jumper wires from terminals number 26 to 27 of remote 
jack J-106. 

Connection for the purposes described can be made in a dummy plug used 
in remote jack J-106 if REhOTE control of the transmitter is not desired. In 
case RE!:.OTE control o;f the transm:t tter is desired it will be necessary to 
jumper terrninals 26 and 27 on terminal board J-1903. 

9. CONNECTIONS TO NAVY CIRCUITS. 

This radio transmitting equipment is designed to operate as a unit controlled 
by controls contained completely within the equipment or controlled by Stando:
ard IJavy 4 WIRE-6 WIRE and Telephone Control Circuits.( Spec. RE 13A S92B) 

~. 4 WIRE-6 ~VIRE TRANSMITTER CONTROL. - The transmitting equipment can be 
started, stopped and keyed using either 4 '1-JIF.E or 6 \HRE circuits by connecting 
the 4 T-JIRE or 6 \VIRE c.ircui ts through the ship's distribution board to 
terminals 1 to 6 inclusive on J-1905. in the base of the Power Unit. See 
fi.gure 4-12 for applicable circuits. 

:Q. TELEPHONE CIRCUITS. - Tho TCZ-2 equipment is arranged for carrier control 
and carrier modulation when connected to the ship's distr.ibution board. The 
equ.ipment also pr0vides a suitable low voltage DC for microphone circuits. 
Connections'f.or,these circuits are provided on J~l905 terminals 7,.:8; 9, 10, 
11 and 12. Refer to figures 4-12 an~l 4 ... 13. 

£• RECEIVER PROTECTTITG RELAY .. - A set of SPDT contac;ts have. been provided~ ·on 
the. keyj_ng relay which may be· used to turn the receiver orr· when the transmitter 
carrier is turned on. The set .o£ SPDT contacts are brought out to terminals 17, 
18, and 19 of terminal board J-1905. Refer to the Power Unit schematic figure 
7-47. 

10. FtTSES .. 

All fuses for the TCZ-2 equipment are loca.ted on e:i,ther side of tl:le p9wer 
unit control pane:lr •. The fuses ere protected by covers which mey be remov<~d 
by loosening the four thumb-nuts. 

2--6 RESTRICTED 10311 



10310 

RESTRICTED .p Section l.I 
aragraph <$ 

these cables. The type cable using part number 424 0007 00 wire has wires 
coded by color and various numbers of ridges on the insulation while the 
type using part number 424 2710 00 wire has wires coded by multi color in
sulatioh. The table has~ information for connecting either type .of cable. 

J-1903· 424 0007 00 CABLE DJTA 
TERtv1. CONDUCTOR NUMBER 

EO. COLOR OF RIDGES 

1 GF.AY o ... 
2 BRO'VJN ,o 
3 BRO\JN 1 
4 GRAY 1 
5 WHITE 1 
6 WHITE 2 
7 BROHN 2 
8 GREEN 2 
9 WHITE 0 

10 BLACK 0 
11. YELLOI<J 0 
12 YELLOVJ 1 
13 GREEN 1 
14 RED 0 
15 RED '1 
16 BLACK 2 
17 BLACK 1 
18 YELLOw 2 
19 ORANGE 2 
20 WH • &: BLACK IN SHIELD 
21 GREEN 0 
22 BED 2 
23 BLUE 0 
24 ORANGE 1 
25 ORA.iJGE 0 
26 BLUE 2 
27 BLUE 1 

424 2710 00 
CONDUCTOR 

BODY COLOR 

GREEN 
RED 
ORANGE 
BLUE 
'BLACK 
GREEN 
RED 
WHITE 
ORANGE 
BLACK 
v!HITE 
GREEN 
BLPCK 
RED 
BLUE 
BLUE 
WHI'l'E 
RED 
WHITE 

CABLE DATA 
FIRST SECOND 

TRACER T~\CER 

WHITE 
WHITE 
WHITE 
WHITE 

BLACK 
BLACK 

BLACK 
\1.7!UTE 
BLACK 
BLACK 
RED 

BLACK 

RED 
WHITE 
RED 

BLACK 

\-JIUTE 

BLACK 
BLACK 

BLUE (SHIELDED) WHITE BLAC:K 
GREEN 
OR.Al:GE 
BL!<CK WHITE RED 
ORANGE RED 
BLUE RED 
RED GREEJI! 
ORANGE GREEN 

The locking rings on the plugs should be tightened. 

NOTE 

Safety wires should be inserted in the locking rings to prevent them from 
loosening under conditions of vibration. 

,g. ANTENNA CONl'TECTIONS .... Five terminals on the left hand end of the trans-
mitter cabinet provide terminals for connecting the antenna shunt capacitor, 
the load coil, the receiver antenna terminal and a ground., 

A connection should be made from J-3002 on the load box to the LOP DING 
COIL terminal J-117 on the transmitter and a good ground from the frame of 
the ship should be mf.l.de to GROUND terminal J-3003 on the load 'box. Conhect 
terminal J-3004 on the load box to FIXED ANTENNA terminal J-109 on the trans
mitter. The antenna is connected to ANTENNA terminal J-3005 on the load coil 
box. Heavy stranded conductors should be used I"or all connections where 
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.. 
The external cables used with this equipment are furnished completely assem

bledl 'T1:1e ;6onstruction'of the 65X.;,;;,7·artd ll;x .... s cablss·is ah~'Wn 'in:figilres ·7-41 
and 7.;,;;,42 respen~tively whilES the ·C0nstruction· of the' 65X;;;.9 ctfble whio~; fu:rntshes 
relay power to the load box is shown in figure 7-43. Refer to figure,'f .... 44.; ·) 
for details of the 65X-10 remote control cable. The cables should be in
statled a'llowi!f'g 'sufficient lsngth·'f'o"r ttree atition of! tlie:·shock·mounts. 
Bends .in· the &al:iles should be mad>e witlt a radius of not less .than ·eight: 
inches. 

8. '001tlNEOTION'S·. ' ':< 

• 
MtE'fr'all 'l.:irii ts heve 'been moUn. ted, ·the installation may be completed by 

making<tlie power,i inter-urd.<t and·ahtenna connections. ·Refer to the insta~lla:..., 
tion :diagram., .fi;gtire 2--r.. · ·:.· · · · '· ·, · :· J 

~·· ~ ! if. .• 

i!· POvJER GOl!lH!iCTIONS. -·ConnootiortS' frcim 'the 'powe'Y unitl to :the power soorce 
should be made using two heavy; cables. Two f/1.2 .AWG wire'S in parall~l for 
each lead are recorr~ended. 

! :: :. . . 
Connectd.oriS' to 'the terminals provided in. the base of the po-wer :unit should 

be cle:an and:· firm as: there is considerable power drawn ·n·on! the power source. 
""'·'' 

12. INTER-UNIT CONNECTIONS. - Connections from. the· t-ransmitter to· the power 
unit are made by pre-assembled cables, see figures 7-41 and 7-42. The 65X-7 
cable• is a·· 27 "W-ire cable used' tb transfer .:the' controJ.· circuits from the trans
mitter to the base termihals of the power unit for use with the reino te eon trol 
box. The 65X-8 cable is a 10 wire cable used to convey tlie filament and' 
plate power from the power unit to the transmitter. Each of the above cables 
is a:pproxirtately.lO-l/2":1Gng including the connectors. ·· · . . 

'"' 
The 65X-7 and 6:5)(-8 ·cable connectoil'·s sh<)Uld ·be· inserted in their respec.-. 

tive sockets and the locking rings tightened. · 

The 6,5X.;.:.9 ca'ble is used to connect. the :t:'ela.y power to the Antenna Load 
Coil. While this''cable, as supplied, is ten feet long, it.may be cut to the 
proper length for the installation by using instructions shown on figure 7-43. 
The right angle connector is inserted in J-'3006 on the load ·c6il and the • · 
straight'connector is inserted in J-107 on the transmitter. Receptacle J-107 
may be equipped with a dust cap which must be removed by turning counter- · 
clockwise before the cable connector plug can be inserted. 

,, ·, 

The Remote Control Unit is connected td the base 'of the ;'Power Unit by the 
65X-lO, 27 .conductor cable. The end 'of the cg_hle ··te'rminated by a plug is con
nected to the Remote Control Unit, The oppos'i te e'nd which is terminated by 
spede-typ6. lugs is connected to J-1903 in the base of tli€ Power Uhft. Figure 
7-44 shows the construction of the 65X-10. Note that the ends of the wires 
containing·the :spade-lugs are color coded. The nU!nbers adjacent to the lugs 
on the illustretion represent the terminal numbel::'s on terrninal board J-1903. 

The following table contains informc.tion neclf3ss~:>,ry ·for connecting the 
C~llins 65X-lO Remote-to_;Power Unit csble to connector strip J-1903 in the 
base :a£ .. _the .Power .. Uni.t .. · .T:w:o .different types of wire were used in making up 
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ing f'oot has 2 holes, which are l3/32tt in diameter, f'or bolting the unit to 
the deck. 3/8" bolts may be used f'or this purpose. 

,Sufficient space should be lett between the sides of the cabinet an~ 
surrounding objects to permit free eircl.llation of air around and through the 
cabinet~ 

Tile external cable connections are made through the bottom_ of' the power 
unit near the fttont edge, to a terminal betard -that is accessible by removing 
the bottom front panel. 

S• DYNAMOTORS, - Each dynamotor of the power unit is mounted _on a reriiova:bl:e 
chassis. All power connections are ma.de to plugs at the rear of the chassis 
which engage socket .terminals as the eha~sis is inserteci int-o ·tlae power -;-u~it. 
The chassis should be shqved straigl'lt -into their respective ~~sitions with 
the higl'i voltage dynamotor on the right, viewed from ,the front, ~qd -the low 
volta.ge dynamotor on the left, The thumb-nut lock~ should be rotated as far 
as they will go in the counterclockwi&& tiirection .and ther+ x:o1;at6li in the 
clockwi.se direction until they secure th,e units into place. 

g. PANELS. - The removable panels and covers on the power unit are equipped 
with thumb"":'nuts that may be: secured in pos:i tian by a locking wire. In instal
l.ations where severe vibration is enc_ountered, locking wires should be inserted 
through the thumb-nuts and through the tabs. on the panels after which the ends 
o~- the. wires should be twisted.· '·· 

,, ,i ~ 

~ • .ANTENNA LOADING COIL. - Installation drawing, figure 7-39, shows the out
line dimensions and the distances between centers of the mounting holes for 
the Antenna Loading Coil. 

The loading coil cabinet may be mounted on either the . bottom or rear. 
The m1it should be mounted within easy re&ch of the transmitter unit to 
fa9ilitate the adjustment of the controls on the panel when making tuning ad
justments for low-frequency operation. 

The mounting centers are 9-1/'1.'-x. 14-3/4" on the bottom, .and 15-5/8'' x 
14-3/4" on th~ rear. All mounting holes are drilled for 1/4" screws. 

f. Rn'iOTE CONTROL UNIT • ..,. The Type COL-23410 Control Unit should be mounted 
in a position conve~ient to the op~rator. Figure 7~38 shows the outline dimen
sions and mounting details of the unit. 

g • .ANTENNA CAPACITOR. - If operation in the frequency range of 2000 kc to 
_3.000 .kc is contemplated and the antenna does not have suffic-ient capacity to 
perrait, ·th~ _tuning of the output, circuit within this .freq'l.;lency range, th~ Type 
-4816.28 Antenna Shunt Capacitor should be cannected·between the COND. terminal, 
just bela'{ the ANT. terminal on the left-hand end r}-f the transmitter, and ground. 

Figure 7-40 shows the out;l.ine diplensions and mounting details of the Type. 
-48_1628 Antenna Shunt Capacitor. 

The capacitor should be mounted as close as possible to the left end of 
the transmitter cabinet so that the lead between the COND. terminal and the_ " 
capacitor unit will be as short as possible. The length of *ead must note~
ceed 12 inches, 
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Plug the crystal unit into the two prong socket in the extreme rear right
hand corner of the transmitter as illustrated in figure 2-2. 

Replace the cabinet co'"ler and fasten ,secu,pely in position with the clamping 
screws. 

5 • OPERATIONAL CHECK. 
~ ~ .• ; 

It is recommended that the complete equipment be given an opera~ional,chects · 
be.fore installing the units in the ship. Considerable time end labor may be 
s&.ved. ;~{ ;aH:r ~lli:t s. i~<e ;.in :~ork.,i:llg ,~o,rder ~ect~.re ..,:\q~:t:a~~~f'. ;Wher,~ tlJ.Un,erous 
it;:s:t~~:y.a,;t1~,on&J~.r~ .;~:o· be ·made.,, ,it)~~. :r;ec~ende.<\ .th,~ A.,te~ ·bel,l.¥~ ~;.sect up ·$,~ 
that ef1ofl. equ~~e,lf~· may be give.rf :A· care~ul •*et,ri_cal_:c.b.~; w-.ior :to .:inst~-
t ioo... for .. o,per.a:t.ion... . . , . . .. , . , " ... · ' .. ; 

,_ '·~ -· . \;'_-, , •• r , * :;. . '-• "' ·' , ' . 

):r :fiAA~t~_;n,''f9;~~t~e regul¥' :~~i~i{~'u~pl.t~d -~i~ ,t~. ~~~;'2')3'er.i.e's Equ~e~t~ J 

it '!~·t·~ "~te .• ~heq:,es~~)l' t,o 1\a~.~ lfl"f:a~l~b:te ~.DC. f!Q,~re~ Qf p~w~. ,-Q,f .,app:rO;~at1~J.l· ; 
115 ·volts potentJ.al, a set .<ft',._:t;f.1.~:t .• :c,ab;ea;,'f-Lt~,~J~~ ana_;:~~p.~iqf$ .. Of,:~he s~e- .. , 
type as supplied with the equipment; a set of. earphones (500 ohm impedance) t 
a single button carbon or dynamic microphone similar to the microph~ne tha~ * 
is to be used in actual operation of the equipment, a telegraph key and a 
dummy :J3,At,~~J.,9fl~ ,P.,O!f~:1,.st.~-~· 9:-t ,f~·~:.;);t.o 5.:~ohms .... <>£ .• r~!!d.st.f:ln;ce ~~ ;aerie.~ 
wi~)l ~rpx~t~lY .•. :y;\Ot'inm.~; o~.~~it~, .•. , ~ ·· ,, . ,., , 

;~ ·: ;' :r,,_ .·· "')· 'I ; .. 

:~~ • 
\l ·,,.,:~~.,.,t . ;: .:. ~. -~- ' ' ' . - . ' ' ··~-~ .-.·~; ;· -\~ ;~ . .._,.... " 

Make certain that the microphone circuit switch, 5·201, is in the cbr·rect· 
posi:tii,ol;l, £ol} ifh:.Et ~~e .:0:+ ;tn~cc.r;opP..qn~ .. ~h,at is, ,be;t~~ ";~se~~ 

.. ·~.:-~:::~ ~·. ··~<~·f·~ ;" ~ :,,, _._,~: .· ,·~ :·~\; .$')~· ·-.. ~~:: ·'-. \ ;,;·,'' ;_~·:'-<_;,_]:' .~. ·--·"': ; 

Usi~. the al:H;lv,~ .taell'~ian,eq acce.~u1pr.~~s, ·<f~ef.u:tlY, .cijec.k tA.a opep~t~o~,Q£. th.e. 
trans,pi£t~,er }.tqi\~ t)?.e pow:~r. ,uni£, .·~~d · th~ r~.ot·~. c:onttl~l t!~i~·., . . p~k.:.:lfh,~ eq.uj.p
mept,. w?-t:.~ .~il tY,.pes .. ~~ .eJ!li,ssi~n.,aQA bqtn, :r.erno1>,e ~d, J?!\il?>e+ q,on~cr'?l~ ... }!Ejt.E(r ~;t.o. 
paragr~~ ¥ ... ll .f.or; iDfit.,r~.q"tio.q.J3:• ;fi:, any ,tr,o~ble .~f!}'O.)lnt~.t. H· :wj¥.~· ,Q;e IlllJ.?h: .. 
less difficult on the work bench than after the installation has been Aomplete,d. 
When the equipment has been carefully checked, the installation on shipboard 
may be made. ,. 

6. MOI.{Nl'.ING .OF UN,ITf}.. ,... •. . 1. •• . , 
• • • '. "' .~ j. ,{., ' ' t " . . 

.. A:" :ryPK_.::_)22826,~~.'f~M.i$M~T~'\tNIT. - 't~e 'tra'n~itte·; Wlit is .e~.i;PJ>ed with 
detachable sliding mounting,tr.~eka., R,ubl;)er shock mount~ incorporfilted Jn the, 
mounting tracks reduce the effect of the vibration and shock encountered in 
normal ser·\l)ice. t .. o ~ zqi,l,l.i.JnUJll_.. , ., 

• 1: . • .! • " V' ; I • • ~ " 

, .. , 
'lit-~···~ ).· 'ti:·.·, ·";; ~;. '.:.}\' .: ft 

When the power unit is securely bolted in position, the transmitter may be 
slid .,~<l l?.os:i,ti0¥lj.tfr~ .the ,.fro.nt of the ,~r~.qk ,,s~:i,d,e ,or m.a~, ,:qt:t~.owered int~ ;the 
slots· and then slid backward approximately two inches. 'When the unit h~s be.t:tn 
placed, the locking knob on the front edge of the track should be rotated in a 
clockwise direction to the locked position. 

a••t :PQ~;{l.N+l'~.· .... T}te1 ,pv1er~~ .~:e~~~ons fQr t)1e pQ~er .. u.~t. with:f-~e mou,nt~p~ 
feet positioned as furnished aret 29-7 /16" high, 23·7/1~" ;wiO:.e., and: 20-1/~ 11: 
deep. Note that the height is 39-5/Sn for the power unit and transmitter com
bi~~-' ~A!6 .:.d~ell:SAAAS ,:cha~$se :~~ghtly t:if ~h,.e, m,.o.an~ing. teet · A.re. r~ot at ed 90 
degrees. Refer to figure 7-37 for mounting la.y'out and dimE?ns\ons. , Each. mou~-
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10306 

RESTRICTED 

r ., 

. SECTION ' . II ' 

INSTALLATION AND ADJUSTMENT 

1 • 'UNCR.ATING • q_' .\· 

-~ .h .y --{ --, \: 

., 

.• 

section I£· 
P~u:·agraphs "1~4. 

' .. 

open paekfiig cratEis·xWf:itt 'c'are. ··Wheli erat'e's ·are marl{ed lti~h ~t-ows to indi-. · 
e'4teuprigh't; p'o'sitioll, ;remcfre' cf'S.te eoveri onlt'al'ld lift units ouf··c~r"e'ful'ly •. 
s-earch all pac·king material for ·eJriall pacxag§s. ·Inspect· 'cables'' 'and wi~il}g .·· · 
and be sure that all terminal connections are tight. Inspect ~a~h u'nit1~'lofl 
loose serews and bolts,~. Be .sure that .all cont,r:ols such as switches, dials,. 
et<'., work properly. A1l:.c1S:itis tor damage ~ou1dt'be 'tiled pramvtlY llith the .. 
transportatfori ccinu>.anyl·: It a ela:im rot! damage is'. to be :t"il~d;: th:e'. or'ig~nal . 
packing ease .and' packin'g mat~tfal must be 'pre'$·er'ved'. . . . . . . . ' . ·. 

' • • • "~ • < • .-. • ;_ _-: 

2. GENERAL. \; 

_; f, t . 'L' . i:. ; < • 

Figtire 2~1 shows ·a:· complete TCZ·~2 i'nstal:l-atridn ~it\t all the .adcesso'ries . . •. 
necessary f'or transmission on any f'requeney 'ldt.hin the· rrequericy'' rttn~e· lOf th:~ 
transmitter and with transmitter control from either the transmitter panel 
or from e. remote position. If the fiJted antenna has sufficient ca.pa,cAty the. 
Type ·481628 Ant~enl'!a. ~h~nt. Capacitor Unit may b,e omitted, from the irist'allati6n. 

J ,· ·-· ·, ~· - ., ' r e.;. . '"" ~: ~·, . ' ' . ' ,J :,;_· ..... ··~ : • : • ~ +t 

The first step in preparing the trS:nsmitte~ ':f'dr install-ation is 1;<i check ; 
the vacuum tubes and calibration crystal for placement i,n the proper ,:JOCkf!t:;l.• 
Th~ tran.eiilftt~ng tubes ·and· the cry'Stfil ·un:i:t· can ~be installed' f'tom the t~p ·-o'£ 

"the trat;tsniitter unit; r To rem'ove th'e· tr'ansmft'her 6abirtet: covert,· 10'oiert t'he -' 
cover h'old ... de~wn screws and iift the cover upward·, . To remove the s~ield cover . 
from' the low-freq\lenciy 'oscillator. unit remove athe s'f:x 's·crewa· and lift the ... 
'eoveroff• ., ... r·•· · 
3. TUBES. .. 

The tube and fuse placement diagram, figure 2•2, includes •an outline drawing·· 
of the top view of the transmitter unit with. _c()ver. ~-~oved,_ This drawi..ng . · 
shows the Jt.roper location o'f th~ transnri·G't:i:ng 'tubes and iliust'rates •the- oper~
tion of ~he t'ube·clamtis~ Also refer to figure' 1-4.. · ·· . ·c· • ·· 

Place all plate lead connectors firmly on the plat~ da~s of 'the &1:'1, 813., 
837, and 162.5 tubes and lqck tube ,clamps. ' ~· . ' ,· . ' . ~ .. 

Fasten tli.e oscillatc:>r shie;Ld cov·er securely irt position Wit.h ~he· $ec.ur:{.ng · · 
' ~ 

screws. 
' 

4. CRYSTALS • ... 

·~~e quartz crystal ,'h~;s ''be~n caref~llt caiibratedt cli~eked and'' seai~d ~in; ~b,e 
holder at the factory. ' . . ' . . r ;, ; ... , .... ; 

The Type CR-2-B/U :{2do ke) 'Crystal Urtit ·is deS'igned to ·mount in 'a tllo t'erm:.. 
'inal crystal-socket. · · · · - · ' · · · ··· ~ 
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! CLOSED OPEN : 
L ______ --- ____________ _: ___ _j 

V-2201 
CALIBRATION 
OSCILLATOR 

12SL7GT 

V-2202 
CALIBRATION 

MIXER 
12SA7/GT 

V-2203 
MCW OSCILLATOR 

AND DETECTOR 
12SL7GT 

V-102 
MULTIPLIER 
1625 

V-101 
HIGH FREQ. OSC. 

837 

V-201 
1ST AUDIO AMP 

12SJ7 

V-202 
AUDIO DRIVER 

6V6GT 

V-203 
SIDETONE AMP 

6V6GT 
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TYPE COL- 4 7505 
LOAD COIL UNIT 

TYPE COL-481628 
ANTENNA SHUNT 

CAPACITOR 

COLLINS TYPE 
65X-9 CABLE 

2 CONDUCTORS 
9/32 DlA. 

10.5 FEET LONG 

••• ~~~ 
~~~ 

COPPER TUBING* 

*CLEARANCE H/2" 
MAX. LENGTH 12" II II I 

:!:1: 10 BUS OR 
SHFS-4 WIRE 

COLLINS TYPE 
6SX-8 CABLE-10 

CONDUCTORS-S/8" DIA. 

COLLINS TYPE 
65X-7 CABLE-27 

CONDUCTORS- 3/4" D I A. 

J 102 

TYPE COL-23410 
REMOTE CONTROL UNIT 

ENTRANCE FOR 600 OHM 
RECEIVER OUTPUT TO 

BE CONNECTED TO 
TERMINAL STRIP J902 

INSIDE UNIT 

~ 

J901 .... ~ I 

J904---__j 
J903----_J 

TO LEAD-IN 

~ J3005 

- ~~~~; 

~ U ~f~gf 

11--~--COPPER TUBING OR 
SHFS-4 WIRE 

COL-52286A 
TRANSMITTER 

6> 

* SIDE TONE 
NO.2 

* SIDE TONE 
NO. I 

<PI TYPE COL-211624 
--POWER UNIT 

6> '-~ I Jl905 

SOURCE 

MHFA-7 
TO STANDARD NAVY 
RADIOPHONE UNITS 

TYPE-23172A 
OR-23211A 

COLLINS 65X-10 CABLE-27 
CONDUCTORS-3/4 DIA. 

10.5 FEET LONG 

* THESE UNITS AND CABLES NOT SUPPLIED ON CONTRACT. BENDING RADIUS OF COLLINS 
. TYPE 65X-9 AND 65X-IO CABLES, NOT LESS THAN 8 INCHES. 

Figure 2-1 Complete Navy Model TCZ-2 Installation Diagram 
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internal -resistance. 'Vv'hen the circuit selector. Swi.t~h is 1n the IJYNAMIC ... 
position the input circuit will match a dynarr.ic microphone of approximately 
200 ohms internal resistance.- . ' . . . .. --- - .... . 

The audio input to the equipment from Standard Navy Control C~rouitf3 
(Spec. RE 13A 5'92B) is through· an impedance matching transformer. The p:H!r,lary 
is tapped at 200, 400, and 600 obms impedance while the secondary is tapped at 
42, 60, 82, and .106 ohms impedance. _ These taps can be changed "to suit _th~ 
existing conditipns. 

k,. ELECTRICAL. CitARACTERISTICS OF REC0~11m1DED fliJT}i}jNAS. - 25_ foot ( 1l7; IIIDif') 
to 35 foot ( 135 mmf) whip antenna having a 6 foot lead-in; 

J,.. TUBE DESIGNATION .AIJD FllNCTl:ON .• 

Symbol Type 
D~signaj;ion. · Numbe.r 

VlOl 
Vl02 

'V103 
Vl04 
V105 
V106 
V201 
V202 
V203 
V401 
V2201 
V2202 
V2203 

837 
1625 
1625 
813 
811 
811 
12SJ7 
6V6GT 
6V6GT 
1625 
l2SL7GT 
l2SA7/GT 
l2SL7GT 

Qu~tiNt;.. Cirpuit•Fyactigp 

1 
1 
,i 
i 
1 

-1 
1 
1 

. 1 
1 
1 
1 
1 

High Fr~quenqy Oscillator 
1st· Mul tipl:i~r . 
2nd'Hu1 ti.plier .. 
Power Amplifier 
Hodulator 
Hodulatoi"-
lst Audio Amplifier 
Audio Driver . 
Sidetohe Amplif.ier 
Low Frequency Oscillator 

, Osc-Trip1er · 
Nixer 
Detector-A-udio Oso 

r:J m., ci:IfM9.TJ?N9?:'~Q~~-OE t:ctw~~-- $~t'LY. 

1-12 

•.: .. 
.... . ,.-;,/!' ~-- ·~oo;....:.,.,·.--~,:: 

( 1) Voit~g;~ 115 volts DC 

( 2) Current required at 11.? supply volts for; 

( ~) 1'--i~ximum starting: 

( £) Standby: 

(c) Normal Operation:· 

1. With filaments on4 ~~~ 
.,~-·.w---~-"· "- >'> .... <,. • -~- ..... _;,;;· 

l. Locked key CW: 

3. Locked key•(Voice)t 

· .... · ltEBTRlCTED 

' 

'' 

"163<§5 
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i• :A.UDIO FREQUENCY RESFONSE. .. 

f: 

: ·:l t I I ! II t I II t 1 11' II :I I .II 
• 

- sv 
t: I ' I· H q ; . -l ' l I ' I'll . I I -~ ' ~ I -'= ~. ~ ~ ~ - 10 !- .... :.· •.'. ·'·· ~ .. .<; .. ;.,..", t.: . ' ...• ', .ro::.. '··· .. ,;.,· '' .o~: ·"' : . ... ,J:I: I 

'J 

I 1.5 .2 a .. sG789t 1.5 2 3 .. 5 67891 
100 

L 
.1000 •o. ooo 

:.· 
Figure ·1:-10 Overall frequency Respop.se Curve 

'~f 

b. CRYST~.; - Of!~ ch .. 2..-B/U ( 200 ~c). CFI unit crystal, 200 kc output, 
. . 

i.· FREQUENCY STjilliLirY i>ATA. 

{ 1) Freque~cy Yariati~n· with Temperature Change:~ 

'! Frequeney Deviation , 
2.0 .me* 2.4 me 3:6 me. (o me • Temp. Change 

-lo0c (140F~ to 0°C (32°F~ o.ooo6 0,0027 0,0011 0,0116 
ooc { 32oF to l0°C ( 500F o. 0014 0,.0027 0,0004 .0.0147 

lOoC (500F) to 2000 (68°F) 0,0009 0,0044 0,0008 0,0123 
2000 (68oF) to 30°C (86°F). 0,0030 0,0018 :0.0027 0,0124 
30°C ( 86°F~ to 40°0 (1C40F) 0, 0000 0,0042 0.,0015 0,0109 
400C (104<r to 50°C (12h) 0,0042 0,0040 0,0015 0,.0126 

(2) Frequency Variation with Change in Humidity: 

HYJllidi ty Chanfi!i 

30% to 95'/c, 
95% to 3of. 

i Fr~tQJJ&ijfi?i£ -Djv~g t~gn _ .. 

0,0073 0,0058 0,0097 0,0153 
o,oo46 ottooo.o o.oo5o o.ol.Sl 

1. INPUT IMPEDANCE, - The audio input circuit of the equipment is designed 
to match the output of either a carbon or dynamic microphone. A switch selects 
the proper input circuit to correspond to the type of microphone that is to be 
used. When the microphone circuit selector switch is in the CARBON position 
the input circuit will match a carbon microphone of approximately 40 ohms 

10304 iESTRICTED 
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2000 kc to 18,100 kc. in the H:tgh 'Frecfuem~y Range •. The frequency is continu--; 
ously variable ·vi thin the two ·range·a. !!'he trtuisrni tter can be pre-set on ·ten 
HF positions and one LF position by Local Control only. However, these pre-set 
positions can be selected by either Local C~ntrol or by Remote Control using the 
Navy Type COL-23410 Remote Control Unit. 

la. TUNUW B.ANDS_. 

~ 

1 
2 

·3 
... 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 

FregJ.!$?noy·Range 

2.0 ·to 2.4 roo 
2.4 to 3.o·mc 
3.0 to 3~6 me 

· 3-. 6 to 4. 0 me 
4.0 to 4~8 nic · 
4.8 to 6.o me 
6.o to 7.2 me 
7.2 to 9.0 me 
9.0to 10.8 me 

10.8 to 12.0 me 
·12.0 to 14.4 me 
14.4 to 18.1 me 

200 to 1500 k c 
.. · .... ', 

,g.. NUHBER OF PRE-SET FREQUENCIES. - ·T~n High :Frequencies and one Low Frequency 

g. TYPE OF i.•,ODULATION·;,- Amplitude. 

~. 1-~THOD OF lv.~ODULATION. - Class B modulation to the plate and screen of the 
PA tube.· 

' 
f. MODULATION CAPABILITY. - 90 to lOOfc 'on all·frequencies with ·nominal 

power input. · · · 

• 

... ,,,., 

1;_10 RESTRICTED 10303 
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Short, h~avY power .~ade> .ahd .~o<il cq_~e.cti~ ~:~re Glesirdb~ to .~inimiz&\ 
v.olta.ge ·drGpa. Two -~l.a. AWQ ·w:br:e:s in\ :pa.:t;alleil: :few. each lead are re.commended • 

• 
,.: .. "l r. INFO E.TAN T· ; ' 

• 
.,~"':· 

Before connecting to a power source check it carefully to meke sure 
that it is a DC source of approximately 115 volts poten~ial. .. ' 

12. OVERLOAD P!!?:r'f~9_~~2~.!~~·--··'~··· -!':~~-,.,....., 

The input circuj;~ of,_,t~:e. power unit and the input circuits of both dyna
motors are protected· b~ f'Uses. The 28 volt and 14 volt output circuits of 
the low voltage dyr~am~tor Jmd the 400 volt and the .:~1150 volt output. circuits 
of the high vol t~ge. dynamo;tor also are fused to prdt..ect circuit components 
from being dam&ged py .an oyerload. 

J3. ABBREVIATIONS, 
~· 

Throughout the I~structl~n Book abbreviations are used in place of some 
of the more comnwn. r(l.dio t~rms and phrases. The terms and def:i.ni tions listed 
below should help ~n the u:pd~rstanding of the sections of this book that 
follow. 

PA 
CW. 
MCW 
VOICE 
HF 0 SO ILLATOR 

LF OSCILLAT'OR 

CFI 
1st MULTIPLIER 
2nd NULTIPLIER 
LOCAL 

REMOTE 

RF 
AF 

14. SYHBOL DESIGNATIONS. 

- Power Amplifier 
· ..;.. Continuous-}lave 

- Nodulated Continuous-'\Iave 
~ Voice moduJ..ate<i ra.dio-f're'1_uency 
- High-Frequency Oscillator ( 1000 kc to 

1$10 kc output) ' 
-Low-Frequency Oscillator (200 kc to 1500 

kc output) 
- Calibration Frequency Indicator 
'""' First radio-frequency multiplier stage 
- Second radio-frequency multiplier stage 
- Control of the power and emission from the 

the transmitter panel 
-Control of the transmitter power and 

emission from the H.emote Control Unit 
- Radio Frequency 
- Audio Frequency 

" 

.. 

The Symbol Designations used throughout this book refer to the symbols 
used on the schematic diagrams and photographs. These des1gnations are 
also used in the Parts List and Spare Parts Lists to identi.fy circuit com
ponents with component part numbers and description. 

I 

15. TECHNICAL SUMl,,IARY. 

!1· FREQUENCY RANGE. - 200 kc to 1500 kc in the I.ov Frequency Range • 

. RESTRICTED 1-9 



Figure l-8 Navy Type COL-481628 Antenna Shunt Capacitor 

Figure l-9 Type CR-2-B/U (200 kc) Crystal Unit 
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mounts and may be installed ·on a bulk-head near the transmltter unit. 

8. ANTENNA SHUNT C.APPCITOR. 

The Type COL-481628 P.ntenna Shunt Capacitor is furnished to perm.it opere.-. 
tion in the range 2000 to 3000 kc using a short whip-type antenna. 

9. ACCESSORIES. 

il.• The Type CR-2-B/U ( 200 kc) Crystal Unit is mounted in a plug-in holder 
for convenience in mounting in the crystal oscillator calibre.tion unit. ; 

,S. Power, control and unit-intet:connecting cables are furni.shQd complete 
with the fittings and plug connectors necessPry to complete tho inst~llation, 

c. Complete sets of Phillips and Bristo wrenches are fa.stened on the left 
siCie of the transmitter un,i t. 

10. INTERCHANGEABILITY OF UNITS. 

Table 1-4 INTERCFfAFGEABILITY OF UJ'JITS. 

Navy Type Colltns 
Yu1~ ~~gsri~tion Designation :r;me !;i,9.. Hodel TQ'l l'~ode1 TCZ-l ~lodel TCZ-2 

Radio Transmitter -5228,6 17.H.-:2 X 
Radio Transmitter 

' 
-52286-A 17.H-2 X X 

Remote Control Unit COL-23410 314N-2 X X X 
Antenna Loading Coil COL-47370 180H-3 X 
( 300 kc to pQO k~) 

Antenna Loading Coil 
(200 kc to 1500 kc) 

COL-47505 180H-4 X X 

Antenna Shunt Capacitor -481628 195D-1 X X X 
Quartz C~ystal Assemply -40127 X 

( 200 kc) 
Quartz C.rystal Assembly CR-2-B/U X X 

( 200 kc) t 200 kc) '··t 

AC Power Unit COL-2lll01 413D-l X 
AC Power Unit COL-211322 413D-3 X 
DC Po:wer Unit . COL-211102 413D...2 X 
DC Power Unit. COL-21162·1- 413D-4 ··.,X 
27 Conductor Cable 65X-7 X X X 
10 Conductor Cable 65X-P) X X X 
2 Conductor Cable 65X-9 X X X. 
27 Conductor Cable 65X-10 

. ' 
X X X 

This Instruction Book may not be used for installation, operation or main_., 
tenance. of any units exce<"lt those supplied on this contract. 

11. POWER SO URGE. 

The equipment described by· this Instruction Book requlres approxil'!lately 1200 
watts of 115 volt DC current. ·To take .ca.re of starting surges and overloads 
a power source with adequate capacity should be employed. 

1-8 RESTRICT~D 10301 
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The co.ntrols on the Type CO:k-23410 J;tem.ote Control Unit consist of a OB.At"ifNEL 
selector switch, an EbiSSION selector switch, a MICROPHONE jack, and a TELE
GRAPH KEY jack. 

5. >~vJER tlHT. 

Power for the transmitter unit is furnished by a Havy Type COL-211624 
Dynamotor Assembly Power Unit , requiring approximately 1200 watts of' power 
at 115 v DC at rated load. 

Chann,el type of construction "is employed in the" power unit, therefore, most 
of the components may be serviced by removing either of the two side plates. 
Shock mounts are providetl for deck mountj_r1g~ • 

The power unit employs two dynamotors to gensrate operating volt.at::;es for all 
the circuits of the installation except ·the 115 v ,DC key:i..ng circuits. One 
dynamotor furnishes 28 v DC for tube filaments artd relays, and 14 v DC for 
Navy Control Circuits. Plate voltage for the transmitter unit is obtained 
from the second dynamotor which has tvro output voltages, one of which is use·d 
for the tubes requiring 400 .. v.ol;ts, while botr~ v;ol te.ges are combined for the 
tubes requiring ~150 v. · 

.Ou~put .of, the p,ower unit is as follows: 
" . '. 

14 v DC at 1.2 arnp for Navy Cunt:rol Circuits. 
28 v DC at 15 amp for transmitter filaments and relays. 
400 v DC at 0.4 amp for LV transmitter tubes !)lates. 
1150 v DC at 0.35 amp for HV transmitter tubes plates; 
115 v DC line voltage is used for the power unit keying r-elay. . { 

6• REHOTE CONTP.DL UNIT. ., 

The Type COL-23410 Remote Control Unit permits the cont1'ol o'r power, the 
selection of thG type of emission, the control of the emission and the selec.:_ 
tion of the frequency channel from a remote posi tj.on. The unit D.lso contains a 
loudspeaker, a headphones cord plug receptacle and an audio level control. 
The input circuits of the speakGr and: phones jack are brought out to a termip.al 
strip so that the' output of the installation receiver may be easily connected 
to the w::1i t. Either speaker or headpho!J.eS reception may be selec;ted by the 
operation of a toggle swi t~h. This un~t has mountit1g holes for mounting the 
unit ln a position convenient to the op?rator. 

7 • ANTENHA LOAD COIL. 

The extsrnal losd coil is used only when lov frequency operation ( 200 kc to 
1.500 kc) is selected.· The antenna should by connected to the &\IT LEAD IN 
terminal on the loaa coil and connections made from the load coil terminals to 
the transmitter. A relay located in the Type COL-47505 Antenna Load Coil 
Unit, operated by the telegraph key, TEST switch or tho push-tb-talk switch ·on 
themit;;rophone, connects the. tank circuit that is ~ocated? in the load coil 
unit to the antenna when operating in the low frequency .range. During 
opere ti6n in the frfJquency 'range 2000 kc tp 18, 100 ke the relay remains 
unopera.ted and the norma11y closed contacts connect the output of the trans ... 
mi tter directly to the a.."ltenna. The Load Coil unit is equipped with shock-

RESTRICTED 1-7 
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Figure 1-6 Navy Type COL-234l0 Remote Control Unit 

Fi,:sure 1-7 Navy Type COL-47505 Antenna Loading Coil Unit 
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·10.· TUN:I:NG· . .INSTRUC.TIONS FOR HIGH FREQUENCY OEERfiTION (·2000 .to 18,100 kc). 
H H ;' 

fi.· ·Knobs- "At'. r\lld "1:3", are !coarse and :fine frequency controls. Knobs "C", 
"D" and "E" tune the antenna circ.ui t, Knoba . 1'F" and uG" and all knobs. on e::~t
ternal loading coils have no effect during high frequency operation. 

£. The following proc~dure is reco~~ended for tuning the equipment to any 
desired~ .,high fr~:t.lency:.· 

# < ··''' )-.> ' I<' 

. ·€ 1) 1 0n~!LOf :t;he tabj.es of di-al set'ting:a fo~ ttCtt, '~D" and "E" in table 3-3 
or 3-4 will be found to be. a.ppro:ldma tely correct .for any antenna installation. 
To determine which table to use, measure the length of the antenna tak:t.ng the 
total length of wire from the antenna terminal of the Antenna Loading Coil to 
the extreme end o:f the antenna. (Include the length of lead inside the radio 
room.) If the antenna is a "T" disregard tne length. of wire iti the snorter 
branch at the top of the "T'1, or, if the two branches are equal, include the 
length of only one <Df them,., 

.• 

, ' (2) ,To che.ck the choh:e ·of table, tune up the set on one of the :fre
quencieS! given··in .. the table ;for the antenna' length: nearest that measured 
above.,. , Choos~ a·.frequeney·,wru:ch t1mes on Po·s:i..tion 7 on the,'~" dial. 
Compare the actual dial settings 'obtained with the dial SEittings given :iill' 
this table and also in the tables for the next shorter and the next longer 
ru:l·temla·dengths.. Of :these tables the on(\· showing dial settings ·closest to 
the ac·tual diaJ. settings ·::ts the table .to use for this particul'B.r installation. 
The above procedure need only be followed once for a given type of an'tenna. 
installation. Once the particular table which applies is known, it can be 
used .th'eF:ea£.ter:. " ·• ,, . 

, ( 3) Set tranmn:4tt.er to des~.red frequency with Knobs "A'' and "B". ·See 
instructions par8:gr.a.ph' Ill....;8c in this hook, ancf C$.libration, table 3.;.2. 

(' ;' 

( 4) Set knobs "C", "D", and "E" to the dial settings given in the tabl9 
chosen above for the frequency nearest to the desired frequency. Some of the 
tables give' two' sets of· d:i.al settlng.s f:or the same frequency. Use the di.al 
setting$ -which .. giVe tr!Ost tlearly correct PA plate meter r-eading when tuned as 
desc~1bed. be.low". ~ · * 

(5) Place BATTERY-PA GRID-PA PLATE switch in PA PLATE pos:i.tion. 
' ' 

~' ·. ·Place CALIBRATE-TUNE--OPERATE switch< in· TUNE position. 

Place »il:SSJ.ON switch in Gi¥ position. 

,-.··(6) Press key. Turn Knob."D~ for.mitnimum PA plate meter :reading* 
' ~ 

I 

( '/) Place CALIBRATE-TUNE-oPERATE switch in OPI);:aATE position. The pointer 
of the meter reading PA plate should be Jn the white area marked CW. If the 
needle does not read in the area marked cw. detune Knob HE 11 a :Zew degrees .and 
retune Jfu:~b ·"D"·. to minimum PA plate meter reading. If the new meter reading 
is more ne-arly correct, "detune ·Knob nE" a fei>r more degrees the sa"Cle direction 
and:<retune with·Xnob nD'\ · If the nev meter: 're&ding is farther from cor'l?ect 
value, detune Knob "E" a few degrees the other way .and find dip in· PA plate 
meter reading with Knob nn". Continue yntil the t.lip in PA plate meter read
ing falls within the area marked cw. Release key. 
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RESTRICTED 

. The object is to make the meter reading at the dip, fall within the white 
ctv area on the meter scale. Knob "E" controls loading while Knob "D" controls 
fine antenna tuning, but their ·effects are interlocking.'' If dne knob is, 
turned, it is. neces.sary· to readjust tne other•, ·· 

WARNING 

The correct tuning is at the minimum dip in PA plate· meter ·reading. If 
meter reading is too low, follow the procedure described above. Do not 
detune from dip to'· get. the "correct" meter reading. Always tune to the 
dip in PA plate meter reading as the fina.J. step. 

·.NOTE 

Set Knob "C" accurately to mark • 
. 

( 8) In the t1ming process the knobs hr ve been moved either direction as 
required. It is now necessary to set and lock these knobs so the Autotune 
quick-shift mechanism will retune them automatically to the correct ·posttion. 
Note the setting of Knob "C". l•iove it one position counterclockwise (tO 
next lowEir numb'er), then back clockwise to. the:. original setting, stopping 
exactly on the mark. Hold knob and t:tghten locking bar. 

Note the setting of Knob "D" • lvlove it one eighth ':turn coun:terclock..o 
:wise, then return it clockwise exactly to the original setting.· Hold knob 
an~ tighten locking bar. 

Turn Knob "E" one eighth turn counterclockwise. Press .. key~. Retune 
Knob "E" slowly clockwise and stop at minimum PA plate meter reading. If 
you turn pa~t the ·po1.nt of min:tmum PA plate meter reading, back up one. ~lghth 
turn and. try again. Set Kuob "E" at the point .of dip in: PA plate meter .read-· 
ing, hold knob, and t:ighten locking bar, Releaso key. The equipment is now 
tuned and ready for use. ,. '· · ' ; 

( ') A usef~l check on accuracy of sotup is, after a:ll locking bars are. 
tightened, to. turn. each knob by hand .elockwise against its s.top, .·then .press 
key momentarily and note if the set is correctly tuned. If so, the·AutOtmle 
quick-shift mechanism will repeat the settings thereafter. 

_ > I l~ 

( 10) The transmit te~ . can be tuned and load~-d . with {ow line vol t~ge. if 
proper allowance. is made . so that: tho loading will not be too. high with nor
mal line voltage. Obtain a power line voltage rooter rea.ding and proceed to 
tune the antenna as described in paragraph(7:} above;,·but .adjus't minimum PA 
plate meter reading proportional to the line voltage meter reading obtained 
above rather than to the area marked cw. Thua•·wnen· the linQ voltage·ris l:ov, 
the transmitter is loaded proportionately low, and the loading will be correct 
when line vol tago is normal. · · 

( 11) All anterma tuning and loading should be done irt the ·ClJ position •. 
Upon switching to VOICE position tha reading of the r:i.ghthand meter· will in
crease slightly without ruo.dula tion, · and \lti:ll kick up :wards to 1about 150 on 
the scale ·during normal talking. In the MC\4 poSi t:Lon . the' me·ter 1tlll read .in 
or near the area marked MCW·. 
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RESTRICTED 

NOTE 

Section III 
Paragraphs 10 

Under no circumstances should the tra..nsmi tter be actually operating 
(key down or microphone push-button closed) when the El'tiSSION selector 
switch is O:f)erated, Such operation can cause a sustained arc to occur 
betHeen the contacts of the CW relay. 

( 12) .Antenna tuning data for antennas of various lengths are given in the 
following tables, Use the data in table 3-3 where the lowest desired fre
quency can be tuned with the particular antenn11 in use. 

( 13) If it is necessary to tune to a lower frequency than is poss~tble 
with the given antenna alone, the NAVY 'l'ype GOL-481628 shunt capacitors 
may be connected between the terminals on the transmitter marked corm and 
GROUND. This additional capacity will extend the tuning range. Antenna 
tuning data in table 3-4 shows the arnoun t of slnm t capacity to use with each 
antenna to reach 2000 kc. 

INPORTANT 

Use table 3-3 whenever possible. Use table 3 ... 4 only when shunt 
capacity must br" added to extend antenna tuning range. 
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Frequency 200 to 750 kilocycles 

TABLE 3-1 L-F OSCILLATOR CALIBRATION DATA (200 Kc. to 1500 Kc.) 

Freq. A F G Freq. A F G Freq. A F G Freq. A F G 

200 13 1 393 300 13 2 1114 400 13 3 1090 500 13 4 518 ~ 
202 13 1 469 302 13 2 1153 402 13 3 1120 505 13 4 565 .s-;-
204 13 1 540 304 13 2 1192-;- 404 13 3 1148~ 510 13 4 609 ·~: 
206 13 1 609-;- 306 13 2 1229 .!<: 406 13 3 1177 ~ 515 13 4 654::025, 
208 13 1 676: 308 13 2 1266 ~ 408 13 3 1205 ~ 520 13' 4 697 e 
210 13 1 739 & 310 13 2 1302 ~ 410 13 3 1233 ~ 
212 13 1 801 ~ 312 13 2 1338 .s 412 13 3 1260 § 525 13 4 739 
214 13 1 861 ·~ 314 13 2 1373 -~ 414 13 3 1288 :§ 530 13 4 781-;-
216 13 1 919 :~ 316 13 2 1407 ;a 416 13 3 1314 ~ 535 13 4 821....: 
218 13 1 976 ~ 318 13 2 1442 ~ 418 13 3 1341 ~ 540 13 4 862 ~ p, 
220 13 1 1030 ~ 320 13 2 1476 420 13 3 1368 ~ 545 13 4 901 "' 
222. 13 1 1084 322 13 2 1508 422 13 3 1394 550 13 4 940.§ 
224 13 1 1136 324 13 2 1542 424 13 3 1419 555 13 4 978 ·~ 

560 13 3 10i6 ;a 
226 13 1 1187 326 13 2 1574 426 13 3 1445 565 13 4 1053 e 
228 13 1 1237 J;; 328 13 2 1606 428 13 3 1470 570 13 4 1090 
230 13 1 1286 {;; 330 13 2 1638 430 13 3 1495 
232 13 1 1334"" 332 13 2 1670-;- 432 13 3 1519 575 13 4 1127 
234 13 1 1381 § 334 13 2 1701: 580 13 4 1163 ~ 
236 13 1 1426 :§ 336 13 2 1732 & 434 13 3 1544~ 

585 13 4 1198la 
238 13 1 1472 ~ 338 13 2 1763 ~ 436 13 3 1569 ;a 590 13 4 1234 ~ 
240 13 1 1515"' 340 13 2 1793 ·~ 438 13 3 1593 ~ 595 13 4 1270 ;; 
242 13 1 1560 ~ 342 13 2 1823 ·:;: 

440 13 3 1616 ~ 600 13 4 1304 § 
244 13 1 1603 344 13 2 1854 ;a 

442 13 3 1641 § 605 13 4 1340 :§ 
346 13 2 1883 ~ 444 13 3 1665 :§ 610 13 4 1375 ~ 

246 13 1 1646 
~ 

348 13 2 1912 
446 13 3 1688.::: 615 13 4 1408 t; 

248 13 1 1688 ~ 350 13 2 1942 '0 620 13 4 1444 
250 13 1 1729 ~ 352 13 2 1971 

448 13 3 1710;:::: 
625 13 4 1479 

252 13 1 1770 ~ 354 13 2 2000 450 13 3 1734 ~ 
452 13 3 1757 254 13 1 1810 § 356 13 2 2028 
454 13 3 1780 630 13 4 1512 

256 13 1 1851 :§ 
456 13 3 1802 635 13 4 1548] 

258 13 1 1890 ~ 350 13 3 154 
458 13 3 1825 640 13 4 1584 ~ 

260 13 1 1929 0 352 13 3 205 ~ 645 13 4 1618 p, 
"' <:.> 460 13 3 1847 650 1655 g 262 13 1 1968 ~ 354 13 3 255....: 

462 13 3 1870-;- 13 4 
356 13 3 302 z 655 13 4 1691 :§ p, 464 13 3 1892....: 

262 13 2 175 358 13 3 347 Ul .... 660 13 4 1728 ~ 
264 13 2 242 360 13 3 392 .§ 466 13 3 1913 & 

665 13 4 1766 ~ 468 13 3 1936 ~ 266 13 2 305 362 13 3 434 -~ 
470 13 3 1958 .s 670 13 4 1804 

268 13 2 366 364 13 3 476 ;a Ul 

270 13 2 423 366 13 3 515;:: 472 13 3 1980 ·:;: 
675 13 4 1845 'll 

272 13 2 480 368 13 3 555 474 13 3 2001 ;a .: 
476 13 3 2022 2 680 13 4 1886 .s..-.. 

274 13 2 533 ~ 370 13 3 593 w"' 
685 13 4 1928 ·;;:..>: . 

·~ .... 276 13 2 585 .... 372 13 3 631 690 13 4 1976 '0& 
"' 468 13 4 191 278 13 2 635"" 374 13 3 668 695 13 4 2o23 e 

280 13 2 684 ~ 470 13 4 213 
0 472 13 4 235 282 13 2 731 '[ij 376 13 3 704 695 13 5 156 

284 13 2 778 :E 378 13 3 739 474 13 4 257-;- 700 13 5 195 
286 13 2 823 ~ 380 13 3 774-;- 476 13 4 279....: 705 13 5 231 

300 ~ ...... 
288 13 2 868 ~ 382 13 3 808: 478 13 4 710 13 5 269 <.> 

"" ....: 
290 13 2 911 384 13 3 841 & 480 13 4 321 Ul 715 13 5 303 ... 

342 .§ "' 292 13 2 953 386 13 3 874 ~ 482 13 4 720 13 5 338 
p, 

484 13 4 363 ·~ Ul 
294 13 2 995 388 13 3 906 .s 725 13 5 373 .: 

w 486 13 4 383 ;a .8 296 13 2 1035 390 13 3 938 ·:;: "' 
298 13 2 1075 392 13 3 970 ;a 488 13 4 402::: 730 13 5 406 

·:;: 
;:a 

300 13 2 1114 394 13 3 1000 ~ 490 13 4 422 ~ 
735 13 5 438 .,.. 

492 13 4 442 '-' 
396 13 3 1030 740 13 5 471 
398 13 3 1061 494 13 4 462 745 13 5 502 
400 13 3 1090 496 13 4 481 750 13 5 553 

498 13 3 499 
500 13 4 518 

Use nearest check point shown in heavy type. 



frequency 750 to 1500 kilocycles 

TABLE 3-1 L-.F' OSCILLATOR CALIBRATION DATA (200 Kc. to 1500 Kc.) (Cont.) 

Freq. A F G Freq. A F G Freq. A F G 

750 13 5 5331;: 
-;; 

1250 13 6 1016~ 1000 13 5 1795: 
755 13 5 565 ~ 1005 13 5 1822 ~ 1255 13 6 1032,;;: 

"" 
~~~~ ~ 760 13 5 594 > 1010 13 5 1850 ~ 1260 13 6 

765 13 5 624 ;a 1015 13 5 1878 .s 1265 13 6 
770 13 5 654;:: 

rJJ 1267 13 6 1073; 1020 13 5 1905 ·;;: 
1025 13 5 1935; 1270 13 6 1084: 

775 13 5 683 
00 1275 13 6 1100 ~ 1030 13 5 1966.,; 

780 13 5 711 ~ 1035 13 5 1998 
785 13 5 739,;;: 1280 13 6 1116 ~ 
790 13 5 768 1;; 1035 13 6 145 1285 13 6 1132];; 
795 13 5 795 ~ 1040 13 6 171 ~ 1290 13 6 1149 ~ 
800 13 5 821 § 1045 13 6 196 .... 1295 13 6 1166 "' 
805 13 5 849 :§ 1050 13 6 219 ~ 1300 13 6 1182 .s ;;.. 
810 13 5 876; 1055 13 6 244 -~ 1305 13 6 1198 -~ 
815 13 5 901 "": 1060 13 6 270 ~ 1310 13 6 1214; 
820 13 5 927 e 1065 13 6 293 ~ 1315 13 6 1230: 
825 13 5 953 1070 13 6 315 1320 13 6 1246 ~ 

1325 13 6 1262 
830 13 5 979 1075 13 6 338 
835 13 5 1004 1080 13 6 363 1330 13 6 1278 
840 13 5 1029 ]' 1085 13 6 385-;; 1335 13 6 1294-;; 
845 13 5 1054 1;; 1090 13 6 407,. 1340 13 6 1309: 

5 
.... 

850 13 1079"" 1095 13 6 428 ~ 1345 13 6 1325 ~ "' 855 13 5 1103 § 1100 13 6 451 > 1350 13 6 1341 ~ 
860 13 5 1127] 1105 13 6 473; 1355 13 6 1358 -~ 
865 13 5 1152 ~ 1110 13 6 493 :;l 1360 13 6 1374:~ 
870 13 5 1176"' 1115 13 6 514 ~ 

1365 13 6 1389:: 
875 13 5 1199~ 1120 13 6 534 1370 13 6 1404 ~ 
880 13 5 1223 1375 13 6 1419 

1125 13 6 556 
885 13 5 1247-;; 1130 13 6 576 

1380 13 6 1436 890 13 5 1270: 1135 13 6 596 
1385 13 6 1452-;; 895 13 5 1294 ~ 1140 13 6 615 ~ 
1390 13 6 1468: 900 13 5 1317 ~ 1145 13 6 635 J;l 
1395 13 6 1484 ~ 905 13 5 1341-~ 1150 13 6 656 ~ 1400 13 6 1499 ~ 910 13 5 1364 ·;;: 1155 13 6 675 ':' 

915 13 5 1387; 1160 13 6 694 ~ 1405 13 6 1514 -~ 
.,.. 1410 13 6 1530 :~ 920 13 5 1410 ~ 1165 13 6 712 ~ 

1170 1'3 6 731 e 1415 13 6 1547 ~ 

925 13 5 1433 1175 13 6 751 1420 13 6 1563 ~ 

930 13 5 1457 tl 1425 13 6 1580 

935 13 5 1480,. 1180 13 6 770 .... 1430 13 6 1595 940 13 5 1503 ~ 1185 13 6 788 
945 13 5 1526 ~ 1190 13 6 806 1435 13 6 i~g~ 950 13 5 1550 .s 1195 13 6 823-;; 1440 13 6 

"' 1200 13 6 842: 1445 13 6 1644 ~ 955 13 5 1574 ·;;: 
960 13 5 1597; 1205 13 6 860 ~ 1450 13 6 1661 ;q 
965 13 5 1621: 1210 13 6 878 .~ 1455 13 6 1678 -~ 
970 13 5 1645 ~ 1215 13 6 895 ~ 1460 13 6 1694:~ 

1220 13 6 913~ 1465 13 6 1710 ~ 
975 13 5 1670 ~ 1225 13 6 930 1470 13 6 1727 ~ 

980 13 5 1694 1;; 1475 13 6 1744 

985 13 5 1718"" 1230 13 6 948-;; -;; 

1744 § 9.66: 
,. 

990 13 5 1235 13 6 1480 13 6 1763 1;; 
995 13 5 1770 ·u; 1240 13 6 983 ~ 1485 13 6 1780 A 

1000 13 5 1795 :~ 1245 13 6 999 > 1490 13 6 1797 -~ 
"" 1250 13 6 1016; "" e 1495 13 6 1813"" .... 

1832 ~ "' 1500 13 6 
Use nearest check point shown in heavy type. 



Frequency 2000 to 3000 kilocycles 

TABLE .3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to l8,l00 Kc.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

2000 1 100 2250 1 1027 2500 2 366 2750 2 1133 
2005 1 119 0' 2255 1 1046 2505 2 381 ~ 2755 2 1148 

<:! 

2010 1 138 .>: 2260 1 1064 2510 2 397 .>: 2760 2 1163 ... 
1083 412 ~ 2765 2015 1 156 ~ 2265 1 2515 2 

"' 
2 1179 

2020 1 174 ~ 2270 1 1101 2520 2 427 ~ 2770 2 1194 
2025 1 193 .s 2275 1 1119 2525 2 443 .s 2775 2 1209 w 

458 ·~ 2780 2030 1 211 ·;;: 2280 1 1138~ 2530 2 2 1224 
2035 1 230;; 2285 1 1156~ 2535 2 47 4;; 2785 2 1239 ~ 
2040 1 248 ~ 2290 1 ~~~: ~ 2540 2 489::? 2790 2 1254 ~ 
2045 1 267 2295 1 2545 2 505 2795 2 1270 "" 
2050 1 285 2300 1 1211 .s 2550 2 520 2800 2 1285 ~ 

0 

2305 1 1229 ·~ 2805 2 13 00 :§ 
2055 1 303 2310 1 1247 ;a 2555 2 535 2810 2 1315 ~ 
2060 1 322 2315 1 1265 '"': 2560 2 551 2815 2 1330"" 

"' 2065 1 340 2320 1 1284 ~ 
2565 2 567 2820 2 1345 

2070 1 359 2325 1 1302 2570 2 590 2825 2 1361 
2075 1 377 2330 1 1321 2575 2 597 2830 2 1376 
2080 1 396 2335 1 1339 2580 2 613 2835 2 1391 
2085 1 415 ~ 2340 1 1357 2585 2 628 ~ 2840 2 1406 
2090 1 433 ~ 2345 1 1376 2590 2 644 ;; 2845 2 1421 
2095 1 452"' 2350 1 1394 2595 2 659 ~ 2850 2 1436 
2100 1 470 ~ 

0 2600 2 674 § 
2105 1 489 ·u; 2355 1 1412 2605 2 690 :§ 2855 2 1452 
2110 1 508 :~ 2360 1 1430 ~ 2610 2 705; 2860 2 1469 't:! 
2115 1 526"' 2365 1 1449 ~ 2615 2 121 e 2865 2 1482 
2120 1 545 e 2370 1 1468"' 2870 2 1498 
2125 1 564 2375 1486 § 2620 2 736 

2875 2 1513 1 2625 2 756 2130 1 582 2380 1 1504 :§ 2630 2 767 2880 2 1528 
2135 1 601 2385 1 1523.::: 2885 2 1544 
2140 620 

't:! 2635 2 782 
2890 1 2390 1 1541"' 2640 2 797 2 1559 ~ 

2145 1 638 2395 1 1560 ~ 2645 2 813 2895 2 1574 ~ 
2150 1 657 2400 1 1578 2650 2 828 2900 2 1590 & 

2905 2 1605 Ul 

2155 1 675 2400 2 060 2910 2 1621.8 
2160 1 693 2405 2 076 2655 2 844 2915 2 1636 -~ 
2165 1 713 2410 2 091 ~ 2660 2 859 2920 2 1653 ;a 
2170 1 732 2415 2 106 ;; 2665 2 874 2925 2 1668 e 
2175 1 750 2420 2 121 "' 2670 2 890 2930 2 1683 
2180 1 769 ~ 

rn 2675 2 905 2935 2 1699 2425 2 137 § 
2185 1 787 ~ 2430 2 152 :§ 2680 2 920 2940 2 1715 
2190 1 806 ~ 2435 2 168; 2945 2 1731 
2195 1 824 ~ 2440 2 183"" 2685 2 935 2950 2 1749 
2200 1 843 § 2445 2 198 2690 2 951 
2205 1 862 :§ 2450 2 213 2695 2 966~ 2955 2 1763 :> 
2210 1 880;; 2700 2 981 ~ 2960 2 1779..., 
2215 1 898 '"': 2455 2 228 2705 2 996 ~ 2965 2 1795 ~ 

"' 2220 1 917 ~ 2460 2 243 0' 2710 2 1012 ~ 2970 2 1811 8. 
2225 1 935 2465 2 259: 2715 2 1027 .§ 2975 2 1827 ~ 
2230 1 954 2470 2 274 ~ 2720 2 1042 -~ 2980 2 1843~ 
2235 1 972 2475 2 290 ~ 2725 2 1057 :a 2985 2 1860 E 
2240 1 991 2480 2 305 ·~ 2730 2 1073::? 2990 2 1877~ 
2245 1 1009 2485 2 320 :~ 2735 2 1088 2995 2 1893 ~ 
2250 1 1027 2490 2 335 't:! 2740 2 1103 3000 2 1910 

"" 2495 2 351 ~ 2745- 2 1118 
2500 2 366 2750 2 1133 

Use nearest check point shown in heavy type. 



Frequency 3000 to 4000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

3000 3 100 3250 3 719 3500 3 1333 ~ 3750 4 366 
3005 3 113 3255 3 731 3505 3 1345 ... 

"' 
3755 4 376 

3010 3 126 3260 3 743 3510 3 1357 p, 3760 4 386 
3015 3 138 ~ 3265 3 755 3515 3 1369.::: 3765 4 397 
3020 3 150 .£;: 3270 3 769 3520 3 1381 :';; 3770 4 407 ~ 
3025 3 162 ~ 3275 3 781 3525 3 1394 ~ 3775 4 417 ~ 
3030 3 174: 3280 3 793 3780 4 427 "" 

186 8 806 ~ 
rn 

3035 3 3285 3 3530 3 1406 3785 4 437 8 
3040 3 198 :~ 3290 3 818 ~ 3535 3 1418 3790 4 447 :§ 
3045 3 211 ;a 3295 3 830 p, 3540 3 1430 3795 4 458 :8 
3050 3 223"' 3300 3 843 g) 3545 3 1443 ~ 3800 4 469:: 

"" 0 

1456 .£;: 3055 3 235 ~ 3305 3 855 :§ 3550 3 3805 4 479 
3060 3 248 3310 3 867 :8 3555 3 1468 ~ 3810 4 489 
3065 3 260 3315 3 880., 3560 3 1480: 3815 4 499 
3070 3 272 3320 3 892 ~ 3565 3 1492 8 3820 4 509 
3075 3 285 3325 3 904 3570 3 1504 :§ 

> 
3825 4 520 

3330 3 917 3575 3 1516 ;a 
3080 3 297 3335 3 929 3580 3 1528 '': 3830 4 530 
3085 3 309 3340 3 941 3585 "" 3 1541 ~ 3835 4 540 
3090 3 322 3345 3 954 3590 3 1553 3840 4 551 
3095 3 334 3350 3 966 3595 3 1565 3845 4 561 
3100 3 346 3600 3 1578 3850 4 571 
3105 3 359 3355 3 978;;: 3855 4 582 
3110 3 371 ~ 3360 3 991 ~ 3600 4 060 3860 4 592 
3115 3 383: 3365 3 1003 ~ 3605 4 070 3865 4 602 
3120 3 396 ~ 3370 3 1015 ;e 3610 4 080 3870 4 613 
3125 3 408 g) 3375 3 1027 '': 3615 4 091 3875 4 623 ~ 

420 ·~ "'' 633: 3130 3 ~ 3620 4 101 ~ 3880 4 
3135 433 :~ 3380 3 1039 3625 

0 
3885 4 644 ~ 3 4 116,.:.: 

3140 3 445 ~ 3385 3 1051 3630 4 121 ~ 3890 4 654 g) 
p, 

664 -~ 3145 3 457 ~ 3390 3 1064 3635 4 131 tJl 3895 4 
3150 3 470 3395 3 1076 3640 4 141.s 3900 4 674:~ 
3155 3 483 3400 3 1088 3645 4 152 -~ 3905 4 684 ~ 
3160 .., 496 3405 3 1101 3650 4 162 ;a 3910 4 694 ~ u 

3165 3 508 3410 3 1113 3655 4 172:: 3915 4 705 
3170 3 520 3415 3 1125 3660 4 183 3920 4 715 
3175 3 532 3420 3 1138 ~ 3665 4 193 3925 4 725 

3425 3 1150: 3670 4 203 3930 4 736 
3180 3 545 3430 3 1162 ~ 3675 4 213 3935 4 746 
'3185 3 557 3435 3 1174g) 3940 4 756 
3190 3 569 3440 3 1186 ·~ 3680 4 223 3945 4 767 
3195 3 582 3445 3 1198 :~ 3685 4 233 3950 4 777 
3200 3 594~ 3450 3 1211 :';; 3690 4 243 
3205 3 606: 3455 3 1223 ~ 3695 4 253 3955 4 787 
3210 3 620 ~ 3460 3 1235 3700 4 264 3960 4 797,.... 
3215 3 632 g) 3465 3 1247 3705 4 275 3965 4 807 .£;: 
3220 3 644 -~ 3470 3 1259 3710 4 285 3970 4 817 ~ 
3225 3 657 ·:;: 3475 3 1271 3715 4 295,.... 3975 4 828: 

;a 3480 3 1284 3720 4 305 .£;: 3980 4 838 § ., 
3230 3 669 ~ 3485 3 1296 3725 4 315 to 3985 4 848 :§ 
3235 3 681 3490 3 1308 3730 4 325: 3990 4 859:8 
3240 3 693 3495 3 1321 3735 4 335 8 3995 4 869:: 
3245 3 706 3500 3 1333 3740 4 345 :§ 4000 4 879 
S250 3 719 3745 4 355:8 

3750 4 366:: 

Use nearest check point shown in heavy type. 



Frequency 4000 to 5000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

4000 5 100 4200 5 470 4500 5 1027 4750 5 1486 
4005 5 109 4250 5 564 4505 5 1036 4755 5 1495 
4010 5 119 4255 5 573 ~ 4510 5 1046 4760 5 1504~ 
4015 5 128 4260 5 582 ~ 4515 5 1055 4765 5 1513 ... ... "' 4020 5 138 4265 5 591 ;g, 4520 5 1064 4770 5 1523"" 
4025 5 147 4270 5 601 :g 4525 5 1073 4775 5 1532 § 
4030 5 156 ~ 4275 5 610 .s 4530 5 1083 4780 5 1541 ·u; 

165 J;l 
Ul 

155o E 4035 6 4280 5. 620 ·;;: 4535 5 1092 4785 5 
4040 5 174 ~ 4285 5 629;; 4540 5 1101 4790 5 1560 ~ 
4045 5 183 ~ 4290 5 638 ~ 4545 5 1110 4795 5 1569~ 
4050 5 193 § 4295 5 647 ~ 4550 5 1119 4800 5 1578 
4055 5 202 :§ 4300 5 657 4555 5 1128 > 4800 6 060 4060 5 211 :a 4560 5 1138 
4065 5 220 "'? ,.., 4305 5 666 4565 5 1147 4805 6 068 
4070 5 230 ~ 4310 5 675 4570 5 1156 4810 6 076 
4075 5 239 4315 5 684 4575 5 1165 4815 6 084 
4080 5 248 4320 5 693 4580 5 1174 4820 6 091 
4085 5 257 4325 5 702 4585 5 1183 ~ 4825 6 099 
4090 5 267 4330 5 713 4590 5 1193 ... 4830 6 106 

276 4335 722 4595 "' 4835 6 114~ 4095 5 5 5 1202 "" 
4100 5 285 4340 5 732 4600 5 1211 § 4840 6 121 ~ 

4345 5 741 4605 5 1220 tii 4845 6 129 ;g, 
4105 5 293 4350 5 750 461!) 5 ·1229 :E 4850 6 137 :g 
4110 5 303 4355 5 759 4615 5 1338 ~ 4855 6 145 ~ 
4115 5 312 4360 5 769 4620 5 1247~ 4860 6 152 E 
4120 5 322 4365 5 778 4625 5 1256 4865 6 160 ~ 
4125 5 331 4370 5 787 4630 5 1266 4870 6 168 d 
4130 5 340 4375 5 796 4635 5 1275 4875 6 176 
4135 5 349 4380 5 806 4640 5 1284 4880 6 183 
4140 5 359 4385 5 815 4645 5 1293 4885 6 191 
4145 5 368 4390 5 824~ 4650 5 1302 4890 6 198 
4150 5 377 4395 5 833 ~ 4655 5 1311 4895 6 206 
4155 5 386 4400 5 843 ~ 4660 5 1321 4900 6 213 
4160 5 396 ~ 4405 5 852 :g 4665 5 1330 
4165 5 405: 4410 5 862 .s 4670 5 1339 4905 6 221 

415 ~ 4415 
Ul 

4910 228 4170 5 5 371·;;: 4675 5 1348 6 
4175 5 424 ~ 4420 5 880;; 4680 5 1357 4915 6 236 
4180 5 433 ·~ 4425 5 8.89 ~ 4685 5 1366 4920 6 243 
4185 5 442 :E 4430 5 898 

~ 

4690 5 1376 4925 6 251 
4190 5 452: 4435 5 907 4695 5 1385 4930 6 259 
4195 5 461 ~ 4440 5 917 4700 5 1394 4935 6 267 
4200 5 470 4445 5 926 4940 6 274~ 

4205 5 479 4450 5 935 4705 5 1403 4945 6 282 ~ 
4210 5 489 4455 5 944 4710 5 1412 4950 6 290 ;g, 
4215 5 498 4460"' 5 954 4715 5 1421 ~ 4955 6 298 ~ 
4220 5 508 4465 5 963 47:20 5 1430 1;:; 4960 6 305 ·~ 
4225 5 517 4470 5 972 4725 5 1439 "" 4965 6 313 E 
4230 5 526 4475 5 981 4730 "' 4970 6 320 ~ 5 1449, § 
4235 5 535 4480 5 991 4735 5 1458 :§ 4975 6 328 ~ 
4240 5 545 4485 5 1000 4740 5 1468 ~ 4980 6 q35 
4245 5 554 4490 5 1009 4745 5 1477 00 4985 6 343 
4250 5 564 4495 5 1018 4750 5 1486 ~ 4990 6 351 

4500 5 1027 4800 5 1578 4995 6 359 
5000 6 366 

Use nearest check point shown in heavy type. 



Frequency 5000 to 6000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 
Fr(lq. A B Freq. A B Freq. A B Freq. A B 

5000 6 366 5200 6 674 5500 6 1133 5750 6 1513 
5005 6 374 5250 6 752 5505 6 1141 5755 6 1521 
5010 6 381 5255 6 760~ 5510 6 1148 5760 6 1528 
5015 6 389 5260 6 767 ~ 5515 6 1156 5765 6 1536 
5020 6 397 5265 6 775 ~ 5520 6 1163 5770 6 1544 
5025 6 405 5270 6 782 ~ 5525 6 1171 5775 6 1552 
5030 6 412 ...... 5275 6 790 ~ 5530 6 1179 5780 6 1559 
5035 6 420 ~ 5280 6 797£ 5535 6 1187 5785 6 1567 
5040 6 427 t 5285 6 805"" 5540 6 1194 5790 6 1574 

435 ~ 
., 

5045 6 5290 6 813:::! 5545 6 1202 5795 6 1582 
5050 6 443 § 5295 6 821 5550 6 1209 5800 6 1590 
5055 6 451 :§ 5300 6 828 5555 6 1217 5805 6 1598 :> 
5060 6 458 ;o 5560 6 1224 5810 6 1605-;; 
5065 6 466"' 5305 6 836 5565 6 1232 5815 6 1613: ..... 

1621 ~ 5070 6 474 ~ 5310 6 844 5570 6 1239 5820 6 
5075 6 482 5315 6 852 5575 6 1247 5825 6 1629 ~ 
5080 6 489 5320 6 859 5580 6 1254~ 5830 6 1636·~ 
5085 6 497 5325 6 867 5585 6 1262 .!< 5835 6 1644£ 
5090 6 505 5330 6 874 5590 6 1270 ~ 5840 6 1653 ~ 
5095 6 . 513 5335 6 882 5595 6 1278 rll 5845 6 1661:::! 
5100 6 520 5340 6 890 5600 6 1285~ 5850 6 1668 

5345 6 898 5605 6 1293 -~ 5855 6 1676 
5105 6 528 5350 6 905 5610 6 1300 ;o 5860 6 1683 
5110 6 535 5355 6 913 5615 6 1308~ 5865 6 1691 
5115 6 543 5360 6 920 5620 6 1315 ~ 5870 6 1699 
5120 6 551 5365 6 928 5625 6 1323 5875 6 1707 
5125 6 559 5370 6 935 5630 6 1330 5880 6 1715 
5130 6 567 5375 6 943 5635 6 1338 5885 6 1723 
5135 6 575 5380 6 951-;; 5640 6 1345 5890 6 1731 
5140 6 582 5385 6 959 ~ 5645 6 1353 5895 6 1739 
5145 6 590 5390 6 966 ~ 5650 6 1361 5900 6 1747 
5150 6 597 5395 6 974"' 5655 6 1369 
5155 6 605 5400 6 981 ~ 5660 6 1376 5905 6 1755 

"' 5160 6 613 ~ 5405 6 989 ·;;: 5665 6 1384 5910 6 1763 
5165 6 621.:.: 5410 6 996 ;o 5670 6 1391 5915 6 1771 ... 

1004 ~; 5170 6 628 15. 5415 6 5675 6 1399 5920 6 1779 
5175 6 636 ;g 5420 6 1012 ~ 5680 6 1406 5925 6 1787 
5180 6 644.£ 5425 6 1020 5685 6 1414 5930 6 1795 

6 
"fl 

5430 1027 5185 652 ·:: 6 5690 6 1421 5935 6 1803-;; 
5190 6 659:;:; 5435 6 1035 5695 6 1429 5940 6 1811: 
5195 6 667 ~ 5440 6 1042 5700 6 1436 5945 6 1819 ~ 
5200 6 674- 5445 6 1050 5950 6 1827 ;q 
5205 6 682 5450 6 1057 5705 6 1444 5955 6 1835 -~ 
5210 6 690 5455 6 1065 5710 6 1452 ...... 5960 6 1844 :E 
5215 6 698 5460 6 1073 5715 6 1460 ~ 5965 6 1852: 
5220 6 705 5465 6 1081 5720 6 1467 ~ 5970 6 1860 ~ 
5225 6 713 5470 6 1088 5725 6 1475 rll 5975 6 1868 
5230 6 721 5475 6 1096 5730 6 1482 .§ 5980 6 1877 
5235 6 729 5480 6 1103 5735 6 1490 ~ 5985 6 1885 
5240 6 736 5485 6 1111 5740 6 1498 ;o 5990 6 1893 
524-5 6 744 5490 6 1118 5745 6 1506 ~ 5995 6 1901 
5250 6 752 5495 6 1126 5750 6 1513 ~ 6000 6 1910 

5500 6 1133 5800 6 1590 

Use nearest check point shown in heavy type. 



Frequency 6000 to 7000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Ke. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

6000 7 100 6250 7 408 6500 7 719 6750 7 1027 
6005 7 106 6255 7 415 6505 7 725 6755 7 1033 
6010 7 112 6260 7 421 6510 7 732 6760 7 1039 
6015 7 119 6265 7 427 6515 7 738 6765 7 1046 
6020 7 125 6270 7 433 6520 7 744 6770 7 1052 
6025 7 131 6275 7 439 6525 7 750 6775 7 1058 
6030 7 138 6280 7 445 6530 7 756~ 6780 7 1064 ~ 
6035 7 144 6285 7 452 6535 7 762 J;l 6785 7 1070 J;l 
6040 7 150 6290 7 458 6540 7 769 ~ 6790 7 1076 .... 

"' 6045 7 156 6295 7 464 6545 7 775 ~ 6795 7 1083 
p. 

"' 6050 7 162 6300 7 470 6550 7 781 § 6800 7 1089 0: 
0 

6055 7 168 6305 7 476 6555 7 787 :§ 6805 7 1095 :§ 
174 ~ 

> 
1101 ;8 6060 7 6310 7 482 6560 7 793 ;a 6810 7 

6065 7 180 ... 6315 7 489 6565 7 799 <'! 6815 7 1107 ~ 
<ll ..... 

1113 .... 6070 7 186 p. 6320 7 495 6570 7 806~ 6820 7 
6075 7 193 ~ 6325 7 501 6575 7 812 6825 7 1119 
6080 7 199 -~ 6330 7 508 6580 7 818 6830 7 1125 
6085 7 2o5 :E 6335 7 514'0 6585 7 824 6835 7 1131 
6090 7 211 ~ 6340 7 520: 6590 7 830 6840 7 1138 
6095 7 217 ~ 6345 7 526 ~ 6595 7 836 6845 7 1144 
6100 7 223 6350 7 532 ~ 6600 7 843 6850 7 1150 
6105 7 230 6355 7 538 ~ 6605 7 849 6855 7 1156 
6110 7 236 6360 7 545 :E 6610 7 855 6860 7 1162 
6115 7 242 6365 7 551 ~ 6615 7 862 6865 7 1168 
6120 7 248 6370 7 557:::!. 6620 7 868 6870 7 1174 
6125 7 254 6375 7 564 6625 7 874 6875 7 1180 
6130 7 260 6380 7 570 6630 7 880 6880 7 1186 
6135 7 267 6385 7 576 6635 7 886 6885 7 1193 
6140 7 273 6390 7 582 6640 7 892 6890 7 1199 
6145 7 279 6395 7 588 6645 7 898 6895 7 1205 
6150 7 285 6400 7 595 6650 7 904 6900 7 1211 

6405 7 601 6655 7 910 6905 7 1217 
6155 7 291 6410 7 607 6660 7 917 6910 7 1223 '"" 
6160 7 297 6415 7 613 6665 7 923 u 6915 7 1229 JJ 
6165 7 303 6420 7 620 6670 7 929: 6920 7 1235 .... 

"' 6170 7 309 6425 7 626 6675 7 935 ~ 6925 7 1241 
p. 

"' 6175 7 315 6430 7 632 6680 7 941 gj 6930 7 1247 0: 
0 

6180 7 322 6435 7 638 6685 7 947 -~ 6935 7 1253 :§ 
6185 7 328 6440 7 644 6690 7 954 E 6940 7 1259 ;8 
6190 7 334~ 6445 7 650 6695 7 960 ~ 6945 7 1266 ~ 
6195 7 340 ~ 6450 7 657 6700 7 966:::!. 6950 7 1272 

.... 
6200 7 346 p. 6705 7 972 6955 7 1278 

Ul 

6205 7 352.: 6455 7 663 6710 7 978 6960 7 1284 . 0 

6210 7 359 "iii 6460 7 669 ~ 6715 7 984 6965 7 1290 
6215 7 365 :E 6465 7 675 J;l 6720 7 991 6970 7 1296 't:l 
6220 7 371"' 6470 7 681 ~ 6725 7 997 6975 7 1302 
6225 7 377:::!. 6475 7 687 ~ 6730 7 1003 6980 7 1308 
6230 7 383 6480 7 693 § 6735 7 1009 6985 7 1314 
6235 7 389 6485 7 699 :§ 6740 7 1015 6990 7 1321 > 
6240 7 396 6490 7 705 ;a 6745 7 1021 6995 7 1327 
6245 7 402 6495 7 713 ~ 6750 7 1027 7000 7 1333 ..... 
6250 7 408 6500 7 719~ 

6300 7 470 6600 7 843 

Use nearest check point shown in heavy type. 



Frequency 7000 to 8000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

6900 7 1211 7200 8 060 7500 8 366 7750 8 623 
7000 7 1333 7250 8 111 7505 8 371 ~ 7755 8 628 
7005 7 1339 ~ 7255 8 116 

t.l 
7510 8 376;.;; 7760 8 633 

7010 7 1345 .!<: 7260 8 121 7515 8 381 ::> 7765 8 638 
7015 7 1351 ~ 7265 8 126 7520 8 386 "" ~ 7770 8 644 
7020 7 1357 lf1 7270 8 131 7525 6 391 .s 7775 8 649 
7025 1363 .§ 7275 8 137 7530 "' 7780 654 7 8 397 ·r;: 8 
7030 7 1369 ·~ 7280 8 142 7535 8 402 ;s 7785 8 659 
7035 7 1376 ;s 7285 8 147 7540 8 407 8 7790 8 664 
7040 7 1382: 7290 8 152 ~ 7545 8 412 7795 8 669 
7045 7 1388 ~ 7295 8 157 .... 7550 8 417 7800 8 674 
7050 7 1394 7300 8 162 25. 7805 8 679 

7305 8 168 § 7555 8 422 7810 8 684 
7055 7 1400 7310 8 173 :§ 7560 8 427 7815 8 690 
7060 7 1406 7315 8 178 ;8 7565 8 432 7820 8 695 
7065 7 1412 7320 8 183 8 7570 8 437 7825 8 700 
7070 7 1418 7325 8 188 7575 8 443 7830 8 705 
7075 7 1424 7330 8 193 7580 8 448 7835 8 710 <> .!<: 
7080 7 1430 7335 8 198 7585 8 453 7840 8 715 ::> 
7085 7 1436 7340 8 203 7590 8 458 ~ 7845 8 721"" 
7090 7 1442 7345 8 208 7595 8 463 .... 7850 8 726 ~ 

"' 7095 7 1449 7350 8 213 7600 8 469 "" 7855 8 731 t 
7100 7 1455 7605 8 474 .§ 7860 8 736 ;s 
7105 7 1461 7355 8 218 7610 8 479 ·~ 7865 8 7418 
7110 7 1468 7360 8 223 7615 8 484 ;s 7870 8 746 
7115 7 1474 ~ 7365 8 228 7620 8 4898 7875 8 752 
7120 7 1480:;; 7370 8 233 7625 8 494 7880 8 757 
7125 7 1486 A 7375 8 238 7630 8 499 7885 8 762 
7130 7 1492 § 7380 8 243 7635 8 505 7890 8 767 
7135 7 1498 ·u; 7385 8 248 7640 8 510 7895 8 772 
7140 7 1504 :~ 7390 8 253 7645 8 515 7900 8 777 
7145 7 1510: 7395 8 259 7650 8 520 7905 8 782 
7150 7 1516 :j 7400 8 264 7910 8 787 
7155 7 1523 7405 8 269 7655 8 525 7915 8 792 
7160 7 1529 7410 8 274 7660 8 530 7920 8 797 
7165 7 1535 7415 8 279 7665 8 535 7925 8 802 
7170 7 1541 7420 8 284 ~ 7670 8 540 7930 8 807 
7175 7 1547 7425 8 290 ::> 7675 8 545 7935 8 813 
7180 7 1553 7430 8 295 A 7680 8 551 7940 8 818 
7185 7 1560 7435 8 300 .§ 7685 8 556 7945 8 823 
7190 7 1566 7440 8 305 ·~ 7690 8 561 ~ 7950 8 828 
7195 7 1572 7445 8 310 ;s 7695 8 567;.;; 
7200 7 1578 7450 8 315 8 7700 8 572 ::> 7955 8 833 

7455 8 320 7705 8 577 A 
I': 7960 8 838 

7200 8 060 7460 8 325 7710 8 582 ·~ 7965 8 844 <> 
7205 8 065 7465 8 330 7715 8 587> 7970 8 849 .!<: 

592 ;s .... 
7210 8 0700' 7470 8 335 7720 8 7975 8 854 ~ 
7215 8 076 ~· 7475 8 340 7725 8 5978 7980 8 859 ~ 

0 

7220 8 081 ~ 7480 8 345 7730 8 602 7985 8 864 ·u; 
7225 8 086 § 7485 8 351 7735 8 607 7990 8 869 :~ 
7230 8 091 :§ 7490 8 356 7740 8 613 7995 8 874:::. 
7235 8 096 ;8 7495 8 361 7745 8 618 8000 8 879 ~ 

7240 8 1018 7500 8 366 7750 8 623 8100 8 981 
7245 8 106 7800 8 674 
7250 8 111 

Use nearest check point shown in heavy type. 



Frequency 8000 to 10000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to l8 ,lOO Kc ·) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

8000 8 879 8400 8 1285~ 9000 9 100 9450 9 470 
8010 8 890 8500 8 1386 i;; 9010 9 108 . '9500 9 510 
8020 8 900 8510 8 1396 A 9020 9 116 9510 9 518 
8030 8 910 8520 8 1406 § 9030 9 124 9520 9 527 
8040 8 920 8530 8 1416 ·~ 9040 ·9 132 9530 9 536 
8050 8 930 8540 8 1426;:; 9050 9 140 9540 9 545 
8060 8 940 8550 8 1436::::: 9060 9 148 ~ 9550 9 553 .-.. 
8070 8 951 9070 9 156 J;; 9560 9 561 J;; 
8080 8 961 85(50 8 1446 9080 9 165 ~ 9570 9 570 ~ 
8090 8 971 857(\ 8 1456 9090 9 174 ~ 9580 9 578 ~ 
8100 8 981-;; 8580 s 1467 9100 9 182 § 9590 9 586 § 
8110 8 991"' 8590 8 1477 9110 9 190 :§ 9600 9 595 :§ ... 

9120 198 ~ 9610 601 ~ 8120 8 1001 ~ 600 8 1487 9 9 
8130 8 1012 ~ 8ti10 8 1498 9130 9' 206 ""! 9620 9 610 ""! 

0 
9140 

0 
9630 620 e 8140 8 1022 ·u; 8620 8 1508 9 214 ~ 9 

8150 8 1032 :~ 8680 8 1518 9150 9 222 9640 9 628 
8160 8 1042 ~ 8610 8 1528 9160 9 230 9650 ~1 636 
8170 8 1052 '-' 8650 8 1538 9170 9 239 9660 9 644 
8180 8 1062 8t16C1 8 1548 9180 9 248 9670 9 652 
8190 8 1073 8GI i' 1559 0 9190 9 256 
8200 8 1083 R6:30 1569: 9200 9 264 9680 9 660 
8210 8 1093 R690 8 1579 g 9210 9 272 9690 9 668 
8220 8 1103 8700 8 1590 § 9220 9 280 9700 9 676 
8230 8 1113 8710 8 1600 ·u; 9710 9 684 
8240 8 1123 8720 8 1610 :~ 9230 9 288 9720 9 693 
8250 8 1133 "" 9240 9730 8730 8 1621 rl 9 296 9 701 

8740 8 1631 
~ 

9250 9 304 9740 9 709 
8260 8 1143 8750 8 1641 9260 9 313 9750 9 717 
8270 8 1153 8760 8 1653 9270 9 322 9760 9 725 
8280 8 1163 8770 8 1663 9280 9 330 9770 9 733 
8290 8 1173 8780 8 1673 9290 9 338 9780 9 742 
8300 8 1183 8790 8 1683 9300 9 346 9790 9 751 
8310 8 1194 8800 8 1694 9310 9 354 9800 9 760 
8320 8 1204 8810 8 1704 9320 9 362 9810 9 769 
8330 8 1214 8820 8 1715 9330 9 370 9820 9 777 ~ 
8340 8 1224 8830 8 1725 9340 9 378 ~ 9830 9 785 ~ 
8350 8 1234 8840 8 1736 9350 9 387 ~ 9840 9 793 & 
8360 8 1244 8850 8 1747 9360 9 396 ~ 9850 9 801 !!! 
8370 8 1254 ~ 9870 9 404 § 9860 9 809 .2 

O:l 
8380 8 1264 8 8860 8 1757 9:l80 9 412 :§ 9870 9 817 ·;; 
8390 8 1274 p, 8870 8 1768 9390 9 420 ~ 9880 9 s2s ;a 
8400 8 1285 .s 00 

1\880 8 1779 9400 ~) 428 ~ 9890 9 834 0 
8410 8 129.5 ·5: 8890 8 1789 9410 9 436 e 9900 9 843 ~ 
8420 8 1305;;; 8900 8 1799 0 9420 9 444 9910 9 851 
8430 8 1315::: 8910 8 1811 .!<: 9430 9 452 9920 9 859 
8440 8 1325 

... 
9440 9 9930 8H20 8 1821 & 461 9 867 

8450 8 1335 8930 8 1832 <:: 9450 9 470 9940 9 875 
8460 8 1345 8!l40 8 

0 
1843 ·u; 9460 9 478 9950 9 883 

8470 8 1355 8950 8 1854 :~ 9470 9 486 9960 9 891 
8480 8 1365 8960 8 1865::: 9480 9 494 9970 9 899 
8490 8 1376 8970 8 1877 ~ 9490 9 502 9980 9 908 
8500 8 1386 8980 8 1888 9500 9 510 9990 9 917 

8990 8 1899 10000 9 925 
9000 8 1910 

Use nearest check point shown Jn heavy type. 



Frequency 10000 to 12000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

9900 9 843 10350 9 12110 10800 10 060 11500 10 538 
10000 9 925 10500 9 1333 ~ 11000 10 195 11510 10 545 

10510 
... 

11010 202 10010 9 933 9 1341 ~ 10 11520 10 551 
10020 9 9410 10520 9 1349 ~ 11020 10 209 11530 10 5]>7 
10030 9 949: 10530 9 1357 .s 11030 10 216 11540 10 563 

957 ~ 10540 
UJ 

11040 223 10040 9 9 1365 ·;;: 10 11550 10 570 
10050 9 965 1!1 10550 9 1373 ;a 11050 10 230 11560 10 577 
10060 9 973 ·~ 10560 9 1381 ~ 11060 10 237 11570 10 584 
10070 9 982 :E 10570 9 1389 ~ 11070 10 243 11580 10 591 
10080 9 991 '0 11080 10 249 11590 10 598 

00 

10090 9 999 e. 10580 9 1397 11090 10 256 11600 10 605 
10100 9 1007 10590 9 1405 11100 10 264 11610 10 613 
10110 9 .1015 10600 9 1413 11110 10 270 11620 10 619 
10120 9 1023 10610 9 1421 11120 10 277 11630 10 625 

10620 9 1430 11130 10 284 11640 10 632 ~ 
" 10130 9 1031 10630 9 1438 11140 10 291 11650 10 639 ~ 

10140 9 1039 10640 9 1446 11150 10 297 11660 10 646 ~ 
A 

10650 11160 10150 9 1047 9 1454 10 305~ 11670 10 653"' 
10160 9 1055 10660 9 1462 0 11170 10 311~ 11680 10 660 .§ 
10170 9 1064 10670 9 1470: 11180 10 317 ~ 11690 10 667 ·~ 
10180 9 1072 10680 9 1478 ~ 11190 10 324 ~ 11700 10 674 ;a 
10190 9 1080 10690 9 1486 ~ 11200 10 331 § 11710 10 680 ~ 
10200 9 1089 10700 9 1494 ·~ 11210 10 338 :§ 11720 10 687e 
10210 9 1097 10710 9 1504 :E 11220 10 345 ;8 11730 10 694 
10220 9 1105 10720 9 1512: 11230 10 352 ~ 11740 10 701 
10230 9 1113 10730 9 152o e. 11240 10 359 e. 11750 10 708 
10240 9 1121 10740 9 1528 11250 10 366 11760 10 715 
10250 9 1129 10750 9 1536 11260 10 372 11770 10 722 
10260 9 1138 10760 9 1544 11270 10 378 11780 10 729 
10270 9 1146 10770 9 1552 11280 10 385 11790 10 736 
10280 9 1154 10780 9 1560 11290 10 392 11800 10 742 
10290 9 1162 10790 9 1569 11300 10 399 11810 10 748 
10300 9 1170 ~ 10800 9 1578 11310 10 406 11820 10 755 
10310 9 1178 1;; 11320 10 413 11830 10 762 
10320 9 1186 ~ 10800 10 060 11330 10 420 11840 10 769 
10330 9 1194 § 10810 10 066 11340 10 427 11850 10 776 
10340 9 1202:§ 10820 10 072 11350 10 433 
10350 9 1211 ;8 10830 10 079 11360 10 440 11860 10 783 
10360 9 1219 "": 10840 10 086 11370 10 447 118'/0 10 790 
10370 9 1221 e 10850 10 093 11380 10 454 11880 10 797 
10380 9 1235 10860 10 100 11390 10 462 11890 10 803-;-
10390 9 1243 10870 10 107 ~ 11400 10 469 11900 10 810 ~ 

<) .... 
10400 9 1251 10880 10 114 ~ 11410 10 475 11910 10 817 ~ 
10410 9 1259 10890 10 121 ~ 11420 10 482 11920 10 824 ~ 
10420 9 1267 10900 10 127 "' 11430 10 489 11930 10 831 .s 

134 .§ "' 10430 9 1275 10910 10 11440 10 495 ~ 11940 10 838 ·;:: 
10440 9 1284 10920 10 141 ~ 11450 10 503 ~ 11950 10 845 :a 
10450 9 1292 10930 10 148 :a . 11460 10 510 1;; 11960 10 852 ~ 
10460 9 1300 10940 10 155 ~ 11470 10 517 ~ 11970 10 859 e 
10470 9 1308 10950 10 162 e. ;::: 11980 10 866 0 

10480 9 1316 10960 10 169 114M 10 524 :§ 11990 10 873 
10490 9 1324 10970 10 176 11490 10 531 ~ 12000 10 879 
10500 9 1333 10980 10 183 11500 10 538 00 

10990 10 189 11700 10 674~ 
11000 10 195 

Use nearest check point shown in heavy type. 



Frequency 12000 to 14000 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRA.TION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 
Freq. A B Freq. A B Freq. A B Freq. A B 

12000 11 100 12500 11 408 13000 11 719 13500 11 1027 
12010 11 106 12510 11 415 13010 11 725 10510 11 1033 
12020 11 112 12520 11 421 13020 11 732 13520 11 1039 
12030 11 119 12530 11 427 13030 11 738 13530 11 1046 
12040 11 125 12540 11 433 13040 11 744 13540 11 1052 
12050 11 131 12550 11 439 13050 11 750 13550 11 1058 
12060 11 138 12560 11 445 13060 11 756 13560 11 1064 
12070 11 144 12570 11 452 13070 11 762 13570 11 1070 ~ 
12080 11 150 12580 11 458 13080 11 769 13580 11 1076 ~ 
12090 11 156 12590 11 464 13090 11 775 13590 11 1083 "" 
12100 11 162 12600 11 470 13100 11 781 13600 11 1089 § 
12110 11 168 ~ 12610 11 476 13110 11 787 13610 11 1095 ·o; 

" 13120 11 793 13620 1101 :E 12120 11 174 .>: 12620 11 482 11 
12130 11 180 .\) 12630 11 489 13130 11 799 13630 11 1107~ p. 

1113 e 12140 11 187 til 12640 11 495 13140 11 806 13640 11 
12150 11 193 .§ 12650 11 501 13150 11 812 13650 11 1119 
12160 11 199 ~ 12660 11 508 0 13160 11 818 ~ 13660 11 1125 
12170 11 205 ;a. 12670 11 514: 13170 11 824 ~ 13670 11 1131 
12180 11 2ll~ 12680 11 520 ~ 13180 11 830 ~ 13680 11 1138 
12190 11 217 ~ 12690 11 526 ~ 13190 11 836 g 13690 11 1144 
12200 11 223 12700 1.1 532 ~ 13200 11 843 :§ 13700 11 1150 
12210 11 230 12710 11 538 E 13210 11 849~ 13710 11 1156 
12220 11 236 12720 11 545 ~ 13229 11 855 <0 13720 11 1162 
12230 11 242 12730 11 551::::. 13230 11 862 e 13730 11 1168 
12240 11 248 12740 11 557 13240 11 868 13740 11 1174 
12250 11 254 12750 11 564 13250 11 874 13750 11 1180 
12260 11 260 12760 11 570 13260 11 880 13760 11 1186 
12270 11 267 12770 11 576 13270 11 g86 13770 11 1193 
12280 11 273 12780 11 582 13280 11 892 13780 11 1199 
12290 11 279 12790 11 590 13290 11 898 13790 11 1205 

12800 11 595 13300 11 904 13800 11 1211 
12300 11 285 12810 11 601 13310 11 910 13810 11 1217 
12310 11 291 12820 11 607 13320 11 917 13820 11 1223 
12320 11 297 12830 11 613 13330 11 923 13830 11 1229 
12330 11 303 12840 11 620 13340 11 929 13840 11 1235 
12340 11 309 12850 11 626 13350 11 935 13850 11 1241 
12350 11 315 12860 11 632 13360 11 941 13860 11 1247 0 
12360 11 322 12870 11 638 13370 11 947 13870 11 1253 .>: 
12370 11 328~ 12880 11 644 13380 11 954 13880 11 1259 ~ 
12380 11 334 .\) 12890 11 650 13390 11 960 13890 11 1266 ~ 
12390 11 340 p. 12900 11 657 13400 11 966 13900 11 1272.;: 

til 

13910 1278 ~ 12400 11 346 g 11 
12410 11 352 :§ 12910 11 663 13410 11 972 13920 11 1284 ;a 
12420 11 359 ~ 12920 11 669 0 13420 11 980-o 13930 11 1290 ci 
12430 11 365 <0 12930 11 675: 13430 11 986 ,!4 13940 11 1296 ~ 

371e 681 ~ 13440 11 
.... 

13950 12440 11 12940 11 991 ~ 11 1302 
12450 11 377 12950 11 687 ~ 13450 11 997 ~ 13960 11 1308 
12460 11 383 12960 11 693 -~ 13460 11 1003.;: 13970 11 1314 
12470 11 389 12970 11 699 E 13470 11 1009 -~ 13980 11 1321 
12480 11 396 12980 11 706 ~ 13480 11 1015 ;a 13990 11 1327 
12490 11 402 12990 11 113::::_ 13490 11 1021 ~ 14000 11 1333 
12500 11 408 13000 11 719 13500 11 1027 ._, 
12600 11 470 13200 11 843 

Use nearest check point shown in heavy type. 



Frequency 14000 to 16000 kilocycies 

TABLE .3-2 H-F OSCILLATOR CALIBRJ~TION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

13800 11 1211 14400 12 060 15000 12 366 15500 12 623 
14000 11 1333 14500 12 111 15010 12 371 ~ 15510 12 628 
14010 11 1339 0 14510 12 116 15020 12 376 ~ 15520 12 633 
14020 11 1345 ~ 14520 12 121 15030 12 381 ~ 15530 12 638 
14030 11 1351 ~ 14530 12 126 15040 12 386 ; 15540. 12 644 
14040 11 1357 ~ 14540 12 131 15050 12 391 § 15550 12 649 
14050 11 1363 .s 14550 12 137 15060 12 397 :§ 15560 12 654 
14060 11 1369 '~ 14560 12 142 ~ 15070 12 402 ~ 15570 12 659 
14070 11 1376;; 14570 12 147 ~ 15080 12 407"' 15580 12 664 
14080 11 1382 ~ 14580 12 152 "" 15090 12 412 ~ 15590 12 699 

1388 ~ 
tJl 15600 12 674 14090 11 14590 12 157 § 15100 12 417 

14100 11 1394 14600 12 162 :§ 15610 12 679 ~ 
14610 12 168 ~ 15110 12 422 15620 12 684 ... 

14110 11 1400 14620 12 173"' 15120 12 427 15630 12 689 ~ 
14120 11 1406 14630 12 178~ 15130 12 432 15640 12 694 ~ 
14130 11 1412 14640 12 183 15140 12 437 15650 12 699 ·~ 
14140 11 1418 14650 12 188 15150 12 443 15660 12 705 :~ 
14150 11 1424 14660 12 193 15160 12 448 15670 12 710 ~ 
14160 11 1430 14670 12 198 15170 12 453 0 15680 12 715 ~ 
14170 11 1436 14680 12 203 15180 12 458: 15690 12 721 
14180 11 1442 14690 12 208 15190 •12 463 ~ 15700 12 726 
14190 11 1449 14700 12 213 15200 12 469 ~ 15710 12 731 
14200 11 1455 15210 12 474 ·~ 15720 12 736 
14210 11 1461 14710 12 218 15220 12 479 :~ 15730 12 741 
14220 11 14680 14720 12 223 15230 12 484 '0 15740 12 746 

1474:. 12 228 "' 14230 11 14730 15240 12 489 ~ 15750 12 752 
14~40 11 1480 ~ 14740 12 233 15250 12 494 15760 12 757 
14250 11 1486 ~ 14750 12 238 15260 12 499 15770 12 762 
14260 11 1492 ·~ 14760 12 243 15270 12 505 15780 12 767 
14270 11 1498 ·:; 14770 12 248 15280 12 510 15790 12 772 
14280 11 1504;; 14780 12 253 15290 12 515 15800 12 777 

"' 14290 11 151o e. 14790 12 259 15300 12 520 
14300 11 1516 14800 12 264 15810 12 782 ~ 
14310 11 1523 14810 12 269 15310 12 525 15820 12 787 ~ 
14320 11 1529 14820 12 274 0 15320 12 530 15830 12 792 ~ 
14330 11 1535 14830 12 279: 15330 12 535 15840 12 797; 
14340 11 1541 14840 12 284 ;g. 15340 12 540 15850 12 802 § 

14350 11 1547 14850 12 290 ;@ 15350 12 545 15860 12 807 :§ 
;> 

14360 11 1553 14860 12 295 .s 15360 12 551 15870 12 813 :a 
tJl 

14370 11 1560 14870 12 300 ·;;: 15370 12 556 0 15880 12 818"' 
14880 12 305;; 12 561 ~ 

0 

14380 11 1566 15380 15890 12 823 ~ 
12 310 6 

... 
14390 11 1572 14890 15390 12 567 g 15900 12 828 
14400 11 1578 14900 12 315 ~ 15400 12 572 ~ 

14910 12 320 15410 12 577 .s 15910 12 833 

14400 12 060 14920 12 325 15420 12 582 ·~ 15920 12 838 0 

14410 12 065 ~ 14930 12 330 15430 12 587 :a 15930 12 844 ~ ... 
14420 12 070 ~ 14940 12 335 15440 12 592 6 15940 12 849 ~ 

14430 12 076 ~ 14950 12 340 15450 12 597 ~ 15950 12 854 ·~ 

"" 14960 12 345 15460 12 602 15960 12 859 .s 14440 12 081 tJl tJl 

14450 12 086 § 14970 12 351 15470 12 607 15970 12 864 ·;;: 

14460 12 091 :§ 14980 12 356 15480 12 613 15980 12 869 :a 
;> 

14990 12 361 15490 12 618 15990 12 874 ci 14470 12 096;; 
14480 12 101"' 15000 12 366 15500 12 623 16000 12 879 ~ 

0 15600 12 674 16200 12 981 14490 12 106 ~ 
14500 12 111 

Use nearest check point shown in heavy type. 



Frequency 16000 to 18100 kilocycles 

TABLE 3-2 H-F OSCILLATOR CALIBRATION DATA (2000 Kc. to 18,100 Kc.) (Cont.) 

Freq. A B Freq. A B Freq. A B Freq. A B 

16000 12 879 16500 12 1133 16800 12 1285 17400 12 1590 
16010 12 884 16510 12 1138 17000 12 1386 0 17550 12 1668 
16020 12 890 16520 12 1143 17010 12 1391,;: 17560 12 1673 ... 
16030 12 895 16530 12 1148 17020 12 1396 ~ 17570 12 1678 
16040 12 900 16540 12 1153 17030 12 1401 ~ 17580 12 1683 ~ 
16050 12 905 16550 12 1158 17040 12 1406 .s 17590 12 1688] 
16060 12 910 1-6560 12 1163 17050 12 1411 -~ 17600 12 1694 t 
16070 12 915 16570 12 1168'""' 17060 12 1416 ;s 17610 12 1699 ~ 
16080 12 920 16580 12 1173] 17070 12 1421 ~ 17620 12 1704 § 
16090 12 925 0 16590 12 1179 t 17080 12 1426 e 17630 12 1709 :§ 

1184 ~ > 16100 12 930,;: 16600 12 17090 12 1431 17640 12 1715:S 
16110 12 935 1;; 16610 12 1189 § 17100 12 1436 17650 12 1720:;; .,. 

1194 :§ 1725 e 16120 12 940 :n 16620 12 17660 12 
~ > 

16130 12 945 .s 16630 12 1199;; 17110 12 1441 17670 12 1731 
16140 12 951 -~ 16640 12 1204 :6 17120 12 1446 17680 12 1736 
16150 12 956 ;s 16650 12 12o9 e 17130 12 1452 17690 12 1742 
16160 12 961 6 16660 12 1214 17140 12 1457 17700 12 1747 
16170 12 966 ~ 16670 12 1219 17150 12 1462 
16180 12 971 16680 12 1224 17160 12 1467 177.10 12 1752 
16190 12 976 16690 12 1229 17170 12 1472 17720 12 1757 
16200 12 981 16700 12 1234 17180 12 1477 17730 12 1763 
16210 12 986 16710 12 1239 17190 12 1482 17740 12 1768 
16220 12 991 16720 12 1244 17200 12 ~487 17750 12 1773 
16230 12 996 16730 12 1249 17210 12 1492 17760 12 1779 
16240 12 1001 16740 12 1254 17220 12 1498 17770 12 1784 
16250 12 1006 16750 12 1259 17230 12 1503 17780 12 1789 
16260 12 1012 16760 12 1264 17240 12 1508 17790 12 1795 
16270 12 1017 16770 12 1270 17250 12 1513 17800 12 1800 
16280 12 1022 16780 12 1275 17260 12 1518 17810 12 1805 
16290 12 1027 16790 12 1280 17270 12 1523 17820 12 1811 
16300 12 1032 16800 12 1285 17280 12 1528 17830 12 1816 
16310 12 1037 16810 12 1290 17290 12 1533 ]" 17840 12 1821 
16320 12 1042 16820 12 1295 17300 12 1538 ... 17850 12 1827 
16330 12 1047 16830 12 1300 17310 12 1544 ~ 17860 12 1832 
16340 12 1052 16840 12 1305 17320 12 1549 ~ 17870 12 1837 0 
16350 12 1057 16850 12 1310 17330 12 1554 -~ 17880 12 1843 ~ 
16360 12 1062 ~ 16860 12 1315 ]" 17340 12 1559 :~ 17890 12 1848 ;g. 
16370 12 1067] 16870 12 1320 ... 17350 12 1564 ~ 17900 12 1854 ~ 
16380 16880 "' 1569 ci 12 1860 -~ 12 1073 1;; 12 1325"" 17360 12 17910 
16390 12 1078 ~ 16890 12 1330 § 17370 12 1574 ~ 17920 12 1865 :E 
16400 12 1083 § 16900 12 1335 ·o; 17380 12 1579 17930 12 1871"" 

1340 :~ 
00 

16410 12 1088 :§ 16910 12 17390 12 1584 17940 12 1877 ~ 
1093 ~ 1345::: 17400 12 1590 

0 
16420 12 16920 12 17950 12 1882 ~ 
16430 12 1098 "? 16930 12 1350 ci 17410 12 1595 17960 12 1888 
16440 12 11o3 e 16940 12 1355 ~ 17420 12 1600 17970 12 1893 
16450 12 1108 16950 12 1361 17430 12 1605 17980 12 1898 
16460 12 1113 16960 12 1366 17440 12 1610 17990 12 1904 
16470 12 1118 16970 12 1371 17450 12 1615 18000 12 1910 
16480 12 1123 16980 12 1376 17460 12 1621 18010 12 1915 
16490 12 1128 16990 12 1381 17470 12 1626 18020 12 1921 
16500 12 1133 17000 12 1386 17480 12 1631 18030 12 1927 

17490 12 1636 18040 12 1933 
17500 12 1641 18050 12 1939 
17510 12 1647 18060 12 1944 
17520 12 1653 18070 12 1949 
17530 12 1658 18080 12 1955 
17540 12 1663 18090 12 1961 
17550 12 1668 18100 12 1966 

Use nearest check point shown in heavy type. 
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200KC TO 475KC 

D420A 



156

°F++++++~~+++~-+++++-+-+--l-f~ff~H-f~~ I j l· Ft Ft I F1· F+ y:t 
1520

f--Ffffff~fl+++-f.++++++++++· 1 1 >' r ·1 • r l r t 1 t t :;:1~ 
l 'r-,. f'"'' ' l·~ ti:'L±illk 

1480 R~T r:-. :I r 1·- fcry.-1'--::- ,., ~"" r+-7-+-r: ~ .• ·. ··. v . if ; I i; ' H ... +[ 
1-,.,-- I T . ' v lL ' •.. .G 

1440 . . . '--· --+- .• ~y RANGE 6 _f,~ ..;.em f-tc~ i;'rt·n• - nryr-c I • . /; ' ~ 
1 

'• 

1 

: lc_ 

140o . . ·- _ . t~,·~r ··-r - ·· p . , ' •:' · ::, ~rfh· t:.nf--.· ·:"1rr· -t- --r-~ - r~- ·, •. , l :H:i ltL 

1360 , L........L.. •• , ••. ,~ ""'r--- -i , r". r· -~-~~"· 
1 

.... )' J.,.1 # P'L:k, ~ '' t;......,j~~~~~~ "T~; I I ' ~ 
-j , 1-; +++ tT +t;rrf ' I i J . l l'i;o'' ': : .. ·,, •. , .•' .. · 1320 I V 1 1 • , i ' .,il 

f' 1 I ++ i ·-r--C.-+~ ·-t:;: ! ·: ,· ;: I 

. I ; i -L I I ' I ' '! I S' i ; 0 !i 
1260 . . . . n. . .. .· T i .•. l~H~ --,r-t,~ ·-nk:: ·-:'f~· -c-; . "'· .. ;c . . .• .·,, 'TI ?. .,. :~[Hl ~~l~ 

. ··c+' "r""tc:j·~ · 1 i I : / . . ':· · l,•,r::m:r~ 
1240 I ! ! .A"' ·~ I 'l'' ,. < J: -+-+·.,r··•+ t . ! ·~12 'I ~1 I ' : . I :: ~:'1 

-+-+-+-t-+fftl1-++-H-H·c-j-:-f'TT'T"T I t I J 'l~;t ~Lld i 

.v -~ J f.+.J 7 --. I l .t, .l t ' I '' ;:[i ' 
_J 'I 1...... I L J ' I 101 ., i L A 
u 1120 I /t · 1· .. · 
>- ----.., -- f-e~ . ' .. .J~ ~ I . ____ · .. · ' ·:~ 
g 1o6o i ; Vi . I · . ·· ·H+id;;'ll 
_J J I -' ! i ' l I . ., :; lJ' "'"'" - ·-r .~fc- ~p-~· , · · ·· ,. ''".ii 
~ 1040 i I V j 1 NOTE: THE "RANGE" REFERS ' · [(! lii~,l 

T , '·' "'· .,.. 
Z ·~ - - f--4., TO THE POSITION OF . ·' ' 

1000 I ! CONTROL "F" , ._ •. ·I ''' i 'c· , :tiJ 
>
u 
z 
w 
:J 
0 
w 
0:: 
L1-

1-
:J 
a. 
1-
:J 
0 

I , i. ~- 1 :;\;;<.;i' :;: !i i 
960 I t. .• ' :, . ><' :, : 'L" Hll 

"
1 

H.,).l_._d,..,.+M+~ .! ~ ''''·'·.':':;.A'f,,.c'• .l :I:,. 

I n· I !. .• ......... ~. ' I RANGE sl ±1'1 
920 I . . . rr . ~ 

f:-l,~....,.~r- . .f.,., ··~ .. - .,......1. I . .· .: .. 
1 I I , I · I .;d./ L. ±. f',:w. c ' tD:LL~.J-;t-+++-++t-·1-t·i-ti"Ttt 7 ,,,. 1 :r :·· ;c-~•T~ l' '']' • 'T 17 -:;~ r0 tfT;! 

860 +~ + -p .. ,;~ , :; ···:. 7; + 7fJ1 iJ7IT TIT il '0ITJ 
I 1 i . . ... . . , , : :~: . !', : , ~Sw:;: m 

840 n .. . . 1 ~ f'.-.J h~ _. ...., + .. . . I!' Jj, 1_·~ 
H,.., HI ::::::; I ., ' . ;· '~····· ' i~';; ti~ )c1 if 

eoo 

1 

/ -c--· .. .c..J-:.'.. -f._, '-~-f.;;-,. - · , .• · ::: 1 ' : F P Ag:,TI L"L-.+.,-J~+--14-+-'-' :.,_!:? . . f r 'i' ;; "td 
760 , I _.;J? ~- . -- - f-.; - ,.. -;- , , i ' ' )J ~ •t• " •T '-'•+--• --i~t:;;;;' i j ~ \ ~ 
120 i I . ·t : .... . . , . £ FF .. j_.;.~-- I 1 I ~c [:''. j 

I ' I j + i ·' 660 i I '' --' I "-+- j .... -4-- ' . f -~ ~ I; ;, lj, I,. ... f. ,-j,, .• t--:1-· f--1·- +- . I •• ,.,.. ... I ' ' 

640 Ll • l i I J . . I i ! I ....-P" t TIT J 18! ,j I TTliT' "T ' l--- ---- --- ,.-t~ ~ i~l:·· ·- k~"" ~ H· _, RANGE 4 ''•, 

600 , I , . ..j_. ~~~ .. 1 · · ~ 
-i""f--f-- - -~--- -- -- . - . - ·-

560 ' ' ' ! .. I l k--t-:' . .< I '; ''q:~ ~:fi f, i J I' i 

+ I. k--'f-'"" ·· ': •, H '': li' f:•i ''i r- __ , ··- - . , . - r-- ,...., -~ .-i-;:;;>f.41r- .. , , , . , 
5 20 ' I ,,... l . CCI' ' 

I I .. _,..;::::::-' ·~J . ''i''ini d f1

: 

460 
1 i _.f--P 1 1 ••. ·... . .... •• -~ ;mrtw Pi 

1-r-" ! 1 . .• . 1 i h .. T ' . ,'I 
., .. , -:1["'·~:-cr --t~· ~. ~ ,,,+~~--+-• b.,_,. c ' : ;: ; I c' ,, • " ! : l 

440 . . •: . 

I --- .. -;-.J J ·-l~~-H--· -- ~~ ~· . ····- ~r-· j . .,;"', ·r, !;cr;;: 
400 r~ ; r~r- i ·r- I I I i • . ..• ! i, 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

CONTROL "G" SETTING 

LOW FREQUENCY TUNING CHART 
475KC TO 1500KC 

D421A 



·;.. .. ~"t 

U) 
w 
_J 
u 
>-u 
0 
_J 

~ 

z -
>-u 
z 
w 
::> 
a 
w 
a: 
LL. 

I-
::> 
a.. 
I-
::> 
0 

4500 

4400 

4300 

4200 

4100 

4000 

3·900 

3800 

370.0 

3600 

3500 

3400 

3300 

3200 

3100 

3000 

2900 

2800 

2700 

2600 

2500 

2400 

2300 

2200 

2100 

~--!-+ -+ --j---1--J -+- +-+-+--+-·+--f--1 f r- --+- -+ --~-- +-f -[-- __j__ ---]-- j i +--t---1 --. I -, I -1-Tft f ,-i-ril--f I i t IJ-+n=--- --,-
t J t ! 1 ! I : t i i l ! : 1. r I ; 

! t-·-i---t-l'j---::[t:tt1Ii--t--t-r-t--- f-~+-+-+:b~4=+-~+~=+=r=t::J:Jj R
=t=_; i - --
---t -t- T i 

f : I • I I -· Y"! ! t----r-r-t- V'l j t 

l--H-! _j_ L-~ l __ : 4-t--i--i1--{--LLJ- 1- ~- 1- I l-Lf -+--+----'----1 
! ! } )~~r ~, f!: I I ) I I: 

f---i-Ui4-l
1 

__ J
1 

_ _J Lf t 
' \ I ' I . 

**l'['''l't· f-+-+- 1 {_ -t-_L , ·· __ j ___ -+--+--. -t---l- - j_--· ·· I -
! ! l ! ~ , r ! ~ 

NOTE: THE "RANGE' REFERS 

TO THE POSITION OF 

CONTROL "A" 

' l + > (-_' 

~ '+ i 1 I ~----_:J +i_ -R I Tf!,-1-y--, +-[ r t rTI --·~·-·-·l L 

l--+-++--1 _11 ... +--1--t-l-+-t-+.--1-l L ~t- r i li I r-
. - - · 1 r.:.~-=~rr r·r- . , 
lli+tf~

, I ' I i 
!--+--+-!-' - -.+- t·-+--l~-~- 1 - ·,·-- 1 !-- --1 

' ' ' 

- 1 --'--+---1 -t -- ~- + ~1
'1 1 -T--1-

s-.-+--+--c-- -1 l + - =t-+' -+-_ +' --t' --+'----l----l:--t-----t---t---t---t-+--t-t--t---t--t--T----1-,~h~------i-
i I 

2000 . 
0 100 200 300 400 500 600. 1 700 800, IXIO .. _I.OOO HOO 1200 13~ 1,460 !500 l!lO(l')WP 1800'_1900 2000 

·t ,iJgt;~,_..· ... ~·f~:-,~-:::·,_~~. . '·.~·~--~~~~,~~--;~~~. 
HIGH FREQUENCY TUNING CHART 

D542A 2000 KC TO 4000 KC 

> • ' 

- ~;· 



" 

goooLL.LL .. ! ! I l t r . 1 ' i J---+~~-] f 
lflf f i! 1 t! r I : Y t-~ 

8800 
' 1 1 r 1 r . : 1 r 1 t : t I ...v 1 r t ~-. 1 --t--f---r- 1 l 1 · 1 '1 r r y- - · t::+=t-·;i 

860o l l ! l 1 1 _,...P" r H- RANGE a li 
l I i ) ,. ----v-- -f i \ i I 1 -

8400 I . I ' i v ' i j ! I l 
~ ' ; i V I i f 1 • 1--.----1 

8200 : 1 ! Vr 1 \ 
'---+--- I f-j-, v I f---+--J 

8000 + -L ~------ 1 _~---'v 1 _ + 
' _L ,......., I i I i ' 

l I 1 I I .!. L '-~-- t· , ... rrrr r T {I) pi' ' i I I . 1-r:- L ' I 

i j I '. ' I f f : 1--L ! I ... -;- • 7600 i -+- I v I l : ! i V) 

t--+ j-- - rp:-r· ! i 1 1 r .I - ~ [- f---j--
' · · 1 r 1 , _!_ i . W 7400 · !-" I · + 1 + 

~ )/ , , ;-rr: ;_ l K 1- : -+ ·- ~ 
>- 7200 , f . I · pr J. : _; , 
U ~- j I ' i I : + , __ o c--r J .i : , ,_.i-.-j •', , _c. --··· =' rooo ; , ! _ .. I t : - C ++- r ; --1-'f : ; RANGE 'J-+ '! 1 
:.:: - I ' ' ' i l ___ r- ' : .. ; .. - ___ ,_T_T 

! ' I I ! ~ ..J. --~- : r--T- ___j__ i -+ --l 0800' ' ' ~· ~ '~ J 

" l ' : ' I ~ I ' ! ' ' ' L-l-- -
z 

>
u 
z 
w 
::::> 
a 
w 
a: 
lL. 

I
:> 
ll. 
I
:> 
0 

4400 t I -'- i ~ \ i J..--t-1 l ' _t : .. : I _l \ l. TJ ~t= 
I ! J i J -f- J 1 ll l l ; J. I 

4zoo ' l r 1 ....J:-:t-1 1 -_t ! 1 L ~--b-- -~ .I 1 _; ±=:~-
: .H--i • 1 \ L I l t i l l : : 4000 ' 

6600 ~ J l L . -- f - [ j_ ' 4 -r--l i I --1- -+ __j. _j_ -+ 
If rt1f i I __f~V -L-+ 1 6400 
I f t f n-t:::r~-r tit tft 1ft fl --r l - i ;-

6200 ~ L ~ ! [ ' '· --~ 
1 r 1-- r...-.....- ! NOTE: THE "RANGE .. REFERs --:-r::- 1- .l L' 

60001 y f ! TO THE POSITION OF I T . --
1 r 1 t t ++' t ~· . • ---+----c--+- ' I --t CONTROL "A" ".---!- -: •.· 1 

1 +-'-- -1 lr.l t' · ·· ,,_._....,, ' ' 
5800 m +_ ~-· ' 1 , · , + • , • J,;.f-- , , . I 1· I 

r _ t _ "_1 ! ~ __ --i---f----~- ~ r ~- ---~ ."" 1 : i I 1 ; __ 

l . , , ,---= . . JH 
5600' . · ' 1 

_...--- ' ' ' RANGE 6 
1 r r · · · 1 1 . :_.vi?' 1 T T ' , 

5400 
t i f ~ _ _j .-+-- ; T - T -; 1 : - ' • 

. t r f --+ t...-f- t _ r T T : T t 
52oo 1 • r , r ' -~--- ' ' • --t t t ~. L-H +--+ r ; : : f---l j 
sooo I • ' ~ ! f I : ' ' rr 

! t L lA-T f I ; t I I f I . i i H-- -~f-T---r-: . , -·-·· : --+----t--r·+---c- . . 
4800 . 1-- ' : ' : I i ' f ' I ' I • 

l
l [c-f- t I l L r I ..:-H_L~. _j__r-r----:-r 

\ i i l 1 \ i .I ___;.- [ 1 l ·, I ,· r-~ 
4600 I I - ..-r i \ : ' , 

HH I [ f f t_.l..-f-, I . ~~ .. . If' : i i . I 
-- ' -f--· t ; T T . I -~ ; I ··'f·-+-t--j- I RANGE 5 :·· --:--"- ' - - 1 

, I t f . :.--~-~t•l•i'l'. •r·l 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 200( 

CONTROL "B" SETTING 

HIGH FREQUENCY TUNING CHART 

4000 KC TO 9000 KC 

D418A 



Ill 
ILl 
..J 
u 
>
u 
0 
..J 

~ 

z 
>u 
z 
ILl 
::> 
a 
ILl 
0: 
LL.. 

1-
::> 
a.. 
1-
::> 
0 

190001.1.1.1.rtJt·tr·rfl:lltlltlrrrt 1Trl-•!:tl1:lt1t·Li•·t.·r··r 
. r·~r- , . 

. l 1 1 rt: r t . f 1 t 1 cJ t:-
T t 

p, 18000 ft]TnH--FBF ! f 

' ' ' ' r /~ r+· ' f rt lll t lll ' j ' ' ' ' ' ..•• ~-+:':J:/r 1·· -•··.· "~t :~ >_t~ > 1 r 1 + t 1~++++r: 17 
[;"f· ' 

/'T t>P'r··~--

17000Ffl=f1lifft J.l+t ~t ltlltl=R~1ff RtrEf lj Jtl 17 

-·fffi'' J y 
t 

VIi l·. rl I R=r-rrfrLrj r F f. r I r' I L ll I --t--k4~ I rTlTi TT ' " I I ' 1 ' 1 
" 

····· ~+++ntffH1UttfftHI! !ffit#t+r~~~~-· 
I 500 0 l--f-t-+-+-+-+--bo"'F-++++T-ll 

14000 ~++L-++-r I r ll t f ll t Jff-f 1 f t tJfH1+8++-i-t++-.f--.t ' I ' ' I - 1 ' ' ~ . ' ' I ! . ' ' 1 I I _i I [ k ' t 
1--+--+--·H' -f.-Llf' 'T 1 nr 1--~ f Tl ~ T I L-f'f•t rr-fRANGE 1~+-+-+-++-+-1 

l ' I t l ! I t I r~rT . c I r·· I I'',-

++--+--++f t r ; t t -I r 1 H+t-t-tll ! -r 1 tf 1 m·rrn·t--r++~ 
13000 

t t f i f-F+++ t JJ+fFFf·fFFFF+ffi-ff++ l t I 1 -FFl f-+~-~ FFL1-F87Hfi t r fJTTTTTTTTL:PriT! nT T-+--+--+--:..-1 
~ ·* , r _ ~ r ~t, -- ~- ~Tn~---~iTT 

t ··1l:l::ftfflf oumn • n "'" 1.· ~·~: 
.. j t ,. I .. + . ,. 

--4=-+:..+-.-1--~ t' t l' '' L f 'f . ( t _L+j_c.,_ I +---L~-+--1--- +--
1 r L F ! l I r 

II 

~~~n~++-111 
•uuuu ~' H- • = ;.; ~=~}i2+-; ,_:-:, 

~IDH ~ ~ t I• f+-lc+-1 

Tf tTTL:Pf"'"fTf:UVT 
l.--·-l-4..-T l::"'-l i==T L 

. t 1 .l ~ t f 1 lntl t f f r r i rT 
9000 cr:c:Ef1TIJ 1 ! t ! ±· t r::r:J]fjTT]]Ef lir IT f IT! 0 I rr I J I 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

CONTROL "B" SETTING 

HIGH FREQUENCY TUNING CHART 
9000 KC TO 18,000 KC 

D"'-19A 



TABLE 3-3 TYPICAL ANTENNA TUNING DATA (Without Capacitor) 

DO NOT USE ANTENNA CAPACITOR 

20 Ft. Antenna 22.5 Ft. Antenna 25 Ft. Antenna 27.5 Ft. Antenna 

KC c D E KC c D E KC c D E KC c D E 
3000 1-2 ... 70 2800 1-2 . . . 70 2700 1-2 . .. 10 2600 1 . .. 0 
3500 2-3 ... 115 3000 1-2 . . . 70 3000 2-3 . .. 60 3000 2 . .. 75 
4000 3-4 ... 130 3500 2-3 . . . 120 3500 3-4 . .. 100 3500 3-4 . .. 110 
5000 4-5 70 150 4000 3-4 . . . 130 4000 4-5 ... 125 4000 4-5 . .. 130 
6000 5-6 45 170 5000 4-5 90 150 5000 5-6 ... 150 5000 6 . .. 150 
8000 6-7 30 185 6000 5-6 60 160 6000 6 80 160 6000 6-7 ... 165 

10000 7 75 190 8000 6-7 40 185 8000 6-7 70 180 8000 7 70 190 
11000 7 90 200 10000 7 80 200 9800 7 100 200 9100 7 100 200 
11300 7 100 200 

9500 11 60 200 9000 10 75 200 9000 10 59 10 
10500 11 67 200 10000 11 65 200 9500 10 85 200 9500 10 57 80 
11000 11 75 200 10500 11 77 200 9500 10 65 0 10000 10 55 110 
11500 11 85 200 11000 11 94 200 10000 10 65 55 11000 10 60 175 
12000 11 100 200 11000 11 64 66 11000 10 65 150 12000 10 65 185 
12000 11 75 30 12000 11 65 150 12000 10 70 170 14000 10 80 195 
13000 11 75 140 13000 11 68 165 14000 10 85 180 15500 10 100 195 
14000 11 80 164 14000 11 75 180 15000 10 95 190 
15000 11 85 170 15000 11 80 180 9000 11 45 40 

11000 11 53 160 10000 11 40 140 
11500 12 60 10 11500 12 38 145 12000 11 55 180 12000 11 55 195 
12000 12 55 60 12000 12 40 170 14000 11 70 200 14000 11 75 200 
13000 12 55 155 13000 12 45 190 15000 11 80 200 16500 11 95 200 
14000 12 60 180 14000 12 65 200 16000 11 95 200 
16000 12 75 190 16000 12 75 200 
18000 12 85 200 15000 13 0 155 16000 13 0 180 

16000 13 40 170 16000 13 0 180 17000 13 45 190 
16000 13 60 150 17000 13 60 175 17000 13 35 190 18000 13 60 195 
17000 13 65 170 18000 13 65 185 18000 13 55 195 
18000 13 65 180 



TABLE 3-3 TYPICAL ANTENNA TUNING DATA. (Without Capacitor) (Cont.) 

DO NOT USE ANTENNA CAPACITOR 

27.5 Ft. Antenna 30 Ft. Antenna 32.5 Ft. Antenna 35 Ft. Antenna 

KC c D E KC c D E KC c D E KC c D E 

2600 1 . . . 0 2500 1-2 ... 20 2450 1-2 . .. 26 2400 1-2 . .. 0 
3000 2 . . . 75 3000 3-4 ... 70 3000 3 . .. 65 3000 3-4 . .. 70 
3500 3-4 . . . 110 3500 4 ... 95 3500 4-5 . .. 100 3500 4-5 100 
4000 4-5 . . . 130 4000 4-5 ... 120 4000 5 . . . 120 4000 5-6 . .. 120 

5000 6 . . . 150 5000 5-6 ... 145 5000 5-6 . .. 150 5000 6-7 145 
6000 6-7 . . . 165 6000 6-7 165 qOOO 6-7 ... 165 6000 7 160 
8000 7 70 190 8000 7 95 180 8000 7 100 200 7000 7 180 
9100 7 100 200 8500 7 100 200 7600 7 100 200 

7600 10 36 0 
9000 10 59 10 8200 10 48 0 8000 10 37 90 7500 8 70 0 
9500 10 57 80 9000 10 48 130 9000 10 42 160 8000 8 75 40 

10000 10 55 110 10000 10 50 170 10000 10 46 185 9000 8 85 62 
11000 10 60 175 11000 10 55 200 11000 10 54 200 10000 8 100 100 
12000 10 65 185 12000 10 63 200 12000 10 65 200 10400 8 100 126 

14000 10 80 195 14000 10 82 200 13000 10 75 200 
15500 10 100 195 15000 10 92 200 14000 10 82 200 8700 11 0 175 

15600 10 98 200 14600 10 88 200 9000 11 8 180 

9000 11 45 40 10000 11 28 200 

10000 11 40 140 8000 11 62 110 8000 11 0 113 11000 11 52 200 

12000 11 55 195 10000 11 32 180 9000 11 22 168 12000 11 62 200 

14000 11 75 200 12000 11 45 200 10000 11 35 188 14000 11 77 200 

165<{0 11 95 200 14000 11 65 200 11000 11 47 200 15000 11 86 200 
16000 11 90 200 12000 11 60 200 15700 11 100 190 

16000 13 0 180 16600 11 98 200 14000 11 78 200 
17000 13 45 190 16000 11 100 188 15000 13 0 166 

18000 13 60 195 16000 13 0 184 16200 11 100 200 16000 13 66 152 
17000 13 45 188 17000 13 84 142 
18000 13 70 188 16000 13 52 165 18000 13 100 154 

16500 13 69 160 
17000 13 70 170 
18000 13 75 180 



TABLE 3-3 TYPICAL ANTENNA TUNING DATA (Without Capacitor) (Cont.) 

DO NOT USE ANTENNA CAPACITOR 

35 Ft. Antenna 40 Ft. Antenna 45 Ft. Antenna 50 Ft. Antenna 

KC c D E KC c D E KC c D E KC c D E 
2400 1-2 . . . 0 2300 1-2 . .. 3 2200 1-2 . .. 0 2100 1-2 ... 0 
3000 3-4 . . . 70 2500 2-3 . .. 10 2500 2-3 . .. 20 2500 3-4 ... 19 
3500 4-5 . . . 100 3000 3-4 . .. 60 3000 4-5 . .. 62 3000 4-5 ... 55 
4000 5-6 . . . 120 3500 4-5 . . . 95 3500 5-6 . .. 90 3500 5-6 ... 95 
5000 6-7 . . . 145 4000 5-6 . .. 120 4000 6 . .. 120 4000 6-7 ... 120 
6000 7 . . . 160 5000 6-7 . .. 150 5000 7 . .. 155 5000 7 ... 160 
7000 7 ... 180 6000 7 . .. 170 6000 7 100 175 5500 7 100 180 
7600 7 100 200 6800 7 100 200 6100 •7 100 185 

5400 8 3'2 0 
7500 8 70 0 6600 8 57 0 6000 8 49 0 6000 8 38 90 
8000 8 75 40 7000 8 60 50 7000 8 59 106 7000 8 48 148 
9000 8 85 62 8000 8 70 121 8000 8 69 129 8000 8 65 152 

10000 8 100 100 9000 8 83 111 9000 8 85 106 9000 8 85 148 
10400 8 100 126 10000 8 97 121 9800 8 100 90 10000 8 92 142 

10500 8 100 140 
8700 11 0 175 7500 10 0 171 9000 11 29 200 
9000 11 8 180 8400 10 0 188 8000 10 0 185 10000 11 40 200 

10000 11 28 200 9000 10 25 196" 9000 10 38 193 11000 11 53 200 
11000 11 52 200 10000 10 47 200 10000 10 53 200 12000 11 72 200 
12000 11 62 200 11000 10 60 200 11000 10 64 200 13000 11 82 200" 
14000 11 77 200 12000 10 70 200 12000 10 73 200 14000 11 100 0 
15000 11 86 200 14000 10 88 200 13000 10 83 200 15000 11 98 135 
15700 11 100 190 14500 10 100 200 13740 10 100 182 

13500 13 37 28 
15000 13 0 166 14500 12 71 200 13500 12 66 200 14000 13 45 52 
16000 13 66 152 15000 12 76 200 14000 12 70 200 15000 13 52 125 
17000 13 84 142 16000 12 84 200 15000 12 82 92 16000 13 69 136 
18000 13 100 154 17000 12 100 141 16000 12 85 125 17000 13 71 164 

18000 12 100 146 17000 12 87 164 18000 13 68 184 
18000 12 86 195 



TABLE 3-3 TYPICAL ANTENNA TUNING DATA (Without Capacitor) (Cont.) 

DO NOT USE ANTENNA CAPACITOR 

50 Ft. Antenna 55 Ft. Antenna 60 Ft. Antenna 

KC c D E KC c D E KC c D E 
2100 1-2 . . . 0 2000 1-2 ... 0 2000 1-2 . .. 0 
2500 3-4 . . . 19 2500 3-4 ... 15 2500 3-4 . .. 15 
3000 4-5 . . . 55 3000 4-5 ... 45 3000 5-6 . .. 55 
3500 5-6 . . . 95 3500 5-6 ... 100 &500 6-7 . .. 90 
4000 6-7 . . . 120 4000 6-7 ... 130 4000 7 . .. 125 
5000 7 ... 160 5000 7 100 168 4800 7 100 178 
5500 7 ... 100 5170 7 100 181 

4750 8 0 0 
5400 8 32 0 5000 8 15 0 5000 8 4 60 
6000 8 38 90 6000 8 35 126 6000 8 22 165 
7000 8 48 148 7000 8 51 152 7000 8 44 170 
8000 8 65 152 8000 8 64 160 8000 8 63 164 
9000 8 85 143 9000 8 81 136 9000 8 80 150 

10000 8 92 142 9700 8 100 106 9700 8 100 120 

9000 11 29 200 9500 9 62 198 8000 9 39 200 
10000 11 40 200 10000 9 68 195 9000 9 58 200 
11000 11 53 200 11000 9 87 171 10000 9 74 186 
12000 11 72 200 11500 9 100 165 10880 9 100 123 
13000 11 82 200 
14000 11 100 0 11200 10 73 200 10500 10 65 200 
15000 11 98 135 12000 10 90 161 11000 10 78 181 

12200 10 100 82 11350 10 89 0 
13500 13 37 28 
14000 13 45 52 12100 12 60 200 11290 11 74 200 
15000 13 52 125 13000 12 62 133 12000 11 75 190 
16000 13 69 136 14000 12 63 183 
17000 13 71 164 15000 12 68 200 11600 12 59 30 
18000 13 68 184 12000 12 50 141 

14800 13 0 155 13000 12 49 197 
15000 13 0 160 15000 12 71 200 
16000 13 45 169 17000 12 85 200 
17000 13 6·2 177 18000 12 94 200 
18000 13 72 185 



TABLE 3-4 TYPICAL ANTENNA TUNING DATA (With Capacitor) 

20 Ft. Antenna 22.5 Ft. Antenna 25Ft. Antenna 27.5 Ft. Antenna 

,.---

-~---- -~- ----·-

---- , _____ -----

Use 75 n1mfd capacitor Use 75 mmfd capacitor use 75 nunfd capacitor Use 75 n1mfd capacitor 
( 3 sections) ( 3 sections) ( 3 sections) (3 sections) 

Freq. c D E Freq. c D E Freq. c D E Freq. c D E 

2100 1 ------ 0 2100 1 --- 0 2160 1-2 -- 0 2130 1-2 -- 0 
2500 3-4 -- 0 2500 2-3 --- 20 2500 2-3 -- 28 2500 2-3 -- 20 
3000 4-5 --- -- 30 3000 4-5 --- 45 3000 4-5 -- 50 3000 4-5 -- 44 
3500 5--6 ---- 52 3500 5-6 --- 62 3500 5-6 -- 65 3500 5-6 -- 65 
4000 6 -- ·- 65 4000 6 -- 80 4000 6-7 -- 80 4000 6 -- 85 
5000 6 7 ----- 102 5000 6-7 -- 108 5000 6-7 -- 106 5000 6-7 -- 116 
6000 7 50 118 6000 7 48 120 6000 7 44 125 6000 7 52 138 
8000 7 72 146 7000 7 65 132 7000 7 64 140 7000 7 65 154 

10000 7 90 168 8000 7 76 149 9000 7 80 184 8000 7 75 174 
10500 7 100 174 10000 7 94 184 9500 7 90 200 8800 7 86 200 

10400 7 100 200 
10000 10 75 200 9500 10 65 0 8800 10 58 0 
10500 10 85 200 10000 10 81 200 10000 10 66 92 9000 10 59 40 
11000 10 94 200 10450 10 100 200 11000 10 68 166 10000 10 62 156 
11300 10 100 200 10450 10 73 0 

. 
11000 10 63 191 12000 10 74 184 

11000 10 76 75 13000 10 82 192 12000 10 75 200 
11100 11' 76 200 12000 10 82 160 14000 10 90 200 13000 10 84 200 
11600 11 95 200 13000 19 88 17 8 14500 10 100 200 14000 10 92 200 
11600 11 75 0 14000 10 96 195 14400 10 100 200 
12000 11 75 80 14100 10 100 200 14400 13 0 162 
13000 11 80 142 14500 13 0 164 13000 11 76 200 
14000 11 86 180 14000 13 0 140 15000 13 0 181 14000 11 85 200 
15000 11 92 200 14500 13 0 175 16000 13 51 200 15000 11 94 200 

15000 13 30 200 17000 13 73 200 15600 11 100 200 
14500 13 0 164 16000 13 67 200 18000 13 89 200 
15000 13 0 180 17000 13 85 200 14400 13 0 161 
16000 13 66 185 17600 13 100 200 15000 13 0 186 
17000 13 84 190 16000 13 56 200 
17700 13 100 200 17000 13 76 200 

18000 13 90 200 

USE THESE DATA ONLY IF ONE OR MORE CHANNELS USE THESE DATA ONLY IF ONE OR MORE CHANNELS 
IS BETWEEN 2000 AND 3000 XCS. IS BETWEEN 2000 AND 2700 XCS. 



TABLE .3-4 TYPICAL ANTENNA TUNING DATA (With Capacitor) (Cont.) 

27.5 Ft. Antenna 30 Ft. Antenna 32.5 Ft. Antenna 35 Ft. Antenna 

Use 75 mmfd capacitor Use 75 mmfd capacitor Use 50 mmfd capacitor Use 50 mmfd capacitor 
(3 sections) (3 sections) ( 2 sections) (2 sections) 

Freq. c D E Freq. c D E 
Freq. c D E Freq. c D E 

2100 1-2 -- 0 2150 1 -- 0 
2130 1-2 -- 0 2100 1 -- 0 2500 3-4 -- 10 2 500 2-3 -- 22 
2500 2-3 -- 20 2500 2-3 -- 30 3000 4-5 -- 44 3000 4-5 -- 60 
3000 4-5 -- 44 3000 4-5 -- 48 3500 5-6 -- 70 3500 5-6 -- 85 
3500 5-6 -- 65 3500 5-6 -- 64 4000 6-7 -- 90 4000 6-7 -- 110 
4000 6 -- 85 4000 6 -- 80 5000 7 -- 124 5000 7 32 128 
5000 6-7 -- 116 5000 6-7 -- 121 6000 7 55 144 6000 7 56 156 
6000 7 52 138 6000 7 54 138 7000 7 70 173 7000 7 75 184 
7000 7 65 154 7000 7 71 152 7790 7 90 200 7435 7 95 200 
8000 7 75 174 8000 7 81 186 
8800 7 86 200 8350 7 100 200 7650 9 60 0 7200 9 54 0 

8000 9 64 60 7500 9 58 49 
8800 10 58 0 8100 10 50 0 9000 9 69 112 8000 9 60 112 
9000 10 59 40 8500 10 50 88 10000 9 74 169 9000 9 67 142 

10000 '10 62 156 9000 10 52 138 11000 9 81 179 10000 9 72 160 
11000 10 63 191 • 10000 10 55 165 12000 9 90 179 11000 9 80 176 
12000 10 75 200 11000 10 66 200 12500 9 100 180 12000 9 88 178 
13000 10 84 200 12000 10 76 200 13000 9 100 181 

13000 10 85 200 11000 10 69 200 
14000 10 92 200 

13500 10 89 200 12000 10 78 200 10000 10 53 200 
14400 10 100 200 13000 10 86 200 11000 10 65 200 14000 10 93 200 

14000 10 95 200 12000 10 74 200 
13000 11 76 200 13500 11 81 200 14100 10 100 200 13000 10 82 200 
14000 11 85 200 14000 11 85 200 14000 10 90 200 
15000 11 94 200 14500 11 89 200 13000 11 79 200 14600 10 100 200 
15600 11 100 200 15000 11 93 200 14000 11 86 200 

15000 11 94 200 14500 13 0 160 
14400 13 0 161 14800 13 0 180 15300 11 100 200 15000 13 0 178 
15000 13 0 186 15000 13 0 188 16000 13 70 156 
16000 13 56 200 15500 13 41 200 15000 13 5 200 17000 13 90 130 
17000 13 76 200 16000 13 58 200 16.000 13 60 200 17700 13 100 146 
18000 13 90 200 17000 13 76 200 17000 13 86 164 

18000 13 91 200 18000 13 100 185 

USE THESE DATA OHLY X:P OHE OB MOBE e:&:AHHELS USB TBBSB DATA OHLY X:P OHE OB MOBB eBA:RHBLS 
XS BBTWEEH 2000 AHD 2600 XeS. XS BBTWEE:R 2000 A:RD 2400 xes. 



TABLE 3-4 TYPICAL ANTENNA TUNING DATA (With Capacitor) (Cont.) 

35 Ft. Antenna 40 Ft. Antenna 45 Ft. Antenna 50 Ft. Antenna 
• 

'Use 50 nunfd capacitor 'Use 50 :uunfd capacitor 'Use 25 m.mfd capacitor 'Use 25 :nunfd capacitor 
(2 sections) (2 sections) (1 section) (1 section) 

Freq. c D E Freq. c D E Freq. c D E 

2150 1 -- 0 2100 1-2 -- 0 2050 1-2 -- 0 
2500 2-3 -- 22 2500 3-4 -- 25 2500 3-4 -- 33 
3000 4-5 -- 60 3000 4-5 -- 66 3000 4-5 -- 70 
3500 5-6 -- 85 3500 5-6 -- 100 3500 5-6 -- 111 
4000 6-7 -- 110 4000 6-7 -- 120 4000 6 -- 132 
5000 7 32 128 5000 7 38 144 5000 7 43 160 
6000 7 56 156 6000 7 60 179 5500 7 54 180 
7000 7 75 184 6500 7 71 200 5900 7 60 200 
7435 7 95 200 

6330 9 40 0 5800 9 27 0 
7200 9 54 0 7.000 9 47 94 6000 9 30 42 
7500 9 58 49 8000 9 56 148 7000 9 42 138 
8000 9 60 112 9000 9 66 162 8000 9 55 158 
9000 9 67 142 10000 9 72 174 9000 9 67 165 

10000 9 72 160 11000 9 80 177 10000 9 74 170 
11000 9 80 176 12000 9 91 178 11000 9 83 173 
12000 9 88 178 12600 9 100 179 12000 9 100 150 
13000 9 100 181 12200 9 100 173 

11000 10 68 200 
10000 10 53 200 12000 10 76 200 
11000 10 65 200 13000 10 85 200 12000 11 70 200 
12000 10 74 200 14000 10 100 180 13000 11 80 200 
13000 10 82 200 14190 10 100 192 14000 11 91 158 
14000 10 90 200 14400 11 100 110 
14600 10 100 200 14000 12 71 200 

14500 12 75 200 14000 12 75 200 
14500 13 0 160 15000 12 80 200 15000 12 82 75 
15000 13 0 178 16000 12 88 150 16000 12 85 143 
16000 13 70 156 17000 12 94 108 17000 12 89 174 
17000 13 90 130 18000 12 100 157 18000 12 92 200 
17700 13 100 146 

'USB THBSB DATA ONLY IP Olii"B OB MOBB CHAJ!I"NBLS USE 'J.'HBSB DA'J.'A Olii"LY IP OJ!I"B OB MOBE CHANNELS 
IS BE'rWEBllr 2000 Alii"D 2400 XCS. IS BE'J.'WEEJ!I" 2000 Alii"D 2200 XCS. 

112 
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RESTR.l'C.TED 

SEeTION· 1 V .' 

TMEOR¥ OF OPERATION 

1. POWER CON'l'ROL CIFIEUITS - NAVY TYPE COL-211624 POWER UNIT. 
~ ~ ': t 

~ .. 

Section lV 
Pat-agraphc l 

f~ ~ t 

.. ·.The 'Kavy Type,·a<DL..;.211624 Power Uni:'£ is :a· complete DC.: operated power unlt 
capable of supplyin·~-f:tll 'rie~essary power for ·operation :of a Navy Type 
-5228~A Radio :'J.1raru:Jrn:!tt&r Unit a:s·;well as power necessary .for operation of 
Standard Navy·.con'tlrol"and 'r.clephone Cirelli ts~ The .object 'of the po-wer · 
control circuits 'tl$'Jt({ g.et the master start re.la;Y" K .... l901 operated which will 
apply primary power to the low voltage dynamotor. The 28 v output of the 
lqw voltage dynamotor ·suppltes power to :0pe:1Jate plate po-wer relay:·K-l904; 
therefore·, ·as sooh as •the; 'loW' voltage dynamotor is up to full·outpu.:t the"· 
plate power re1'ay"can be ope:Pated applying primacy po'W'cr to' :'the. .high 
voltage dynamotor( · L ~. • ' · .· • • · 

• "~" ·.... f...,~ 

.u; PRIMARY POWER CIRCUITS •. :{See figur'G·A~l~ ~·The primary power, oircui ts 
afrE=l the cir()Ui ts fieceSSal'y for ''BXCi t'ation ·.Of the ~tWO• dynatnotors :wiiieh ' 
fu.rnfsl1'b.ll plate, ·.f'ilarnent and rel·ay p:o:wer for .'t¥ Navy 'type ,...52286-A' ' . 
Radio TrahlSmitter Unit A:s :well as 14 v DC·for'Standard Navy- T'eliephone C:irc'Uits. 

The power source is connected to the "L" terminals on, terminal board 
J...;l9~ •. The circuit fori excf'!;;irig tha ~·ow vol·tage· d.Vhrunoto:t 'D..-1EJQD.;:, i:S:: f,pom 
the p'os.l.ti-ve ••:c·" ti$rmihal through LU~E .fuse- F-1902',J El'lERGEl~OY swi t'Ch S-l906, 
line filter choke L-19il9-, the .contactS of master st,art Ji:'alay.K~901, fu® 
F-1'903~ nois~' filt~r: choke J.:i...,l'9D9, LV dynan~o't.or .~1901,: nois~ filter cll,o;kl:f. · 
:D-.1908, .;Line" 'f'ilter choke· L-1920, E}1ERGENCY: switch S-1906, LINE· fus·e F-1,01 
to the. nege.ttve *'L'" ·terminal. ~bn terminal board .. :J.-,:19'~5. 

·h ;?l 

The cd.rcuit fer exciting the high: v.olte.ge·dynarnotor D-190,2- is f.rom the 
posi tiv~ "L"' terminal on~. termanal board J•l9,05 through LnJE fuse F-1902, 
EMERGENCY switch S-J.906, .. lirxe filter cbtoke !,.;..191'9-,. the contacts .cf'p-~a;te 
power :-:-e.lay- K-1904-, f'usei.p,...1904, noise f'il te.r choke L-1-9111 HV d~llillJ,q>tQl1 . 
~1902.; ·noise ftlter choke L-1910,. l;ine .f-ilter choke L---19201 El:<iERCif,NCY_awi,Y-ch 
S-1906, LINE fuse f,...l90L to the negative "L" termi"fia.'l on terminal board J ... ~905. 
Plate power relay·· K-1904 cann6t be· operated unless the LV dynamo,tGr .is 
operatin'g and generat:i.ng: 2'8 v DC opereting voltage for the. coil Qf plate 
powr· ·:relayr K;;..l904. · · · · · 

' :tl. LOCAL POWER CONTROL .-. 6 lURE NAVY CIRCUIT • {See· f:l..gure 4:-:-2) ..,._.For .. 
local power control using: 6JHRE·Navy Control the lt .. WIRE-6 Wj:RE selector: : 
switch s..;19Q~ should be in the ·6 WIRE posi ti~n, the LOCAL-REM:OTE sw:i tch . 
S-1908 in the LOCAL position and the 4 WIRE.POWER switch s-i902 in the OFF 
positi.en•; 'fo operate .tl)e 1p.aster :?tar~· rd,.ay KC'I'l90l,~:} t.he:·e~ergizing e.~rr13nt 
follows thel p~.th from the· p¢>si, ti VEl '!L~~ terDJ:tne;l ~rr terminal board J ... 19:0.5· 
through LINE .fuse F':""l902, Jil1ERGENCY switch, S'Tl906, line filter: choke, Lt::-1?19, 
:u."ili ting resistor B-... 1901, tb.e coil of master .. S,t,t?-rt rf;lay K-1901, t}te .~cmtacts 
of.Ol-l: push. button S-r,l<t09, cont~ct.s 1 and 4 .at 4 .. iiJIRE-6 WIRE swi tell S-1907,,. 
line ·f:tl·ter choke 1-1920, :a;MERGENPY sf!itch 8-1.906, L~E !;use F-1901 to the 
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negative "L" terminal on terminal board J-1905. A hold-in circuit is nec
essary to maintain master start relay K-1901 in the operated position, there
fore, a set of normally open contacts on the master start relay are connected 
across the contacts of the ON push button S-1909 in such a manner as to hold 
the relay operated when the m:r push button is released.. ~.rhe hold-in oircui t 
is from one contact on the ON push .button S""l9Q9., through the hold-in con
tacts on master start relay K-1901 and to the other contact on the ON push 
button S-1909. 

Oper&tion of master start relay K-1901 completes the c:lrcujt necessary 
to start the low voltage dynamotor.· Part of. the. 28 y output of tl1e LV dyna
motor is uti.lized for ;operation· of plate power relay K-1904~ .Operation of 
plate power rehiy. K-1904 completes the primary circuit of: the HV dynamotor 
which generates .plate .voltage :(or the ·transmitter 'lmit~ Se.e figure 4-6 for 
the· circuits ·used in operating .. the plate power relay K•l9:04., · 

The-.master start_ relay is_ returned to the unoperateq position by shor.ifi 
circuit:tng the dpe.rating coil to the __ . extent that the arrnnture rel~ases and· 
opens the hold-in ·contacts_. The· opernting coil is short. ciraui ted by the 
circuit from one terminal of the coil of master start rel~ K-1901 through 7 

contacts 5 and 2 on the 4 WIHE-6 iHRE selector switch S-1907, the contacts 
of the OFF: push button S-1910 contacts 6. and 3 qf 4 ~JIRE-6 \'liRE selector: . 
switch s ... 1907 and to the·- other r::aster start re>la.y _coil termina:l.- A curren.t 
limiting· resistor 11 ~1901, ·is, connected. in series with the. short clrqui ting 
·circuit to limit the amount of ·current. that may flow -when the master start 
relay coil is shorted by the OFF push button. 

,. s~ 

~.' LOCAL POWER 90NTROL - 4·.WIHE NAVY CIRCUifl'S. (See figure 4-3) --:In 4 
WIRE local ·control opers.tion, the master start relay is cont:t"olled.by the .4 
WIRE POvlER switch· S-1902. 'l'he LOCAL-RENO'I'E switch 8...;1908_ must be in the . 
LOCAL 'position, ·the 4.: ~VIRE-.6 WIRE selector switch 8-1907 must be ip ~he .4:. 
WIRE position:: and the :4 WIRE FOY.!ER switch S-1902 in the ON p.osi tion .• , The coil 
of the master start relay K-1901 is energized by the circuit from the positive 
"L" terminal on terminal board J-1905 through LINE fuse F-1902 1 EHERGEi~CY 
switch S-1906 1 line filter c!10ke U..l919,·.lirnit:i.ng resistor R-1901·, the coil 
of master start relay K-1901, the· -eontacts of 4· HIRE POw'ER switc'h: S-1902, 
contacts 6t and 9 c·n 4 WIRE,-6 WHte: selector switch; S-1907, .contacts 20 a.tld 21 
on L0CA1.;..RE£<OTE sw:i toh S-L908·, contacts 7 and 4 on 4 vliFEt-6 WlRE ~e.lector 
'switch· s..:i907, line filter· choke I;...l920; EMERGENCY swi:tch S-1906 1 LIN~ fuse. 
F~l90l'to the negative "L" termin~'l on tenni.na.l board ,r.;:...l905.· Since 4 WIRE 
Pot-IER sm tch S-1902 is a positive-acting switch, n-o hold-in, circuit is neer .. 
essary, therefore, the master start relay may be retUTned to the nnoperl3ted 
position r:terely by opening the 4 WIP.E POWER switch. As ipdicated in figure 
4-3, operating 4 WIRE POw'ER switch S-1902 to the ON position actuates master 
start reJ:ay K-1901 which eloseS and allo1.;s 'the LV dynarliotor t6 operate •. A 
portlon of the 28 v ])C output of: ·the LV dynrunotor i.s utilized t-o operate · 
plate ··power relay K.:1904 whlch applies pr:.l.mary power to :the .HV dynamotor. 

j~ REtvlOTE POWER CON'l'IWL .... 6 vJIRE NAVY CIRCU!TS. rsee figure 4-4) ..... A set 
of push buttons are used for ON-OFF power control in sta:nde.rd Navy 6 WIRE 
'~ontrcil circuits. , The DC pdwer IDJ.it is d~signed to,operate from Navy 6 WIRE 
circtii ts by ol?erating the LOCAL--RfiliOTE switch S-1:90& to the REMOTE posi tiori., 
placing ·the 4 vJIRE-6 WIRE ·selec'66r switch S-1907 in .the 6 ·wrRE posl tion, and 
opening the 4 VJIRE PoWER switch ·S-1902. Termin·als 1, · 2 and J on te:Vmine.l 
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bc~d :J-1905· -a~ provided for conneoting push .button control of the power 
circuits •. · The cd.rcui t .for energizl.ng the maSote'r start rel~ K-1901 is 
from the po~i ti~ .. 7"Ll' tenninal on .. terminal .board J-1905 through LINE ,, 
f'us~ F-1902;. EHERGENCY s11itch S-1906, line fil t~r choke L-1'719 ,. limiting,· 
r~ststor R-1901, the coil of· mas.ter start rEllay K•l901, conts.cts .3 and (>. •. on 
4 tHHE-6 lURE selector switch S-1907, contacts 19 and 20 on LOCAL-REiv10TE 
switch 2-1908, the Navy ON push,. button cont.acts 2 al'ld 1: on LOCAL,.;.ffli;HO'l'E 
switch S-1908, line filter L-1920, EHERGENCY switch S-1906, LINE fuse F-1901 
to tl:le,neg$-U:ve "V' terminal on terminal ·b()ard J-l9054 t • Sin,ee the·,Nayy con
trol Qil;'ctli.t p'Clsh batten i$ of momentary ·contact cQnstruction, a' hold-ill ci~
cuit,is necess~y for.master st~rt relay K-1901• ··This hol<l-in circnit·co~h·•: . 

• sists ·Of a pair of contacts on the ma.ster start relay whlch parallel the ~avy 
QN push butto:n. Operation of master start relay K-1901 completes the circmt 
necessary to energize the LV dyn~1otor primary winding. A portion of the 
28. v PO ·output from the LV dynanwt.cr is employed to ~en~rgize plate·power 
relay K-1~04. The circuits required ~o enEJrgiz-e plat& wwer relay K-1904. 
are described in paragraph 2 ·of .this s-ection. 

' ' . 
N:aste1r start relay K~l901 is returned to the tmoperated position by ·. 

, short circuiting the ope-rating coil.:. As. ·shown in figure ~4/:..Lf:, terminals 2, 
and 3. on ter.m.inal board J-1905 tire connected across the coil o.f master start 
relay K-L901_. .When the Navy OFF ·push butt·,n· is pressed, the coil of lJlaster 
start relay K-1901 is short circuited and the hold-in circuit opens allow-
ing the master start relay to xeJ:ease. · Current .Llimi tiner resistor Hl-1901 J..~ 
placed in series with the ~perating coil of master start relay K-1901 to 
limit the current that may flow while the coil is short c:lrcui ted by the~,. 
OFF push button. A pilot light connected between terminals 1 and 4 on term
inal board J-1905 wall be energized whenr the· master star.t .relay .K-... 1901 is •. ::. 
operated. • .. · 

~·'REMOTE POWER CON·'fROL- 4·WIRE N.AVY'CIRCtJrrs~. ·(.Se'e- fitgul:'e 4-5~ · Pow~il;" 
control of 4 WIHE Navy circuits requires the use of a SPST posi tlve action 
GN-OFF switC:h connected across terminals.2·8.nd·5 on terrninalboatd J.i-l9ID5. 
ror this type of control the:·r.ocAL..;.RE,lOTE sw-itch S..;.l908 mttst be in· the 
m:6TE ).:H:Jsition, the 4 \HRE-6 WIRE Seleetor- switch s,1..l907 in the 4 WIRE 
posi tio~ land the 4 WIRE POWER s\d tch S:..1902 in the· ON ·posi t:ion., 

'~ '-' 

·To energize ·the t'!oll of master sta.rt relay K-1901 the·circuit emp:toyed 
is from the positlve ''1"' terminal on terminal board J-'1905, through LINE 
fuse F-1902, ll1ERGENCY switch S-1906, line filter choke L-1919, limiting 
resi'st6r R~l901, the coil of master start relay K-1901, A WIRE P6v!ER. silitch 
~19021 contacts 6. and 9 on 4 WIRF.-6 WIRE selector switch S-1907, contacts 

1 19 and 20 on LOCAL-RE!.v:OTE switch ,S...l<)08, 'teruinals 2 an.d 5 ~on terminal board 
J-1905 ,: contacts 13 and 14 on LOCAL--<REMO'l'E S'Wi tah S-19/;8, line filter tih·oke 
r,;.,;.19'20,. WiEHGEHCY swi teh 3 ... 1906 and 'LINE fuse F-1901 ·to the negative. *L,.,. 

~ te!'fli:inul on terminal board. J-1905. Since the NavY' ON-O~F' switch is b£ 'the 
pos:l ti ve ac·tion'type, no hold-in clrcu~tt is necessary, and maste!' start relay 
K.:..l901 is 'released upon opening the Navy ON-OF'F sv,rftch. Opol:-ating the 4 .. · . 
WIRE PO'iVER sWitch S-1902 on the power unit t'O the OFF' pos1 tion will also. 're!-
lease the rriaster start relay. · · 

A pilot light connected across terminals 2 e,.nd 4 on terminal board 
J-1905 will be· energized when the w1s·ter s~taa:•t relay is operated. 
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0peration of master sta'rt: relay K"'-1901 completes the primary circuit 
to LV dynamotor D-1901. Part of the 28 v DC output, of the LV dyna.•·n.otor is 
utilized in operating plate power relay K-1~04 which con-Grola the primnry 
power to HV dynamotor D-1902. An expl&nation of tlle cfrcuits involved in the 
operation of plate po:wer relay K-1904 is given fn the following paragraphs. 

\' 

2. POviER CONTROL CIRCUITS - TP..AlJ.SMITTER UNIT. 

The·. circuits "deseriQed thus f.llll> were for• the purpose of· 6pereting the 
··taaster· -start r~lay K .. 1901. As a result of o;Yerating tatister start relay 

K-1901 the :low V'Oltage -dynam101tor is st<?rted ,·applying 'filament power to the 
,transmitter tubes arid>making rel~y·,power ave.ilable for the tra.nsmitter unit. 
'Relay-and :mic:to[:Jhone power is also 'made a.va:tlable for HAVY control dirouits. 

,., 

Tl'ie circuits described ·in -the following pr:lili'agra.phs are for the purpose o£ 
operating the plate· power 'relay K-.;.,1.904. The opere.tion of this relay 'B.pplies 
primary power to the high voltage dynamotor which rmpplies· plate power for the 
transmitter tubes. See figure 4-1. Plate power relay K-1904 is energized 
from .·the 28 v DC .output of the low voltage: dj:na1notor by various methods as 
described in the -following paragraphs.; Se~ figure 4 .... 6. In thj.s illustre.tion, 
plate. power relay K'""l904 is located at the extreme right hand edge of the 
dra'\flng. · The following operations will energize the coil of K-1304: 

. " 
.§.'• Rotation of' El1ISSION selection swij:.ch $-110 to)'iCW. 

,~ 

]2,. Rotation bf,ENISSION sele.ction switch S-110 to CW. 

s. Ro.tation cxf D'iiSSION selection switch S-110 to VOICE, providing a keying 
device (Push-to-Talk switch, Key, Test Key, etc.) is operated. , 

g. Rotation of ptrwer .1Gve;L st~lector switch S-lo.6 to rthe CALIBJ:?..ATE posij:iion • 

• . If -thei EMISSION selector switch,. S-110, is oper~.ted to the MOW position• 
plate power relay K-1904 is energized by the circuit _th:fough contacts 1 and 3 
of Autotune, motor control .r~lay K-lOl) cootacts Land 2 of the Autotune limit 
switch, S-lll,~the contacts of interloc~ switQh s-.1905, ,the coil of pJ,ate 
power relay K-1904, the contacts of ElviiSSION selector switch S-110, and the 
contaet?s -of LOCAL-REl,OTE sw1 tch • S .... lQ7 .. '· Open;tion of the plate. power relay 
K-1';04 applies pr:t~ary power to t};le ,h:igh voltage dym.unotor. · 

~ .,.. " 

· If. the .n1ISSION. s~lectol' switch, S-llG is operated to th9 :CW .position, the 
circuit necessary.tor,the operation of the plate power J;"elay, K-1904 1 ~s com.• 
pleted: and ·power is applied ·· t9 the prj,mary c.ircui t of thE) high voltage dynem.otor 
Operating the EhiS$ION sel~eto;r. switch, ·S~-:-110) .. to tho CV-1 posi t~on comp~etes 
the c1:rcui t. necessary for ·thE.3. operation ot GW relay. K-~03 through the c_ontac:ts 
of LOCAL-P.Ei.<OTE switch, 3-101, the contacts pf uassrpr selector awi tch, s-110, 
and ·the coil of GW relay,. I\-103. When CW relay K-103 has. operated, the coil 
of plate power relay K-.1904. is ~mergize.d through contacts 4 ,and. 5 of CW relay 
K-103, the coil of plate power relay• K-1904, tho contacts of interlock switch 
S-1905, contacts 1 and 2 of the Autotune lind t switch, S-111, and contacts 
1 and 3 of the Autotune motor control relay K-101. · 

With the_ LOCAL-P.]l~.OTE switch, S-107, in the LOCAL position, the &IISSION 
s-al~ctor switch, S-110, in the VOICE position, the circuit necessary for tho 
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operation or the "voice'' relay., K...;l04 is completed through the ooil of "vod,ce" 
relay K-104',, the contacts of fl!.tTSSION selection switch, ,,S,..llO• and .the ·· 
contacts of LOCllL-REHO'£E switch S-107. If power level switch, S-106, is in 
either the TUNE or OPERATE position, it is necessary to operate the TEST 
awi tch, S-104, or to complete the circuit through' the throttle. s:Wi ~ch•.jack, 
J-lOli the aircui t through the M!CRQPHONE jack, 'J-102, or the circuit 
through the K;!,Y jack, J-103, 'before the plate power relay, will operate.<' 

' 
If the pbwer level switch S-106 is operated· to the CALIBRATE.-·pos.i t·idn~ .. 

Ci~ relay K-103 is opere.ted through the coil of CivJ r~lay K-103 and the . ' 
contacts of power level switch S-106. The plate power relay, K-1904 
will be opera ted by the circuit through contacts 1 and 3 of .lhitot:Une ·: · :. 
motor control relay K-101, contacts 1 and 2 of the Autotune limit switch, 
·s.-111, the contacts of ·interlock switch S-1905, the coil of plate powe:n 
relay K-1904, and contacts 4 and 5 cr CW relay K .... lOJ. . 

The transmitter panel .pilot lamp, I-101, will be ... energized when the 
EMISSION selec.tor· sw:i tch, s ... 110, is in. any .. posl tion othe.r than ·the OFF ' 
position. ;The pilot lamp will be energized through contacts 1: and 3 ot 
Autotune motor control .rela1 K .... lOl, contacts l and 2 ·of the Autotune l;i.rn·;t,t 
switch S-111, the re'sistor R-l-}6, the contacts of IDCAL-RE~YPTE svtit.ch ,5;-.107, 
the contacts of ll:i'GSSION 8elector switch s ... 110, and the pilot l'amp · I~lQl·.' 

When the IOCfl..L-R»10TE switch S-107 is placed in the R'E}'iOTE: posi t.iOl;l 
control of all power circui ta is transferred. from tne transmitter panel . 
controls to the controls located on the Navy Type COL-23410 remote control 
unit. ~·· ·· · ' .... 

To complete the circuit'neoessaey r.or .. opera.tion of plate p:ower :relay· 
K-1904, when the EHISSION switch S-903 is placed in the VO~CE posi.tiotl~ !Jle., 
·telegraph key must be operated or the l.tl.icrophone jack, J,...90),. cireui t mu.~-t ~e: 
completed. The "voice" relay :K-104 is:·operated by the circuit through :tbe: 
coil of ••voice" relay K-104, the contacts of lli'USSION selector swi teh §-903,: 
and the contacts of I:.OCAL-BEMOTE switch 5-10'1. · Th~ plate power relay K-1904: 
is operated ·by the eil'.c'Qit th:riougJJ. contacts 1 and 3 of. Autotune motor con- .. ·· · 
tr61 relay K-101, ·contacts ·1 ·and ,2 of· Autotune limit .s~Utcn, .:S-111, .the ,. 1 
contacts of interlock switch ~1905, ,·the coil of plate power' relay K""719Q.4., 
contacts 1 and 2 of "voice" relay K..-104 and the telegraph key or. th~ 
microphone jack, J-903. . ~ .. : 

If the EMISSION selector switch S-903 is operated to ·.the "OW position, . 
the .OW relay K-103 is operated by the circuit through the coil of K-103, the 
contacts of EtviiSSION selector swi tcll .s-:.903 and the. Qont~c.t$ of LOCAL-R.Er10TE 
switch S-107 • The operation of OW relay K-103 complete~ . the circuit nec
essary for tne operation of the plate power relay, K-1904. Plate power. re .... 
lay K;_l904 is operated by the circuit through contacts 1 and 3 of Autotur:i.e. 
motor ·control .,relay K-101, contacts 1, an~ 2 of Autotune .l:ll1~i t swi tc~ ~ll;l, .. 
the contacts of interlock switch S-1905, the coil of. plate power re'lay. K.,.:.l9Jl4, 
and eontaots 4 and 5 of CW relat K-103, The operation of plate p.qwer ,rel~ · 
K-1 <J04 . applies power to· the primary circuit a:f the high voltage dyn.am~tor ~ 

If the EMISSION selector switch S-903 is ope~ated _to the .. NCW posi ticm,. 
pla.te power relay K-1904 is .energized through contacts 1 and .3. of Autoth.ut~. · , 
motor control relay K-101, contacts ·1 and 2 of. Auto tune .limit ~itch s~11l'.-. 

RESTRICTED ~5 
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'' ·the. 'contac.ts, of: int.e.rlock swi toh 8-1905, !I:J:le .coil ·of· plate· power, relay: K':'"1904, 
the contacts. of··:D1J:SSJ:ON · c0ntrol switch S+-903 and the· contacts of L0CAL-m:;MOTE 
swi:~ch s ... l07c. , . ~ . '·•· ' ·. . '. i. 

'. . 

":. 'rhe.opilot ·lruh.p·,I.-901 is energi.zed~>when the EMISSION switcb S-903 is inc· 
any position other than the OJ[Ir·.p(?sition. The pilo-t. lamp 1..;..901 is energized. 
by t}+e cirquit· through col:ltacts .1 and 3 ot .Autotune motor control relay K-101, 
contacts l and 2 of Autotune limit switch S-111, resistor R-136, the contacts 
o~ iOCAr..,....REMQTE s-witch S-107, the contacts ·.Gf l'}fiSSION se.leotor, switch .S-903 
and the pilot lam:p.·-I-9Pl. 

,~ ... 0: ~ ., ,, 

3. KEYING. CIRCUITS. 
~ c....' 

Three· differ.ep.t relay.s are .used in the :Navy MQdel. TCZ-2 -equipment' .fqr ;l.fe.ying 
purposes. Two relays, 1\-.102 in.·the transmitter unit and K~l993 ,in the power 
supply unit are used during HF transmission while a third relay K-3001 in the 
LF load coil ttni t is added .during LF· ;opera,tic:m:. Tl:ie transmitter may 'be keyed 
from the' front pane1,·;fl"om the Navy: Type COL-23410 Remote Control Unit,'. or 
from N·AVY Control Circuits.. \-!hen the· LOOAL-B&IDTE switch S-1908 .is ,in the 
LOCAL p.osition,. keying can 'be accomplished frGBi. iibe front panel, or the Re'
mote Control·:·Unl.t. When the .LOC.AL-Rn:OTE .switon.:S-1908 ·is in t~e R.EJ.VIO'I'E. 
posi.tion~ keyfug can be e.ccomplished from the NAVY Control Circuits, the 
transmitter front panel and the Remote Control Unit; however, the receiver dis
abling cl.3:'cui t's will be inoperative, while keying: frOln the transmitter front 
panel or the; Remo~ Control Urri t. · , ., 

,a. LOCAL KEYING CIRCUITS. (See. figure 4-7) - ~or local keying the LOC~ 
R!l:HOTE svi tch S-1908 must be in the LOCAL position and a telegraph key must 
be CQnilected to J.;..l03 in the' transmitterr uni 11. Closing the oir.cui t through 
KEY·~~aek J-103 completes the circUit tht'ough the coil of keying relay K-102,. 
interlock swit-ch ~.:..113D, Auto tune l±mi t slf'i tch S"'!'lll, and Auto tune motor control 
switdh: K._.l01 to energize keying relay K-102 •. · \-lhile keying relay K-:].903 in the 
pewer1:mit is concerned mostly with remote keying,. the receiver disabl:t,ng con
tact~ ··~re located on this ~elay .lt1d-must be operated at all times;· the~efore, 
K-1903 is C>peratedby·a circuit from the .11,5'v DC supply through contaot.n.'Ulll'"" 
bers 14 :and . 15 on ~IDC~R:Bl>10TE switch S-1:9.08, .. contacts ·1 and , 10 on keying rre-
1ay .t...:..102 bS.ck through contact nunibers 1:7 tand.18 on LOC.Al.-REl40TE switch $-1908, 
through the coil of keying re:tay K-19'03 through ·a Set ·of'''contacts on the master 
start relay K-1901 and to the 115 v DC supply. 

b.t. 'if»iOTE KEYING CIRCUITS~ · 
·".~ i· ~ . :. \ ·', ·~' :' ) , < ' •• 

·:,(1) N~ArtrdiRCtTITS • ....:. The. LoCAL-RniOTE switch 5--19Q8 in the po:wer unit must 
be itr the ;REMOTE position for ·remote keying using ·the NP.VY circu:i ts. Terminals 
5 a.ndr (:j o'n tem1ria1 ~board. J-.1905 "are prpvtded for keying eonnectlons. From 
figut:~ :4;.;,:8 i 1f can be seen tnat ;...keying relay K-102 in :the transmitter unit is 
qpsra:tea by tne action bf keying relay K .... 1903 innthe power unit ... The o,ircui t 
•tor' 1§nefg'i:'ifng the. coil~ of' K...:1903 iS .tr:OII1' terminal. :number 5 on terminal boaz:d 
J-1'905 through Contact rltitnbel:'s· 13 and JA on LOOJU.-.REHOTE switch S..,.l908:, ttn;ough 
trre~ :tl) vDC supply, a ·set' of'eontac:t.S ·on··the·tnas.;ter start relay K-1901, the. 
coil o.f keying relay K-1903, con tact numbers 16 and 17 on LOCAL-REMOTE switch 
8-1*90B ;'~ana to terminal intmlber 6: on term.inail: oosrd J-1905. Operation o£ K-1903 
ff'rtergit~S' the ¢o:i1 of keying relay K;;...l02 in the transmitter unit by the circuit 
from 'ground through ·the contacts:. of keying .r:elay Kr-l,9'0},.~,contact numbE~rs 9 
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and 10. of LOCAL-REi.vfO'fE switch s .... 1908, the coil. of keytng relay K-J:.02, inter
lock ·switch S-113D,. ni.o'llor limit switoh .8-],11, and ra; .set of contacts on motor 
cpntrol relay K.-.101 to .the positive 28 v .DG sbur:ce. 

~ ' ' 
{ 2) · RE)JQTE CONTROL UNIT NAVY. TYPE COL-23410 .... The keying circuits for 

,keying the equipment from.. the Navy Type COt-23410 Retno.te, Control Unit are 
ih parallel with the. keying circuits for LOCAL keying from the transmt tt.er 
panel; therefore, t.Jae keying circuits are essentially the same as· described 
in Paragraph 3a of this section. 

NOTE 

While lt is p,oooible to.key the transmitter from the front panel while 
the LOCAL-REEOTE switch s-1908 is .in the liD.OTE position, keying :l:"elay 
K-1903 will not·be energized so the receiver d'isabling circuit~ will 
be inoperaMve •. 

4. MICRDPHOHE CIRCUITS. 

A simplified circuit of the ·m:l.crophon~ cireui ts is· shown in figt1re 4~9. 
The transmitter may be voice modulated from ·the frQnt panel, the ·NAVY Type·. 
COL-23410 Remote Control· Unit, or from NPV1. telephone circuft.s. ·'Terminals 
.nun~ber ,y and .8 of terrninal·boa.rd .. J-1905 .located :i.n the base of the power 
unit furnish 14. v DC at 1. 2 amp for microphone a..'1d relay operation., · 

., 

A toggle switch S-201 located under· tho tuning chart is employed in the 
speech· ampl:tfier input c:.lrcui t to tran:::?fer the speech amplifier ·input frOill · ··' 
carbon microphone to dynamic microphone input. vJhen ·.th1s toggle switch -is 
in the CARBON position, button current is supplied to the m:Lcr0phone •. If' 
NAVY telephone. cir:cui ts are .used, microphone swl tch S-201 sho:uld be in the 
CARBON position. J ... connectiQn betwef;\n term .. .inals b a~ 11. on .. t.e:rmj.nal bo. ard 
J-1905 {such as a Pllsh-to-Tal:\1; button on a microphone) w;i.ll compl.ete the 
circuit to energize carrie! relay K--1902. The .. audio :iPpu.t to, the .tran$11 tter 
is connected to termina.l numbors 9 and J,.O of termin.a]. board ,J-1905. A ;Line 
matching, transformer., 'r .... J,90l, :i,s provided ,to match lines of 290, 400:; -or: .600 
o.h:m~ impedan:ce. The' sc,:;condnry, of T .... 1901 ·is.· te.pped at .42, 60, 82, and· 106; 
ohms impedance. 

5. FILJIJviENT CIRCUITS. 

The filament power circuits of the transmitter are a combination of: series 
and parallel connections. The filaments !J.re supplied ;with po-wer fT."Ol!l the 2~ .. ' 
volt DC source. Figure 4-10 shovrs the fi1Hment connections in simplified 
form •. Filament power is applied to t}le HF ~scillator tube, V-101, th~ fre
quf:Jncy: multiplier tupes, -i-102 and V-:-103, the· a:udio amplifier tube, V~201,, the 
auG,io driver tube, V-202, the side tone amplii'ier tube, V-203, the calibratiorJ. 
fr~quency .oscillfttor tube, V-2201, -the mixer tube, V2202, the detector-audio , 
tube, V-2203, the LF osdllator tube, V-tWl, the power amplifier tube, V-104, 
and the modulator tubes, V-105 and V-106, when the low voltag(3 dynamotor is 
star:ted. The overload fuse, F-1905 brE'J~ks the f:j.l~rnent circu:i.ts. when an ov~r
load occurs in the transm.itter filament or associalted circuits. 

6. EMISSION., S?~LECTION AND CARI'\. IEH CONTROL. . . . 

~$~RIC TED 4-7 
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- See '.fl,gure 4-ll. The .sl'ii tch S..o.llO is .a. combination transmitter:. ON -OFF 
s'W:i.tch and EIYIISSION selector · s:wi 'tich. · - Selecting VOICE- emission by the Gperation 
o.f S-110 operates relay K-:404, Contacts 5 rutd 6 on Ki.,ilQ4 disconnect the output 
o.f the audio oscillator, .from the input to the speech amplifier. Contacts 1 
and ·e on K-104' connepts th'e -co.il ·'of relay K-1904- to the emiasibn control cir
cuits of J,...10l, J:...l02, J ... l03, .~the -'d!EST switch, S-104, and the re!note circuits.., 
J-903,'J-904; K-1902, and K ..... l903. Selecting .OW emission completes the circuit 
z1ecessery for ·the operation of relay K-103. Relay contacts 4 .. and 5 on' Kr103 
complete the circuit necessary for the operatipn of K-1904 tthich, in turn, 
applies primary power to the high voltage dynamotor. Selecting HOW emission 
operates relay K-1904, the plate power relay. 

The RF carrier· is· controlled by opening the cathode circuit of the oscillator 
and removing the screen voltage from the power amplifiM:·. The cal'rier. control 
relay, K-102, has six sets ·of. ccmtacts·.; Contacts. 3 and 9 on-K-102 complete 
the oscillator cathode circuit by grounding resistor R-131 •. Contacts 3 and 9 
on K-102 and resistor R-131 serve as a cathode return for both the HF oscilla
tor, V-101, and the LF oscillator, V-401. The desired oscillator circuit is, 
selected by the operation of switch S-114. Switch S-114 operates in conjunction 
with.c:ontrol A. Ths audio"osc:tl:ta.tor, ·,is in opero.tion whenever relay K-102 
is in -the opersated positibn.· The voltage developed· across the resistor, R-2201, 
is applied to the input of the speech arnplt.f.'ier through the relay contacts 5 
and 6 bn K.;.;l04; the power level ·switch, $.;..106, and the input transforme'r T_;201, 
Relay contacts 5 and 1]. on K-102 app]zy'· plate voltage • to V-2203. During :Pe:dods 
of CW transm:i.sslon the output of the audio oscillator is fed through the speech 
amplitie'lJ to .the. side tone amplifier and the keying may be· monitored by listening 
to the ·•output of- the sidetone amplifier. When swi tell, S-106, is in the OAL
BRATE position, the cireui t from. the output of the audio osclll0.tor to the in
put of ·the speech ·amplifier is broken. The carrier c'on&rol relay K-102 may be 
operated by elesing the circuits·· of the Throttle Switch jack, J-101, the · · 
MI.Cli'JPHONE jac'R J-102, the KEY jack J-103, the TEST switch S-104, the remote 
microphone jack J-703; the remote key jack .1..:904, or by ·operation of relays 
K..:.1902 and K-1903. Switch S-113D is operated in conjunction with the out-
put network .switch, S-113, -and breaks the energizing circuit to the coil of· re
lay· K-102 u.rhehe.ver S-113 is operated, thus removing excitat:i.on frotn the RF 
circu:tts1 ito p:reven.t arcing at the switch cuntaots. · The Autot1me. limit switch, 
S-111, and the Autotune motor relay, K-101, contacts 1 and 3 are. also connected 
in series with K-102 relay coil so that when S-111 or K-101 operates, the hold
ing circuit for K-102 will be broken and arcing at all swi·tch contacts wlll be 
prev~J:lted. 

7. APPLICM;t.E Rn10TE OO~TROL- CIRCUITS. 

Terminals 1~ :to' ·12 on .rL1905 in the power units are· intended for use with. 
external or remote carrier control and·microphone circuits. S~e figure 4...;12. 
Teminals· 1 to ·5 lnolusive are used for prlinary power control of the power units. 
while· terminals 5 w' 12 are used· for earrier control and microphone circuits. 

,. 
Operation of'· relays K.:...l90~ end K-1903 completes the circui ta necessary to 

operate the carrier' control ·relay K-102. -The keying relay K-1903 is energized 
by closing the citcuit'between terminals 5 and 6 6f J-1905. For phone oper
ation utilizing the remote circuits connected to J-1905, the carrier control 
relay, K-102, is operated by the operation of K-1902~ The coil of·K-1902 is , 
energized by a connection from terminal No. 8 to terminal No. 11 which is made 

4-8 RESTRIOTED 

---

10.139 



K-103 

+28._ ____________ ~~~~ 
V.D.C. 

S-IIOV 1:2201 C-2212A 
~ 

-28 v. o.c.· .. --=:1___-. 

837 
V-IOl 
HFO 

S-114 

16259f 
V-401 1 R-131 

LFO -wwv-

350 

MCW ~ 

L--+-V-~-~-E-0 n J 
OFF 

T-101 u.uJ 
~ 

I 
1 S-106 I I oCALI BRATE 

TUNE 
OPERATE 

~ C, li2SJI 
~ 

S-104 V-201 
9K-103 AUDIO 

AMPLIFIER 
LOCAL oREMOTE 

A S-107 
-1; 

NGTE: 
UNLESS OTHERWISE INDICATED,ALL RESISTANCE VALUES 
ARE IN OHMS, AND CAPACITY VALUES ARE IN MICRO
FARADS. 

I R-2211 
220M 

~21 
+400V 

Figure 4-11 Emission Selection and Carrier Control Circuits 

J-1905 

0----s,:iR-T- -o~l 
0-----;:f __51 I 

STOP 6p I 
0-------6----o I 

I 

2 "---, 
3 'j I 
o I ~START 

I y STOP 
g__j I ~-_j 

0 
POWER INDICATOR 

5 ~05 
s I 
0---J 

~0 KEY 

7 J-----------, HANDSET HOLDER 
SWITCH 

EXTENS~N HANDSET 
OR CHEST SET 

LOCAL CHEST 
MICROPHONE 

LOCAL HANDSET 

Figure 4-12 Applicable Remote Control Circuits 



MCW OSC. -OUTPUT 

DYNAMIC 

~-201 

MICROPHONE 
INPUT K-1902 

-Lc--19t1 
2 

T-1901 -- ---

~-~-
J-19051 0,- -6--l 

L-~--~I?_J 

R-201 R-1 16 

C-203 
.05 

~+28V 
220 

R-213 

+190V 

Figure 4-13 Speech Amplifier Circuits 

T-101 

T~2~02 -i I ::;;); OC-209 

I - ~ .o1 

:c~ I o :0 

I. ~C-210 
~.01 

NOTE: UNLESS OTHERWISE 

INDICATED, ALL RESISTANCE 
VALUES ARE IN OHMS, AND 

CAPACITY VALUES ARE IN 
MICROrARADS. 

.---~--------~ r--------• +400V. 

R-121 
0.8 

6 

+IISOV. 

NOTE: 

UNLESS OTHERWISE INDICATED ALL RESISTANCE 
VALUES ARE IN OHMS AND CAPACITY VALUES 
ARE IN MICROFARADS. 

Figure 4-14 Modulator Circuits 
, 



10340 

RESTRICTED Section lV 
Paragraphs 7 -·8 

threugh su:i. tab;Le r(31ays., qo:p.1rolled. by put1h~~utt0n~ on. haJtdsets or chestse~ 
microphones, Contacts on ~a.rrier relay K-1902 als.o, ~onnect the microphone· 
circu.i_ t".-frqm tqe tra.nsmi t ter up.:L t to te;'Illir}als <j· ~r~¢1 10 of terminal board 
J-1905 .through transformer .T-1901, .. Ca.r:der relay ~-1902 gets energizing · 
cur:r:,eAt.fr()m· awind.ing .on .the low; voli;.age cl.~arao.tor. yhicb supplies 14- volts at 
1.2 (am.ps of fil t~red DC for th,is .purp9se. · · T,h;is winding also furnishes 
button c11rrent .for rQmote ca:t;bor~ but.ton mi.cropho11e.S a.n<l current for other 

. control relays that may be involved, · 

8 • AUDIO cnl.CUITS. . " . ·~ . 

The a.ud;4o .system consists of a t~ stage speech ~mplifier, push-pull mod
ulator.s, a sipeto.ne amplifier, · an?- an li1Gvl. a.udip tone. oscillator. 

~· SPEECH .Al<PLIFIER, - See figure 4-13;.' ·Efti~er .of .two types of microphone 
may be used with this· equipment. The input" .to the. speepp amplifier h~:ts been 
designed. so the,t by operating a switch, p;rope.r ponnections are madE.:l to the 
lv!ICP.OPHOHE jack, J-102, (figure 4-13) to match the output of either a carbon 
or dynami.c type of microphone. The microphone circu:~t selector switch, &,..201, 
is located benec.th the tuning chart on the front panel of the transmitter. · · 
If S-201 is p~aced in the CA~N position~.· ~.imiting ~esistors H-201 e.nd R-202 
are conp.ected betwe€n the p-Qs:itive t?rrninal of the 28· v DC .pover source ana 
the:HICROPhotJE.. jack, J~102, to provide tl~e vol.tage necessary for t}Je. oper.~tion 
of the carbon type of microphone;. The- opora tion, of S-2Ql also connects re
sistor R-2.03 b~.tw~en .J-.102 and .the input cirot4 t of, the spe.Jch ar!;plifier to 
reduce the·.1eve1 of the outplJ1:. of the curbqn. :mierophonp to the leve.J,. of the 
~mtput of a dyn!:'~Il,li~ mi~rophone. Thus,. no e.udio ge.ip. co!ltrol .has p~en proveded 
beca,use the -level of thE) input ~o the pp~ech amp),.ifier :l.s the ss,me v.Jhen t+Sing 
a dynamic ,microphone a.s it is when· using a caJ;bon microphon~. If S-201 is 
placed i!J. the DYN}lHC pqsi tion the voltage ~s removed from. the input. circuit · 
and .the l'HCROPHONE jack, J-102, is connecte.d in series with resistor ·R~216 'and 
the primaory of the input trans.f'ormer, ·r-:291• .Th~ .two. si;,r~.ge :speech amplifier 
etnploys a Type 12SJ:7 tube, V-.201, as first .~pli.fiel:', and a Type 6V6GT· tube, 

.V-202, as Sf?a-onq ampl:i;fier. The putput of, tho microphonEf 'is" coup!e'd' 'oy the 
input. tr-ansformer; T~.201, to the grid of V-.2,91, -'.The .outp;ut .of v~:-Wl. is. coupled 
to .,the grid of V-202 by the capacitor C..,..204. The ol):tput of the audio. driver 
tube, V-:202, is coupled to the grids of the molu1ator tubes V-105 and v..:.106 by 
transfortl1er T-2'02, , , 

}2. MODULJ.TOR. - The modulator employs two Type, 811 ]:1j.g_h mu tri.odE.:ls connected 
in push-pull, 1.md operc.tlng Class 8, See figure 4--14. The modulators are 
capaple -of modulating the carrier ( 100 watts J,"lomina.l) r1.t 1e,.tst 90'/o with full 
voltage applied to the power p.\llpl:lfier. ·vJh:Lle thE> 811, is essE.:lntially a _z,ero 
bias tube when'. used with plate vo1t,agos as high as 1150 volts DC, i't becorces 
nect::ssary to apply some bias to the. grid ;ef the tube. to. ks'OP tho st&tic plate 
currer"t. a:t a safe ya.luo.. In this appliqation tho bias is obtained~ from the 
28 volt DC· supply by utilizing the ctV:erage yo1 tage drop through the filamen.t's 
of. the tubes to. obtain .. equal vo}.tege for. applicRtlon ,t,o thG grids .of both 
moduJ_ator ·.tubes,, .. The output of the If!odulF.tors is coupled t_o the RF circuits 
by moduletion transformer ~-.101. Both the sc~ee,n. and. plate of the power 
amplifier tubD, V-104 1 ar.a modulzded. · ':!.'he .full output volt,ag<:J of 1150 .volts 
DC, is applied to the plates of the module.tor tubes, V-105. ~md V~lo6: Relay 
contacts 3 and 7 on K-103 rE.:lmove plate voltage from the modulat.ors when CW 
emission is selected. 
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£.. SIDETONE AMPLIFIER • ...:. A side tone ·amplifier, figure 4-15 is incorporated 
in the saine unit as the two· stage speech· amplifier. . The ami)lifier employs a 
Type 6V6GT beam pen tode tube V-203. '!!he output or the au.dio drivel" V-:-202 in 
addition to· being applied to :tne ·primary :Or ·coupling transformer T-202, is· .. 
applhid to ·'a voltage d'iviaing sy·stem consistin~· of C-206, R-211 and R-212. · 
The grid of the. sidetbne ampl1f:ier V-.203 fer coupled to the junction of R-2l:b 
and R-212 and the voltage dev~lbped '-a~ross resistor R-211 'drives the grid of 
V-203 to provide sufficient output from the sidetbne amplifiel' to 'operate head
phones or speaker. The output of V-203 is coupled to the SI~.ETONE jack, J-104, 
by the transformer T-203 through the switch S-202 and relay -contacts K-102C.· 
The turns-ratio of transformer T-203 may be varied by operRting the sidetone 
OUTPUT switch S-20'2. The output ·or the sldetone ampl.ifier is ·keyed by the 
operation of the carrier cort trol relay K-102. 'We SIDETONE jack, J--105, may 
be connect.ed in parallel with J-104 by connectin,.; a jumper between terminals 
26 and 27 of 'cable· c'onnector 'J-lbb~ 'The necessary plate kn.d screen voltage.s 
for the sidetone amplff.ier are obta.ined by tapping the ble$der sysilem of the 
lo•: voltage output of th~ power unit. · 

9 • CALIBRATION 0SCILLAToR. ' 

a.. GENERAL. - The calibration ,osbillator employs a circuit know as a re-. 
generati ve frequency divider. The cit'cu1 t produces a 50 kc fundamental fre
quenciy and harmonic' outp'ut voltages while using a· 200 kc ·crystal as a control
ling stand~rd. T~ 200 :K-- quartz crystal unit· is mounted .in a. sealed holder 
which plugs into the two prong receptacle in the· rear right-hand corner of the 
transmitter.· Both triode sect.iotis of a; 12SL7GT tube,- V-2201, a l2SA7 pentagrid 
converter tube, V-2202, and one sectien <!'Jf an aGiditiortal.l2SL7GT tube, V-2203, 
are used in the calibratlon. oscilhi'tor circuit. The crystal nolder and vacuum 
tub~s plug into seckets on top df the chassis in the 'order mentioned. The 
chassis is stamped- '\vi'th the crystai and vacuum tube t111e desle,'IlEi:t1:oris. The 
inductor tuning scre>-rs that ·protrud~ through the s:tdes ~or the shield cans con
taining tank circuits Z-2201A, Z-2201B; z ... 2202A, and Z-2202B should not be ad
justed for i!rnY reason unless the allgmnent procedure ·is thoroughly ~understood. 
The CFI Unit is p1aced in operation by applying plai;e voltr:ge to the CFI tubes. 
The voltage is· obtained frotn the le-w veil tage section of t.he dynamotor and is 
applie5i when pow·.::r level switch S-1.06 is operated 'to the CALIBRATE po'sition. 

·Operating power level sw:L tch S-106 to either TOllE or OPEH.ATE position removes 
high voltage from the CFI tubes thus disabling the oscillator circuit. 

Ja. CIEDUIT Ftl!CTION~ ·(Figure 4-16) 

· ( 1) The application of· plate v ol tag~ to the oscillator section of 12SL7GT 
tube .. V~220l, s'tt.1rts the' ~00 kc crystal oocillator. This causes a frequency of 
200 kc, plus random tube and ·circuit noises;· to appe11r on the injection grid 
of 12SA7' mixer tube V~2202.. This, random noise· appearing on the plate of 12SA7 
excites the fr.equency tripler section of' 12SL7'GT tube V-2-201. Since the plate 
circuit of this se-ctlon of~12SL7GT tube-·V-2201 ls tuned to 150 ke; C!>nly the 150 
kc components of the randbm noise· are a'mplified~ This 150 kc component of the 
random noise is th61l. impressed on ·the control grid of the 12SA7 miJGer tube. 
Since the plate circuit of' the l2SA7 i·s tuned t~ 5G-· kc; the·: 50 kc difference 
frequency, produc~d by the cbmbihhtlon of a 200 ke voltage and a, 150 kc voltage 
appearing in tne l2SA7 t'tlbe., ·is the frequency funplified. This 50 kc voltage 
continues t6 ·excite the second' triode scct1on of the 12SV7~ 1 which because 
of its 150 kc plate circuit, trJples the frequency ancl sustains the 150 kc 

4.:.1o RESTIUCTED 10341 



T-202 

~:· 
-

I 

~l 
+190V. 

C-207 
20 

6V6GT 

K-102 -~-=- C-2,08 I R-215 I 
8 -1~ 

20 
?-DJ-104 

NOTE: -=-
UNLESS OTHERWISE INDICATED ALL RESISTANCE 
VALUES ARE IN OHMS AND CAPACITY VALUES ARE 
IN MICROFARADS. 

Figure 4-15 Sidetone Amplifier Circuits 

+ 400V 

CATHODE 
V-2203 

MCW-OSC 

R-2210 ~ C-2211 c- 2203 R-22o2 
: ISM d .5 .006 II lOOM 
:: C-2209 R-2214 R-2209 C-22 C-2202 

SPEECH 
AMPLIFIE 

INPUT 

12 
v 

DE 

.05 470 M 15M .05 .006 ,; 
I 1.~--~~~~WM~~~ 

l R-2208 -=- C-2201 12SL7GT 
33M ·006 

II V-2201 
--~~ n0Rt " -~-- .. -~~-= r- l c~ ~~"lr--1~ 
__ :..__/ -.q-4.. l \::..::.:,__- R-2206 ~ .-v-C-2213 

SL7GT o~ R-2217 12SA7 47M 8J U .JOMMF 
· 2203 N~ 2g_0 V-2202 _j (f) 

fECTOR ~2 C FI ~ 0 
UC\J MIXER 1- _ 

_ LL 

1 ~ <J 11 1 ~ rv l" R-2205 1 ~ ~ ~ t; u =~ ::; ~: ll 
o~ o~· 47M o~ o~: 

::-2206 T ~ ~~ T ~ ~~: T ~ §?1. =?: ~ ~~: 
mMMF 1 

LF OSC-1 
·~ C-2205 R-2213 =~C-2207 R-2203 R- 2216 Y-

2201 
HF OSC-1 

IOMMF 470M .05 47M 150M O 
II -~ ~._~ 

":" 

NOTE: UNLESS OTHERWISE INDICATED All_ RESISTANCE VALUES ARE IN 
OHMS, AND CAPACITY VALUES ARE IN MICROFARADS. 

Figure 4-16 CFI Circuits 

... 



-
0 
0 
r;> 
C/) 

C-22128 C-2212A 
. I II .I (-~12SL7GT 

T C-2210 
~ V-2203 

0 .05 ~TOCATH. C\J 
C\J R-2204 C-22 V-2202 
I 150M .00 FI MIXER _J 

R-2215 R-2201 R-2217 
2200 2-15 220 I R-2.211 

220M 
~ 

0 "0 I 0 IJ+400V R-2212 
68M 

K-104 __.1_ K-102 

NOTE: UNLESS OTHERWISE 
RESISTANCE VALUES ARE 
CAPACITY VALUES ARE IN 

INDICATED, ALL 
IN OHMS, AND 
MICROFARADS. 

Figure 4-l. 7 .Y:CW Oscillator Circuits 

L-402 
+400V S-401 

+190V 
~ ,--4-5::-6-, 

/ ,---, I 

+1150V +400V 

C-401 
.002 

L-107 

R-110 
20M 

R-Ill 
235 

MMF c-~~1 

CFI 

NOTE: UNLESS OTHERWISE INDICATED, ALL RESISTANCE 
VALUES ARE IN OHMS, AND CAPACITY VALUES 
ARE IN MICROFARADS. 

Figure 4-18 Low Frequency Circuits 

C-410 
.0057 

C-411C L 240MMF 

C-409 
.00275 

C-408 
.00195 



,'\' 

RESTFlCTED Section lV 
Paragraphs· 9-...:1 1 

voltage on .~he l2$A,7~ ~orttr?l ,g:r-i?•, Th_e 50, k,c vo;t~age .. ap!Jtearing on th~ 12SA7 
plate becomes th,f.; ca;t.+b:~;at~on, freq:uer:cy. · . . ... 

. , (2) One triode section of :t~e -~aorid ·12S,L7GT. tube, v-220J, is .amploy~d ·as 
~· signal det.E:Jctor. A portion of the .,50 kc voltage appear;\ng ~n:i ·the pJat.e of 
12SA7. tv.be. v.:..2202 is' ·coupled to th~ grid of 'Z""1220J by ca,paci tor C-2204. .De
pendilJ.g upon the transmitting frequency that Jsi se~ected, a portiop. of t:h-e ()Ut
put of th.e :t..F. oscl,l.la,tor .o.r the.HF. oscillate~~ il3. coupled .to. t~e griCi of .V-2203 
by 9apacitor C'"'2206 or capacitor c..:.2i05. The ~.be~t'note, that is generated-in 
:the. signal detector between. the." outpttt qf .the. HF of the LF -oscillator and the 
5Q· kc . CFI standard is coupled tg ~~r input o:f the speeq{;l a.mplif.ter by .cap-

. agitdr C-2209. 1When power level:il!lwitch,~lOp :ts ap~rated t9 the CALIB~TE 
'I(o'~ition, the. circuit. is completed and the outp:y.t of the signal detector is 
'hea:rd in the s:i.detone circuits of.,the transmi ~ter.. T{le · ~econd triode section 
·-of l2SL7GT tube V-2203 is c.onnected ,as an .audio. ·osc-j,.llatox: which supplies :a 
s'tgnal for sidetone keying a.nQ, MCH operation of ·the t.ran$m:i tter. The 12SA7 
CFl .mixer tube V-2202 and the ,audio .os.cillator .. s,ection ot' l2SL7GT tube 
V-2203 af'e provided with e .. qownon, 1Dia~ r~~istor, J.1;..22l'l.;. Vhe.n. the CFI is· 
turned off, •the VGltage .P,rop acrqss R-22l'7 .is npt Sl,lfficient to. stop the audio 

· oscillB.tor;,. P:owever, whe~ the CJ·I ~is oi1eJ...;a:ting·~-:J.2SA7 CFI mixe-.r tube V.-2.202 
draws su.tC;icient current. to cause, ~.-~harp .increase. in- 'ijle;. voJ..'tiage drop across 
R-2217 ~UCjr.easing the bias ~oltage · appii..ed. to "tihe: ~a thode of the a.J.l~io os-: 
cillator section of 12SL7GT t~be, V-:2203,. This ... r~sul ts in ov~rbiasing. and 

· stoppin,g, 'the audio osci:j.iator }ube whicl:;l .P:reyents the CFl detec.tor from 
acc.epting' a portion of the .l,OOO cy:.cle volta~, g~:perated by. t!'te audio os;... 
cillator, i:.hrm~: capacity coupling ,betw.ee!l the.l.2SL7GT tube elemen.ts. 

J:O. l"'CH AUDIO OSCILU'l'OR. ( FA~e. 4~1'1.) 

Keying relay contacts 5 apd :13 9n .f.-l02 apply vol ta.ge to the plate of tbe 
audio oscillator section of 12SL7GT.t~'be V-2203,whenkey;ing relay K-102 is 
operated. T4e a,udi0. f~rrqu~.ncy autpu~ .level of this .ose:ill~tor and ·.consequently 
the perc.en,.tage o~ tvi:CrtJ .modulation. is. controlled by varyirtg J;'esistor· R-,.2201.- . 
The screwdrive:r ... slot:for.;v.a.:cy~n;g :resi.s,t.ar .R...:~201 is acceesible ·thro.ugh .a hol·e 
on the "re~r of the 1--iC't-T-CFI Unit. . The val tage developect, a cr:oss rFl sis tor H-2 201 is 
c oup1 e d . through "vo:i,cett relay con ta.cts 5 and :'6' on· K~+04 an<i power level 
switch S-'lLi6'' to' the. speech 8r!1plifier lnput CiJ;'CU:t't, m~k1ng the audio oscillator 
the MC\v oscillator when Mm? emission· is selected; vJhen VOICE emission has 
been selected, voice relay ,contacts 5 and 6. op l\,...104 disconnect the- output of 
the ·audio oscillator sec'tion of vacuum: tUbe v:_220j from ~e input circuit or- the 

, speech amplii'ieree ·During periods 'or· CH trahsrnissi'on 'the awlia oscillatQr is 
keyed and· the output is fed to the input .of. th€1 speech ef.lpl:tfier and the side
ton.e amplifier to provide a m~ans of inohi taring the keying. 

11. RA:PlO-FREQUEi:JCY CIRCUITS. 

'The Type· coL-52286-A Transmi.tter .emp],.oys· two RF ;.v;st.ems. Oxle syst_em 
covers "the frequ~n9y ra.'1go 200 kc. tc 1500 :kc: and t.h.e other. system· the frequency 
range 2()00 kc to 13,100 ko. Separ1:1.te. oscillator tubes. are employed for each 
fr(:')quency range. The same power arnplificr tu.bo servGs both system.s. · 

• • ' c - II> ' 

Jii., LOW-FREQuEliCY CIHCUITS. {See ).':igure 4-1~() - \rhe LF. oscillator, V..-.401; 
employs a Type 1625 beam pentode-tube. This oscill.atqr operates in;the·:rre
quency re..."'1ge 200 kc to 1500 kc. This frequency ... ra.nge :i,s coverE?d in six bands.· 
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Refer to the oscillator ca:iibration curves,· SE?etion III .for the frequency 
coverage of the individual bands. A <COmbination of capacitive and inductive 
grid tuning is employed. The COARSE tuning swi~ch S-401 varies the grid, circuit 

-capacity by increasing ·the number of padding capacitors .conn~cted in the _qircui t 
as S-40l is rotated' to'W'ard th_e lo1-1est frequency position •. SWitch S-401 also. 
changoo the- tap on the· grid inductor L--401 to v'a.ry the ·inductance in the grid 
circuit. TrJ.mmer capacitors h~ve5 been ·coim'E?cte<;l in parallel with the padding 
capacitors to p~ovide means o1' fine adjustment of gri5f circui,t .qaJ;>D.ci ty. These 
trimming'capacitors are~ of ·thE;: ceramic type a1J.d the capacity' of 'each may_ be 
varied by rotating bne pla'te '-rith'respe~t to th~: other~ In spite of the small 
physical size~ this type of capacitor pro#de$

1
a'meehs of varying the capacity 

over a wide range. With 'the end-points·;of ~he frequency band s~t and the: trim
mer capacitors'a:djusted·to'give:~ome ove'rl~p;in each positi6n of switch S-401, 
all· fine frequency· adjustments· wi tn:!.ri the ·frequency· r~ge cf ~ach . switch posi
tioTi are made by varyfng ·the inductance· cf the ~nductor L-401• ·The inductance 
of L-401 is altered by adjusting the P.OSi tion of the core,. which is actuated 
by the tun:i:ng ScTevthat is':,a&cess:l:bJ!.e<thz:o,Ugh'the coil shield,. Theposit.fon 
of the tuning core wi thj:n the ~inductof is determ:tned by Control 0:·. . When LF 
opert:J.tion is desired and :the IsF position· (13) of control .. A" has bE!en selected, 
the cathode circuit of' the oscillator V-401 is coupled· through thra ooontacts of 
switch S-114 and resistor R-131 to relay contacts 3 and· 9 or the carrier control 
relay K-102. Operation of K-102 c-o:rrlpletcs' the cathode circuit t.o ground. · 
Scree:n voltage for V-401 is ·ootaJ:ned by' tapping··the lorr voltage outpil,t bleeder. 
The output 6f' the oscillator v.:..401 is coupled to the grid of the power amplifier 
tube V-104 ·by· S-103 when Control< "A .. is operatE?ct 'to th~ LF posi ticn. Selecting 
LF operation operates relayK~l05which connects the plate circuft ofV-104to 
the external loading coil. The HF output network is complete~y removed from 
the circuit by the operation of K-105. ~lay contacts K-105·remove the short
ing aonnection across the plate choke, 1--109 •. Screen voltage for V-104 is ob
tained from the low voltage output of the,powe,r uriit •. The full voltage of ~he 
high voltage section of the power unit is applied to the_ plate of V-104. The 
.e:x:ternal loading -coil in addition to being ari antenna loading_ coil is •also the 
powe:r: amplifi&r plate tank circuit. A tapped inductor and ·variometer provide 
means of' adjusting the loading 'and ""the power amplifier pla.te ta#'k. tuning. · . 

Antenna. ke;y-ir}g re+~Y.:K~ )901 :iP.. the ].ow t:r,-~quency ··lo~ .ooil unit is, con
nected; to the 'key~'ng .. c:L:r:cJI.l. t .an4 . is ocperatE;d .in syn,chronism w,i th carrier r..elay 
K-102 when. the t~legrapl:ikey, tefjt key, .Or.fnior.ophone switch."i.s operated. 

'"" ' .' ' .. ' ... "" ~-

!l. HIGH. F~Q~C:Y EXCITER. ctacun·s-. - · The HF o~cilla tor, figure· .4-19, employs 
a be~ pentode Type 837 tube,. V~lOl, in aV.$I'iable frequency o~cilla.tor circuit. 
The oscillator operates within the . freq}leilcy range lOOp kc to l510 kc. ',rhis 
.frequency range is covered in two bands, lQOO kc to 1200 kc, and ).200 kc to ' 
1510 kc. The band o'f' frequencies within which output is obtained, is depend
ent on the position of HF oscillator range switch S-101. Capacitors C-101 and 
C-135 are connected in the grid circuit of the HF'oscillator tube, v..:.101, by 
HF oscillrtor range swj.tc.h S..,.lOl which is operated _by Control n.A". Alternate 
positions of Contr()l '"A11 ada or· remove the padding cap&ci tors··c-101 and C-135. 
With Control "P" in' the 2. 0 me to 2. 4 me po$i tion HF oscilla'tor ·range switch 
S-101 is' closed, gi vin'g 'the maxinium grid 'circuit capac1 tance and consequently 
the lowest frequency output~ Therefore, when Control "A" is in"'the 2.0 me to 
2.4 me position, oscillator output,is obtained in the frequeQcy range 1000 kc to 
1200 kc. Wllen Control "A" i~ ~otatedto the 2.4mc to 3c0 me position, HF 
oscillator range switch $-101'is opened, removing capacitors C-101 and C-135 
f:POm the circuit, and oscillator output is obtained in the frequency range 
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1200 kc to 1510 .~:~J'!J!!m-&.~P.-trX!i?,!,J!£~/k9l?~r~~ctJ~-Q the 3.0 me to 3.6 me 
position, HF oscillator range switch S-101 is again operated to the closed 
position ManQ,,:::Q~9jJ .. .l~,~Qt.c output is obtained in the frequency ;::@ge, l;qQq .. ~c· 
to 1200 kc. In the remaining nine HF positions of Control "A", HF oscillator 
range switifh. ~lOl:is t/lternately opened aXld closed to give oscilli:;ttor out-
put as ind:i.:cat~d; abpve'. Trimming capacitors C-134 and C-135 have been provided 
to aid in s~tt'ing tpe 'Bnd-points of the two frequency bands. When setting the 
HF end of the.· ~.OPO ·tee, 'to 1200 kc br.rtd, the grid capacity is trimmed using 
variable capaci t'or C-135. When the HF end of the 1200 kc to 1510 kc band is 
set, the· .grid turfing' capacity is trimmed by using variable capaci t·or C-134. 
Fine frequency adjustment within e8ch band is made by varying the inductance 
of grid' tuning in&uc'tor t-101. ~ 'TJ:le inductance of L-101 is varied by adjusting 
the position·. of ·the· tunlng slug'. wlthin the coil. The position of the ttm'ing 
slug is determin~d'by Control •ru". Approximately 20 revolutions of' Contr0l 
!tB" will c0ve:r' the· entire freql.leney range of t:he ;band upon which the os;;.. 
cillatG:t? is otierating, with sotna overlap on· both ends of the band. I. portion 
of the o:ut1)ut of the HF oscllla.tor V~lOl ls fed. to' the grid of the CFI tube, 
IJ..;o2203, ·to pe:rrnit the aa:JJ.brat:ton 'of HF oscillator tube V-l:Jl· agatnst the 
crystal oscillator circuit .. of CFI .. unft. When HF operation has been selected, 
rotating Con t!ldl 11!.." to any one of ·th$- twelve HF positions vr::i·ll close the 
cathode circ'll::i.:t of HF ascH:lator tube V-101 through cathode choke 1-102, the 
contacts· of 'oscLtlator··selecting switch S-114 and the cathode resistor R-131, 
to: keying relay ccintacts.J ·and :9 ·on K...:l02.. The operation of keying relay 
K-102 ·comp1etes tlie :cathode circuit to grcitind., Screen voltage for trF · 

, osdil.lator tube V-101 is obtnlned by tapping the ·bleeder .across the low 
voltage dutput o.f the power Uhi t. · The full :Vol·tage of the low voltage aectioo 
o:JJ the power unit is applied to the plate ·of HF ·oscillator tube v;.,.1o1. 

~To obtain RF. output in the freq.uen:ey range· 2000 kc to lB ,100 kc, the· out ... 
put of tHe HF oscillator <mU:7t' tie in:ul'Ltiplie.cl from. two to twelve times. The 
frequency multiplier tubtis1 V-102 and V-103, .Rre inoperative when LF .operation 
has beeri selected. ·· The fi-equency mul iii:plier stage's employ Type 1625 beam 
pentode tube-s. The first multiplier. tube may 'opera·te as a frequency doubler, 
'trlple-r, or quadl't.1pler, The numb€r of tames that 'the frequency' of the' c.utptrt 
of the tiF' e~oJll'lator tube,oVLlOl, ·is :multiplied is dBpendent.upon the position~ 
of first. multiplier rl'l:nge. switch &-102~ The position of first multiplier range 
switch B-:.102 is ·a.eterinine·d by Control .nJ;:•. ·Twelve HF positions and one LF 
position of ... Control "L" nre avhiitAble. The. t'm;l ve HF positions permit the 
se1.ection of any output f'r~quenc;r" w:i thin the frequency range 2000 kc to 18,100 
kc~ · · · 

':l'he 13 positions·· of Control· ••t. • ana the frequency range C()Vered by each 
ate··taouTated below: 

•" 
G&ntrol·Position 

··:, ... ;·: 
4 }, 

1 
2 
3 
4 

,g 
'l 

t 

HIGH f_REQUEHGY TUNINg ·.J.. OOlrflSE 

tf!ll 

'" 

.RESTRICTED 

Frequency Ranae 

2.0 to 
2.4 to 
3.0 to 
3.6 to 
4.0 to 
4.8 to 
6 •. 0 to 

2;4 me 
3.Q me 
3.6 me 
4.0 me 
4.8 me 
6.0 me 
1.4 me 
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Control Positi9n· 

8 
9 

10 
11 
12 

13 

t. ...~ 

RESTRICTED 

[UGH FBJ!lQTJR~GX TUI'f.rNG·r QOAB§I ( Co,at) 

• 

: ; ~-

7.2 to 9..,0~b 
9.0 to 10.8 me 

ro·.a. to .12,0 .me 
12. 0. to 14,~ 4 me 
~4.4 .to 18 .. 1 me 
200 kc to 1500·kc 

.In the first six· posj..:fiions of Control ",J,.'', pnl~ the .fir.st frequency multi
plier tube, V-102, is in operation. First mulM,plie.r range switch S-102 con
nects· the outp1,1t circuit of the first frequeft'C;{'multip1:ter.•t;ub~ V-102 to the .. 
input circuit of the final ampli:fiE;lr tube V-104_. 1~:1. th Control "1~," in ;Posi t:ion 
1 or 2, first; multiplier tube V-102 ls oyerating as a :fr~ctuency double!' •. With 
Control "!;" in Position 3 or 4, first multi.plieF tube V-102 is ·operating as a 
frequency tripler. With Control nil." in :Position 5 or·6, first multiplier tube 
v~102 is. operating as a frequency quadr1,1pler. First .multiplier range switch,. 
S-102 is a tWelve~position switch and connects paddipg cap~citors across the 
first mul tirHier tube V-102 plate tuning inductor L-+105. ·The .capacity of the 
tank circuit is .reduced as Control "A" i.s rotated in a clockwise. direction, 
thus increasing the frequency of the ,output of fir&t :multiplier tube: V-102 as· 
Control "A" i:.s rotated through Pqsi ·ti.ons 1 ·through 6. 1fu.en Control. "f ... ~' iS' · 
rotated to Position 7, the socond multiplier tube, .V'-103 is plnced in: operr-rtion. 
Fir.st multiplier range switch s~lQ2 ,acts to cqnnect the output .c:Lrctl:l.t of :first 
mul tipli~ tube v .... 102 to :the grid circuit of second mul tipB;Br tube V-103 r..ndi · 
breaks the circuit from the first multiplier tube v~102 output circuit to the 
grid circuit of final. amplifier tube V~l04• .· ·The second m.ul tip;Lier tube V~l03 
operates oply as a frequency tripler •. Contl;ol ''1.'', when in Positions 7 to. 12·. 
inclusive, also operetes second multiplier onere.ting :witch S-115 :to. connect .·, 
the cathode of second multiplier tube V-103 through bias resi,stol" R-129 to 
grpund. The first multiplier tube, V-102,. operates as. a frequen.cy doubler 
when Control "L'' is in Position·'l or 8, as a frequency t}:'ipler,when Con,trol "'•" 
is in Position 9 or 10, and as a. frequ~ncy quadrt+pler. when Control "J,''• is .in 
Posit:i:on .11 or 12. Secondm~ltiplier rapge switch· .section 8-103 c-onnects the. · 
sectioll).s of padding· capacitor Cll5 across the S9cond multiplier tube v ... lO.} 
plate inductor, ·~106. Capt?.citors C-111 ?J.19. C:-115 are. O'f the cerami9. type ai?-d. 
the capacity of each s;::.ction may be adjusted.by:-.rotuting one, plf!,te i!f respect 
to the other. The frequency multiplier stages are tiligned by adjusting the ga~ 
pacity of C-111 and C-115 and the inductance of the plate tank inductors L-105 
nnd 1-106. The., t\ffiing slugs within inductor~t' L-10$ and L-106 are ganged with 
the tuning slug of L-101, but may be adjusted in respect to e~ch other.and with 
respect to the tuning slug of L-101, to obtain proper tracklnt; within each fre
quency band. Plate and screen yolt,Q:g~s"~2~ ,tl:l~ J:r~que}.1~Y multiplier tubes, 
V-102 and V-103, are furnished by the lo'\.r voltage section of the power unit. 
The voltage, t:or q.ppJ:iaation to the tube screens is droppf?<t.f;r:om th~ 40() yolt 
output of the power unit to approximately 270 volts by dropping resistors 
R-105 and R-109~: 

'*' i'\ 

~. PO\·IER lNPLIFIElt !.J:]D OUTPUT NETWORK. - The power amplifier stage, figure 
4-20, employs a l'ype·81.3 ·berun pentode tube and operates as a straight runplifier 
at all frequencies. \t.lhelil the transnli tter is operr:ting in the freque~cy range 
200 kc to 1500 ke, the eutput of the RF oscillator is cnpacit:ively coupled to 
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the grid of the pQrQer ~~lifier-. · When the: transmitter i~ operating in· the fre
quency range 2,0 me to 6.·0 f!lC the .output. of ,the first frequency multiplier 
tube, V:-102., ia coUp:j.ed to the grid of the power amplifier tube through first 
m'\ll tiplier ~range~ switch &-102 contacts and capaci tar C-116. ~lhen the. trans .... 
mitter is .oper(;lting in .the freq,_uency range· 6.0 me to 18.1 me the output of the 
sec,ortd .frequency multiplier tube:, ·V-103 is coupled to the grid of the ·final 
amplifier tube.1 V--104, ·through fhpcon4 multiplier range switch s ... 103 contacts 
and. capacitor G-116. Wh<;;;P !rlf operation has .beep selected~ output circuit 
selecting relay K-105 operates to connect.· the piate di"'cuit of the final 
amplifier tube, V-104, to external loading coil terminal J-117. With output 
circuit selecting relay K-105 in the normal unoperated po~ition, the plnte,cir
cuit of final amplifj_er tube V-104 is connected to tho output network th<:1.t is 

··'incorporated ·in thG ·transmitter· pnoper. ·Screen voltage for the powor ampli-
. ,fier is supplied ,by tho low: volt:[).ge seeti,on of the poW€\!' unit. Screen vol

tage is applied to final n.rnplitfrier tube, V...;.l04 when tho keying relay K-102 is 
operated through relay contacts 5 P.Jld 13 :on K .... 102. The operation of output 
ci:rcui t selecting re'lay 1{,..105 performs fottr functions,. namely, ( 1) connects 
the output of the power mnplifier to external' loading· coil terminal J-117, 
( 2) disconnects the antonrJ.,.<a tun±ng f>J'ld 'power! :amplifier plate tank circuit, 
( 3) adds an additional RF choke, L-109, j_n series with the power amplifier 
feed choke L-1:08, and ( 4t) comiects the posi t:i.ve 28 vol.t DC load. to exten'la.l 
rela:y connector J.-.11.07. ·~ I.Jheh output cii':cut\t selecting relay K ..... 10.5 i~ in the 
normal or unoporated position,. the output· ·of the power amplifie.r ·tube is . 
couple<it .to. the plate. tank' and a.ntenn~.' coupling network in the transmitter prop
er through the capt.citor.C-:oll8 and the IlF choke, l;-.109, is shorted aut., The 
full output voltago of the high voltage section of tho power unit is applied 
to the plate of final amplifier tube V-104- • . ' 

The output nct"Woa:-.k• is designed to operate as either a. pi or L section.· 
The mul ti-sectlon output network swi·tch 5-<113 connects the capaci.;t:<!lrs and 

" 'inductors in the proper' positions ·to pbrmit.m~::tching the power, amplifier plate 
d.r<:lui t to most · aircr,s.ft antE-nnas c, t any· freq uen:cy within tho frequency rr.nge 

.. 2000 kc to 18,100'ko. 

The following tablo will holp the oporc.tor to better understand the opera-
t:i.on of the output network switch S..;.ll3: ;; "1. 

Control "Cu 
Position §.=ll~/. S-ll~B $..;.1139 ~-ll3E S-ll~F ---

~,...; 

1 
0 (\'j 1 1 OPEN OPEN OPEN OPEN •.-! 

2 ·.s"d~ 1 2 . OPEN OPEN' OPEti OPE.,; 
3 

•r-1 ,::1 ID 1 3 OPEN OPEN OPEN OPEJ:.T +=>ruM 
4 .$ i § 1 4 OPEN OPEN OPEN OPEN 
5 ' 0 ~ 1 5 OPEN OPEN OPEN OPE!-T .. $.i '1:1 . 

6 IDO 
1 6 o:r~r OPEN OPEN OPEN ()) +=> 0 

1 
.C:C\'l.-1 

1 7 OPEN OPEN OPEN OPEl\f +=>~2, 
8 :>. r.t. 2 7 OPEN CLOSED CLOSED CLOSED 
9 

..oos:: 2 7 ·oPEN OPEN OPEN CLOSED ~·.-! 
, \ ' ·"Cf • 10 ID fJ) 2 7 OPEN' OPE!-J CLOSED OPEN 
11 

+> • '1:1 
2 7 . OPEN . CLoSED OPEN OPEN ~il tr\ a:; 

~ N ID 
12 Q) ,...; f-.1 2 7 OPEN OPEN OPEN OPEN . 
13 

0..1 
'l CLOSED; OPEti'· GLOSED OPEN OO!lt:} 2 

' 
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The variomct~r, L-112, is oper&ted· by Control tttl*·. · The variable capacitor 
C-125 is operated by Control "E". · The above controls are conne<:ted to the Auto
tune system, but may be' manually opera ted without di'sturbing the positions 
of. the Auto tune stop rings if the CHANNEL selE!etor' swi teh S;;..l08 is placed in 
the MANUAL position and the Autotune system allowed to operate. The network 
will tune and deliver rated power to antennas ·17 feet to 60 feet in length 
throughout +.he frequency range 3000 ke to 18,100 kc; . If operation in the range 
2000·kc to 3000 kc is desired 1 i.t may be necessary to connect the Type-481628 
Antenna Shunt Capacitor (figure 1..;.8) across the' network output. 

· 12. AUTOTUNE SYSTEM.· 

The Collins Autotune System is an e1ectl'ically. controlled means· of mechani
cally repositioning adjustable elements such as tap switche.s,. variable inductors, 
variable capacitors, etc. Any combination of' :these items''sueh as are used iri 
transmitting equipment can oe tuned to any one of eleven pre.selected frequencies 
in a period of twenty-five seconds ·at normn.l room temperature and 'With a normal 
supply voltage; by the use of the Autotune system. Provisions have also been 
made. to parmi t manual tunfng of ·the rad:i.o· equ:tpment. 

The Autotune assembly consists of a group of positioning mechanisms, one of 
which is applied to each tuning elementto perform the srune function as a manu
al tuning knob-. E.ach positioning mechanism ptovide'S precise· angular setting of 
the tunihg control to any: one of eleven angular positions, ee.eh of which is 
readily. adjustable. 'l'he settings f'Or. each frequency. and for each control are 
entirely independent. 

> 

The positioning accurr cy of the P.utotune mechanism is of a very high order. 
Each· setting is inherently independent of· wear,· backlash::, alignment, supply 
voltage, etc. The accuracy of tho settings ·is ·comparc.ble to that of vernier 
manual controls. The parts are machined within close lirui ts and although" opera
tion 1.s most precise, there Pre no delicate adjustments· or fragile mech~..nisms-. 
Permanently lubricated bearings ~<re used in mt>.ny places and the assembly is en
closed and protected from dust c.nd corrosion. 

~· bECHANICAL DETAILS. (Refer to figwe 4-22.) 

{1) LINE SHAFT. - The line shaft extends the entire length of the Autotune 
casting and dri.ves .all . .the Awtotune tmi t~. ~<?wet.:. is Jipplied to t,he ~gaft fr01IJ 
the motor (47) by means of a chain drive {18). 

{ 2) SINGLETURN 'WOBM. - The si):lgleturn unit is driven by sme worm on the line 
shaft ( 1). . . . 

( 3) C/Jtl DRTJlvl DRIVE ·SPUR GEAR. - This gear is fastened directly to the slip 
clutch worm gecr ( 4) and drives the cam drum sptU' gear (10) through the idler 
gee.r ( 14). 

( 4) SLIP CLU'I'CH \IOFti GEP.R • ..., Thi.s gear is fastened to the cam drum drive 
spur gear ( 3) and drives, the stop ping drum ( 12); through the slip clutch ( 6). 
This gear is driven by the. singleturn woi'lll ( 2). · 

(5) SLIP CLUTCH BAND• - This band ts driven directly from the slip clutch 
worm gear ( 4) and presses against the slip clutch drum ( 6), 
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13 

14) ~ I 9 

SINGLETURN UNIT 

I-LINE SHAFT 
2-SINGLETURN WORM 
3-CAM DRUM DRIVE SPUR GEAR 
4-SLI P CLUTCH WORM GEAR 
5-SLIP CLUTCH BAND 

6-SLIP CLUTCH DRUM 
7-TUNED ELEMENT 
8-CIRCUIT SEEKING TAP SWITCH 
9-SINGLE TOOTH RATCHET 
10-CAM DRUM SPUR GEAR 
II-CAM DRUM 
12-STOP RING DRUM 
13-SINGLETURN DIAL 
14-IDLER GEAR 
15-PAWL (15A-PAWL HEEL)(I5B-PAWL TOE) 
16-SINGLETURN HOME STOP PAWL 

FRONT VIEW 

KEY TO SYMBOLS 

17-PAWL SPRING 
18-SINGLETURN HOME STOP RING 
19-ANVIL 
20-MULTITURN WORM #1 
21-MULTITURN HOME STOP CAM 

22-SLIP CLUTCH BAND 
23-SLIP CLUTCH DRUM 
24-TUNED ELEMENT 
25-IDLER GEAR #1 
26-IDLER GEAR #2 
27-COUNTER DRUM SPUR GEAR 
28-COUNTER DRUM 
29-TURN COUNTER DIAL 

21 

30-REAR LIMIT SWITCH SECTION 
31-FORWARD LIMIT SWITCH SECTION 
32-LIMIT SWITCH DRIVE SHAFT 

34 

MUL TITURN UNIT 

33-SWITCH OPERATING ARM 
34-LIMIT SWITCH DRIVE SHAFT SPUR GEAR 
35-MUL TITURN DIAL 
36-STOP RING DRUM 
37-PAWL (37A-PAWL HEEL) 

@7B-PAWL TAIL) @7C-PAWL TOE) 
38-CAM DRUM 
39-MUL TITURN WORM #2 
40-PAWL SPRING 
4 I-STOP RING DRUM WORM GEAR 
42-STOP RING DRUM SPUR GEAR 
43-CAM DRUM WORM GEAR 
44-COUNTER DRUM DRIVE GEAR 
45-MULTITURN HOME STOP PAWL 
46-MUL TITURN HOME STOP RING 
47-AUTOTUNE MOTOR 
48-CHAIN DRIVE 

Figure 4-22 Collins Autotune System - Mechanical Portion 
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( 6) SLIP CLUTCH ,IJRUH. - This Slip clutch drum, driven by the slip clutch 
band ( 5), is fastened to the stop ring drum shcift. 

( 7) TUNED EI.JiMENT • - The tuned· element, such' as a· tap switch, a variable 
car:acitor, or a variometer, is· d·riven directly from the stop ring drum shaft. 

(8) CIRCUIT SEEKING TAP.SWITCII•- Th~S switch, is driven by the cam drum 
shaft and i~ phased ,so that the contacts are in synchronization with the 
earns of the ·cam drums { 11) and ( 38). · · · 

( 9) SINGLE TOOTH RlTCHET. - The single tooth ratchet, when engaged, drives 
the cam drum. These ratchets keep the cam drums. of the various ·uni. ts synchro
nized, 

(10) CM4 DRUM SPUR GEtR, - The crun drum spur gear is driven from the line 
shaft through gears ( 2), ( 3), and { 14). The spur g.ear drives the cam druin 
(11) through the single tooth ratchet (9), • · 

(11) CJ,H DRUJvi, ""'!The cam drum consists of twelve cams mounted on a shaft 
with adjacent cam slots staggered 30 de~rees. These c. ems are rigidly fastened 
to the drum. The single too,th ratchet ( 9) mount~ on the shaft behir.d the drum 
and drives the drUm. 

( 12) ·STOP RrNG D~UM· - The s~op ;ri~g ctr~ · ass~mbly con :;fists of twelve stop 
rings moun ted on a shaft with spacers between the rings. The stop rings ere 
free to rotate but the spaqers are keye<l tq the shaft such that as one stop 
ring is rotated, ~ovement: of the J;ling will not affect the adjacent rings which 
may have been previously adjusted. A locking bar, on the dial, locks the stop 
rings when adjustment has be€:ln c~pleted. The locking m.echanism<consists of: 
a bar that drives a screw to apply pressure to th~ strck of· stop rings and 
spacers, thereby, in effect, locking them. 

( 13) SINGI$TURN DIAL~ - The ~ingleturn dial 
ctrum ( 12) and enables the oper~.tor to adjust the 
lock~ng bar i~ l.ocnted on the front of the dial:. 

' is fastened to the stop ring 
tuned element (7). The 

{ 14) IDLER GE/R. - The idler gear transmits power from the cam drum drive 
spur gear\{ 3) to the cam drum spur gear ( 10) •. . 

( 151..) .PLWL HEEL~ - The pawl heel is held agq;inst the ¥ant brum ( 11) bY the 
pawl spring {17). 

( 15B) PAHL ToE. - The pawl ijoe serves to position the tuned element ( 7) by 
dropping into the stop ring slot and stopping the ,stop ring'drum ( 12) after the 
motor ( 47) reverses and the pnwl heel ( 15A) is in a cmn drum slot. 

(16) SINGLETTJI1N HOME STOP PAF·. -:This ·pawl limits .• th'a 'rotation of the ·single
turn unit to one revolution. The pawl is loc!tted on the some shaft as the pawl 
( 15) and is engaged by the singletu;rn home s~op ring: ().9). Referring to the 
me chan. ical portion of the Autptune~. the pawl as shovm in solid lines lim.i ts the 
rotation of ~he stop ring drum ( 12) in t}.le counterclockwise. direction. ;The 
pawl cannot pivot further because it bears agains,t the stop ring drum (12) at 
point "B". . The pawl as shovn in ¢lotted lines limits the .rotation of the cam 
drum (12} in a clockwise direction. The pawl cunnot pivot further in this posi-
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tion because it bears on the .. cam drum ( 11) at point "A "• 

( 17) PAWL SPRING. - The pawl spring presses the pawl heel ( 151.) against 
the cam drum {11) and when the pawl heel { 151;) drops into the c,<JI~J drum slot, 
:the pawl spring presses the pawl toe ( 15B) against the stop ring drum ( 12). 

( 18) SINGLETUBN HOHE STOP RING. - This ring, mounted with the' other stop 
rings on the stop ring drum (12), is rigidly fastened to the drum. The home 
stop :pawl ( 16) e':1gages with this ring to lillli t the rotation of the stop ring 
drum {12) to one revolution. 

( 19) /J~VIL,. - The anvil prevents the multi turn pawl tal1s ( 37B) from be
coming enge.ged in the counter drum ( 28) ring slots until after the motor ( 47) 
reverses. 

( 20) MULTI TURN WOR-i 1/1. ....; This worJ:n. drives the stop ring drum worm ge::l.' 
( 41). 

( 21) MULTITURN HOl'.J:E STOP .CJ:M • ...: This cam is mounted with the other ceJnS 
on the counter drum (28). This cam actuates the home stop pawl (45) to limit 
the rotati.on of the stop ring drum ( 36) to twenty revolutions.. , 

(22) SLIP CLUTCH BIND.- This band; driven by the worm ger.r {41), drives 
the stop ring drum ( 36) through the slip clutch drum :< 23) • ' 

( 23) SLIP CLUTCH. - This clutch, sitnilar td ( 6), is driven by the slip 
clutch band ( 22) ·an.d ·is fastened to the ·stop ring· drum shaft. 

( 24) 'TT:JEED ELEMENT. - ThH1 frequency dete·mining element is coupled direct-
ly to . the . stop ring drum ( 36) • · 

•. < 

( 25) IDLER GEAR 1/1. - This genr end gear ( 26) link the counter drum ( 28) 
to the slip clutch spur genr (44) Which is· fastened t~ the stop ring drum (36) • 

. , ' 

( 26) IDLER GEAR #2. - This gear and idler gear #1 ( 25) link' the counter 
drum (28) to the slip clutch spur gear (44). 

( 27) COUNTER DRUb: SPUR GEtR. -·This geer dr1.ves the counter drum ( 28). 

(28) COUl'lTER' DRUN .... This drum consists·of eleven cams with. spacers between 
them. Like the stop ring drums (12) and (36), the spacers are keyed to the · 
shaft so that movement of one cam will not disturb adjacent carus. A spring 
on the rear of the counter drum loads the stack of cams axially aq that the 
rings will not turn too easily. · 

. 
( 29) TURN COUNTER DIAL- - This dial, numbered from 0 ~ ?0, ;indicates t:he 

number o~ turns the Multi turn unit has made.· · · : 

( 30) .REAR LIMIT SWITCH' SECTION • ;.. This sWitch, actuated by the operatiog 
arm ( 33), is normally held in the operated posi tipn. During the first part 
of the Auto.tune cycle, this switch opens, disabliJ!lg the keylng relay. As tl:'Je 
Autotune cycle nears com~letion, the operating arm ( 33) recloses the. swi;tcf;l,. 
turning off the motor ( 47) and restoring the coil circuit 6f the keying reletY'. 
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( 31YFO.RWARD L'D';!T SWITCH• SECTION.·-· This swl'tch, norlnally closed; pro
v:i,des a holding circuit for. the nwtor control· relay. Whet! the operating 

.arm ( 33~··opens the smtch, the tlircuit seeking tap sitl tch reverses the motor 1 

thereby returning th& .Autottme to the hilmt:: position, completing the cycle. · 

' ,( 32) LIMIT S"WITCH DRIVE .SHftFT • .;.:. Thi~ shaft· is driven by the gear ( 34) 
from the ··line·· shaft ( 1) •· 'The &orew: ··thr:ead on the shaft moves the swi toh oper
ating a1:-.m forward.: or. backvta?d between the l:i:.:trii't sllitbh <sectiohS (3b) and 
( Jl) ... On either end o:t. the scl~ew .are cams which limi.t the travel . of the' 
switch operating arm (33). 

( 33). S'WITCH OPERJ;TING .AHH. ... This· arm: is 'd:t-i ven by the ·threaded drive 
shaft (.32}. and controls U..n1it switches ( 30) afid ( 3'1) • 

.( 34) LIMIT SWITCH DRIVE SHIFT SPUR GEJ' R. -· This gear, dri v~n by the 
stop z·ing drum spur gear (42) drives the limit:. swi'toh.drive shaft (32). 

( 35) HULTITURN DIAL. - This dial '\v:lth locking bar eri~,bles the operator 
to adjust the stop ring drum ( 36) to any desired OJ:.~ere;tin@ frequency Wi th.in 
the range of the equipment. 

~ ' 

. {36), STOP RING DRtlJI'i • .;...• See ( 12) • · . 
( 37A) PLWL HEEL. - The pawl heel is held against the cam drum ( 38) by the 

pawl/spring ( 40). · · · 

· ' (J1B) .. PJtWL 'ri:J:L. , ... The pai?l· tail, whsn ·allowed to engage the counter ·drum 
(28) 1"ingslot by the movement of'the anvil(l.9) selects''the rev6lution ro· 
which the tuned element (~ 24) will be r;osi ti o:ried. 

( 37C) PAWL TOE~: ..... The pawl toe· serves ·to posi tton the tuned element· 
( 24) by dropping into the stop ring slot and stopping the stop ring dr'lllll:. ( 36). 

' ., ~ ' 

( 38) CJ:Jv!: DRL'N • .., See.,( l:th;. 

· ( 39) LULTITUR>J<iJdBM 1/:2. - 'll'his wonm drives the cam drum ( 38.) throtl€jh:· the 
singletooth ratchet ( 9) • 

. (40) Pi:cWL SPRING ..... This Spring :is· similar to (16) • 
' 

( 41) STOP RING !DRUM' ·WORM GEAR. - i'hts gear, powered from the line shaf't-; 
( 1) by the worm ( 20), drives the stop ring drum { 36) through the slip clutch 
( 23). 

( 42:) STOP· RING DRUlvf SPtJR GEAR. - This gear is fastened to 'the stop ring 
drum: wonn gear ( 41} and drives the lim:i t switch drive shaft ( 32) through.•• 
thf) gear {34). · · · 

# . 

(43) CAH DRUi:'l WORM GEAR .. - This gear, powered from the line shaft (1) by 
the worm ( 39') , drives the cam drUIR'- ( ~) through the single tooth rat..che,t 1( 9 ) • 

} ,., ' 

"1 •. 'f ' ~ 

( 44) OOWTER DRtJ.i DRIVE G-EAR .. - This gear,. fastened to the slip clmtoh 
drUm ( 23) d~ives the counter dl"~'(·28).' through the idler gears ( 25) -and· ( 26) 
and gear'( 27). 
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( 45) MULTITURt~ HOivm. $TOP PAWl, •. - .. This p.aw'1·1 ~c:tuated. to. either position 
shown by the home stop c~ (21) 1 engages the projection. on the home stop 
ring ( 46) to limit the rotation of the stop ring drum (36) to 20 revolui{ions, 
·Th~s pawl is mounted on the same sha;ft as the pawl { 37) •. 

(46) NW:.TlTURN HOME STOP RING,. - Th:i,s ring is ·engaged. by the pawl~ 45) 
.and is moWlted on the stop ring ~rum { 36),. -.'l'he d;ott~q outlines of the home 
stop ring {4.(>) Md ·pawl ( 4.5) show. the stop ring dr·um (36) in the limi.t of 
rotation .in .·tne counterclockwise. direction. The otherr position shows l;iJui t :: 
in the clockwise direction. ·. · ' ·· 

( 47) AUTOTUNE l10TOR. - The Autotune motor iS a. DC shunt wound re:versible 
type and applies power tp the .line:. shaft (1:) thro11gh the ·chain drive (48:). 

( 48) CHAIN. PR.I:VE ..... The cha,in drive .tranSITlits the J1ower from. the A'\!ltotune 
motor { 17) to the l.ine sba.ft: .( lLand consists: of a dvi v:ing p:j.;nion coupled to 
a driven sprocket by a chain. 

~-,.. ' 

}2.. ELECTRICAl DETAILSi (See f'igure 4-23.) 

( 1) B-101 AUTOTUNE NOTOR. - The Autotune moto~ operates from the 28 volt 
direct current power source and is contrpllfld by the,limJt switche:s, $.;..111 and 
S-112, and motor control relay, K-101. 

'(2) K-101 MOTOR CONTROL RELAY.- K~lOl is energized.thro~gh the c~ntac:ts 
of the keying relay, K-102, the LOCAL-REhOTE switch, S-107, the channel selector 
t:J,wi:tcn, .· $-108, .and the circuit seeking tap· switch, S':"fl09,, to ground. the hold
irig ~eireuit·for the relay is thrqugh· contaets 5·and 6 of motor control ~J,.ay: 
K-101 and the contacts of f'ror;1t limit switch sect~on, S-112. When operated, 
motor control relay K-101 disables keying relay K-102 and plate power relay 
K-1904 :·preparatory to the release .of rear .limit. swi toh sec'ftion a-111. 

' 
(3) K-102 KEYING RELAY.- K-102, when operated during periods of' trans-

mission, prevents false operation of the Autottpl(J ~iystem., ~The .energizing 
circuit is through the emission control circuits, that is the TEST switch, 
~104~., the, ThrQrt;tle·· Switeh .jackt ·,.J-1011 the 1'4.1ICP.DP)!QNE j.ack,. J":'l02., or. the 
KEY jack, J-103. ·. 

( 4) S-107 LOCAL-I\EMOTE SWITO.H. - S_.lO~ pe;qnits ,the ,selection of' either the 
panel channel selecting circuit or the r8mote channel selecting circuit. This 
mro:toh~ is; :located on· the trapspli tter.· penel ;md is P.esign~d for, manual operation 
onl:y: •.. ' · '· ,.,~. · ' .. _,.,,, 

( 5) S-108 CHANNEL SELECTTilG SWITCH. - S-108 permits the selection of any 
on~ of el.even .:Autotun,.~ freque!1cy channels. apd "lfi.AWUAL". tuning of the tral!Lsmi tter. 
The seJ;ection of a new channel energizes motor con.trol !t'ela.y:, K-101, by .the ·. · 
circuit., through CHANNEL selecting switch, S-108, and circuit see{c~ng;switch, 
S-109, to ground. 

~- ! . ;; ~ t . . • ' ; ~ :·- .'· '. ·, 

• .' )(£,} ;&-l09 ;£IBSUIT SEEKING TA:J S:W.ITC!t~ ,-, S-:"109 is drivep. by ;the: .._utotune 
motor, B-101, through a worm and spur gear arrangement. The circuit seeking 
tap ssn.tch,' ~10~, compaetes th~·; circuit' nec~iSs:ary f'o:f the,:ope~ation of. the 
motot )cbntrol ~elay; K~lol. Of tp.e twelve· di:rc'bl.:Lts connected :to/ the ciroui t 
seeking tap switch, S-109, eleven are grounded at all times. Th~ operation of 
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8101 - AUTOTUNE MOTOR 
K10l - MOTOR CONTROL RELAY 
Kl02 - KEYING RELAY 
K1904 - PLATE POWER RELAY 

2 

3 

4 

LOCAL 

Rll5 - MOTOR TORQUE RETAINER RESISTOR 
Sl07 LOCAL-REMOTE SWITCH 
SlOB - CHANNEL SELECTOR SWITCH 
Sl09 CIRCUIT SEEKING TAP SWITCH 

7 
9 
II 

KIOI 

'------.... + 

S111 - REAR LIMIT SWITCH SECTION 
S112 - ,ORWARD LIMIT SWITCH SECTION 
Sll3D - KEYING INTERLOCK SWITCH 
S1905 - PANEL INTERLOCK SWITCH 

Figure 4-23 Collins Autottme System - Electrical Portion 

1 2A 3A 4 5A 
OPERATOR TURNSCBJNNKL GROUND CIRCUIT THRU MOTOR BlOl STARTS, LIMIT SWITCH OPERAT- AUTOTUNE SEEKING SW. 
SELECTOR SWITCH Sl08 CONTACTS ON KEYING CAUSING REAR LIMIT I NG ARM OPENS FORWARD Sl09 ROTATES UNTIL IT 
TO CHANNEL DESIRED. RELAY Kl02, THRU SWITCH SECTION Slll LIMIT SWITCH SECTION COMES TO SAME POSI-

CONTACTS ON LOCAL- TO RETURN TO THE UN- S112, REMOVING HOLD- TION AS CBA.NNKL SE-
r---- RKIIOTl Sl07, CHANNEL -- OPERATED POSITION. 1---o. lNG CIRCUIT FROM MOTOR '----40 LECTOR SWITCH Sl08. 

SELECTOR SlOB, AUTO- CONTROL RELAY KlOl. 
TUNE SEEKING SWITCH 
Sl09 CLOSES MOTOR 
CONTROL RELAY KlOl. 

1 1 I l • 
2C 2B 3B 5C 58 

MOTOR CONTROL RELAY MOTOR CONTROL RELAY CONTACTS l & 2 OF REAR AUTOTUNE SEEKING SW. MOTOR CONTROL RELAY 
KlOl WHEN OPERATED KlOl REMAINS OPERAT- LIMIT SWITCH SECTION Sl09 REMAINS AT REST KlOl OPENS REVERSING 
DISABLES KEYING RE- ED THROUGH THE RELAY Slll OPEN DISABLING FOR DURATION OF AUTO- MOTOR BlOl. 
LAY Kl02 AND PLATE HOLDING CONTACTS 5 & KEYING RELAY Kl02 & TUNE CYCLE. 
POWER RELAY Kl904 1-- 6. PLATE POWER RELAY 
PREPARATORY TO RE- Kl904 CONTACTS 2 & 3 
LEASE OF REAR LIMIT SHORT MC'TOR TORQUE 
SWITCH SECTION Slll. RETAINER RES! STOR Rl15, 

PREPARATORY TO RE-
LEASE OF MOTOR CON-
TROL RELAY KlOl. 

1 
10 g e 7 6 

AUTOTUNE CYCLE IS CONTACTS 1 &: 2 OF REAR REAR LIMIT SWITCH ALL TUNING ELEMENTS FORWARD LIMIT SWITCH 
NOW COMPLETE. MOTOR LIMIT SWITCH SECTION SECTION Slll IS OPER- ARE POSITIONED AS SECTION S112 RECLOSES 1 

TORQUE RETAINER RE- Slll CLOSE INTERLOCK ATED PLACING MOTOR SWITCH OPERATING ARM AS SWITCH OPERATING 
S!STOR Rll5 ALLOWS CIRCUIT OF KEYING RE- TORQUE RETAINER RE- MOVES TOWARD REAR ARM MOVES TOWARD REAR 
JUST ENOUGH CURRENT - LAY Kl02 & PLATE POW- 1-- SISTOR Rll5 IN C!R- 1-- LHliT SWITCH SECTION I-- LIMIT SWITCH SECTION 
TO FLOW IN MOTOR ER RELAY 1\1904, CUIT BY CPEN I NG CON- Slll. Slll 
BlOl TO PROVIDE A TACTS·2 & 3 CAUSING 
POSITION RETAINING MOTOR 8101 TO STOP. 
TORQUE TO THE AUTO-
TUNE UNITS. 

Figure 4-24 Collins Autotune Operating Sequence 
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motor control relay, K-101, connects: front limit switch section, S-112,' in the 
circuit, preventing seeking switch;· S-109:, from f'inding the circuit selected 
by CHAJ:TNEL selecting switch, S-108, until t:l'fter the limit switch opera.ting 
arm reaches and operates front li~mit switch section, S-112. 

' . 

, { 7) S-111 REAR LIMIT SWI'l'OH SECTION .. · -· S-111 'is normally held in the 
·position necessary to complete. the c:trcu.it~ for' the operA.tion of keying relay, 

K-102, and plate power relay, K-1904. Mhen released by tht> limit switch 
operating arm,· contacts· 2· and 3 of the rea:~.· limi~t sw1 tch section., S-·111, 
short motor torque retainer resistor, · R-115, out of the circuit preparatory 
to the release of motor control relay, K-101. The return of*the limit 
switch operating arm to the original position opens contacts 2 and 3 of rear 
l.in:d.t switch section, S··lll,, placing motor torque retainer resistor, R-115, 
again in the circuit, thereby stopping . .Autotune motor, B-101. 

( 8) S-112 FRONT LINIT SWITCH SECTION. - The nomally closed contacts 
of S-112 complete the holding circuit for motor control relay, K-101, through 
contacts 5 and, 6 of K-101. · When the front limit switch section, 8-112, -!is 
opera. ted by the switch operating arm, ~llolri.ng circuit seeking tap swi tch 1 
g.;..169, to find ··the circuit poSition selected by CHANNEL selecting switch; 
S-109, the operating circuit for motor control. relay, K-101, is broken allow
ing K-101 to release. De-energizing motor control relay, K-101 reverses the 
direction of rotatiot1 of t,he Autatune motor, B-101. 

_, 

( 9) S-113D KEYING INTERLOCK SWI-TCH • ,.. . S-113D is operated by 
TUNING- COARSE", Control "C", and prevents the operation of the 

~ K.:..l02, bet'Ween settings of Control "C"·'" 

the "ANTENNA 
keying relay, 

103.52 

s_. AUTOTUNE OPERJ TI.ON. ,..:. The Auto tune .system cons:i.:sts of one 1-'Iul ti turn 
unit and four Singleturn units (refer to figures 4-22, 5-7, 5-9) which are 
driven by a reversible motor t.hrough' a line shai't. TP,e Nult.i turp- unit may 
'tse set up to select any dial setting in a C0'ntinous re.nge of 7200 angular 
degrees (twenty turns or :r:'evolutlons) of dial rotation. · 

NOTE 

One rt3Volution of the d1al is equal _to- 360 anguljtr d~grees o:r rotation. 
The Singleturn units .may, be set up to select_ any dial setting from 0 :to 
360 degrees vf rotation (a single turn or ;revolut on), The ~rawings. of 
the electrical and mechanical portions of the Autotune-, figure 4-22.and 
figure 4-23, should. be referred to in connection with the description 
of the following operational sequence. The drawings show the Autotune 
at the completion of the operation oycle 

( 1) The oper&tor turns the CH.ANHEL. ·Selector switch,. 8-108, to the channel. 
desired. · · 

( 2) This places a ground .on the motor control relay, K-101, through the 
circuit seeking tap switch, S-109, the. CHANNEL selector switch, s~l08, the 
IOCAL-RElvfOTE switch, S-107, and the contacts of the keying relay, .K-102. With 
the keying relays K~-102, in the normal or unenergbed position, · the motor con.::. 
trol relay, K-101, Hill operate and ene;rgif'je the Al;ltotune motor, ~~101 •. The 
motor control relay, K-lOl, is then kept energized by the circuit through con
tacts 5 and 6 and the lim:tt switch section, S..-112. The operation-of motor con-
trol relay, K-101 1 disables the keying relay, K-102~ · 
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(j} The motor, B-101, drives the<J;ine shaft (1) in~ forward direction 
causing all the cam drums and s'ttop'"'lring drums to. rot~te in a counterclockwise 
direction and the multi turn unit' counter drum "to rotate in a clockwise direc;tion • 

. , 

(4) The switch operating arm (33) moves out from the rear limit switch 
section, S-111, rund moves toward the forward l:imi.t s.wi tch ·section, S-112. Con
tacts 1 and 2 of the rear limit s'Witch section, S-111, open, keeping keying relay 
K-102 and plate power relay, K-1904, dis~bled when the motor control relay, 
K-101, opens. Contacts 2 and 3 of the rear lirni t switch sectiort short motor 
torque resistor, R-115, out of the ci·rcui t preparatory to the release of motor 
control.relay, K-101. 

(5) The forward limit switch section, S-112 1 opens and the motor contin
ues to run m1til.the open segment of the circuit seeking tap switch, S-109, is 
positioned opposite the contact upon which the channel selector switch has 
been set by the operator. 

( 6) ·As the open segment of the circuit seeking , tap switch, 8-109, comes · 
to the contact of the channel selected, the synchronized cam drums are at the 
position where the pawl heels ( 15.A and 37 A) of' the channel selected have jus:~ 
dropped into their respective slots in the cam drums. 

(7) Since the holding circuit has been removed, the motor control relay, 
K-101, opens, causing the polarity of the voltage on the armature to be rever
sed which revepses the direction of rqtation of the motor. 

( 8) After the motor reverses, allowing the cam dr-ums to fully engage their 
respective pawl heels, the switch operating arm moves toward the rear, allow
ing the forward limit switch section, S..oll2, 'to reclose. 

( 9) As the motor continues to run ,in' the reverse direction, the stop-ring 
drum (12) of the singleturn unit rotates and when the slot on the stop ring of 
the channel selected is. adjacent to pawl toe ( 15B) the pawl toe, drops into the 
slot. The pawl toe stops the tuned element ( 7) at the predetermined position 
and the clutch slips until the Autotune cycle has been completed. 

(10) tthe' counter drum (28) of the':tnult1turn unit rev:Brses direct.ion of rota
tion thereby rotating the anvil ( 19 )· out from under the pawl tail (J7B) as. the 
motor reverses, and when the slot of the cam on the counter drum, o! the channel 
selected, is adjacent-' to the pawl tail ( 37B), the pawl tail drops into the slot 
and selects the revolution in which 'the tuned element ( 24) will be positioned. 

( 11) As soon as the slot in the· proper stop ring of the stop-ring drum ( 36) 
is adjacent to the pawl toe (37C) the pawl toe drops into the slot. This stops 
the tuned element (24)- at the preseleeted posit:i.on and the clutch (23) slips 
until the Autotune cycle has been completed. • 

, ( 12) As the motor' continues i):'l the reverse direction, the switch operating 
arm moves ba'ck against the rear linii t sw.i tch section, S-111, opening contacts 
2 and ~ of S-111. 

(13) Contacts 2 and 3 of the rear· limit switch section upon opening Femove 
the short across the motor torque retainer resistor, ~115, which stops the motor 
by allowing just enough current to flow through the armature of motor B-101 to 
provide a position retaining torque to the Autotune units. 
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{ 14) The ·contacts 1 and 2 of the ·rear limit switch section, S-111,, close, 
permitting the car.rier .to be turned on,.. The Autotune cycle is now complete. 
The carrier contro).: circuits and Auto tune .control circui.:ts are interlocked so 
that the Autotune can not operate when the carrier is on and the carrier 
cannot pe turn~d on .. 'While the Autotune system is in operation •. 

13. UNIT FUNCTION. 

~. The order of the Autotune units from left to right is as follows: 
"En , nc " , "D n , "A" a."ld "B" • 

~. Proceeding in the order of unit function; the choice of oscillator, the 
high frequency oscillator range, the multiplier range and the Autotune seeking 
switch, S-109, are controlled by Auto tune unit "A"; the high frequency oscilla
tor tuning is controlled by Autottme tmi t "B11

; the coarse selection of induct
ance and capacity in connection with a given antenna by Autotune unit "C"; 
the variometer, providing a fine control of inductance , serving as tuning 
resonator by Autotune lmi t "D"; and the large variable capacitor, providing 
a fine control of capacitance, serving as a loading control, by Autotune 
unit "E". 

Q. The high frequency oscillator, which is the unit at the extreme right of 
the transmitter is controlled by Autotune urli t "B" • The multiplier coil 
forms are mounted at the back of the casting. The slugs of multiplier coils 
are attached to the same shaft that controls the escillator slug. Also 
m01.mted in the high frequency oscillator casting is the s-vd tch, actuated by a 
star cam in the adjacent nultiplier chassis, which changes the frequency range 
of the high frequency oscillator. 

g. The multiplier chassis, the operation of which is controlled by Autotune 
unit ltA", contains the star cam mentioned above plus a cam operated multi
contact switch which controls the high and the low frequency oscillators. 
The wafer switch nearest the Autotune unit controls the range of the first 
multiplier stage, the wafer switch farthest from the Autotune unit controls 
the range of the second multiplier stage and the remaining cam operates a 
switch that closes the cathode circuit of the second multiplier stage at the 
:r:roper time. 

~. Autotune unit "D" controls the variometer • 

.r,. The network switch, con trolled by Auto tune unit "C", varies the tap 
on the loading inductance and the capacity in the circuit. In the first 
position all of the inductance is in the circuit and in the seventh position 
this inductance is completely shorted out. Between ranges seven and eight 
switch S-113 operates to cut in the cerruaic padding capacitor, various com
binations of which are used from tanges eight to thirteen. In addition, a 
small inductance is connected across the varj_ometer on range thirteen by the 
operation of one of the switch arn:s. A stn.r cam on the same network switch 
shaft operates a switch, S-113D, that incapacitates the RF portion of the 
complete transmj_tter by preventing the operation of the keying relay, I~-102, 
bet11een the networl.;: switch settings. 
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g., Auto,tl.Ule Uh'it ''Eit control~ the ,setting of the larg-e ·variable loading 
,capacitor, plus the operation of a s'\d tch in: the network switch assembly· con
trolled by a cam attached to the variable capacitor rotor• ,. 'l'h:ts sw::t tch' ex
tends the :range ·of the large varlable loading capacitor by connecting three 
ceramic capaci.tors looatecf in the network switch assembly-' as padders. 

·r 
tr f~ 

. ' 
•'. 

lit' t> 

'· 
. ~ .. ' 

•• 

' 
! ~ tl 

• 
l':i •.. , . 

. 

• 
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This radio equipment has been constructed of materials considered to be 
th~ best obtainable for the purpose and has been carefully inspected and ad
justed at the factory to reduce maintenance ·to a minimum. However, a certain 
amount of checking and servicing is necessary to maintain efficient and de
pendable operation. The following procedures should aid in the checking and 
servicing of the equipment. 

1. DAILY OPEF.Jl.TION.AL CHECK. 

The operation of the transmitter should be checked daily or after any 
appreciable shut-down period-e The following operational checks will indicate 
whether or not the transmitter is operating normally • 

.a. PROCEDURE. 

(1) Turn the Power Supply on and after allowing the tubes sufficient time 
to warm up, rotnte the EMISSION seleqtor. switch, S-110, to the CW position 
(applies 1150 volts DC -plate potential) and operate the TEST switch, 8-104, 
to the ON position. 

( 2) Check the PA PUTE meter reading. 

( 3)" Release the TEST switch and operate 8-110 to the VOICE position. 

(4) Insert a microphone cord plug into tho MICROPHONE jack, J-102, press 
the Push-to-Talk switch (applies 1150 volts platE.: potential) and while speak
ing into the microphone observe the PA PLATE motor needle "kick". Ch.eck the 
position of the microphone switch, S-201, to make certain that it is in 
the proper position for the type of microphone used. 

( 5) Check the koying on CVl and HCll by listening to the output of the 
sidetone emplifier ro1d to the keyed signal on an adjacent receiver. 

(6) Check keying using LOCAL control and an extenial key. Also check 
keying w:i. th REMOTE control. 

If the above checks indicate normal transmitter operation, no further 
tests will be necessary. · · 

If transml.tter operation docs not appear to t-_,e normal, check th~ { l) · 
position of the power level switch, S-106, (2) position of the EMISSION selec
tor switch, S-110, (3) position of the LOCl1L-RENOTE switch, S-107, (4) posi
tion of the metered circuit St:;lector switch, S-105, (5) fuses, (6) power unit 
operation, (7) line voltage( (8). cable connector plugs, (9) antenna and 
ground connoctions, and ( 10) position of controls nA" and "B". 
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If the above checks fail to reveal the cause of erratic operation or 
transmitter failure, further trouble shooting will be necessary. The trouble 
shooting procedure together with the symptoms of and cures for some of the 
more common causes of erratic operation or transmitter failure is outlined in 
this section of this book under SERVICING. 

2. ROUTINE CHECK • 

. To assure efficient and dependable service, periodic operational checks 
should be made~ The inspection and check shoUld be made at intervals of ap
proximately one month qr during the regular port inspection. 

The following routine checks are ~ecommended; others may sugg~st themselves 
to the maintenance personnel. 

ti• EQUIPNENT INSPECTION • 

. ( l) . Check all interconnecting wires. If necessary hand-tighten all plug 
locking rings. Inspect for broken and loose wires at the plugs. 

{2) Check the connections to the receiver antenna, ground and loading 
coil, making certain that the spring connector terminals are 1!laking go'od con
tact with the wires. 

( 3) Remove the erid bells fram the dynamotors and, using compressed ~ir, 
blow out all carbon and copper dust from the commutator and surrounding sur
faces. Inspect the brushes for \-rear and replace them if the carbons are short
er than 1/4 inch • 

. ~ 4) . .All relays should be carefully checked at regular intervals. Check 
the 'contacts for proper alignment, pitting and corrosion. Use a burnishing 
tool to clean the contacts - never use sandpaper or emery cloth • 

. a.OPERATIONAL CHECKS. -To check the operation of the Autotune system, pro
ceed as foliows: 

( 1) Place the power' level sviteh,. S-106, in the TUNE position and the 
EMISSION selector switch, S-110, in the VOICE position. 

(2) Beginning with Channel 1 operate the CHANNEL selector switch, S-108, 
to each of the ten high ..... frequency channels. As each Autotune cycle is com
pleted, check t!'le· positions of the controls against their original settings. 

(3) Hav;ing.checked the positioning of the ten high-frequency channels, 
operate CHA!WEL selfJctor switch, S-108, to the L. FREQ. position. 

{ 4) 1,fuen the Autotune cycle has been completed, Control nAn should come to 
res£ in Position 13. . 

{5) .Aft~r checking that the Autotune positions correctly'for the eleven 
channel posi t{Qrl.s, operate S-108 to the EMJUAJ;. position. 

; u 

(6) ~~en the Autotune cycle has been completed, 9heck the operation of all 
controls. Each control should move freely to perrr,it transmitter tuning without 
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.To check the operation of the power control, RF and audio cir
cuits, proceed as ,follows: 

( 7) Operate the IbcAL-REMO'l'E switch, 3-107, to the LOCAL position and the 
EMISSION selector switch, s-110, to the CW position. (Applies 1150 volt~ DC 
plate potential.) 

( 8} Rotecte the metered circuit selector switch, s...:105, to the PA PL/1TE 
position. 

( 9) Operate the TEST switch, S-104, to. the ON position. 

( 10) Check the power amplifier plate reading· on meter M-102. The meter 
should indicate current wi 'j:.hin the CW portion of the meter scala. 

' ... 

NOTE 

If M-102 does not indicate a PA PLATE meter reading within the CW por
tion of the scale some adjustment of the output loadingmay be neces
sary. Before attempting to readjust the 0utput circuit for proper 
loading for the particular channel upon which the transmitter is 
operating, check the operation on the other Autotune channels by· 
operating tho CHANNEL selector switch, 3-108. 

(11) If all meter readings are off in the same direction, that is, if all 
readings are too high or if S.ll readings are too low, check the line voltage. 

NOTE 

If the line voltage is much higher or lower than .the voltage was at the 
time that thE) tuning adjustments were made .and the Autotune stop rings 
locked, the power amplifier plate meter reading will be somewhat· dif
ferent than the original reading. No adjustment of the output tuning 
controls should be ffttemptcd if the tuning adjustments were originally· 
made with normal Supply voltage • · 

( 12) Release the TEST switch and insert a key cord plug into the KEY 
jack, J-103. Check the keying by operating the telegraph key and listening 
to the keyed signal in a receiver. The transmitter should key cleanly and 
with~ut noticeable chi!,'p at speeds up to thirty words per minute. 

(13) Release the telegraph key and operate the EIY1ISSION selector switch, 
S-110, to the. Nm-T position.· (.Applies 1:150 volts DC plate potential.) 

( 14) Operate the TEST switch, S-104, to the ON position. 

(15) Check the PL PLATE meter reading on meter M-102. The meter should 
indicate within the HOW portion of the meter SC8;le. 

( 16) Release the TEST switch and insert the oarphones cord plug into the 
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(17) Insert the key cord plug into the KEY jack, J-103. 

{18) vlith-the eaz1,hones in position, operate ,th~ teleg~aph key and check 
the keylng by listening first in the earphones and then in an adjacent re
coi ver.. The key;i.ng should be. clean-cut and with l.i;ttJ.e. Q.istortion ot charac
ter. at keying speeds up to thirty words per minute_,_ ~ " ·. ·' 

' ~. ' ,, 

( 19) Rele~tsEO the telegraph key and operate the Ei'tiSSION selector s'Wi tch, 
S-110, to t~e VOICE position. 

{20) Insert the microphone cord plug ipto the MICROPHONE jack, J-102, 

( 21) Press the Push .... to-Talk butte~ on the micr;phone (applies 1150 volts 
DC plate potenti~) and check the-PA PLATE meter reading. 

( 22) Check tpe modulation by pressing the .. Push-to-Talk button e-n the 
microphone (applies 1150 volts DC plato potential) and speaking into the 
microphone at nonaal voice level and checking the swing of the needle of 
motor M-102• The needle should swing up to the MCW portion o:t; the meter 
scale, or slightly beyond, on voice peaks •. 

( 23) Check 'the operation of: the speech amplifier by listen~ng to tlle side
tone amplifier output while having fJomeone speak into the microphone 

NOTE 

When operation d.~rom the I.OCLL po-sition has .been checked, the procedure 
outlined below should be followed to chock remote operation: 

( 24) Opera to the LOCAL-RD~OTE switch, S-107, to the REhOTE position~ 

( 25) .Operate the EMISSION seiectcir "switch, S-903, iu the· type COL-23410 
Remote Con tvol Unit, to the VOICE poai tion •. 

( 26) ~ollo.win,g the procedure outlined "for checkihg the Autotune system 
from the transmitter panel, check the operation and positioning of the dials 
when using the CHJ.NNEL selector switch, S-902. The position of the con;trols 
for a gl ve:n tutotune 9hannol soloctod with S-902 should o.orre.spond to .the 
position of the controls when the Autotune channel is selected with the panel 
switch,, S-108. ·· · ' ' 

(27) Insert a microphone cord plug into microphone jack J-903 and check 
tho .transmi ttor con:trol :py operating the Push-to-Talk button on the microphone 
(applies 1150 v<>lts DC plate potential). Also chock the condition of the 
audio lines from the Control Unit to tho transmitter by speaking into the' 
microphone and checking the kick of the needle of motor M-102. Voice peak 
readings should correspond to readingsobtained when checking the modulation 
with pnnel or LOCAL·trapsmitter control, 

( 28) Operate S-903 to the C't.f position (applies 1150 volts DC plete potential) 
and operate t4e key, Check tha keying by listening to the signal on a. receiver. 
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(29) Operate S-903 to the.MCW position (applies 1150 volts DC plate poten
tial) and check PA.Jl'LATE by observing ij-102'. Chock the keying by listening 
to tho keyed signal on a receiver. · 

3. SERVICD4G • 
' 

A• GEl1ERAL. - If the above checks reveal erratic or abnormal operation, the 
tubes should be carefully checked. Tube failure is probably the most common 
cause of transmitter failure. The most dependable method of checking the 
tubes. and finding the defective tube is to replace the .tubes one at a time, 
with tube.s known to be in ~X'd condition. · 

In ease of trouble, look for simple causes first. Analyze and isolate' 
the difficulty before attenpting to remove or dismantle any part of the· 
equipment. 

Afev:r.moments of thought and study of. the complete schematic circuit 
diagram, figure 7-45, together with a tabulation of the various possible 
causes of failure, may se.ve hours of haphazard labor. 

< ' 

Radio equipments are often damaged by needless disaasembly and removal 
of parts, when the real cause. of trouble is merely a broken lead or a. faulty 
connection. 

In order .to gain access to the tubes and other compcnents the trans ... 
mitter cover must be removed. This can be done by inserting a coin or a 
screwdriver in ~~e holddown screw, making a half turn counterclockwise and 
lifting off the cover. 

• ;e,., VACUUM TUBE REPLACEMENT. - After having made certain that the KEY, 
HICP<OPHONE and Thro·ttle Switch circuits are open remove the transmitter 
cabinet cover. 

. Oll.UTION 

In the interest of safety, and to protect .othAr filaments and filament 
resistors that may be in the circuit, the equipment should be com
pletely, turned off when tubes are being replace. 

( 1) The tube clamps used in this equipment are designed to PI;event the 
tube from coming out of the socket under vibration incide~t to normal service. 
Rel'er to the tube placement diagram, figure 2-2, fo.r the exact location of the 
various tube clamps. The clamp on tube V-101 is readily acces~ible through 
the side cover pla'te... The clamps on V-105 and v...~lo6 are accessible through 
the rear cover plate. The clamps on V-102 and V-103 ca.n best be reached from 
the top of the transmitter. 

{ 2} To open or close a clamp in removing or rep.lacing tubes insert a 
screw~r~ver as shown in the lower left corner illustration of figUre 2-2. 
Gently press the clamp iopen or closed as required. No. undue exertion ls 
necessary in operating this type of clamp. Removal of 813 power amplifier 
tube, V-104, is facilitated by inserting a screwdriver through a ventilating 
hole in the rear cover plate so tr...at the screwdriver may be used as a lever 
between the tube base and the socket. 
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( 3) The 813 tube·. should be inserted by orientin:g the base pin With the 
slot in hole aboye the socket and pressing down< :Cirm.1y until tne tube snaps 
solidly in the socket. , i · · · 

( 4) Study the tube-heater circuits (see figure 4-10) to become faliii:lfar • 
with tl1e series-parallel arrangement used. This is important to prevent the 
needless replacement of tubes. .,., '., 

. 
( 5) In most in.stnnces, an op·en f!lam:entin a tuhe will break the filrunent 

circuit of another tube. An open filament circuit in the low frequency .oscil
lator will ca. use an abnormally low voltage on the high frequency oscillator 
tube, V-101. Occasionally, the metal tubes contain foreign matter which may 
be "weld-flash" loosened under.prolcnged vibration. This causes inter!"'"8lectrode 
short circuits Which are sometimes diffioul t to find because of their temporary 
nature. 

( 6) The RF ammeter, 1~-101, is calibrated on 2000 kc at the factory using 
a "dummy" antenna load comprising 10 ol:lr!s and·' lQO,micromicrofarad-s (mmf). 
The calibration will hold approximately throughcmt the range of the transmi'k- .. 
ter. However, since the reading of this meter is dependent upon the impedance 
of tae ant~nna being used and the operating frequency, the reading will be 
high. 'whetn the antenna presents a low impedance and low when the antenna .pre- .. 
sents a high impedance. 

,£. V!CUUH TUBE FAILUHE SY!'FPTOMS • ...; Some of the more common symptoms of ii.ube 
failure together with the tube.s that may need replacement are given in the 
parc.graphsthat follow: 

" ( 1) NO RF OUTPUT m THE FREQUENCY RJJ:;GE 2.0 me TO 6.0 me. - Three RF 
tubes are in use when the transrni tter 'is .operatin-g .in the frequency range 2~CZ 
me to 6.0 me, name·ly V'...;.l·=n, V.:;l02, and V-104• To find the :particular tube that 
is defectlve replace each tube with another tube of the same type .,that is 
known to be in good condition, that is, replace one tube at a time. After 
each tube replacement check transmitter operation. If, after having replaced 
all three tubes the transmitter is still inoperative or low in output, further 
trouble sho'oting 'W'i11 be necessary. 

( 2) 110 RE' OUTPUT IN THE F.REQUENCY Rf.JWE 6.0 me TO 18 .• 1 me .• - ·When operating 
in the frequency range 6.,0 me to 18,1 me a fourth RF tube, V-103, is brought 
into opi5ration·. · If after having fo:tm'd satisfactory tr.ansmitter operatio~ ip 
t..l:e froquenc;r: ~range 2. 0 :rnc to 6. 0 me., .the output. is discovered t.Q. be low, pr . 
nil in· the .frequency >range 6;~-Q me. to 18 .1 me., ·the trouble ·iS likely ip. the 2nd . 
multirlier stage. ·Replace the type 1625 tube, V-103, -with '\ tube of the same 
type known to· be in good condition and check the oper?-tion.. If the tr.ansm:i,tter 
is ·still inoperative or the •output lew., the trouble .. :is something other than. a 
defective tube. 

( J) NO: RF o'UTPUT L. FREQ. CHJil--rNEL ( 200 kc TO 1500 kc) •.. -. I,Jhen the trans,._ 
mitteT> is·· opere(ting in 'the lo-w frequency range only two RF tube.s ~.re used., 
the LF oscillat·or tube, V-401,. and the, PA tube, :V-104. If output in the fre ... 
quency range 2.0 me to 18.1 me is sati.sfactory but_no output is. obtained when 
the low f'reqUency chahhel is selected, tlle :trouble is probably in th_e low f}'e
quency oscillator stag€. Replace V-401 nth a tube of the same type knmm to 
be :tn good condition and check tranSl;li tter operation. If the stage is still 
inoperative further tests will be nccessnry. 
5-6. RESTRICTED 10361 



1036'2 

RESTRICTED Sec.tion V 
Paragrapp$ 3, ; 

( 4) SlTISFJCTORY VOICE OPEM~ION - NO .t~iODULJIT·ION ON MCW• .-.'The ·same audio 
amplifier and modulator stages are employed for both VOICE and !JiC\tl operation, 
therofore,"if no modUla·tion is obta:ined:on'MCW~ .. t.he l'ietv· Oscillator .tube- V..-;~203, 
must·be inoperative. ~place V-2203 and·while listening to the t~utput of the' 
side tone amplifier or to the signal in a recai ver.; • operate the TEST key and 
check the modulation. If the signal is still unmodulated it will be necessary 
to c hcclt tho 'oscillator circuit. ,, · 

. ~,' 

( 5) SAT ISF 1 CT01tY RF OUTPUT AND SIDETONE /J-1PLIFIER OUTPUT - NO i'IODUL/'.TION 
ON EI1'IIER :VOICE OR XCW. - The output of the· aUdio drivel" tube, ·v-202, is · 
·coupled to :the input of the sidetone amplifier •. 'I!heref'ore, se.tisfao·tory out
put from the sidotone amplifier indicates that th,; audio amplifi6'r ar>:d audio 
driver stages are operating satisfectorily. The output of the audio driver is 
also coupled through a transformer to the grids of the modulator tubes, 
V-105 and V-106. Replace the ruodu.l.ator tubes with tube·s known 'to be· in good 
condition, one at a time, and check the transmitter output for modulation. 
If the RF signal is still unmodulated the trouble is other than defective tubes 
end ftii-ther trouble shooting will be necr.;ssnry~ ·· 

{6)' SLTIS:FJ;CTORY RF OUTPUT - NO LODUL/,TION VOICE OR HCW - NO OUTPUT FROM 
SIDETOl!E /J<PLIF!T'R. - There being no output from the ~id~tone amplifier, it is 
ev~dont that O:tfO or more of the following three stages is inoperative, audio. 
amplifier, V-201, audio driver, V-202, or the sidetone amplifier, V-203." 
R,f;placo V-201, V-202, and V-203 with e. tube of the proper type that is known 
to be in good condition, one at a time, and while listening to the SIDETONE 
output, operate tho TEST switch o.ftor each tube is replaced. 

(7} SATISF.WTORY RF OUTPUT - SLTISFACTORY VOICE AND .tviCW OPERATION WHEN 
OPEBITilfG IH CALIBRITE POSITION i~O BEAT NOTE OBTADUBLE BETWEEN RF OSCILLLTOR 
OUTPtfr .AND C.ALIBftLTION OSCILLATOR OUTPUT • - Satisfactory VOICE and MCVl opera
tion indicates that the RF, audio and NCi.J oscillator stages are operating 
properly, therefore, the trouble must be in the calibration oscillator 
circuit. · Remove . calibration oscillator tubesJ V-2201, V-2202, V-2203, and 
crystal, Y-2201, one .at a ,time, and replace with others known to be in g<.od 
condition.. If it i.s still impossible to obtain a beat note between the · 
two signals, the trouble is still likely in the. calibration oscillator 
circuit but is something other than a defecti:,;.e tube. · 

( 8) I.DW RF OUTPUT. - If the grid· meter reading is satisfactory and the 
transmitter is otherwise apparently operating satisfactorily, note the extent 
to. which the PA PLLTE meter reading soars off resonance with power level 
switch, S-106, in the OPElli'ITE position. Failure of the PA PLI~.TE meter read
ing to soar more than 'lofo usually indicates low errlission of the 813 final 
amplifier tube, V-104. No:rmal off resonance PL PLLTE meter reading will be 
found to be about 200. If it appears that the off resonance reading is con
siderably more than 200 the 813 tube will usually be found to be "soft" or 

''gassy". 

( 9) HIGH DISTORTION OH VOICE. - Replace the 813 tube if after checking the 
speech amplifier tubes, the unit, itself and the modulator tubes, V -105 and 
V-1Q61 high distortion e~ists at full modulation. Since both the screen and 
the plate of the· tube have separate modulation transforraer windings it is 
possible for a condition to exist where the proportion of current drawn by the 
813 screen and plate is not normal. This condition can cause a mismatch to 
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occur in the modulation transformer at high a'\lclio le~ls. 

g. TROUBLE SHOOTING. - If replacing vacuum tubes has failed to rem~dy the 
trouble and the transmitter is stiU inoperative or not operating properly, 
ftn'ther tX"ouble shooting will be necessaey. · 

A few tools and an indicating instrument are absolutely essential. In 
addition to the tools ordinarily available (screwdriver, pliers, soldering 
iron,. etc.) a volt-ohmmeter capable of measuring DO voltages up to 1500 volts 
is necessary.. Ar).y vol t.metE!r having high internal resistance ( 1000 ohms or 
more pet': volt) will.suf'fioe but a. meter of the vacuum tube type is reconnnended. 
High voltage circuits should not be checked vith a voltmeter unless other mean.s 
cannot be used.· This practice is advocated. in the interest of safety. 

The following table of typical servicing problems should prove useful in 
locating common. 'sourees of trouble: 

( 1) TYPICAL SERVICING PROBLEMS OTHER THAN THOSE COMHONLY CAUSED BY VACUUM , 
TUBE, CAPACITOR OR RESISTOR FAILURES. 

SYMPTOM 

28 vol~ short 

ProBABLE CAUSE 

Autotune cover touching a lug on 
Autotw1e limit switch section s-111. 

Autotune limit switch contact arms 
touching multiturn unit. 

Terminals of motor control relay K-101 
shorted due to cable pressure against 

. relay. · 
Autotune motor B-101 defective. 
Lug on R-ll6 touching chassis. 
Lug onkeying interlock switch 
S-113D touching chassis,; .. 

--------~--------------------~------~~~-----
Fuse F-1907 blown. 

400 volt short in Multiplier Unit. 
• 

400 volt short. 

Cable wire caught on an arm of range 
switch 3-103 • 

Cable shield touching lug of C-115. 
L-105 slug shorting on pin of L-105 

interna1ly. 
L-106 slug shorting on pin of L-106 
internally. · 

S-101 cron follower arm not centered 
on star .cam resulting in the ann 
contacting'a mounting screw of a 
contact spring of range switch ~102. 

------------------------------------~--------
400 volt short not in multiplier 

.5~ 

Ground bus on X-104 socket touching 
813 tube V-104 series screen re-
sistor R-112 tie point. 

Lug on R-113 touching chassis. 
Lug on R-105 touching chassis. 
Short in connections to J-111 
Wires pinched underneath Modulation 

transformer, T-101. 
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High voltage short. 

No ·output from High Frequency 
O,aoi.llator. 

Abs,e:nce 'of: ~t. .note,s at ::sidetone 
output. 

No output from first multiplier 
stage, 

No output from second multipli~r 
stage. 

'', ,. 

Insufficient or absence of griq 
current reading on meter M-102. 

'" ,, 

;; 

Err,atia operatiQn or,trequency in
stability of High Frequency Oscil
lator. 

.. ~ ·' ... 

Center grounding lead of CW relay K-103 
touching contact springs. 

lnproper contact on oscillator selecting 
switch, S-114. 

lnproper contact on keying relay, K-102. 

Cable connections on J-111 broken or 
~ shorted. 

Cable copneqtions on J,-114 broken or. 
shorted. 

First multiplier plate .choke, L-1.15 open. 
lncorr~ct adjustmen~ .of,, or fol'i'eign 
matter pn; th~. con;taats of range switch, 
S-102. . '· , , , 

A section of' padding capacitor,C-111, 
open or shorted. 

A broken slug or a shorted or open turn 
. on inductor 1-105. 
Improper contact on oscillator selecting 

switch, S-114. 
Control grid or screen suppressor 
resistors ~103 or R-104 grounded. 

Dial "A" out of ·alignment with shaft. 

Improper contact on second multiplier 
cathode switch S-115. 

Incorrect adjustment of, or foreign 
matter on, the contacts of range 
switches, 5-102 and/or S-103. 

A section of padding capacitor C~ll5 
open or shorted. 

A broken slug or a shorted or open turn 
on inductor 1-106. 

Control grid or screen suppressor 
resistors R-106 or R-108 grounded. 

Dial "A" out of alignment with shaft. 

813 tube .Y-104 .not in the socket prop
erly. · 813 tube filament not at full 
brilliance due to open shunt resistor 
R-123 or defective filament. 

Multiplier padding capacitors C-111 and 
C-115 in need of readjustment due to 
excessive vibration, humidity or 
corrosion •. 

Grid choke t,.:.lo7· open or turns shorted. 
Defective contact on meter circuit 

selector switch S-105. 

Incorrect adjustment of oscillator 
range switch S-101 cam follower. 

Dial "A" out of alignment with shaft. 
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~z. 

;-, .. ,, ... 

i ~ *,;. < 

~ i ,.,.. ·-~ 

. f :· ,;·~ '.;' 

"'! l {";. ~} .~~. ·: ;, ~-
r ,., 

,.., .•. c- ;-:v,". :·;··.); 

Erratic fnul'ti~li~' opez'.atfon~ 
to. adjust unit properly. · · 

. r 

Erratic 'final' ampiifler {)peration." ·· 
~ · '~In$:bili ty' tO resOnate :-ampliDH~r '· 

properJy. ., 
: .. -'..,, 7 ~ • t 

,. 

r "''L. j.'j 

.. .: 

,.;". ·'l ' ""("' 'i, 

'<"";.;.'- ........ _~ ~ 

,. ., 

-r ~. 

t J._-· .··: 

~ ; ~ 

~ •'t 

..• 
>- ' ~ 

. \ ... ,,;. 

,. -··". , 1:,. • 

.. L ··: ~-, ... 

"'": t• 

·'· 

81"3 t\lb~' draws ,plate q~titr~nt ::'Wi,th key up. 
f ' ' •. ; 

' 

Spurious RF and AF oscillation's. 
' ' "":i'r ;· '"i J ' 

)J. ;,; 'f•. 

0 "'"" v' 

Loose nut on osoiilator lead, screw 
at multiplier slug cross-bar ( will 

··· necessitate· recalibration of· 
osc:i.'ltlator) •. 

Multi turn unit loose on: c'aating .• 
Baclkash in lead screw bushing. 
Capacity change of capacitors C-101, 
:{;"..41'02/CC-lOJ) C-l~',hOtl C-1D.5. · 

j 

Leads connecting multiplier padding 
capacitors G-111 and C-11.5 touch
ing each other • 

Turns shortingon inductanca L-113 
(aggravated at operating temper
atures). 

Failure of S-113 network switches 
to make contact due to foreign 
matter on contacts or binding of 
switch arm shafts. 

Mechanism for the operation of 
S-ll3A (operated by Dial "F") out 
of adjustment. 

Improper adjustment of vacuum 
contact S-116. 

Improper contact adjustment of out
put cirm1it 'seleotin€ r@laY :K ... ~05. 

Static drain choke L-110 or ch~e 
L-116 open (changes tuning charac
teristics). 

Misplaced bus wiring in network 
switch causing shorts or arcing. 

Open thermocouple in antonna ammeter. 
Poor contact of rotor contacts of 

variomet6r L-112. 
Dial "G" out of alignment witlt shaft. 
Wrong antenna or incorrect use of 

antenna shunt capacitor. 

Gatr.lodes· of ·exciter stages ·gr:ourtd.ied 
vegardloss of 'the Opert<tion cot 
keying r01ay K-102. 

813 tube V-104 screen contact on 
keying relay K-102 not grounding 
the screen wh8n the key is up. 

813 tube V-104 beam forming plates 
not grounded c~mslng s0lf oscil
lation of tho tube. 

Shield of first audio amplifier tube 
· V...;2Ql not grounded~ 
·m:iree>ti -v-e audi,o ampii:fier urii t.: 
·Shie-ld ·on wires t:Q. voice relay K-104 

or J-112 disconnected. 
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\ \ -.""/.': '"; 

~ { ~·:- 't 

Abnonn~l or no·mocihl.atfon 

::.;· "< ~, < 

;., ' 

'·· .. 

Abnormal or no modulation only on 
MCW 

' 

_, ___ , {~.~---~ 

Keying relay·K-102'energized Wfieh 
key is 'LIP· 

t ~ 

Defective contaci'on.power ie'vel $\dt~h 
S-106,. 

Open capacitor C-209 or C-210. 

Defective coiitact on microphone' ja.tk 
J-102. 

Microphone selecting s~tch S-201 in 
"Wrong position for typeof'-m!c:topho:ne 
being used.'' . . . . . ' . ' '). ,; '· 

Defective contact jacks in J-112 (a jack 
pushed up in the housing). 

Open, shorted or partially shorted 
. winding on modulation transformer T-101. 
CW relay contact ar.m in contact with a 
lug of capacitor C-120A. 

···Lead· o:f R:.:.134 grounded on the tr~e ot 
_power level switcp S-106. 

~ : • ~' I. " '"~.' • ,- :_ i 

Lead of R-135 groun~ed on the frame of 
··pci\Ter level switch s ... 1o6. < ' · 

Voice relay K-104 not making. contact. 
BrolCen :wire. on J~lll. or J.;.lf2 ' '· > · .. 
Shield on wires to voice relay· K-104 ' 

touching contact arm terminals of K-104. 
,·"!' -•, • 

'' '$hield on'wires' to voice relay K-104 
tO\\Ching Con~~~'!;. arm .~rminal~.Of 't(his 

., rel.,;.;.t - . ' ' .,• . 
-~; < _._. • .,-"' 0 :' {. --~-. "f/ 

Sidetorie' output low or'·absent 4:in
tirely~ · v olti.me increased ·by turn-.. 
ing sidetone output control 
S-202 counterclockwise • . ~ . , . ..-, L~-_,.,,· --1 !.. ... ,\'.. . : !··. 

Shfetcme 'pi te'h . varied by adjustment 
or. sid.etorie· output ~cdntrol s..2o2•. 

Abnormal oper·a t.i.on crf out'put · 
circuit/·'selecting re1ay K-105. 
"':'" ' " ,. ' ·. . ' 

Autot&e hesitates at nioni'ent of re
versal ; a.c:companied 'by . olicki~g . 

· ·' of keyihtt relay K-102. . . 
- f .., ' ~ < • ' ( ~- ••• 

Unusual clicking noise during 
Autotune operation. 

An t.utotune Unit locks when the 
Auto tun-e system is in 'the Nt.JlUAL 

· .Posi tiori. · · 
~----~~~--~--~--__. 

'.Autotune channel is selected, but 
mcitdr doe$ 'n-ot start. ' 

- • -~ ' - • • - • • ! • - • --

~A grdtlnd in the· sidetone ·circtii t . 
(esr5ecially in remote control cabling 
or connections). ' 

t ;<" "'· 

·F{emote cotme·ctforis ·· 23, 24 .. t:ind 25 silorted 
'in ; e,ithe:r' ,posi tiori of keying relay . 
K-102 ( key up or down) • ·· · 

Faulty·operation, or shorting tenninals . 
on o.sci'lla'tor ·selecting switch S-114. · .. 

., 

!mproper con tact _or shorting tenninals· 
on lirrli t sWi. teh ·section S...:I11; 

Probably a·stiffened joint in 'chain drive .. 

Unit is probably out of synchronization. . - .. ' . . ... ·~ \ 

Foreign matter on' contacts of' motor con-
trol relay K-loi. 
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A;ut.o_tl.lpe sy~~em .\1,111; n~;t rev:e~se., 

• ... ~ .. f 

Improper contact on limit switch 
section 5-112 1 CHANNEL selector 
switch S-108 or Seeking switch S-109 • 

• 
" 

An ~tp,tune unit,. w:.:\.U no.~ r~p9sit;i.on,1! Broken P.e;wJ.., spring. , r -. • 

Foreign matter in the Auto'tune 'system. 
Anvil inoperative {on multiturn unit). 

Err~~:f:~.r~htineii~i··~r· i~t~t~~ Probably an intermittent contact on 

·' 
, r ~ ·r 
.>& J .. J~- ,, 

,, 

;__':-- . ''! ·~~ t.., ... ; 

:.;,.. ' .r :~ ::; 

'. ·~ 

<t~ ~. 
~. 

~ .. , 

,., 

the circuit fram CHANNEL selector 
switch S-108 to J-106 seeking 
switch S-109. 

. " • . • ''1 '*·"' t .L 
·t .. NOTES 

•.,i 

'f +: ~\ 0 "''' T: : ~. ' '> {< ~~ 1; J 
Lgok<J<>~ .open 1 sho~te4;l:)r;pe.;rtisJ!l.sf:orted chokes and other inductances, 

fl. • • """ J • ~;,·_;: ,;, • ~ •••• $ • '" ~ ' 

Inspect capacitors for shorts., .. interni.ittent ~h_ortet or opens. 
.. ~;.,<,,~/ .: •.. · . -~ ~-~~ "~ r. -."L . >>' 

Inspect resistor.s for, ep~ns oT w.t:Ofl.g values. · 
!J; .... ' • •• • ' "'' • 

"' ~ ' . 1_ ~ ·., ~ ', ' \ 

~ .f 

Lo~k ·f~r r~\ilty.co111JU~~tlq~s:Q~ .pieces of solder or wire which might cause 
sh~rt_,Qti-cuitS. . ' . ' ' ~. ' 

,. ~v ' • \.., '* 

"'- -: ~ -~ _, ·~·"' ~··. ~ 

If the foregoing tests do.not reveal.th'e source. of troubl~.,. reffi!:r .. to .1!~ 
table. of voltages, and rea.i,.s,taflces; j,p,;,.hJ.s Stilction of"thisch~,gk. •. ... '.~. ~ .... _,_ .. ~ ... ,, ........ ···~ ,- ". ,, ~-

'. ( 2f''RlfMoTE' CONTROL WIT. - to .8~¥~-,e.c~ess to the components in' fhe ne~ote 
C.ontr.oL Unit.,. remove the .. mounting PJ.ate .. by removing the ... four:. tb.Jttnb~npts. from 
the front pa~tel •. The ,,eon~~ct~ · o~ ~~~,.,ganged .m<it~h sect~ou.~ .m~~ .ypq~re .. ; .. 
cleaning..,or~ ,ifthe ·uni~ ~as}~~en expq¥d t?rt.M- ~~tr~~ .~t}Rck~ .tlfle sw~tS'~·Jfies 
may require replacement. · , .. . · .·! •... · ; , ~.· . • • • 

~ ' " . . -. . . ~· •·' _, . . , ~ 

( 3). ANTENNA LOADING .COIL. - The.Antenna Loading Coif sho~ld ;_~equire very 
:J_i~~le ma!n1;.~~an~e ,but"~p~~;~ s.~eh. ,as ·~~~h~~~ capa~Jtgr~ SA~~i:n~Yr9-~rs,_ 
may requi.Iie .a4J __ u~UJicint, gr :·repl'*c~~t );.f th~-:~u~;>~eqt .fl,~s ~e~{EJtt· s~?,teQF: ~·: 
overload or extrGllle mec~n:;tcal sbook1. 

" \ • ' ~· < i, ,' / ·" '' "" 

,,, , .. ,., '"•-. ,, ' '· ' ., .. 

. T.o g~n "ac.ceS.s to .. tile col)lpon~nts in the An~a. 19acU.ng QoU ll'e.mo;v.~.,, 
# • > ' ' • ' • - ) ~ • ·' <• \,) ''"" ~ 0 .t'• ""''" ~ ''' ' .. ' >; P'•"," >-'• •'/• 

th~. J{WQ.·.sipes .and ,t~e top,. : The ;bo,t'~o~ ~I¥1 bac~ ··aJ."e pe,.rma.n;entl.y ai;t'acll~~r. .. 
Th.e top an$1 sidee a~e ~emoved .as .Jl unit by_ taking out all: the screws t}lat are 
obser:ve4,pn tn~:tr sur~&c~ •. ,~tle. s;witcp. ~oP.t.S;qt~ m~y: J;equire atten~i?P, .. ~ w' 
corrosion • ., :FiltyS pannpctops should also. be inspf:q"t:eq J:,az:. corroaiop. .~d J'4ir!t\ 
Capacitors may become shorted or open. The static dra~ .cl1SJke may: ~pame. open. 
These components can be checked w:tth standard test instrtm1ents .through the 

• opepi:qgs. ~t .~~ sides and ·"top. . ., 

( 4) PO'WER UNIT 
,.., ' "; ·,'"it~ ~) ,,·, I '.1 .(.· • ," .• ··~ :·.', t ,'1. ' ,.. ' 1,' ~ ;.. 

(.!i) GENEIU.L. -The circuits and components,~plpyefi in the p,oMer.un~t 
are straightforward and can be serviced by ordinary means and methods~ Access 
to most components can be had by removing: the two side plates. A::J.l ·screws ob
se~ed,.on ,:t~ ~:WO aid~, R~e.t;es should be .. remov;~<i; ~d the, ~?-i4,e plates set as:L4a.. 
If necessary, the back pl,.~te OElfl. be ~eqnoved also. Refe:r: ;"\"p .the illustrat;ion. 
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suction of this book·'to become fronilii>.rl·With the parts locations. Check the 
operation of switches, relays· end !&teflooR:s. ·Cheek alL connections includ.; .. : 
ing plug connectors and reeeptacl~s for e.ffects •of' corrosion and for loose·· 
contact springs. 

{J1) DYN!;MOTORS. -tow fil~nt or' relay veltage may be .due to a dirty 
commutator, worn brushes in the low voltage djn&notor or .an acot:anula.tion of 

• copper dust between some of the eotirrtutate.r :bars. Low plate voltage may be 
due to the same conditions in the high vol ta,·~·e dynamotor. To remove the 

10368 

copper dust use a stream of oom;pre&sed air. •· ,Replace the brushes ·when they have 
reached a length of one quarter inch ·Gr·'less. Exam:tn:e the mica be·tween the 
corrurJ.utator segments. If the mica is even wlth the surface of .the c:omtn.utator, 
it is likely that arcing and fouling of the commutator surface will occur. 
No amount of polishing the commutator- surfa-cl9' 'or 'r'epla::cing ·brush-es ·will cure 
this condi tion• The a:nnattirt'S 'mus·t be ztemoved :Groom the · dynan1otor and the 
mica undercut. This woUld. be ·a go'Od time to true Up the commutator with a · 
cutting tool, Some cOmm.on 'rau1.t.s ci'f'dyhemotors ar-e as :Collows: . . . 

L SP/RKING J.T 'THE BRUSHES. 
"' •" . 

a. Rough or dirty commutator ·surface. ' 

b. Poor brush ftit. 

c. Incorrect brush presstire. 

d. Overload _on the machine • .. , 

e. Short-circuited armature coil. 

r. Open-circtiitoo armature coil. 
., 

2., DYN/J'!OTOR F/.ILING TO ST/1RT • 
tlilll!". '·. • ,.. 

a. No voltage ~n the line. 

b. Fuses out. 

c. Failure of relays to .operate. 
~ 

To clean a dirty commutator use a silken rag that has been 
dipped in kerosene and thoroughly wrung out. If the .commutator is: ro~h or 
pitted it may be &noothed up by moving a block of wood covered with fine sand
papsr (do not use· emeli'y cloth or paper). back and forth axially by ha;:ld over 
the surface. Lfter this operation the commutator should be blown out' with 
-air and wiped clean -with ~a rag. If the spaces hstwee.n the 'CQIJllRutatq~ bars 
become clogged with carbon, the remedy is to clean out the spaces with an old 
hack ·saw blade taking care riot to scr~ftch 'the commutator surface.. ·~-

WARNING 

· The' terminal board at the b.ottom of the power unit carries in e-xcess of' 
1100 volts DC • If ·possible; remove ·the dynamotors from the cabine't 
for servicing. 

' . 
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.,Each dynfmlQ.wr, is, molU!_ted-·.::o:n a--.chassi.s wh.i,ch · sl~des out of the 
fr-ent. of tne cabi:pet. · .. Rota.tr; ~thf£1 t;wQ -~l'l~'b-~uts. ~~ a. c9un;t;,erclockwise di:r;ec
tion as 1f~:r, a~ ·they, ,will go _;and thell p'!Jl~ ~h~- dyttam9tor forvarcl out of the 
cabinet. 

(g.). IU!:LAYS. >-i I;iel.alLta.tl~f;Js!h~v~ b~cotll!l. ofle ,qf the most common sources 
of· e,quipme.nt trouble.·· Re:po:rt':i!t·;ir~i.ca~~ t,h&t,many o:f theseJ.'ailure~JJ occur as 
a rea'Ul t of· the rough bandlting :Of 1rel$;1s., ·Qf(_.t,he improper trea:tmen t · of contacts. 

r .. t. ~ " ~ . "" ' . ' .,· "' ~ 

.. · ·.' ··A,,R~lay .iff a .delio&~e.;tpi~~ -of ~~~t-~:and i~s adjustments are 
usuall:l~ made Mitll gr~at ·;~reeilioll•· .ij~Ebkt tis YO'Il woutd·-.an expensive watch 
/ir a -f'w-e:·mew:r.. ",;•~•. .. · 1 I , ' ', '•'!• f ( , -~ . ., . ' 

"' ·~· ; . - ..... ~ ;·~, t: :·.:r ··4 ,.·:. ~::.J: · .-~'l ; .·~- .' ·:·~ 
· ;.Wh;en:<Lt:JiS .fl~·e5Sl!l"J'i: Jto .,,;;],~~ ari4 ··ll'fjl,id;j~st;.relays, . do it care.fully. 

To clean fl~t .tSUI'.:f?rce,.col:,l;;jaQ~s:,1 'U;S£; ~on.Jor :e! <:tZ:~s·1~lot(t,or, a b~ishing tool, 
Make sw-e aU pi.:t~ ~d.· ·'Qurl);s --?,~ r(mlQ-'ff!q f;x;:~, a,on"t\aet.. point~ anq ; !Jaa. t... con t~t 
surfaces are par.alle,J...: .. Ex~me. ·;.Q~e".%\l~:t ·~.'be r.;~~~is,ed ._.when .clea_r;~ng . telephone 
type relays. Abrasives will flatten the points and lead to further trouble. 
Use only a crocus cloth and apply t..~is gen~+.~.,/~ ~/t(h. te~phone t{Fe relays 
and flat surface contact relays be sure that the contact arms have ncit been 
bent or their movements jammed .in. apq .·Yfa:f~!. ' 1,,, 1·:) ;i' 

Check and 
After the 
once more 

If new adjustments are to be made, make~~ .~a.r.ei'uJ.ly; ~d correctly. 
recheck until spacings are exactly what they are supposed to be. 
relay has been in operation aga~ J'or: }l :\$l;l.~nt tiJr!E~_, cllesk, the spacings 
and readjust if necessary. · 

. .. ''' "' ) ·~ ":' "-~!· ' \ 
Some extra care will go a long way towards eliminating this frequent 

source of trouble. ,; . r+ f ~•:· ·,. : ' ~-

Failure of the power unit ,to d;eli,ver pow~l;':·might be traqed directly 
to the relaJS employed. 

. """' ... ~ .. ·.::~ .' ... ~- ... ~ J •. -

(5)TRANSHITTER mHT_.. - Three of the sub-units in the Navy Type -52286-A 
Transmitter Unit, the LF unit, the lviC\.J'-CFI, -,Unit and1·.the. !ucliqc Alnpl,;ifier 
Unit, may be readily removed for checking and the replacement of parts. The 
three units have been equipped with multi-terminal con31~ctor plugq •to permit 
the removal of the sub-units from the transmitter without the use of a sold
ering iron. The following procedur~ 1!s '1I'e;eonmteru:\~'fur .ther:remov~ of 
the above named units: 

'"'"'" 

.,. · (A) 'LF OSC]LtATOR·UNIT. i. 
t'J 

'\ 

ttf'~. • 

i!~. ·,nemb~e'. fthe con:rteetc.ir, Mire f:riom tim 'Tigtl~ha.r\d< side, of the . unit. 
') ::: ' ) . f '• j! ,'# •': fj '~ 

z.. R&laove the 'seven- ':scra~s·. that·:holcl t4e 1ow.-.fraque~-cy panel .. in ple.ce. 
~ .. :· " ·- t 

.3.. LQl>serlnall screws~ along! l'th~ top ·et'tge .10£, the-.·AutQtune f'ront .covex . 
plate. 

i. Remove the plate lead from the 813 power amplifier tube, V-104, and 
remove the tuba from :'the 'So-cket.:, ·by; inael"'tt-ing .a screwd.M.v~F~ through; ~ ventilating 
hole in 'the back of thez transmitter, u-s1ng. it e.s :a. :lever ':bet'\een the tube ·base 
and the socket. Lift the tube out. • 

51"'"14 
~, " ~-.~ . ~ 
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i,;InsePt~:a SeN'WAr:i:ve~ through tJ;:te .~nt;il~~ti:qg holes at-the bapk .of 
the transmitt,er and·~rr1o~e :the· sc~~ th;~t b:Q.l<l t&e. bac~ or the 1mi t •. 

·· .. s.· .'Zhe untt i'l~J. now rr:~ «:)(, ~:J retaining, screws 4-nd wires and may 'be 
removed from the transmitter by raising the rear edge or the oscillator 
unit to free the front panel from the Auto tune cover plate and :then raising 
the uni;t. un.til .t® 7COMcector plug i~t f:ree. · 

' . , . •' 

!;Q). 1'101+-0E!' UN:IT • . } ~---

1. · Loosell tbe ; two l;a:rge ·f3er~w~ that· h,o+d :the unit tp the main 
transmitter chassis. 

l;. Raise the un~t -..mtil •the o.pnnectCl"' pl1lg is 4i~engaged. 

J.., Tip the un:i.t ::toward "t;.her. f:requen:cy multiplier tubes~ , V-102 and 
V-103t tmtil the .transt'l:).~:r clears the c:abin~t cover clampi?g bracket. 

''"''\ 

, , '!a~: Remove the. 1serews holping t~e sides of .. the l'<iCW-CFI 'unit chassis 
!:1nd ~the sides out as far as the connecting wires will penni t. 

}.. All circuit components are accessible from the bottom of the unit. 

( .Q.) AUDIO .AKPLIF.IER uNIT •, 
: ~ ~ 

1. Loosen the two large screws that hold the unit to the main trans-
mitter chassis. • 

t: ,· 

g • . Remove tl;le plate ~ap from ;t,ne. hig!l.r£r~queno~, oscillator, \7';::..101, 
and remove the tube from the socl<et. 

J. Raise the "Uilit until tpe multi-:terminal. pl~g beCf?noe.s dise;:tgaged 
from,. the reoeptacl~. ·· 

' 
i. Slide the unit backward \in til the cabinet studs are cleared and 

raise the audio amp-lifier \;111i t .t,lpWard. 

· (Q.) HIGH-FREQHE.t'\JCY O$CILLATOR. :--- Th~ .frequency multiplier plate tank 
inductQrs a.ve readily .accessible if th~ cabinet wrap ... around plat~ is removed 
from. the right-hand end of. the tx:ansmitte;t" Cll,binet11 ,Four scr~ws in· th~ rea+ 
and ten screws on the side hold the plate in positioiT. An additional shield 
cove:rs the troction of the.ca.ating th~~,t·hoqs~s the .. high-frequenoy osoil+ator 

, circuit components. If'.:tbis · inne,r shield is .. removed all oscillator .c!:fcui t 
components will be exposed and available for checklng and replacement. 

NOTICE 
~ • o ,o 0 ; A • 

Removal of this inner shield will neceasi tate oscillator recalibration. 

Do nqt remove this inner shield·.or mak~ any: .adjustments of the HF 
oscillator condensers or slug unless the calibration of this oscillator 
is, thoreughly understood, ......... · ' 

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

( ~) FREQUENCY NULTIPLIER. - Sotne of th~ .frequency multiplier .circuit 

!. 
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components are access'i.ble from 'the bottOm of 'tlfe ,"tr'&!l:sni:ttter 'Wlen '-ti+~. bottom 
cover plate is 1"emo1red,{ · To· g'tlin 'aece"ss 't6 "the •.remain:!ilg t'rsque:r:liey.;muJ.;tiplier 
circuit components, the multiplier unit must be removed from the assembly. 
The .f'ollom.ng pro-cedure is· re ~ommen<fed' ~~, tJhe r~va!l: 6-t tlhe mul tlpl.;.er unit 
from the: transmitter: · : .. : 

1,. Remove the plate caps from. th~' rr:equeney m\dtipl.ier tubes,. v...:1Q2 
and V-103, unlock the tube base clamps and remove the tubes from the sockets. 
Disconnect the low-frequency oscillator plute lead at the bsciillator er&d~ 

plate. 
z.. Remove the transm1 tter· bottom 'bt\Vel" plate dtltl the .Aut'tltUnti. cover 

• -,f 

3. Remove Aut.oturie; Uhit "':A~ In' the following mannerf Turn ~ dial 
locking bar to the unlocked position and loosen the two #10 Bristo set screws 
in the dia;li ·Turn the dial and ·loeking· btl~t counternltkk\inie togethen ·until 
the bar <Comes free. Rernove bo·th too dial and the· Iook!rig: bar', RemOve .the 
dial back pla.te, loosen the two long screws on the top end of the unit and 
the ;short sere# on 'the· bottom end 'of the1 unft, Cat-eru!ly .lift the' unit out. 

CAUTION 

Care must be exercised not to move any of the Autotune mechan
isms from the time the unit is loosened until• 'ifuo: un'i.t: is a~gain 
securely in place, otherwise the unit may be thrown out of syn-
chrcnfze.tioh~ ' ' . ' '' .. l:: . n " ). ' 

........ 

+-;-;..;;, 

!. Whe~ tP,e Autotune Single:turn Unit _has been removed, remove the 
screws !folding ·the; 'seeking swi tehf g..;.109, to' the P.ut.Otune ·chsting ·'and,. swing 
the switch out. · ' · 

,i. Unso1cWr end rem~e tne W:ti-es 'lead:i.ng to' the "multiplier; coils at 
the rear of the high-frequency oscillator unit. Unsolder and re1hove the bus 
wire,. c'?nro.<;:te<;i to, .. co~pling co.p!Jci to~. C-116. 

,.·,"· ,,._. . 't. ..;... .... ·~~~ .·! .~.1,;-· 3 -.•. J,, 

£. The cam follower arm of high-frequency os·eillatOr range switch 
S-101 must be removyd from the oscillator casting if the multiplier unit is 
removed. •. T-lro":Fhl:):il:ps t1i36d·:s6rows :holtFthis.atm-'on"1ibHe dS~illetur casting. 
Removal of these Screws '\f~ll:'lill'Ow:f.!fe' arm·te drop away· frOTh. theh star gam ' 
uporFvtiiich.it'9b~r~-e&s;: 'afto~·\micHi i:e ean'be ·removed frem the transmitter. 

,., ' 0 \ ' c~ : ; ',;' ", < 0? • < ' *-' ' 

·: 1~ ;Remove 'the t.W.O· ;drcws just "tJohirld the seeond mulitip1ier tube .clamp 
sheli and the two sc~ews just ili ftro:rit· of' 'the fif'st'multl:pliar tube elsmp shell .. 

~,' ; I ;. ; ' f'< ' < > 

li. The multiplier unit can now b.e pulled out sufficiently to rer1ove 
the nut holding tho ground wire lug on the 'side of the unit adjacent to the 
fire walJ, assembly. Remoyq ceble connector J-115 from P-101 in the multi-
plier ·unit. 'f ·.,· '' · c '· ,. ,. ' ' 

.2. • .. The mth ·hipJ;fer, ~it may riow be lffted ·out of the transmitter. 
·:,~··· ~-, ·.r ··, .; c- • r ·-~, . · f;· 

1Q. In reRssombling tho transmitter it is essent5~al that· the shaft o£ 
seeking s'Wi tch S-109 .bo ctJ.rofully centerc'd yq.th tho cmn drum shaft that drives 
it. Tnis lnay be chocked By referring t'O Par·e.graph v~;7d except that the position 
of the switch and not the driving arm should be adjusted. 
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!!. In replacing the cam follower arm of high-frequency oscillator 
range switch s-101, care must be exercised to make certain the end of the arm 
is centered in the hole provided in the contact arm o£ the switch •. The cam 
follower arm mounting screws may th~n be inserted, but not tightened. Because 
of the fine thread in the aluminum casting, care must be exercised not to 
cross-thread these screws. The arm should then be centered on the star cam 
mounted on the multiplier switch shaft and the arm mounting scre'Ws tightened 
just enough to hold the ann in place. 

~. In order to time the operation of oscillator range switch 8-101~ 
the following ·procedure should be followed: 

a. Remove the warning plate covering the adjustment qoles for C-134 
and C-135. (Figure 5-3.) 

b. Connect a continuity indicator from the shaft of C-135 (nearest 
the multi turn unit ) to the oscillator casting. 

c. Adjust the cam follower until switch 3-101 indicate.s continuity 
on the odd numbered contacts of multiplier range switches 8-102 and S-103 
(check with Dial "A"). This should be done in such a manner that contlnuity 
is maintained during the fraction of a revolution necessary for the contact 
arms of multiplier range switches 8-102 and S-103 to travel completely across 
the flat portion of every odd numbered contact, but not to extend.more than 
the dividing line between the even and the odd numbered contacts. 

d. Tighten the cam follower arm mounting screws securely enough to 
hold the arm in permanent adjustment. , . 

e. If the above conditions cannot be met, the multiplier mounting 
screws should be loosened and the multiplier moved enough' to make the adjust
ment outlined possible. Retighten the multiplier mounting screws. 

NOTE 

Care should be exercised to replace the dial exactly as it,wa.s before 
disassembly. Ra,"l(Se No. 1 on the dial should correspond exactly with the 
centering of the contact arms of range switches S-102 and S-103 on 
contact 1. In addition, the dial must clear the dial back plate 
throughout the rotation range of Control ".A". 

{!) OSCILLATOR,CASTllJG. -The following procedure is recommende~_for the 
removal of the oscillator casting from the transmitter; 

NOTICE 

The removal of the high...;frequency oscillator is not recommended unl.es.s 
it is absolutely necessary. 

1. Remove the plate cap from the high-frequency oscillator tube, v~101, 
unlock the tube base clamp and remove the tube from the socket. 
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~. Remove the MCW-CFI and the Audio Amplifier Units as outlined in 
the preceding SE;lction; · · 

L 

:·< 
.3,. Remove the' t'Wo serells· that hold J-111, the MCW-CFI Unit .. Connector 

plug receptacle, to· the. standoffs and unsolder the single wire that connects. 
the high-frequency oso:Ulator tube V,..jolO~:cathode to terminal 1 on J~lll .. 

·"': 

,i. Remove the Autot1me cover plate and wrap-around .section of the 
transoitter cabinet. 

···~.·Remove the lo<!king··bar and dial from ·Control ''A" by turn:ir1,g the 
dial locking bar to the unlocked position, loosening the two number 10 Bristo 
set-screws in the dial, and turning both locking bar and dial counterclock
wfs.e-Uhtil free'• Remove the dial back plate.; 

' . .2"' The Autotune Single turn Unit adjacent to the high-frequency 
osdillstor hultfttirn Unit must be removed. so that the sc:r•ews ho.ldin.g the 
oscillator casting to the .Autotu.ne casting may\be loosened. To remove this 
unit loosen the short screw that holds the lower'edge of the Q~it to the Auto
tune casting and the two long screws that hold the upper edge of t4e unit to 
the casting and lif.t the u..nit carefully out of .position. · 

CAUTION 

Cart must be -exercised' not ~o move any,~f the Autot~~e mechanisms 
from the t..:llne· the unit is loosened. unti-l the unit is again securely 
in place, otherwise the unit may be thrown out of synchronization. 

1. When the Autotune Singleturn U~it has been removed 1 loosen the 
screws that hold the castings together in the front and top of the chassis. 

§.. To complete disconnecting .the HF oscillator,·move the ca'sting 
slightly to .the rj.ght and unsolder the connections to tpe terminal ~trip 
on the inner side of the casting and the wires leading to the frequency 
multiplier plate tank inductors. 

: 2.• The HF oscillator casting assembly may now be :removed from the 
tran.stnitter. 

CAUTION 

Care must be exercised not to damage the cam follower arm of 
's.;:.;.ro~. This arm is attached to the left side ,of the oscillator 
casting. 

'NOTE ' 

Al1 components not included in units that may not be. removed fr.om 
the main assembly of the transmitter have beep. mounted in posi tipns 
so as to be as accessible as possible in the limited space available. 
The. cabinet cover, bottom plate and Putotune cover plate are !lll re
movable from. the ntain assembly. The locc.tion of the. part to be cb.'ecked 
or replaced will determine the section of the cabinet that is to be 
rerc.oved. 
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( 1) ~t low-t;requency P$C~lla.tor circuit, components have been d8Jllaged 
or replaced, the grid'~circuit :nlBY' :requir_e realignm1Snt. For realignemt .of the 
circuit the following- procedure· should be followd1 · 

(§.) Operate Control "'F' .. t'O Position6' ~.1035 kc to 1.500 kc). 

(D,) Rotate the CHANNEL seleetor switch, S-108, to the L.-.iFiiEQ. position~ 

(g) Operate the :&IISSION eelect~r switch, SL:lio~ ;to the VOICE position • 

....,. . , ( £!) ifu~n the Au tot~~ cycle has been compl~ted check the position of 
Ctmttol .. A". · · · 

The. control should stop in Position 13. If the control stops in any 
position other than1 n~bet" 13, 'loose!l· the lockin,g bar and manually operlil.,te 

~ontrol "A .. to P6siti6h 13. · · · 

(e) Refer to Table 3-1 in Section III of this book and select a. dial 
setting under column G that· is' near·: the middle of the· tuning: range. If. there 
is a dial setti1;1g listed on each side of the midpoint of the tuning range, 
select the dial setting on the high..:..frequen~y aide~ · · · 

Ftlr example 1079 in'.the column under G is very near the midpoint 
of the turl.ing range of the control. (The exact midpoint is 1000.) 

' . ..... , ,, ' 

(f) Rot~{te Control ''G" to the 'dial setting that has been chosen from 
the callbration table. 

(g) Operat~ the power level switch, S-106, to the CALIBRATE position,., 
(Applies 1150 volts DC to plates of V-104, V.;.l05, and V-106.) · 

. Ch) Insert ari ·earphories'cord plug into :the SIDE'l'ONE output jack, J.,..l04. 
4 ' . . ' ' , 

(jJ 1fu:i.le listerdng to .the S!DErl'ONE runplifier output, rotate Control 
"G" about,the setting obta.lned from·the calibration table until exact zero 
beat is obtained between th~ •'out,mt of the low-frequency oscillabor and the 

. outpuy of. the ca~ib:('nt1on osc.illat.or. · 

( j) Check the dial: setting and lock the dial • ........ •" 

10374 

.(!\) Loosen the t'\Vo ~et sc:rews. that hold the knob to the shaft of Control 
''G"~ahd without'deturl\ng· the clrcult, rotate the km:ib·on the shaft until 
the qi~l . .se.tting .. corresponds -Go the setting given in the calibration table 
and tighterr the set screws: · · · · 

'11~.\Jif"'• 

( 1) Rotate Control "G" tQ l;l.ome stop position near zero. Loosen the 
two set sc~ews on the courl.'tel" diai mechanism collar attached to the main 
oscillator shaft and holding the mechanism at zero, roi:ateControl "G" to 
zero. Tigptcn the set screws. 
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(m) Operate Control nF" to Position 5. 

3-1 
( n.) As explained in steps ( §.) and ( !) , se;tect· a dia-l .setting fran, Tabl~ 

near the middle of the tuning range. · · · · · · · ·· · · · · · · · • 
. : • . . . . .. : ·. } . . . .· . c ··"'~ • '. . '· 

(,~) Note the number~d slots' on the oscillatOr shield G9v~F exppsi~g 
trimming capacitor, C-411. ~~so ref.er to: ~i~~e 5.71. · , , · . :. - · the 

(~) While, listening to. the S~Jj)ETONE outp;tt1 : adj.ust capaci~or sect~on 
E ( 5) of C-411 with any narrow tool until zero beat is obtained betweetr the 
lpw-frequen~1 ·~~cillator .ou,tpu;t .~?':the.routput ·or. the calibration. os9illator. 

(.s,) Ope;-a,te Ccn:tr~ ."F."·:t9 fosit~.on. 4 and repef't s~ps (n.) and (I?,) ad-
justing section D ( 4) of C-411 instead of section E. .. 

' ·.j. . ' 

(,t) Repeat steps {n.) and {1'1.) adjusting capac:t tor t~immer ;ections C ( 3),. 
B ( 2) and A ( 1), for Control "F" Posi tiona 3, 2 and 1, respectively. 

{Ji) Cheeici t~e excita~i~n o~~r.th~.c~tire ra~ge of e.ach positi~n of Con
trol "F" by rotating Control "G" through twenty revolutions for each posi-
tion of Control "F". · 

!l. HIGH-F!lEQUDWY OSCILLATOR. ALI~l-'iENT VSlNG' err. 

( 1) If the high..:.fr~quongy ;Rf. ~~r~trl ts are to be :r::caligll.ed 'in' the fi~ld 1 

where no frequency measuring equipment is available, tho calibration oscil
lator xnay be used to ChG.'fk the baJ:?.d end ... po~nt frSJql:lenc~e s. }fa {lever, if coils, 
transformer c9~es, capacitors, etc., in the .. c;>soi~lato7; circuit :t:equil::e re... .. 
placement, an accurate means of measuring frequency must be used together with 
a portal;1le .f:reql;loncy meter tQ. check the harmonic output of the frequency ,mul-
tiplier. · · 

( 2}, Ji'ol' r-ealignment wqen a frequ(;)ncy standard is not available, the 
foll?'Wing procedur~ ·should be·: follow?d.: " , 

. (Ji1.), \U th the Jil,ISSION selecto:r swi tch1 S-110, in the OFl" po~ition, .re-
mo'Ve the cover plate from the. right-hand end of the transmitter' caoinet. " Re-
move 12h~ sm.all ·plate . on .tho bot tom of th~ o~oill~r~or, , cast:J_ng,, ... Thj,:s pltf te 
covers i;he .holes providC)d for the adjustment of trim,mer capacitors C-13¢ an<i 
C-135. The . .HF osoill,atqr grid·,tl'iimner, capacitors, C-134, ~d C-135,. the HF • 
oscillator grid inductor, L-101, tuning slug adjus:tment and the .. frequenc;r · · 
multiplie:r plate inductor, L-105 and L-106, tuning slug adjustments are thus exposed. 

{ ~) Rotate the CHANNEL selector switch, :i-108, to the l-iANUAL posi ti"on. 

(g) Qpel'at~. the Elvi!SS~ON selector swi toh, .~110 to the, ,VOICE posi tton ... ., . ' •' •'" . . 
(g) When the Autotune cycle has been compleied, oporat.e Control "An to 

Position 2. ' 

(ii,) Set the indicator mark, .over Control "13",. tQ mw-soale using the 
CORRECTOR ·knob •... : . 

(f) Refer to Table 3•2 1n S,eticn III of thfs book and obtain the dial 
setting or Central "B" for output on 2400 ,kc with Control "A•• in position 2. 

5-20 RESTRICTED 10315 



~~~ uuu 

Figure 5-l Low Frequency 09cillator 

Figure 5-2 Low Frequency Oscillator Adjustment 
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(Oscillator output on 1200 kc.} 

(.~) Rotate Control ·~·· to the setting obtained from the table. Approach 
the setting in a clockwise direction. 

(h) Loosen the nut on the rear of the lead screw that holds the multi
plier tuning slug yoke t,o: the screw. 

{J.) Insert an earphones cord plug into the· ·SIDETONE output jack, J-104. 

(j.) Operate the power leve'l swi teh, s .... 106, to the. CALIBRATE position. 
(Applies 1150 volts DC to plate of V..,.lo4.) 

(}i) While llstening to the SIDETONE output in the earphones, and keepj.ng 
Control "B" set at the position obtained from the table, adjust the position 
of the HF oscillator grid inductor tuning slug by rotating the tuning slug 
screw with pliers;.·the jaws;·of·:which are padded to prevent marring the shaft, 
m1til zero beat is obtained between the output of the calibration oscillator 
and the output of the high-frequency oscillator. 

NOTE 

Caution should be exercised in the adjustment of the position of the 
tuning slug when no frequency standerd is available. A fraction of a 
revolution in one direction or the ·other should realign the circuit~ 

(1) \·Jhen zero beat has been obtained,. carefully tighten the nut on the 
end of the slug screw to prevent further displacement of tuning slug. 

{l.Jl) Refer .to Table· 3-2 i~ Secti~ III and obtain the correct position 
of Contr.ol ''B'~- .f'or output on- 3000 kc with Control "A•• in .. Position 2. (Osc.].l
lator q~tput on 1500 kc) 

(u) Rotate Control uB" .to the s~tting obtained from the table. Approach 
tho setting in a clockwise direction. 

'(2) Adjust trimming capnci tor C-134, (figure 5-3) until zero beat is 
obta,ine4 ;between the outpu~ of the. HF oscillator and the output of the cal
ibration osdllator. ,, 

(g) Check several points in the band by obtaining Control "B" se,ttings 
from Table 3-2 nnd listening to the beat note output of th8 SIDETONE amplifier. 

(g) If th~ s~tti~g of Control "B" necessary to obtain exact ~ero beat 
deviates more than 4 or 5 dial divisions from the setting given in the cal
ibration, table, repeat steps (f) through ( p) of the above procedure until 
the dif:ll setting!=J necessary tp obtain ~- given frequen·cy correspond very closely 
to those given in the calibration tabl8. 

( ,t) When' alignment adjustments hove beon completed with Control "A" in 
P(;)sition:.2, o~rate the c.ontrol to Position 1. 

( §.) Refer to Table 3-2 opposite 2000 kc (Control "A" in Position 1) and 
obtain, the dial setting for Control "B". (Oscillator output on 1000 kc.) 
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( ~) While listening to the SIDETONE output, .adjust trimming capac! tot' ; 
C-135 \figure 5-3) until zero beat between the high-frequency oscillator out
put and the .calibration oscillator output .ts obtained;· 

NOTE 
' ; 

Do not make any further adjustments of trimmer C·l]4. 

( y) Check several points within the frequency range 2000 kc to 240Q. 
kc by obtaining the dial setting of Control "B" from the table, listening 
to th~ SIDETONE output and operating·Control "Btt -about the settipg obtaip.ed 
from the calibration table. The settings shoUld chec;k with those given in the 
table within 4 or 5 dial divisions. 

NOTE 

.No adjustment of the high-frequency oseillatorgr.td·induetor slug should 
be made with Control "A" in Position 1. · 

(~) Return the EMISSION selector switch, S-110, to the OFF position. 

c. HIGH-FREQUENCY OSCILLATOR ALIGNMENT USIDG EXTERNAL FREQUENCY STMIDAFD 
- (NAVY TYPE iN) •. 

( 1) lf oscillator eircui t components have been replaced and an accurate 
frequency standard is available ~e following procedure should be followed 
for the alignment of the high-ftequeney oscillator circuit: . 

' 
(~) With the m~ISSION selector switch, S-110, in the OFF po~ition remove 

the cover ph tes from the right-hand end and bottom of the tranSmitter <l:ab
in~t. The HF oscillator gria trimmer capacitors, C-134 and C-1:1\ ;'t:fie HF 
oscillator grid inductor, L-101, tuning slug adjustment and the frequency 
multiplier plate inductor, L-105 and L-106, ttming slug adjustments are ex-
posed. ' '' · \ 

( £} Rote.te the CHJJmEL selector switch, S-108, to the lV11JlUAL po~i tion. 

'· 
(.q) Operate the' EMISSION selector switch, S-110, to the VOICE position. 

(!l) \-!hen the J>.utotune cycle hes been completed, operate Control "t." to 
Position 2. · ' 1 

( .Q,) Set the indicator mark, over Control •B", to mid-scale using the 
CORRECTOR knob-, •· ' 

( ,t) Refer· to Table 3-2 and obtain the dial setting for an ou-tput· frequency 
of 2400 kc with Control "A" in Position 2. (Oscillator output on 1200 kc.) 

(g),. Rotate Control "B" to the setting obtained from the table. 

( !l) Loosen the nut on tho rear of the lead se:tew that holds the multiplier 
tuning slug yo~e to the screw. 

( j.) ·Opern.te the power level switch, S-lo6, to the CJ.LIBRJ.TE posi tj.on. 
(Lpplies 1150 volts DC to plate of V-104~) 
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{j) N.easure the output frequency of' the oscillator and adjust the posi
tion of the tuning slug in L-101 until the oscillator frequency is exactly 
1200 kc. 

· (~) 'l-lh€m the correct position of the tuning slug has been found tighten 
the locking nut to prevent any further displacement of the slug, 

( J.) Refer to Table 3-2 and obtain the setting of Control "B" necessary 
to obtain ari output frequency of 3000 kc with Control"A" in Position 2. 
(Oscillator·output on 1500 kc.) · 

(m_) Rotate Control ''B" to the setting obtained from the table. 

. (n) Heasure the output frequency of the oscillator and adjust capacitor 
trimmer C-1?4 {figure 5-3) until the frequency of the oscill8tor ·output is 
exactly 1500 kc. · 

(g.) Check· several points wi. thin the band by obtaining dial settings 
from the calibration tables, rotating Control "B" to these settings and 
measurir1g the frequencies. " 

HOTE 

Always keep in mind that w:tth Control "A" in Positions 1 or 2 the 
frequencies given in the calibration tables are ahTays twice the out
put frequency of ~he oscillator. With the power level s;;i tch in the 
CA.LIBiu~TE position only the oscillator is operating, therefore, the 
output frequency to be r:easured will always be one-half the frequency 
that is given in the calibration tables. 

( £,) If the dial settlng of Control "B" which is necessary to obtain 
output on a selected frequency deviates more than 4 or 5 dial di v1sions 
from the dial setting given in the calibration tables, repeat steps (f) 
through (£) until the actual dial setting of Control "B" corresponds very 
closely to the ·setting given ir" the table. 

(g.) W'nen alignment has been c'Ompleted with Control "A" in Position· 2, 
operate the control to Position 1. 

Ct.) Refer to Table 3-2 and obtain the dial setting of Control "B" to 
obtain an output frequency of 2000 kc with Control "A" ln Position 1. 
(Oscillator output on 1000 kc.) 

(.S?) Adjust trimming capDci tor C-135 (figure 5-3) until the oscillator 
output frequency is exactly 1200 kc. 

r-;oTE 

Do not make ~~y adjustment of C-134 or the core in inductor L-101 with 
Control "A" in Position 1. 

(i) Check several points w1thin the band by campqring the actual dial 
settings necessary to obtain a given frequency with the dial settings given 
in the calibration tables for the same frequency. The settings should check 
within 4 or 5 dial divis1ons. 
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( y) Retur~ the E!C:ISSION selec to:r switch,. .. &-.110, to the 0 FF po~i ~ior:~: 

g. FREQUEHCY I<ULTIPLIER ALIGNNENT. 

( 1) Having completed the alignment of the hlgh~i'requency oscillator' c+rcui t, 
complete the RF circuit aligmnen t. by following the ,procedu~e outlined pe'low 
for tht: adjustment of the frequency multiplier circuits: 

(a,) With the transmitter tipped ... up on the reaJ;' edge and tho bottom cover 
removed, the frequency multiplier plate t&nk capa9~ij,ors are expos~d. · 

NOTE It~ H 
: ' 

The multiplier. plate tank.eapacitors are located b~nea.th i;the mW.tigl~.e!j 
chassis. (Stacks of ceramic capacitor sections.) Gapaci:tor·,sectj_pn A of.: 
each capacitor, C-111 and C-115, is located nearest the rightrhand·!Side 
of the transmitter, as the transmitter is viowed from th0 bottom, 1-1i th. 
sections B, c, D, E and Fin order in thE; stack. (Figure 5~§.). ~. > i 

'b) ~- Operate Control "A" to Position 6. 

(,g) Rotato the metered circuit selector switch, S-105, to the PA GRID 
position. 

(g) Rotate Contro1.}•:s" 1:1ntil .the dial readi1;1g i~ 1~00. 

(Q) Opo~ate the power level switch to the TUNE posi~ion• 

(f) Operate the El'!fiSSION selec'f:or s'lf'.itcl1i S-110,. to the CV position. 
(Applies 1150 volts DC plate potential •. ) 

" ,,j 

CAUTIO]\: 

Uso an insulawd tool to aqjust thtL- capacitors~ lilhen the. key is 
operElted tho capacitor is at a potcmtial of 400 volts above,_ground, 

.,-~ I 

(g) Insert a shorted plug -in ·KEY jack J.,.l03 and adjust section F \ 
(bottom of stack) of first mul tiplj_cr paddirlg capo.ci tor C-.lll -.~ .tho position 
that will give the maxi.rnum PA GRID meter roadLng on r-.:-lo'2. ···· · · · ·· 

,, 

NOTE 
( ~ J 

To vary the capacity of sections of C-111 or c...:115 rotate tho metal 
l:ip that protrudes between capacitor soc.tion. · , . . . , 

' ' <. ·~ 

(Jl) Using a portable frr:;;quoncy meter cbeck the output frequency of the 
flrst frequency mul t:i.plicr stage to be sUTe that the plate circuit is tuned 
to the correct harmonic. Thu output should be on apDroxinwtely 5400 kc with 
Control "Au in Position 6 and Control "Bn tuned· to a. dial reading of 1100. 

' 'j .'; 

·h ft • 

( j.) Hhon it has boon nscortr;.inod that the mu:L tipl:ter output is on tlie' 
correct harmonic rotate Control "B" ovor the entirq range, observe the grid 
reading or: mot·(lT l~'i-102. · · 
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CAUTION 

t~IJ:len the· key is operated the inductors L-105 and L-106 are at a 
potential of 400 volts above groUnd. 

~ ,j.) Take out dips in the meter reading by· adjusting section F of first 
r.ml tiplier pe.dding capacitor C-111 for an average reading· ·of the meter. 

C·AUTION 

w'hen· the key is operated the inductors 1;,.105 and L-106 are at a poten
tial of 400 volts above ground~ 

(k) A drop at the extreme ends of the r~nge is permissible but if the 
meter needle still dips sharply at any other point, rotate Control "B" to a 
dial reading of 1100, loosen the first multiplier inductance L-105 tuning slug 
locking nut and chrmge slightly the position of the tuning·slug. Tighten the 
slug locking nut. 

C!:J Rotate Control nB" over the entire range and check the PA GRID 
current. Meter M-102 should indicate a consistent value of grid current 
over the entire range. If the meter needle dips sharply at any .point repeat 
steps ( j.) and ( k) • 

(m} Having completed the adjustment of the inductor slug and section F 
of C-111, remove the key shorting plug and rotate Control ".A'~ to Position 5. 

( g,) Rotate Control "B" to a dial readihg of 1100. 

(.Q.) Replace.the key shorting plug, adjust section E of capEcitor G-111 
to give a maximum P.A GRID meter reading and check with a frequency meter for 
the correct harmonic. 

NOTE 

Do not make any further adjustments of the position of the tuning slug 
in L-105. 

(:g.) Rotate Control ••:_;" through the entire range and check the exci ta
tion. If dips occur in the meter reading readjust padding capacitor C-lllE. 

(g.) Remove the key shorting plug and operate Control "A" to Position 4. 

()!} Replace the key shorting plug and adjust section D of C-111 for 
maximum P.A GRID meter reading. 

(.~) Check the excitation over the band by operating COLltrol ttB" over 
the entire range. If d:tps in the meter reading occur repeat. step (j). 

\.!:) Repeat steps (~) and (,~.) for Positions 4, 3, 2 and 1 of Control "A". 
Adjust cc.pacitor sections D, C, B and A, for Control "A" Positions 4, 3t 2 and 
1 respectively. 

( J!) Having completed the allgnment of the lst frequency multiplier stage, 
remove the key shorting plug and operate Control "A" to Position 12. 
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(~) Rotato Control "B" to a dial reading of 1100. 

( ji) Roplace the key shorting -plug and .adjust section F of second multi
plier padding capacitor C-115 for maxim}llll P.A:,·GRID meter reading_ 

{x) Using an insulated screwdriver to reduce body capacity adjust· j;,rimmer 
capacity C-136 for maximum PA GRID meter- reading. 

(Y-) Check the output frequency of the second multiplier with a frequsncy 
metor. \·Jith Control "A" in Position 12 and Control "B" tuned to a dial 
reading of 1100 ·the frcquemcy mete¢' should indicate ap:'roximately 16,430 kc. 
A materially different reading indicates that a wrong harmonic has been 
chosen neccssi tating a readjustment of padding capacitor C-115F and triil1"ller 
capacitor C-136~ · 

( z.) Take out dips in. the meter reading by adjusting section F of 
padding capacitor C--115. 

(~) A drop at tho extreme ends of the range is permissible but if tho 
rooter needle .still -dips she.rply at any other point, rotate Control "B" to a 
dial reading of 1100, loosen the Second multiplier inductance L-106 tUI].ing 
slug locking nut and change the position of the tuning sJ_ug slightly. 
Tighten tho slug locking nut. 

(J;ll?.) ·Again. rote.te Control "B" over the entire range and check ·the 
exQi tation. If the' meter dips sharply at any poin-t ropoat steps (x}: 
through ( J;ll?.) 

( ££,) Having complet~d the aijustment of tho inductor slug and section 
F of .C...;ll5, row.ovc the key shorting pl~g and rotate· Control "A" to Pos~tion 11. 

(SQ.) Rotate Control "B" to a dial reading of 1100. 

(.~g,) Replace tho key shorting plug, adjust section E of cap0cltor C-11.? 
to the capeci ty which gives the maximum Pi: GRID 'meter roading and check 
with a frequency meter for the. correct harmonic. · 

NOTE 
" 

Do not make any further adjustment of the tuning slug in L-106 or 
trimmer capacitor C-136. 

(.f1:) Rotate Control "B" through thE: entire range and check the excfta
tion. If dips occur in the meter reading roadju:st padding cnpE'citor:C-ll5E. 

' 
( gg;) Repeat steps (~) and (g) with Control "A" in posj_tions 10, 9, 8 and 

7. ];.dj.us'tl'cnpe.citor soctions)J,, c, Band A 'for Control "A" Positi.ons 10~ 9, 8 
and 7 respcgtlvcly. 

'' '' ·The a'bovo procedure completes the alignment of; the high-frequopey RF 
circuits of the transmi'tt'er • 

. 1' 
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5 • HC1-l-CF.I ADJUS'I'HE..'JT 

NOTE , 

'If at any time erratic tOr abnortna.l operation iS obsex-vea, or the unit 
fails to function entirely, the tubes and crystal should be·carefully 
checked, Tube failure .is probably the most common cause of 'the fail
ure of any electronic device, The most dependable method of checking 
and finding the defective tube or crystal is to'replace e2ch tube one 
at a time with tubes known to be in good condition and to insert another 
crystal known to be active and correct in-frequency. 

IMPORTANT 

Realignment or servicing otber than tube or crystal replacement should 
not be attempted until the tubes and crystal have been carefully 
checked end unless the alignment prooedure of the unit is thoroughly 
understood. 

WARNING 

Because the inductor tuning adjustment screws are in a difficult posi
tion to retch when·the unit is in ple.ce in tire transmitter, nnd because 
of the prbximi ty of exposed leads cnrrying potentials of more than 400 
.rol ts, a short extension cable' all'owing the hC\-1-CFI Unit to be on the 
bench beside the tran~itter is recommended, 

NOTE 

·• 
Because of the small space, adjustment of the unit is most conveniently 
made with a very small "jewelers" type screwdriver hnving ~-- shank at 
least 1-1/4 inches long. Such a screwdriver is included in the equip
ment .spares. 

, ~. CFI ALIGNMEl'!T USTI~G TRANSl~ITTER SIDETONE CIRCUITS. 

( 1) l''la...l<:e sure that EMISSION selector switch S-110 is in the OFF position. 

( 2) ·Irtsert a coin or a screwdriver in the slot of the trrv1smi tter ·cover 
·hold;..;down screws, rot&te the screws one-half revolution counterclockwise and 
l:i.ft off the cover • 

. ( 3) Loosen the two large screws th.!:tt hold the unit to the main tl?ans
mi tter chassis.~ 

" 

( 4) Raise the unit until the connector plug is disengnged and lift the 
unit out. 

( 5) Connect an extension cable· to i'iCW-CFI jack J-111 in the trtmsmi. tter 
and to unit plug P-2201. 

' 
(6) Turn LOCAL-RENOTE switch S-107 to the LOCAL position. 

{ 7 )Connect earphones to the side tone circuits by inserting the earphones 
cord plug into SIDETOFE jack J-104. 
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· ( 8) Rotate CHANNEL selector switch 3-108 to the MANUAL position., 

(9) Turn EMISSION selector switcb ~110 to the VOICE position. 

( 10) ~P; the ,.Auto-tun~ cycle has been el!!lll,pleted, rotate Control 't" to any 
dial reqdi;ng, taking cQ.l'e :to approach the ·chosetl set'tiing. clockwise through at 
least one. ~ight turn and to set the dial accurately. 

( ll} Rotate Control "An to Position 1~ 

( l2) Turn power lev:el svi tch 8-106 to the CALIBRATE position. (Applies 
115'0 volts DC to plates of V-104, V-105 and V-106.) 

(13) Adjust SIDETONE gain control switch 8-202 to Position 2 and search for 
cali'Qration beEtt signals by rotating Control ~B''. · · 

(14) If beat signnls are not found,.in~rt a small screwdriver in the 
slot of inductor Z-2201A tuning adjustment screw, adjacent to wh;i.ch is 
stamped the number "200". Rotate this cscrew, while continuing to rotate 
Control "B", until a beat sigm~l is heard, indicating operation of the crystal 
oscillator. 

(15) .If a loud squeaking rush noise appears as soon as the crystal 
oscillator functions, adjust inductor Z-2202A tuning adjustment screw, 
adjacent to whic.h·is stBl!lped the number "1.50", until this noise disappears. 
Absence of such noises is one ipdic~tion of eorreo.t unit operation;, 

(16) Vary the pitch of the beat si.gnaJ. arrived at, by adjusting Control 
"&" to a pitch easy to listen to. Adjust SIDETONE gain control switch S-202 
to a position giving comfortable volume level• 

(17) Adjust inductor Z-2201A tuning adjustment $crew for the midpoint of 
the maximum volume renge. 

( 18) 'l'une the HF oscillator by rotating Control ME" until two loud sig!;J.als 
of approximately equal volume are heard. " 

( 19) Compare the zero beat signe.l dial settings of the two selected beat 
points with the calibration table check points to determine if the irrterva.l 
between the points .is 100 kc (oscillator frequency is doubled,on range 1 causing 
50 kc interval with oscillator to be recorded as 100 ke.) 

(20) If tlie interval is correct and the dial readings correspond reason-
[tbly(wi thin 2.5 dial divisions) with the calibration table tune ~ .... 2201B · 
( fP.r.thest from crystt'!.l) marked "50", tune Z-2202B (nearest crystal) marked ".50", 
and tune Z-2202A (marked "1.50,.) for maximum sidetone c:mtput. Recheck tuning 
in tho same order. 

(21) Turn the transmitter ,on and o:ff several times, noting whether the 
crystal oscillrtos positively as soon as the transm:Lttqr is turned on. Detune 
Z-2201L (marked "200") slightly to improve cyrstal starting if necessary. 

(22) If less than a 50 kc interval (recorded 100 kc on Bandl) is obtained, 
rotate mixer tank Z-2202B adjustment screw cloc~is~ three turns, then rotate 
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tripler.tank z-2202A adjustment screw eounterclcckwise until harsh noises 
·~ccur and disappear, Repeat Steps 18 to 20 inclusive. 

( 23) If more than a 50 kc lnterval ( rE,corded 100 kc on Band 1 ) is ob
taitled, rotate mixer tank Z-2.202B adjustment screw counterclockwise three 
turns, then rotate tripler tank Z-2202A adjustment screw clockw5.se until harsh 
noises occur and disappear. Repeat Steps 18 to 20 inclusive. 

\24) The unit ean now be considered to be aligned and the calibration· fre
quency accurate to within very close limits. Replacement in the transmitter 
completes the operation. 

NOTE 

It is possible for th~ unit to be adjusted in the transmitter by re
moving the multiplier tubes, since the 400 volt plate potential is 
removed from the multiplier tube Rlate cap leads by the operation of 
power level switch S-106 to the CALIBRATE positlon. However, in the 
interests of safety, this procedure is not recommen<ted, ·since the ex
posed plate cap lead of the HF oscillator and the e~posed LF oscillator 
plate lead terminals are at a potential o:f mor~ than 400 volts above 
ground. 

' Q. NCW AJJUST11E1JT. - The frequency of the a~dio tone oscillator is :fixed, at 
approximately 1000 cps but the output-level may be varied by means of a vari
able resistor R-2201, 

To adjust the audio tone oscillator follow the procedure outlined in 
Steps ( 1) to ( 5) inclusive in the section devoted, . to CFI adjustment prepara
tions and then proceed as follows: 

( 1) Adjust the. transmitter for hCW operation on any frequency and place it 
~n opera.t:i.on. 

( 2) By means of an oscilloscope or "ther modulation level ineasuring device 
measure the. percentage of modulation. 

( 3) Insert a· sc.rewdri ver through the hole provided in the back side o:f the 
NCW-CFI t:Ini t and. engage the exposed slot. 

(4) Hotate the' screwdriver until the desired percentage of modulation 
is. attained. Jm adjustment providing 70'fc modulation at full power is recom
mended. 

£,. CFI ALIGNl<~lENT USING VACUUM TUBE VOL'TI1ETERS. - I:f multi-scale reversible 
polarity DC vacuum tube voltmeters are available, the :following alignment pro
cedure should be followed, .Although it is possible to follow this procedure 
using only one .such meter, .it is recom1nended that wherever possible three meters 
be employed as· described. · 

{1) Follow st~ps l to 8 inolusive in the preceding adjustment procedure. 

(2) Connect the'normally negative or grounded lead o:f meter number 1 to a 
ground in the unit. Connect the nonnally positive or above ground lead throu,gh 
a 1 megor.liD resistor to tenninal No. 4 of X-2201 ( V-2201 oscillator control grid}. 
Adjust meter to read 0 to -30 volts. 

(3) Connect and adjust mo~r number 2 in the same manner as in step (2) 
except to select terminal n~~ber 1 of X-2201 (V-2201 tripler control grid). 
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( 4) Connect meter numhpr 3. in the .Sa:ijle manner as in step ( 2) except to 
select terminal number 8 of X~2202 ( V--:-2202 mixer control grid) • Adjust meter 
to read 0 to -10 volts. 

( 5.) follow steps ( 9) to (l2) inclusive. outlined in the preceding adjust
men t procedure. 

(6) Insert a small screwdriver in the slot of inductor Z-2201A tuning 
·adjustment screw, adjacent to which is· stamped the numbe:r·"20011

• Rotate 
this screw for maximum val tc:ge as, indicated ori meter number 1 (step 2). 

( 7) Rotate inductor Z-2202A, tuning adjustment scre,.,r, adjacent to which 
is stam.ped the number "150" until maxi1num negative voltage is indicated on 
meter number 2. (Several voltage peaks may be found, possibly even a . 
positive one. The correct position of the adjustment screw is that which 
gives the highest negative meter reading.) 

( 8 ). Rotate inductor Z....:2202B tuning adjustment screw adjacent to which is 
sta'll'ped the number "5ou· (nearest crystal) until the maximum voltage peak is 
indicated on meter number 3. 

( 9) Hepeat steps ( 7) and ( 8). until meter number 2 and meter number 3 • 
indi.ca te maximum reading simultaneously. 

(10) Turn power level switch 8-106 to the Till{E position. 

(11) Disconnect meters and· reconnect a meter to terminal number 1 of 
X-2203 (detector section of V-2203 control grid). 

( 12) Adjust SIDETOl'TE gain control switch S-202 to Position 2 and t:urn 
power level switch S-106 to the CAUBRATE position. (Applies 1150 volts DC to 
pl~te of V-104~) 

(13) Using headphones, adjust Control "B" until a beat signal is heard 
on an h"F oscillator frequency ending in 50 (consult calibration. tables ,in 
data section). 'Very the pitch of the beat signal arrived at by adjusting 
Control "B" to a pitch easy to listen· to. Adjust SIDErONE gain control · 
switch S-202 to & positi~n giving comfortable volume level. 

{ 14) Rotate inductor Z-220l.A tun5.ng adjustment screw, adjacent to which is 
stamped the number "50" (farthest from crystal) until the meter indicates 
minimum voltage. The beat not~ heard in the headphones varies in volume 
as this point is approached .. , The adjustment screw' should be adjusted in the 
vicinity of minimmn voltage meter reading at the point which produces a 
maximum audio level beat hote located between two 'fTeaker points. 

6. PRECISION CALIBPJiTION OF hCW...CFI UNIT CRYSTAL OSCILLATOR. - The 200 kc 
crystal used in the HCW-CFI Unit is accurate to within±. .Olio 32-158°F 
(0-70°C). Variations in the tuning of;the crystal tank circuit through the 
range in which the crystal will stay in. osc:p,.lation averages about 25 cycles 
off crystal frequency. It can be seen therefore that the CFI can be consid
ered accurate for all practical purposes. 
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The alignment procedure previously out)J,.ned presupposes a Navy Type 
-52286-.A Transmitter oscillator in good working condition and reference to 
the oscilhtor calibration tables for determining the 50 kc ipterva.l CFI 
output. 

\ 

The, remote, possibility of obtaining other thaP a ·50 kc. interval during 
alignment. can be checked by list'€ning on a nearby oalil.brated receiver,. es,r 
pecially if the receiver is .pro,v:ided with a. beat frequency ·oscill8.tol.', ·and 
o,ooerving that a 5D kc interval eXists between harmonica bf the CFI output 
as the receiver is tuned over a range of about 300 kc. for this purpose, 
a well.,shie1ded receiver should be used. 

~ ~. PROCEDURE. 

(1) Obtain a length of stranded, insulated wire about 6, feet long. 
Connect one end of the wire to the antenna terminal on the receiver and the 
other end to the ground terminal on the receiver. Twist the two leads to .... 
gether and make a loop in the ext!'ome end .of the "twisted pair". 

(2) Place the loop over the detector and audio oscillator tube V-2203 
which is located farthest from the crystal u.p:i t in the 'J!IiC~J-CFI Unit. 

( 3) Place transmitter LOCAL-REl<OTE switch S-107 in the LOCAL posi tt6n. 

( 4) Place flvliSSION selector switch S-110 in the VOICE position.· 

(5) Operate power level switch S-106 to the O:ALIBRATE position. (~pplies 
1150 volts DC to plates of V-104, V-105 and V-106.) 

(6) Place the receiver in operation and turn on the receiver beat 
frequency oscillator. 

( 7) Listen to the receiver as it is tuned over a I'arrge of· about 300 kc 
and observe whether a 50 kc interval exists between the beat notes observ-ed. 
If other than a 50 kc interval is observed refer to the CFI alignment pro
cedure outlined in Paragraphv"'-5a, step (1) to (8) inclusive, and step. 
( 22) or ( 23). 

(8) Again tune the receiver r0pcating the procedure outlined until the 
interval is correctly 50 kc. 

S~nce a slight variation in the output frequency of the cr .... -stal oscil
lator1s possible by detuning the crystal oscillator tank circuit,: this fact
or can be used to adjust the CFI output frequency to exact zero beat with 
another highly accurate frequency standard by f t:3eding the butput of such 
a standard into the receiver while it is connected in the manner described 
in Paragraph V-6 except that the receiver beat f'requency o'scill&tor must 
be turned off. Any such standard to be of value must be constantly checke~ 
against the U~S. Bureau of· Standards or similar transmissions. If such a 
transmission can 'be' received directly, the ultimate in accurate adjustment 
Of CFI frequency can be obtained by attaching· the antenna to the receiver, 
in addition to ths "twisted pair" connection to the receiver, and obtaining 
a zero beat between the standard transmission and the CFI output. ,Any 
standard used in the manner o'l,ltlined must be a multiple of 50 kc. 
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'7. Iv'lAINTENllNCE OF AUTOTUNB f<,ECHANISM • 

.fl• LUBRICATION~ 

(1) The four types of lubricants required are: (1) Texaco Capella A 
lubricating oil manufactu:red by 'the Texas· Company, 135 E. 42 St., ~Jew YOrk 
City; · ( 2,) Socony-V acuum PD--5 35A lubricating grease manufactured by the ·· 
Socony Vacuum Oil Co., 26 Broa.dway, ·New York City, ( 3) Cities Service North 
Star 000 oil ma1'1Ufactured by· !he. Cities Service Oil Company, 500 Roberts St., 
Saint Paul, l'Unhesota. l'he replaceable Autotune lubrication wicks (see 
Parts List, Section VI) are obtainable from Collins .Radio' Company, Cedar . 
Rapids, Iowa. In locetions where severe dust is encountered, it may be 
necessary to thoroughly clean all parts before application of any lubricsn:ts, 
A soft brush and a jet of compressed air will be suitable for cleaning the 
Autotune.mechanis.m. 

( 2) The Texaco Capella A .oil is to be used for all lubrication points 
except the operf gears and pdi-:ls. The points to be lubricated with this oil 
include: 

( a) All lirie shaft beari.ngs. 

{ £) Autotune motor bearings .• 

( £) Front and re'f:.r cam drum bearings on each of the Auto time units;. 

(g) All idler gear bearings. 

( ~) Counter drum bearings. 

(f) Limit switch drive shaft bearings. 

( 3) The Socony-Vacuum PD-535A grease should be. used on· all gears. Tn$se 
ge~s include: 

(,a) Spur and idler .gears . on all· Autottl.p,e units. 

{h) The screw on the limit switch dr:i.ve shaft. 

( 4) Cities Service North Star 000 oil should b(S) used for lubric&ting the 
pawl stacks on each of the Autotune units. 

( 5) Repl~ce,able wick lubricr: tors ere used in the following positions: 

(a) All line shaft wonns. 

( 12) Autotune chain drive. 

( 6) The Auto~une lubrict;tion chart, flgure 5-11, show-s' the· proper points 
i'or the application of each type of lubricEnt. The letters inside the dotted 
circles denote the type of lubricant to ~e used at each point. The letters A, 
B, and C are identified with the lubricants they represent,at the bottom of 
i'igure 5-11. 
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(7) Each of the three lubricants may be applied with a camel's hair brush 
to the various lubrication points. Only very small amounts of oil or erease 
are required at most -points. Be s-ure to remove any excess oil or grease 
after lubricating the Autotune system. 

(8) It will not be necessary to remove the individual Autotune units in 
order to lubric[~te the mechanism properly. The transmitter should be turned on 
the back and the Autotune' front panel removed· for ·maximum access to the 
lubrication points. 

(9) The wick lubricator on the singleturn Autotune units can be mo~t E!asily 
replaced by loosening the screws clamping the.wick.holde:r to the unit and 
sliding the holder forward. The wick lubricator holdBrs on the multi t'lirn 
Autotune unit and the Autotune chain drive must be removed in order to ·replace 
the wicks. 

!"'"·' 

Q. SYNCHRONIZATIOr1 CHECK. 

( l) In order for the Autotune system to function properly, the fi;ve indi~ 
··vidual units must be care~'ully synchronized.· If ·there is any reason to doubt· 
the accuracy of the synchronization, it should be immediately check.ed. . This. 
may be done as follows: 

( ~} Turn the equipment on the back so as to have maximum access to th'e 
units and remove the Autotune front panel. 

NOTE 

If thEj counter drum rings in the multiturn ~it "B" have b(::en moved fo:r 
any reason so that a pawl cannot fall in the slot of a given ring within 
the rat::lge -of the counter drum rotation, the ring must be moved manually 
a quarter turn in either direction. 

( 3) Place the crank (which is included in the spare parts) on thE? right 
end of the Autotune line shaft, orient the crank hub in the slot and fasten 
it with a 4-40 x 1/2 .. screw. 

·(4) By means of the crank turn the line shaft counterclockwise until all 
·the cam drums are being driven. Continue to turn the crank counterclockwise 
until the stop-ring drum on the lVIultiturn unit has reached home •Stop and ·has 
ceased to turn. 

( 5) After the stop .... ring drum on the l•Iul ti turn uni't has ceased to turn and 
only the cam drums are turning, pull the fork ~f the anvil (figure 4-22) in a 
counterclockwise direction away from under the tails of the pawls so that they 
are free to fall to the surf' ace of the counter drum. If at any time the line 
shaft should be turned clockwise, it will first be necessary +,o turn the line 
shaft again in the counterclockwise direction far enough to rettch home stop 
before pulling the anvil out from under the tails of the pawls; otherwise, as 
soon as the line shaft is turned counterclockwise, the anvil will be rotated 
up under the tail~ of the pawls. 

(6) Continue to rotate the crank slowly until the No.· 5 pawl on one of the 
units, just drops into its cam slot. 
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NOTE 

Com1t £rom, the front. of the Autotm1e Wli t to the back, omitting the 
first or manual pawl, to arrive at pawl Noor 5. • 

$ '_., . 

( 7) Note .the posi,tion of the erank arm by marking a line on the casting 
. and ~en slowly turn .the crank, notipg the po:Ults at which the No. 5 pa:wls 

on all o:t; the other. -ux;i ts .. drop into, the cam slots •.. , All of the pawls should 
drop into place within a quarter turn ahead or behind the p9:i.nt where the 
number 5 pawl or unit "A" engaged with its cam. All pawls should drop sharply 
wi:tl;l a "click". 

( 8) Continue to rbtate the crank com1terclockwise until the number 6 pawl on 
one of the· units, just ·a.rops into its cam slot. 

(9) Note the position of the crank arm by marking a line on the casting and 
than slowly turn the crank, noting the points at which the number 6 pawls on all 
of the other units drop into the crun slots and repeat the procedure outlined in 
Step ( 7). 

. ' 

~ (10) Repeat Steps (8) and (9) cl;lecking·the operation in turn of pawls number 
7, 8, 9,,10, 11, 12 {LF),. manual, 1, 2, 3,.and 4 • 

.Q.. SYNCHRONIZATION. 

(1) If the Autotune system is found tt; be out of synchronism, the following 
procedure should be used to restore it: 

(2) Determine which units are not in synchronism with the multiturn unit by 
use of the foregoing procedure. No adjustment is possible on the multiturn 
unit; therefore all other linits should be syrtchronized with this'tirtit. 

(3) Repeat the procedure outlined in paragraph V-7b, ( 4) and ( 5}. 

( 4) If it has been fou.Tld by means o~ the Synchronization Check that Autotune 
unit "A" is not synchroni~ed with Autotune unit ••E", it may be synchronized 
as follo1:rs: 

4; 

( ~) Turn the line shaft coun terclockwj se until pawl ntnnber 5 on unit "B" 
jusi;, d!'ops into .its slot in the c~ drum. At this point the .earn drum on W!it 
"A" should be in a position so ,that th<? set screws in the colJa.r below the gear 
are. accessible. In case olJ_e of the set screws is inaccessible, .tighten the 
accessible set screw with a number 6 Bristo wrench and continue to tNrn the line 
shaft COunterclockwise until the inaccessible Set screw CaD be rGaChed and loosened 
w:i,th th<3 nl.Wlber 6 Bristo wrench, after which it will be necessary .to continue to 
turn the line shaft in a countenclockwise direction until pawl number 5 on unit 
"Bu again just drops into its slot in the cam drum 41 1-Jhen this point is reached 
the remaining set screw in th0. collar on the cam drum shaft in unit "A" should 
be loosened. In casp the above conditions canpot be .met, it will be necessary to 
choose some other pa"~-Fl that will allow these condition:;;. 

(.g) The cam drum in U."li t ".A 11 is now .free to be turned with the fingers 
until number 5 pawl just drops into its slot in the cam drum. 

( ~) Insert a o.p05 inch. feeler gauge between the cam drum washer; which 
is adjacent to tho cam drum and tho gear on the cam drum shaft in unit "A' .. 

5~34 RESTRICTED 10389 



RESTRICTED Section V 
Paragraphs 7 

Now insert a number 6 wrench in the accessible set screw, force the do1lar 
·tfgnt against the gear and around etockWise so that all play ·is taken up 
befbre tigh teriing tlie sc.rew. . Care must be used not to. move the cam drum during 
this step. 

{ 9,) Turn the line shaft counterclockwise noting th.e sequence in whi.eh-...·~ 
the pawls on unit "A" fall with respect to the corresponding pawls on unit "B". 
If all the corresponding pa:wls on the t'Wo units fall' within one-quarter · 
turn c5f the line shaft., the two 'un1 ts are synchrohiz·~d. !l'he second set screw 
in the'· collar on unit ''N' · cam drum shaft should now ·be tightened. 

{5) It is entirely possible, due to slight irregularities in the struc
ture of the cam drums, that ·one or more corresponding pairs ·o:r · pawls on the two 
units will not fall wi t~d.n the prescribed one-quarter turn tolerance Glr ·that 
the sY'nchronizing was not done ·With suffieient car~, causing even n'Qmber · 5 
pawl on unit "A" to drop ahead or behind nl..ln'iber ·5 J)awl on- unit "~" by>more 
than one~uart turn. ' 

~ 

{a) I£ is is found- necessary to e6rrect the synchroniltat'ibnj .turn· the 
line ·Shaft counterciockwise noting the sequentre in which the pawls :fall~ If· 
some or all of tlie corresponding pawls faU farther apart from ·each-, other· 
than the prescribed tolerance, pick out the pair that drops farthest apart 
and note which· pawl· drops first. · · ·. 

( £!) If the pavl on unit "A" drops f'irst, note what part of a revolution 
the line shaft must be turned· through before th~ corresponding pawl. on unit 

"B" falls, Continue to crank the line shaft counterclockwise until the 
two S€!·t' screws on the collar. below the cem d:rum on unit. ··A II are easily a.c'ces
sible. After loosening the set screws, turn the line shaft counterclockwise ' 
through the required part of a turn deemed necessary to correct the error 

l0390 

and tighten the set screws. Repeat 'With more care if the pawls upon recheck
ing do not yet fall within the prescribed limits. 

(,~.) If the pawl on unit "B" drops first, note what part of ·a revolution 
the line~ sh~ft'must be turned through before the eorresponding pawl on unit 
".A" falls. ··continue to crank the line shaft· counterclockwise until the two 
set scr6ws en the collar below the cam drum on unit "A" are easily accessible. 
Aftor·looMning the set screws, rest the hand on the frame of unit "A" and, 
placing the thumb firmly on the cam drum, rotate the c~a drum slightly 
counterclockwise by tae amount judged necessary to correct the error, then 
tighten the set screws. Repeat wi. th more care if the pawls upon rechecking do 
not yet fall within the prescribed limits. 

(·g) Check t;: make sure that both set screws in the collar on uni t.,''A" 
cam drum shaft are tight. 

(6) ·rr it has been ,fliltind by means of the Synchronization Check ·that .. Auto
tune unit "D", "C" or "E" is not synchronized with unit "1~~, causing correspond
ing pawls on units "A", "D", "C" and "~" to drop mol._'e than one-quarter turn 
of the line shaft apart, it will be nec·essary ·to re-synchronize the unit .'or 
units with unit "A" which are not within the one-quarter turn tolerance by 
the sanie procedUre given for synchronizing unit ,.A" with -unit "B" as· out;Lined 
in Steps { 4) and ( 5). 
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~7) .It should be noted that 'When the Auto-tune System has. bee.n syru~hro:qized 
correctly, corresponding: pawls on units "A" -an4 "B'~ drop vi thin one-quarter turn 
of each .other -and the corresponding pawls on units .'~!:-", "D" and "E•• drqp wj. thin 
one-quarter turn of those on unit uA". 

S,..-" AUTOTUNE POSITIONING MECHANIS<· • 
. ., '! 

( 1) The· .Autotune p¢~sitioning control mechanism· ~onsists of the AutQtune 
seeking switch, 8-109;' wllich' is of the open segmant type .. ,. driven by an a:rm 
attached to thp shaft of the cam d.Tum on • th~ single tum· ·Auto tune unit "A", and 
the CHANnEL selector switch, 8-108. 

( 2) The) .seeking switch. dri~in~ ~ must be ~o · adju1,3te~ that when, for ifistance 
position~l;lumber· 5 is sel$cted·: by the CH.ANNtL. se:+ector ··switch S-108, the number 5 
pawl wiil drop on aU Jn.J.totun-e units and be in this posi.tion at the e.:nd of the 
Auto tune cyelt). In addition, the driving ann pin must engage the'' driven ann 
completely, but the pin must not touch the frame of the see:tcing switch, S..,.l09 ~ 
at any point of the 360 degree rotation. Finally, a ''back-up" distance of roughly 
from 5/64-'!. ±.1/64" mu~t be· maintaitWd {)etween the pin of the driving arm and its 
plaee of .contact on the <lriven l:il'lll after the cam drum, to which the driving arm 
is att~ched,. is rotated by hand clockwise as far. as it will go. 

{ 3) If there is reason to believe that the l?eeking f!Wi tch d~i ying arm . 
is out of adjustment, the following procedure should be followed to check it: 

I '>: 
(~) Turn the CHANNEL selector svitch, 5-108, to any posi~~on, 

{.)2) ;Turn the EMISSION se1ectqr switch; S..,.llO, to the VOICE ~osit!.ot1, 
If the Autotune motor starts running allow it to run ~til the Autotun~ 
cycle i~ ,aomple:te and the motor stops. 

NOTE 

J:f, the motor continues to run ltlore :than 30 seconds without coming, . 
to a, stop, observe ,whether, due to misalignment of the seeking switch 
driving arm, the seel\ing switch, S-109, is not being driven before 
turning· th~ EiV::ISSIQN seleetQr sWitch, S-110, to the OFF position. ·u·· 
tl;l.e ad3u~tment of the seeking switch driving ~rm appears to be correct, 
the trouble is probably misalignment ot: or foreign m:.tter in :t;he motor 
control,l::elay, :te•lOl, or limit switch, S-11:;1., and S-112. A short in 

. the seeking switch itself can cause this trouble as ean a short .in 
the wiring. · 

" t'.s) . Turn the &.iiS.SION se:J,ector switch , S-110, .to the OFF position. 

{g) Connect a continuity indicator from the number 1 contact of remote 
ce.ble jaok J-106 to the gnd connector on the tranf!llli tter. Operate the LOCAL-

"RENOTE .switch; S-107~· to the REMOTE position. • , , •· 
~~ h ... 

· (.~) Repeat Steps V-7b ( 2) to V-7b ( 4) inclusive. 

Ct:) Continue to rotate"the crank slowly until the last pawl corresponding 
to the contact selected has just dropped into its cam slot~ 

5-36 RESTRICTED 10391 



10392 

RESTRICTED Section V 
Paragraphs 7 

(g) Note the position of the crank arm by marking a line on the casting 
and then slowly turn the crank until the continuity is broken. 

·-~<> ,' 

{h) Observe the f+action o£ a revolution that the crank has turnea. It 
should be within the limits of one-eight to one full turn of the crank. 

(aJ lf the eontinui ty is not broken within the limits of one-eighth 
to one full turn of the crank, ··,the seeking swi-tch d~i vtng ·arm must be adjusted .• 

' 
(J.} •. Repeat Steps .(,t) ,.{g), and (h) for . .each ~ohtact o£ remote cable jack 

J-106 up to"'and including· number 11. 

( 4) If it is determined in checking by the procedure outlined in paragraph 
V-.7e (J) that the driving arm of the seeking switch, S-109, is out of adjust
ment~ i~ m~ be readjusted as follows: 

(.a,) If the switch shaft is not centered exactly with the cam drum shaft 
in front of it or if the mounting screws are loose, correct these conditions 
by re-centering the switch shaft and tightening th~ screws, 

(l~) Select a position by turning the lihe shalt crank counterclockwise 
that will pla.ce the set screvrs in tho hub of the seeking sw.i tch driving arm 
in an accessible ?Osition. 

(c) Loosen the set screws with a number 6 Bristo wr.ench. - . ' . 
(g) Turn the seeking switch driving arm clockwtse if the switch as 

checked in Step ( 3) ope'ned early, and counterclockwise if it opened late:. 
The amount to turn the arm must be deterniined by ·trial end error, but will 
be very slight unless it ha$ become loose enough to cause an entirely di:f
.ferent pawl number to drop on the Autotune units. 

(~) Tighten the set s~rews_, .taking care that th.e pin completely engages 
the driven arm but does not come so close to the frame of the seeking switch 
as to permit it to touch at any point of the 360 degree rotation. 

<i) Recheck as outlined in Steps ( 3), (f), (g), (h) and repeat procedure 
until the,Autotune seeking switch, S-109, is correctly adjusted. 

e. J,.UTQTUNE LIHIT SWITCH. 

(1) The limit switch is compvsod of a front section, s~112, and a rear 
section, S-111, and is located on the right side of the fviultiturn or "B" 
Autotune unit. 

( 2) The rear limit switch section,' S.:..111, should be adjusted so that it 
snaps between the limits of 3-1/4 to 9-l/4 turns of the line sha.t:t crank 
co.unting clockwise from the time the switch snaps until the collar pin on the 
switch operating ann is engaged by the reex lead screw collar. 

' ~ "':' ~ 

(3) Add or re~ove shims from the rear end of the front switch section, 
S-112, 1nsulator ste.ck u.YJ.ti1 the foregoing conditions Step 1J...;(e ( 2) can bs 
met. 
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NO'l'E 

Do not attempt to bend the arms of the rear switch sections as such a 
pr9cedvre may destroy the .snap .action ef·the switch•· 

(4) 'The front limit swit~h section should be adjusted so that it closes 
between .the limits of 3-1/4 to 9-1/4 turns of the: line shaft crank in a 
clockwise direction from the reference point. This reference point is 
arrived at by turning the line shaft crank c ounterclockw.ise, until the 
co+lar pin on the swi teh. operating .~I'JD. is engageq_ by;. t(le frorit lead ·sor~w 
collar. A continuity 1.ndicator connected acres'S thm switch .contacts will 
facil:ttate noting the exact moment the sw.i tch maJ{eS the contact. 

. . . 

. · (5) • The main arm. of the. fr.on:~ switch section should follow the short arm · 
for sllghtly less than 1/32 inch as the short ann is bent back· u."ltil contact 
is broken. This assures adequate contact pressure necessary for reliable 
operation of the switQh• 

( 6) Uslng an ord~n~ry telephone relay spring bender, 'bend the head of trm 
long switch cont~~.ct arm and the heel end of the short contact leaf until the 
foregoing condi tiorts Steps ( 4) and' ( 5) are met.·· 

( 7) l"lSke sure that tho leaves of th(; front and rear switch sections are 
in the clear and arc not in danger of shorting on any part of the m€chanism. 

8. REPLACEMENT OF "PARTS. 

The: following Autotune parts may be replaced, in: the field if adequate shop 
fac:i.litlcs art;J available, SincG the Autotune mechanism· is necessarily com-. 
plica~c;d; it is recommended that only skilled and cxporie>lced porsonnel be 
permitted to repair it. 

iiPLAQijABii AUTQTUNE PAR'Ip 

Item Qw:m. Part Description 

1 1 HUltiturn Autotuno Unit "B" 

Includes 1v:i.ck Lubricator 

2 ,. 1. > Singletl.,U'n. Auto tune Unit '!A". 
H ":f 

Includes i.J'ick Lubricator 

3 1 S:i.ngleturn Autotune: Uttit "C". 

Includes Wick Lubricator 

4 1 Single turn Autotune Unit "n'n 

Includes Wick Lubricator . 

5-38. RESTRICTED 
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~Jith Part Number 

520 0361 40 
or 96K-l 

500 4644 001 

571 0738 30 
or 96J~, 

500 4630 001 

5'12 0737 30 
or 96J-2 

500 4630 001 

571 0737 30 
or 96J-l 

. 500 46 30 001 
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LW1 

23 

24 

25 

26 

~. ,. 

1 

1 

l· 

1 
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Part Rescript~20 
,. 

Positioning Switch Drive Arm 

Chain Drive 

Includes Wick Lubricator 

Motor Sprocket 

Line Shaft Sprocket 

l?.• REMOVn,TG COMPONENT PARTS. 

.Jls!g 
liUh 

, 

2 

"1:~ 2r·: 
..~~. ... , ;,It· 

26 

24 

13,~5, 
26 

,J\.,.~ "''" ' ·,~!·""" 

P&rt NYIJlb~r 

571 0881 10 
· .ocr 881A 

507 5603 00. 
or NX-5603 

500 4635 001 
•. 
507 56.02 00 

or NX-5602 

507 5514 00 
or NX-5514 

( 1) COVER. - Remove 16 screws and lift off. (Cover must.,'b.e removed befor$ 
any other units or parts are removed.) 

( 2) HOTOR. - Remove 3 ll;I.O'I,Ulting screws and unsolde~ four wires :to motor. 
Pivot motor as .it is lifted out so as to free it from chain drive, 

( 3) AUTOTUNE ilN'IT "A". - Turn dial locking bar to un1ockied'po$ltion and 
loosen the two n~ben 10 Bristo set screws in the dial. Turn dial and lock
ing bar counterclockwise together until bar comes free. Remove both dial and 
locking bar. Rem.ove .the dial back plate, loosen the ·two long ~screws orr the . · 
top end of the 'Unit and the short screw on the bottom en<i of the unit. Lift 
the unit out. 

( 4) AUTOTUNE· .UTI'l'. "C't, "D .. , OR "E". - Remove 4 screws, one on each of 
Autotune units .,C" "D'• and ''En and one on the end of the jack strip Pull . ' ' . the strip out a.s f-ar as the wires will per:'d t, Turn locking scr.ew .. on Autotun.e 
unit ''C ", "D", or ''E" to unlocked position and loosen the two number 10 Bristo 
set screws in the dial.· Rerad,'Ve dial, remove dial bock~.pla~, loc~e.n the two 
long screws on the. top end of the unit and the short screw on the bottom of 
the rear plate. Lift the unit out, 

NOTE 

Autotune units "C" 1 ·''D'', and "E'' d±ffer only .in that the clutches are 
designed to exert a different torque on each of these units, Each 
unit is stamped at the bottom of the front plate with the control 
letter uc", ''D'• or ·~··. Cat"e must be .exercised not to. interchange 
these units, Note~that the control dials are not interchangeable 
because of the dial engraving, 

( 5) .AUTOTUNE tlNIT' ''B". - Remove the right end cover plate and 'the dial 
and back plate from Unit "A". Next remove the number 10 nut on the back end 
of the main tuning slug leadscrew which is attached to the:f!lultipl;ier slug 
coupling yoke, Then remove the two mounting screws along the upper edge of 
the backplate of the multiturn unit; also remove the single screw along the 
lower edge. Remove the· two screws which hold the limit sw:i tc~ .and earefully 
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pull the switch away from the a.ss~mbly. Pull the assembly out of the casting 
carefully so as not to damage the tuning slug on the lendscrew. 

NOTE 

If the lead screw is turned, even slightly the high frequency oscillator 
must be recaliorated. and reaiignsd. 

( 6) Lnm SllAFT. ·- Remove ~11 Auto tune single turn units and four scre1-rs 
of the thrust bearing on left. end of shafh Remove taper Grooy-p ins on 
worms for heads A, C, and D and· qn sprocket. Pull sha.f,'t assembly out of the 
left end of Autotune casting. · 

CAUTION 

Be very careful not to spring the line shaft ~en driving out the taper 
Groov-pins. Support the shaft adjacent to the gears when removing or 
replacing the taper Groov-pins. Keep the gears separcte and in order 
so each may be replaced in the same location from which it was removed. 

( 7) REPLP..CmG CONTROL DIALS . .t.A7 "B." tC", "D" PND ·"E". - Care ·m~st be 
exercised to replace the dials exactly as they were before disassembly. 
Each dial must clear the dial b~ck plate thrOllghout the range of the Autotune 
unit to wl:iich it is 'at~ached. · · 

(a) Dial ''l>u should ).ndicate range number 1 when the contact arm of. 
range switch s-102 is centered on contact .number. 1. The setting must be 
approached clockwise from the counterclockwise rotation limit. · 

( £} Dial "B" should indicat~ ''0" when the multi turn .urii t is at the 
counterclockwise home stop position when the reference marker is in a 
vertical position. 

(£) Dial ••c" shoUld read between 1 and 13 when the· unit is rotated 
against the count~rclockwise rotation limit. Rotating the dial to position 
number 1 ~~ould cause a tooth of the star cam to seat squarely on the.roller 
of Autotune interlock switch 3-ll3D during the interval that the contect arm 
of S-113C rests squarely on contact number 1. Contact number 1 is loea~d 
farthest from the transmitter front panel. 

(g) Dial "D" should indicate "0" when the crosswise half-tum in the 
rotQr wind;lng of variometer l-112 :i.s at .the top of .the unit and the windings 
of the unit are in e.lignment. This setting must be approached clockwise from 
the counterclockwise limit of rotation. · 

,· 

( r:.J Dial "E" should be adjusted so that switch S-113A is completely 
close9 ':~hen the dial reads 100 and completely open when the- dial .read~;J 200. 
The switch must operate in the blank space between the dial reading of 100 
and 200. 

l;a. SERVICING THE HATIJ LINE SHAFT ASSEhBLY • 

( 1) The following replaeeable parts are associated with the main line 
shaft assembly: • 
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, ~rj.R.llon 

Main Line Shaft 
Singleturn Worm { 4) 

~ 

13 
14 
18 
20 
24 
25 

l" 

Main Line Sh~ft Thrijst Bearing 
L~ne Shaft . Se'aring . ( 4) 
Ohain Drive· · · · · 
Line.Shaft Sprocket 

\ ' -~ .... ~ 

(2) Il1 order to replace these parts ~twill l;>e necessary to remove the 
entire line shaft assembly. Care ~ust be exercised tQ keep each gear in the 
proper order when disassembling the line shaft. None of the gears are inter-
changeable, · · 

(3) The f'o~lowing p;:ocedt:1re Js r,ec~endod. £:or, reiJ?,oving the line shaft 
assembly; ' · · 

CAUTION· 

When driving .out, the taper Gx:oo.v77p;tn.~ bq Yl/rY .qarefu+, not to spring 
the line shaft . 

. , ( n) Remove all' single turn Autotune heads ·(ifea.d's- A,' C; D and ~} • 

.(£) Rem~ve the taper Groov-pin from each of the worms al1d the spro9ket~ 
Before driving out a ta:)er Groov:...pin, be sul-e that the line,' shaft is we'll 
supported adjacent to. the taper' Groov-pin. .. 

( s_) Remove the four screws from the. 't;hrust bearing retain~r plate Qn 
the left end of thE:! ·cas~ing.· · ; · . · · 

{g.) Slowly work the shaft off the left end of the casting removing ·· 
each worm or the sprocket as it :r,1pars the end of the sha.ft •. B~ sure oacl;l 
gear. is properly identified so as to 'be replaced in 1 ts· original posi ti'6n. 
ThesB goa:rs are hot interchangEntblo· because er,ch gear is drilled while on the 
line sh~1t. · · · 

£. REPLACING 'A e;n:oLETtJRN v:ORM. ¥- The replacement stngleturn worm· is 
furnished undrilled. The following procedure fs.reeommended for replacing S. 
singleturn worm: 

{1) Center-punch· the sleeve of the wonn in the spot corresponding: to· t!ie 
center of the hole on tHe old wonn. .. ! .. 

( 2) Using a 1/16" drill, drill through one side of the worm .sleeve, 
; " ., 

( · 3) S~ide the worm on the shaft wi. th the sleeve end away from the thrust 
bearing F~.ssembly. 

(4) Drill through to the other side of the worm sleeve with the 1/16" drill. 

( 5) Proceed to reassemble the line shaft in the reverse order of the fore
going disassembling p!tocedure usi:n;g new 1/16•• x 3/8" tape,r Groov-pins on the 
wonns and a new 5/64" x 1/2" taper Groov-pin on the sprocket. 
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.§.. REPLACING A LINE SHAF·T ;sp;ROCKET. - P:'oLlJ:ow the same pr-ocedure: as. used 
for replacing the singleurn worm exce~t use a number 47 drill. 

e. REPLACING THE CHAll~ DRIVE. - As the line shaft is being pulled. \0\i't the . 
left end of the casting, slip off the old chain and sprocket. Put the new 
chain' on the sprocket and tJUSh the line srilil"'t 13ack· into plac€'·1 s!ippi'ng the 
shaft through the sprocket,. 'Slip the singieturn worm on the erra of. the shn:ft 
and then replace with new taper Groov-pins. 

· .. l 

f. REPLACING A LINE SHAFT BEARI~!G. - The oili te type line shaft bearings 
are held ·in plaee lily means of' a p!'ess'':fi t.' A tnffl. steel· sleeve fits over 
these· be~rin·g':s. :Af·ter r~mov-ing the' lihe shai't the d€fective bearing should 
be driven out gently by using a mallet and a rod or blunt end punch. The 
ne':', bea~ing should then be gently driven into place •. Be careful not to deform 
th l.. •• 0~.t··,.,· .. ,. ..... ~ ..... "f·· ··~ .. 

e eST.rng." ··· · · · ·· 
• 

g. REPLACING THE NAIN LINE SHAFT THRUST BEAHTIW. - In replacir.g this bear
ing' 1 t •Wiil not be· Tneeet:~fary•: to rem@)Ve the en t:ire line shaft assembly.. The 
following'·proced~e is;:fe~mmen&ledi': 

't. . : "! 

( 1) Reraove the four screws from the bearing retainer pl~.>te on the left end 
of the casting. • 1 ' '• ' • 

'( 2) :Remove.'the taper' Groov-pin f'i'om'''the lil\e Jshaft sprocket. 
'• 

(3) Work the shaft end bearing out about an inch or more from the end of 
the casting. ·• 

( 4) ··Care fully blocR up the outside bearing collar·· and drive· out the taper 
Groo.;_.ptiJ. · fvom the· inside bearing collar • 

OAUTIOH 
- ~"'? ' '' '' ·, ', • '~ ,. . .. \ . "' ' ' . ' . 
Be· c·areful not to spring the lfne shaft ·'when driving the taper Groov-
pin out. 

(5) Replace the inside collar on the shaft, slide the new bearing on the 
shaft and then slide the outside collar through the bearing into the inside 
collar. 

( 6) Ir.sert a taper Groov-pin and gently dX1ve it home. 

CAUTION 

Be sure the outside collar is blocked up properly so that the line 
shaft will not be sprm1g. 

( 7) Slide the shaft back to · its 'o'riginal position and replace the bearing 
plate. Use a new taper Groov...:pin in the line shaft sprocket. 

,h. ~REPtJ\CING THE lvf.An~ LINE SH:AFT. - The task o:f installing a new· line shaft 
is difficult and lengthy and should only be attempted by an experienced mechanic 
who has adequate tools available. The following procedure is recomruended for 
!'(•placing the ma:l.n line shaft: 
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( 1) .. Remove: the. line shaft as previously pres(;,-i,bed .. 

(2) Reassemble the gears on the shaft and drive the taper Groov-pins 
in lightly. 

( 3) Carefully· measure the distanee from the milled. end of the shaft to one 
end of each worm, the sproeket ~d the thru~t beari~g. 

{4) Completely disassemble the line shaft. 

( 5) Centerpunch each gear and th~ sprocket at a p~int wbioh ie ·at a 
right an·gle to the previously used. taper Groov-pin holf? -?nd the, Sellle dietrnoe 
from the end. 

(G) Drill each gear with a 1/16" drill and the sproeket With a_nuinber-47 
drill through on one side only. 

( 7 ) ~Put OI?.e of . the ~orms on thu shaft, in its . p~~deterzrd.neQ. position, ~ 
block the shaft well, and, using a l/16" d:rill, drill -through, the n"w hole 
in the gear into the line shaft through thQ other side ot the gear. 

( 8) Sm. tably mark the new hole on thE- s~eevo ot the get:r. 

(9) Repeat.Steps (7) and (8},for thev-remaining wonns and sprocket •. Use 
a number 47 drill for the sprocket. 

(10) Assemble tho bearing and slide it on the end of the shaft~ 

( ll) Clamp the be~~-ring, blook, the shaft and drill through tho two ;$leeves 
and tho shaft at a point at right angles to. tho Qld hole. Use ,a ~1/16 .. dr:tll.-:. 

(12) Suitably mark tho new hole on both sleeves. 

( 13) Using new te,por Groov-pins ( fiv:o 1/16" x -3/8" and one 5/64" x ,l/2") 
assemble the shaft in the casting as previously described. 

!TOTE 

Be sure to place the gears in their proper order on the shaft. 

j.. SERVICING THE Ht{LTITURN LINE SHAFT ASSEl'.BLY. 

( 1) The following reple.ceable parts are associated with the Hul ti turn 
line shaft assembly: 

5-44 

Item 

15 
16 
17 
19 
20 

Dess:riotiQn 

Small Nul tl turn Wonn 
Large Multi turn 1tlorm 
l>'lul tit·urn Line Shaft 
Multiturn.Linc Shaft Thrust Bearing 
Line 'shaft Bearing .. .· · · 
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( 2) This ,.sha1't assembly may be :se'r"Vi:ced . in the .. sam:e gene:z:al. 'Way .a.s the, 
main l.ine shaft. The multi turn head must be removed before any work may be 
done on the shaft. The large worm requires a 5/64'~ x 1/2" taper '0-roov....;pin 
and the sr~1all worm and thrust bearing require 1/16" x 3/8" taper Groov-pins .. 

9. PERFORh.ANCE STANDARDS. 

¢ 

Table 5-l POWER INPUT REQUIREMENTS 

Txpe of Em~ssi2n 

C'T,<l 
CW (Stand~by) 
lvrc·w-
Ecw ( Stand-by) 
VOICE (No M:odulation) 
VOICE (90f. Nodulation) 
VOICE (Stand-by) 

Power J:nput 

NOTE·· 

All of the above power input measurements were made ~th 115 volts 
input to the. power lli"li t and with. power amplH'iei·· loaded to rated PA 
PLATE meter reading. . . .. . .. 

Table 5-2 TYPICAL AUDJO-FREQUENCY DATA 
.. . ,. 

A· OVERALL A~IO-FREQUENCY RESPONSE. (EITHER CtRBON OR Dyt~.Al'iiC..,fNPUT) • 

f;reguer~ 20% l-1Qd. 90Z:>iQd. 

100 cps -7.6 db -7.0 db 
200 cps -3.4 db -2.8 db 
300 cps -2.2 .db '. ·-· -1.·7 db 

, 500,cps -0.7 db. -0 •. 4 db \':. 

1000 cp:;; o.o db o.o db 
2000 cps -0.2 db . -0.3 db 
3000 cps -0.7 db -0.9 db 
4000 cps -1.6 db -1.8 db 
5000 cps -2.7 db -3.2 db 

NOTE 

All of the above measurements made with input to microphone jack J-102. 

12 • .AUDIO IUPUT. -Input required for 90,: Hodulatlon at 1000 cps. 

CAB.BON Input - 1.5'2 v requ.i..re(i. 

DYNMHC Input - lb.O mv required. 

. 

¢ Inclusion o.f this s:l.gn indicates information not available for the Prelimin
ary Instruction Book. 'fhis information will be included in the Final Instruc
tion Book. 
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Q{ NOISE LEV:E:L. - Below 100% Mudulation with d.nput at 1000 cps. 

:CAI\BON; Input - '-44 db; 
.. ' 

DYNAt1IC Input - -45' db. 

g. AUDIO DISTORTION. - Distortion with 901o Nodulation at 1000 cps. 

CARBON Input - 4.5;;:. Distortion. 

DYNJ,M!C Inp~t· -· -4. 7~(-Distortion. 

~ 1" f ' t~ 

' 

~. SIDETONE DISTORTION • - Distortion measv,red on output of' SIDETONE at 
Position 5' with 90;1: Hodulation at 1000 cps. 

CARBON Input - -8.B;t Distortion. 

DYNAHIC Input - -8.9fo Distortion. 

[.. SIDETONE 0 UTPUT. 

Switch 
Position 

1 
2 

3 
.4 

5' 
6 

',t 

·cutout 
Qlt' 

o.6 volt 
1.3 volt 
2.5 volts 
:5.o:volts 
8 8 volts .. 

. .. lSt.S .. .volts 

hQW 

0.75 volt 
1.6 volt 
3.0 volts 

· 6.0 vb-lts 
10.,5 volts 
.23 .. 5 volts 

NOTE 

Do ad 
Imped:range 

125 ohm.s 
125 ~hms 
125 ohms 
125 ohins 
125' ohms 

2QOO ohm.~ .. 

All of the above ·au.d:i.o-frequency measUli'ements were made with 
Control "A" in Pqsition 2 at an RF 'output frequency of 3.0 me, 
with 115 v input_"ic the power unit·and with poHer amplifier 
loaded to rated PA PL.A'rE meter read:ing1 · 

' 

.. 

.'! 

' .. 
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Table 5-3 MC\.J-CFI U'tHT 0 UTPUT LEVEL 

DB at SIDETONE jack J-104 of -52286-A Transmitter with 1-'IC~l-CFI UNIT installed using 500 olim· 6 NW 

"Zero" Ref. Type Heter across 125 ohms. 

Sidetone OL~Pu7 Level switch on Position 5. 
Freq. Dial "G" db j r Freq, Dial "G' db Freq. Dial "G" db 

kc kc kc 
Band 1 Band 2 (Co ht.) Band 3 (C nt.) 

' 

200 393 +9.5 325 1557 +1 450 1732 +15 

936 I Usable 1690 Usable 4.66-2/3 1909 Usable 

225 11;5'9 
I 

Usable 350 I 1941 +16 Band 4 
-- ---·---

1363 Usable Band 3 450 00 +15 - -----
250 1729 +14 350 

I 160 +16 475 272.5 
.. 

1959 1 Usable 532. .. Rsa'Q:J_e 500 522 +16 
' 

. ' Band 2 375 688 +3 525 742 
·- ' ""· .. 

275 559 +0 8'32 · Usable 550 942 +13.5 

762 I Usable 400 
! 

1091 +15 575 1127 
I 

300 1114 +15 1322 Usable 600 1)05 +11 .. . . 

1418. Usable 433-1/3 1534 Usable 625 I 1479 
I 

I l I I 
- --~~-~---~--~-~---------·-------------- ------ ---

I - ----~--------------------" 

; 

, 

61 
(il 
1-3' 
~· 

i' 

'1:1 

~ 
P'l (f.l 
0':1~ 
t10 
Ill c:+ 
'0 ~· ::r-o 
Ol :::1 

...o<: 



Freq. Dial "G" db i 

i 
kc l 

Band 4 (Co. t.) ' 1 
I 

650 1656 1'11 I 

I ! n i l 675 18<W l I l ' ; 

Table 5-3 \Cont.) 

Freq. lDi.al "G" ub ! Dial ",.., " q db 

L: __ .. ,li-'I\_cm_,.d_5_·_( c_·o_n·+' ._) :·~- I; __ · _k_c_-i-1 B_a.,.....p: d_'_.6 -·-( c_o_n+._> ____ ....,.l 

~ ~~;. ::: +

4

•

5 

- r ~::: I ~:~: +S-112 

f 1bao 17\7 +7 1 ... ;L325 · 

1025 . ;1) 39 r 135-0 

1025, o</5 

,1050 222 
. ' ' .-..... 

1075 
\ 

340 

1100 450,_ 
l 

1125 555 

1150 : 6-)tlr. 

1175 745 

1200 
.. 

841 

929 

' 
< -~,. t. 

I 

.l 
' ., 
I 
I 
! 
l 
I 
I 
I 

I 
·I .. 
I 
l 

I 
I 

+10-1/2 
'j =~ 

·+9 

·I 
I 

I ~ 

!: 1375 
i 
! 

1400. 

T 
1450 

~' 

I: t500 
r 
I 
I 

ji 
jl 
I· 

1: 
I 

1 
I 

i 

l 

~3J7", 

~411;·· 

! . ' . -i 

1494. 

I l658 

1 1s~2 
.. j . 

I 
.... 1 

I 

l 
l 
I 

--.I 

l 

+6 

+6 

-!-.3-1/2 

' l I 



b 
~ 
0 
~ 

·FJ 
(1) 

-~ 
0 
t--3 
-~ 

\J1 
I 
.j::. 
....0 

I Freq. 
kc 

2000 

2023 

2050 

2066-2/3 

2100 

2133-1/3 

2150 

2166-2/3 

2200 

2233-1/3 

2250 

2267 

2300 

2333-1/3 

2350 

' Dial .. B" db 

~ 

100 +10 

223 Usable 

284 

346 Usable 

469 +10.5 

591 Usable 

655 Usable 

717 Usable! 

841 +9 

965 Usable 

1026 Usable 

1087 Usable 

1209 +8.5 

1332 Usable 

1393 Usable 

. 

Table 5-3 (Cont.) 

Freq. I Dial "B" I db 
kc 

2)66-2/3 1455 I Usable 

2400 1578 +9 

1704 Usable 

1767 I Usable 

1832 Usable 

2500 I 1967 +8 . t 
2400 t 60 

+10 1 
2433-1/3 162 I Usa'ble .

1 
2450 213 I Usa'Qle 

2466-2/3 263 ! U~able 

2500 I 365.5 +9~.5 

' 
2533-1/3 468 Usable 

2550 518 I U~able 
2566-2/3 570 I Usable 

2600 

I 673 I .+7.0 
l 

. 
Freq. Dial "B" 
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usmcm 

Table 5-4 

RESISTANCE f.'!EASUR.m·iENTS FROM VACUUN TUBE TEBHTI~ALS TO 
--._.~~-'·' .- ... ~-· . ~· . . "-~--- , .... ~ ··~' .. . 

GROUND AND 

TYPJ;.CAL OPERAT~G VOLTAp,ES AND CURRENTS· 

All voltage readings taken at full power level with a supply voltage 
of 11.$ volts. 

All voltage and resistance measured to ground. · · 

Voltage readings in Column A taken with a 1000 ohm per volt voltmeter·. 
Volta~e readings in Column B take~ with a ZO,OOO ohm per volt voltmeter. 

For voltage measurements, unless othe!"vise noted, transmitt~r is adjus"ted 
for VOICE operation in the range 6000 kc to 7200 ko, key closed, no modula-
tion. 

For resistance meesuremEmts, nllow one half hour to elapse with trans
mitter turned off. Keying relay, Audio, LFO, I,CW...CFI, Remote Control and 
Power Unit disconnected •. Tubes in plice. E}!ISSION selector switch is in 
the iViOH position, Control' "A" on Position 7 and power level switch on 
OPERf.TE, unless otherwise noted. Key closed. 
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PIN VOLTAGE MA RESISTANC~ 
A B 

V-101 837 
Filament I 12 12 5.5 
Filament 7 24 24 3 
Cathode 6 14 14 inf 
Grid I 4 6.5** 8** 22,000 
Grid 2 3 190 190 10 5000 
Grid 3 5 0 0 0 
Plate c 395 400 30 6750 
Shield 2 0 0 0 

V-102 1625 
Filament I 12 12 4.5 
Filament 7 24 24 3 
Cathode 6 42 43 1000 
Grid 1 4 -55** -65** 100,050 
Grid 2 3 300 320 6 26,750 
Plate c 395 400 35 6750 

2 0 0 inf 
5 -55** -65** 100,000 

V-103 1625 
Filament I 0 0 0 
Filament 7 12 12 4.5 
Cathode 6 63 65 1000 
Gr-.id I 4 -165** -175** I 00,. 050 
Grid 2 3 300 320 3.2 26,750 
Plate c 395 400 40 6750 

2 0 0 inf 
5 -165** -175** 100,000 

V-104 813 
Filament I 10 10 .5 
Filament 7 0 0 0 
Grid I 4 -ISO** -185** 20,300 
Grid 2 3 395 400 40 inf 
Grid 3 5 0 0 0 
Plate c 1285 1285 ~50 inf 

2 395 400 inf 
6 0 0 0 



PIN VOLTAGE MA RES I STANCE 
V-105 811 A B 

.-J+-.. F.:\ 
Filament I 10 10 . 5 
Filament 4 16 16 I 
Grid 3 to* to* inf 
Plate c 1285 1285 16.5 inf 

2 0 0 inf 
J ._"""' 

V-106 811 

Filament l 22 22 1.5 
Filament 4 16 ~6 I 
Grid 3 'i 6* 16* inf 
P~ate c 1285 1285 16.5 inf 

2 0 0 inf 

V-201 12SJ7 #: 
Fil-ament 2 0 0 0 
F I 4ament 7 12 t2 5 
Cathode 5 7 9 2200 
Grid I 4 o** o** 4000 
Grid 2 6 35 35 .2 inf 
Grid 3 3 0 0 0 
Plate 8 70 115 .6 inf 

I 0 0 0 

V-202 6V6GT 

- - Filament 2 18 18 5.5 
Filament 7 12 12 5 
Cathode 8 9.5 9.5 250 
Grid I 5 o** o** 500,000 
Grid 2 4 200 210 3 inf 
Plate 3 190 195 30 inf 

V-203 6V6GT 
";'\ (;'\ 

Filament 2 24 24 5.5 
Filament 7 H3 18 6 
Cathode 8 10 10.5 250 
Grid I F ::;) o** o** 100,000 
Grid 2 4 200 210 3.5 inf 
Plate 3 190 195 30 inf 



V-2201 12SL7GT Filament 7 0 0 0 
Filament 8 12 12 15 

CFI CRYSTAL OSCILLATOR SECTION 
Cathode 6 0 0 0 
Grid 4 -6** -6** 150,000 
Plate 5 90 115 2.5 inf 

CFI TRIPLER SECTION 
Cathode 3 0 0 0 
Grid I -IO** -17** 50,000 
Plate 2 80 90 I. 3 inf 

V-2202 12SA7 

Filament 2 ~2 12 15 
Filament 7 0 0 0 
Cathode 6 2 2 220 
Grid I 5 -2** -4** 50,000 
Grid 2 & 4 4 90 95 9 0 
Grid 3 8 -6** -IO** 50,000 
Grid 5 I 2 2 0 
Plate 3 90 90 2.5 0 

V-2203 12SL7GT Filament 7 12 ~2 15 
Filament 8 20 24 27 

CFI DETECTOR SECT I ON 
·Cathode 3 0 0 28 
Grid I -I. 5** -2** 500,000 
Plate 2 55 75 .25 inf 

AUDIO OSCILLATOR SECTION 
Cathode 6 . I** . I** 220 
Grid 4 -I** -1.5** 150,000 
Plate 5 65 75 .5 67,000 
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# Pb.ce power level switch in the CALIBRtTE position and microphone 
selecting switch in the Cl.RBON position. 

~~ Since modulntor Grid bias is obtained by utilizing the average voltagE) 
drop through the filaments of the modulator tubes, it is impractical to 
measure this ·value directly. Value shown is a.otue.lly a filament voltage 
measurement. The effective value may be considered to be half the filrunent 
vol kge r.cctually supplied the filctment of the tube. 

' . 

' ' !:!; VoJf.tage and current mea.surements made with ,transmitter adjusted for 1000 
kc with fine.l mnplifier at resonance under load. Resistance measurements 
made with Con trtol "A" an 13 ( LF) • 

u· 100 mh RF choke used to isolate meter, 

'. 

" 
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Table 5--5 'VOLTAGE AND RESISTANCE TO GROUND FR0l11 ~CONNECTOR TERhiN.ALS 

All voltage readings taken at full power level with a supply voltage of 115 
volts. · 

Voltage readings in Colmnn A taken with a 1000 ohm ,per volt voltmeter. 
Volt~'ge readings in Column B taken with a 20,000 ohm per volt vol~eter. 

' . 

For voltage measurements, unless otherwise noted, transmitter is adjusted 
for NCW operation, .LQCAL dontro:l, in the range. 6000 kc to 7200 kc, key closed. 

For resistance measurements, allow one half hour: to elapse' with transrrti t.t,c.,.r 
turned off. Keying relay, Audio, LFO, HCW-CFI, Remote Control and Power units 
disconnected. Tubes in plnce. EHISSION selector swi 'tch is in the HC\~ posi- · 
tion, Control "A" on Position 1, .Autotune positioned on CHANNEL 1, LOCAL
REl.viOTE switch on LOCAL position and power level switch on OPEHATE unless 
otherwise noted. Ivlicrophone circuit selecting s1vi tch S-20! in the CARBON 
posi M.on. Key Closed. 

Qmmector Term - VoltS!,ge Meter Spa~e Resistance 
A B 

HFO TERlvi STRIP 

1 190 190 250 5000 
2 24 24 50 3 
3 12 12 50 5.5 
4 14 14 50 inf 

Connector Term Voltage l-'!~ter Seal~ Resistance 
A B Local Remote iV 

J-106 
1 0 0 180 inf 
2 0 0 0 0 
3 0 0 0 0 
4 0 0 0 0 
5 0 0 0 0 
6 0 0 0 0 
7 0 0 0 0 
8 0 0 0 0 
9 0 0 0 0 

10 0 0 0 0 
11 0 0 0 0 
12 0 0 inf 180 
13 0 0 inf 0 
14 28 28 150 150 
15 0 0 inf inf 
16 120 120 
17 0 0 inf 150 
18 0 0 0 0 
19 0 0 0 0 
20 23.5 23.5 inf inf 
21 0 0 0 inf 
22 0 0 inf 0 

5-58 RESTRICTED 10407 





Section V 
Paragraphs. 9 

QonnectRf .... " ... v •••• ~.~ A v ~~~~·V·"~·· 

J-114 

J-115 

J-116 

P-101 

5 ... 6o 

·1 0 0 
2 . 12 12 
3 395 400 
4 . 190 190 
5 19 19 
6 0 ' 

-~ ~~.+- .. ';:(~~, .... ~..- ~ . 

1 300 
2 395 
3 0 
4 28 
5 0 
6 14 
7 0 
8 14 
9 24 

10 0 
11 395 
12 300 

320 
400 

0 
28 
0 

14 
0 

14 
24 

0 
400 
320 

1 
2 
3 
4 

0 0 

~ 
7 
8 
9 

10 
11 
12 
13 
14 
15 

28 28 
0 0 
0 (}, 

395 400· 
10~.51!# 

0 .0 
J/.}1 . 

10.5rr.t 
0 0 
0 0 
0 0 
0 0 

395 400 
0 0 

28 28 

1 300 
2 395 
3 0 
4 28 
5 0 
6 14 
7 0 
8 14 
9 24 

320 
400 

0 
28 
0 

14 
0 

14 
24 

0 10 0 
.. 11 395 
12 300 

400 
320 

EESTfUCTED 

Ma;t.ex; §p&le 
_.., ... ,_~;,,"";;....,..,.,.,. 

~~' '' .. .-,...,..,.",,~. 

RESTRECTED 

Resistauge 

0 
5.5 

6750 
5000 
inf 
inf 

26,750 
6750 

--
3 

inf 
inf 
125 
inf 

3 ---
6750 

26,750 

inf 
153 

0 
0 

inf 
inf 
inf 
inf 
inf 
inf 
inf 
inf 

6750 
0 
3 

inf 
inf 

inf 
inf 
inf 
inf 
inf 
inf 

inf 
inf 
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Co:nnec.tor . .w;m Voltsa.g~ Net6r Scale Resistance 
A B 

P-102 
'1 0 0 inf 

2. 28 28 inf 
3 0 0 inf 
4 0 (J inf. 
5 395 400 inf 
6 10.5## inf 
7 0 0 inf 
8 io.51.~~( inf 
9 0 0 inf 

10 0 0 
11 0 0 inf 
12 0 0 inf 
13 395 400 inf 
14 0 0 inf 
15 28 28 inf 

P-2.01 
1 10 10 50 inf 
2 10 10 50 inf 
3 16 16 50 inf ,, 16 16 50 inf ~·~-

5 10.5#!1 2 to 16 
6 190 195 250 inf 
7 24 24 24 
8 0 0 0 
9 0 0 0 

10 .23.5 23,5 325 
11 0 0 0 
12 0 0 6.5 

P-401 
1 0 0 0 .. 
2 12 12 28 
3 395 400 inf 
4 190 190 inf 
5 19 19 inf 
6 0 0 inf 

# LOCAL-REHOTE switch on RE};OTE position fer these readings. 

~~~ Use 1, 000 ohm per . volt AC voltmeter side tone switch on //5 (output of' audio 
sidetone). · 

If receiver disablinf; circuit is ue;ed terminals 26 and 27 are equal. 

* Turn power level switch to·TmJE position for these readings. 

** Turn power level switch to CPLIBRPTE position for these readings. 
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'l'i:lble···5'-6 R.Ef&IS~P#Gl!J. MEPStJREND~TS ON· .ROTllTING-M:ACHllJES 

.All resistance readings were made will all brushes removed from the machines. 

a. AUTOTUNE hOTOR. - Fractional Type NY-8U3c-C direct current shunt wound 
motor 3.1 amps, ~8 volts, 1/20 hp, 3900 rpm. Part No. 508 0818 33. 

Resistance between commutator segments diametr;ically opposed = .83 omns. 

Resistance between adjacent commutator segments = .16 ohms { 24 commutator 
segments). 

Field resistance, Jtl to F2 = 27.0 ohm (:Fl grounded to rr1otor frame)., 

Q. LO\IJ VOLTAGE DYNJiviOTOR PART NO. 231 0028 00 

( 1) Resistance from any of the commutators to the dynamotiJr frnme = infinite 
olmls. 

¢( 2) Average r.esi~.,tarwe between adjacent segments on the 115 v comrrmtator·:: 

¢( 3) Average resistance bet¥reen adjacent segments on the 28 v co:mrmtator = 
¢( 4) Average resistrmce between adjacent segments on the 14 v corr.r,mtutor = 
¢( 5) Field ¥Tinding resistance = 

£., HIGH VOLTAGE DYLAEOTOR PAF.T NO. 231 0029 00 

( 1) Resistance from any of the commutators to th~ dynamotor frame = 
ohms. 

infinite 

¢( 2) Average resistance between adjacent segments on the 115 v commutator -

¢( 3) Average resistance between adjacent segments on the 400 v commutator = 

¢( 4) Average resistance bet,.;reen adjr;cent segments on the 750 v commutator = 
¢(5) Resistance 9r the field winding= 

}TOTE 

A short or low resistance to ground from dther terminal Al or A2, with 
brushes removed and externnl wires disconnected, indicates a defective 
capacitor or brush holder. 

A variation j_n resistance between adjacent commutator segments, w-1 th 
brushes ~er:wved indicetes a defective armature. 

~ ~ . 

¢Inclusion of this sign indicatof? infol:'l:J+stion.not available for the Prelim
inary Book. This infornmtion will be included in the Final Instruction 
Book. 
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A low resistance or· short to ground ;from:. :the ··eommutato:r::, indicates ;fi 
defective armature. • 

A large discrepancy in field resistand:e oP a short from' F2 to ground· 
indicates a defective field.'WfRding. 

A low resistance or short to ground from the input or output wires, 
with'- brushes removed, indica.t.es a defective capaei tor or brush ' ' 
holder. 

A ve.riatien in ·resistance. betweerl:·,~djacent' segrnJmts on' any commu-"· 
tator, wl th brushes remoVed, 'indicates a defective armature. 

A low resistance or short to ground from any commutator, with 
brushes rerno".ed, indicates a defective armature. 

A large dis-erepancy in shunt: £ield resistance indicates a defective 
or shorted field winding. 

10. TUBE COHPk~ENT. 
"''"·"'' ..,._.,_- ... /.~:.::;.;;, .. /, 

Table 5-7 TUBE COMPLEMENT 

Iube Type ~ . Fwction: 

HF Oscillator 

.. 

837 
1625 
1625 
813 

1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1' 

1st. Frequency Multiplier 
2nd Frequli'lncy Hult1pll~:t' 
Power Amplifier 
Nodula tops , 
Audio Amplifier 

· :. Auilio Driver 

811 
12SJ7 
6V6GT 
6V6GT 
12SL7GT 
12SA7 
12SL'1GT 

# 

S:i.detone Amplifier 
Crystal.Oscillator~Tripler 
!vlixer 
Detector-Audio. osc. 

NOT.E. 

Tube pin connections and typical operating voltages and currents may 
be found in Table 5-4. " ' 

WARHmG 

In order to obtain satisfactory tl.lbe J.;ife the follo'Wing. precautions 'lll'liu~t ·:· 
be taken: 

Ope·rate a:ll tube· f'ilaments within '!:5% of rated. vol te.ge. 

Do not exceed rated plate current in any of the tubes during normal 
.operation ·:of the equipm·ent. ' · 

When tuning, do not exceed rated plate current except for periods of 
short duration. 
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Failure to observe the above. precautions may result in the destruction 
of the tubes. 

ALL TUBES SUPPLIED WITH T!iE EQUIPMENT Of\ AS SPARES ON THE EQUIPMEN!l' 
CONTRACT SHALL BE USED IN THE EQUIP~iENT" .PRIOR TO EhPWYMFlJT OF TUBES 
FROh GENERAL STOCK. 

11. THE ADJUST1'~1ENT .AND THE R.EPLACJ!l1El~T OF· PliRTS OF C0~1frJIERCIAL ASS1!l1EUES. 

The following drawings and parts lists cover standard commercial assem
blies for. which replacement pa:r:-ts are ol:)tai~able. Ordering information is 
given such as to permit identification of any par.t which is subject to 
failure as a result of normal wear in service. 

Because of special design the manufacturers of relays. other than those 
listed below, consider it impractical to replace parts of these assemblies. 
If any of these.l.ttlits fail, a comple:te·; assembly should be :ord-ere~. 

Adjustment data. on the following items is included: 

Pa.rjt Nwnber ( S;ngbol D~sii· ) 

405 0009 00 
(Alternate) 

410 0008 00 
410 1700 0(} 
410 1600:. 00 
410.0010 00 

(K-101) 
405. 220:).. 10 

{ K-102) 
(K-103) 
(K-104) 
{K-1G5} 

Fupcticm 

Autotune Motor Control Relay 
' ~--·---··"""·"'. ·~--·' .. .,..: 

Keying RElluy 
Ciif Emission Control .Relay 
Voice Emission Conttol Relay 
Output Circuit Selecting Relay 

a. GniERI.L aE;QUIREl'IniTS FOR Sl;TISJ!'J.CTORY OPERJ:TIOH. 

( 1) Lll sc-rews a.'l'ld nuts should be tight. 

t 2) l>-11 relay assemblies should be securely mounted, 

(3) ~fuen replacing parts such as coils or contacts, the ~ires should have 
a little slack, but not enough to in terfGre with moving parts. Lll un
necessary solder should be removed and be.r.e wire should be bent in such a 
manner that it will not touch adjacent metal parts. 

{ 4). When replacing armat11res or contacts, the bu~hings and springs should 
be carefully aligned and checked for free opercltion. 

(5) When adjusting contact S!Jrings, the bends in the springs should be 
gradual rather than · sharp ,be·nds or kinks:. · 

(6) Contacts should be carefully aligned and under no condition should 
the cop.tacts be morE~. than one-fourth of .'the diameter O'f the c.ontacts out of 
alignment with respect to each other as gauged by eye. 

( 7) The coils should measur0 within :!:.5); of the specified DC resistance. 
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AI 

Cl33 

A2 

Fl 

F2 

Figure 5-13 NY-818C-C Autotune Motor Schematic 

~o o)l Q1 l(ooo 

NOTE: 
ALTERNATE CONTACT ARRANGEMENT 

NORMALLY CLOSED STATIONARY CONTACT 4 MAY BE 
FOUND LOCATED IN POSITION @ IN WHICH CASE 
IT WILL BE CONNECTED TO P102 TERMINAL NO.5. 

Figure 5-14 Keying Relay (K-102) Contact Arrangement 
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Section V 
Paragraph 11 

The resistance v~lues of the. windings arc based upon a normal tempera
ture of +20°C (+68oF). If the resistance is measured at a temperature 
other than this, corre.ctions should be made for the difference in 
ter .. pera tur.e. 

(8) It is irnportan't that the relay contacts be kept free from corrosion 
and pits. The relays should be inspected regularly and if the contacts 
have become corroded a burnishing tool should be used to re::1ove the corro
sion • 

. ( 5) The armatUre should not make contact 1-."i th the core. 

b Ofi'j ·I y P"'JU ... ''r>l .• 'ti"i·'T ._e . ..n.t!l.u .\. .£ . ..U .,:)JJ. . .:..~o.J&: •. • 

( 1) 405 2201 00 (/~lterna.te) ( K-101) 

The con tact should be adjusted so that when the relay is in the 
unoperated position the spacing botween the movable contact and the stationary 
contact is between .040 inch and .• 050 inch. The armature should be adjusted 
so th&.t the spacing between the arr'lature and the top e(\ige of the field pole 
is .040 inch. 'l'he tension' of the armature spring should, be adjusted so 
that the armature back tension is 7 ounces. This relay should operate with 
a.mininum of 18 volts DC and a maximum·of 32 volts DC. Thtl DC resistance 
of :tho coil, measured at +20°C ( +68°F), should be 150 ohms • 
. . 

(2) 410 0008 00 (K-102) 

This r0lay has been provided with three adjusting sarews. The two 
adjusting screws located on tho side of the relay opposite the mul ti-te:rm.inal 
connector plugs, Item 20, figure 5-15 control the position and tension d"tl:e,:r:ela.y 
armature when the relay is unoporated. The lower adjusting screw determines 
the position" of tho armature and the 'upper screw determines the tension of' 
tho armature return spring. The tension of the a.rt'lature, ~return spring, as 
measured at the top of ths bakelite strip should be between 23 ounces and 24 
ounces. 

To sot the armature position, leave the relay in the unoperated con
dition and rotatG the low6r adjusting screw in a' clockwise direction until 
the rr:ovable contacts ju::;t begin to lift frorn the fixed contacts. Then rotate 
the adjusting screw approxircately one-half revolution in a coUnterclockwise 
direction. T:1e. r1ovable contacts should rest firmly age.inst the fixed contacts. 
The posi tlon of each fixed contact is adjuste.ble and may be set by loosening 
'the locking nut and rotating the cont::-.ct. Contacts .are numbered according to 
~~o terminal number of the plug to which they axe connected. See figure 5-14. 
The contacts opr::rat(J in the follow:in,~; sequence when the coil is 9nergizOO.: 2 
and 12 07en, 5 and 4 (or 3 and 5 ) open, vacuum con tact S-116 open, Vacuum con
tact S-116 close, 4 and 7 close, 6 and 8 close, 3 and 9 close, and 5 and 13 
close, The contacts operate in a reverse order when the coil is deenergized. 
Che.ck the adjustment of the rer,;aining fixed contacts by applying bet'treen 22 
volts DC and 28 volts DC to the relay coil (terminals 14 and 15 on the rr:ul ti
tel1!1inal connector plug, Item 20, figure .5-15) and observing the position of' 
the movable contacts. The novable contacts should rest finnly agr.inst the 
correspondJ.;~1g fixed contact. 
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The contacts of the relay should be adjusted so that the gap between 
the movable contacts and the fixed contacts, when the relay is unoperated, is 
• 035 inch. The· relay will operate with a minimU:rn df 18 volts DC applied to 
the coil but Will only follo'W keying of e{ght impU;lOOS per second· With this 
voltage. vJith 24 volts DC 'applied to the relay coil the armature will follow 
keying at 16 impulses per second. With 28 volts DC applied to the relay coil, 
the armature will follow keying of' 35 words per minute. The maximUlll voltage 
that should be app1ied to the relay coil is 28 volts DC. ' · 

(3) 260 6010 00 (S-116) 

This vacuum contact is mounted on relay 410 0008 00. The vacuum con
tact must be adjusted to operate properly when the relay 410 0008 00 is ad
justed as described in the preceding parr.graphs. A single adjusting screw 
near the multi-termine.l connector plug permits the adjustment of the ·mounting 
yoke so that the movable conk ct operating arm will operate the an1 to close 
the contact but· 1-rill not apply enough pressure to dammage the vacuum tube. To 
adjust the l)'lounting yoke, loosen the studs, Item 17, figure 5-15, and with 
relay unoperated, rotate the adjusting scre1-r, Item 16, in a direction that 
allows the movable contact within the vacuum tube to rest firmly against the· 
fiRed contact that is ordinarily connected to the RECEIVER tenninal of the 
transmitter, that is, Item 10 on the relay drawing. When this adjustment has 
been completed, tighten the studs, Item 17, and apply voltage to· the relay 
coil (Terminals 14 and 15 on the multi-terminal connector plug, Item 20) arid, 
with the relay operated;- check the position of the rr:.ovable contact within the 
vacuum tube. The movable contact arm should rest firmly against the fixed 
contact that is ordinarily connected to the COND. terminal on the transmitter. 
The contact should be firm but the movable arm should not apply enough'pressure 
to the fixed ann to en~anger the vacuum seal, The contact pressure must hot 
exceed 665 grruns ( 23.4 oz.)' measured at a point 3/4" from the diaphram, If 
the movable contact is applyin~ too much pressure to the fixed eo:htaot when the 
·relay is operated, readjust the lowe~ adjusting screw on the side of relay 
410 0008 00, opposite .the coimector plug, to reduce the pressure, 

( 4) 410 1700 OO(K -103) 

The contacts of this relay should be adjusted so that wl1en the •relay 
is Moperated the gc.p between the fixed contact and the movable contact, 1 tem 
17, figure 5-17 1 is between .• 045 inch and .050 inch~ The gap between the arm
ature and the front edge of the field piece should be 3/32 inch. The armatUre 
return spring, Item D, sho~d be adjusted so that the pressuxe against the tdp 
contacts when the relay is unoperated is beteer. 75 and .80 grams. 'fhe pressure 
between the m.ovable conta.cts and the flxed contacts when the relay is operated 
should be between 50 and 55 grams. The DC resistance of the coil is 125 ohms. 
The minimum voltage required for sat±sfactory operation is 18 volts DC. The 
vol'tage applied td the coil should never exceed 32 volts DC. 

(5) 410 1600 00 (K-104) 

The contacts should be adjusted so that tho air gap between the · 
novable contacts, Item 3, figure 5-16, and tho fixed contacts, I tern· 9, is .030 
inch. The armature return spring, Item 6, should be adjusted so that the 
pressure between the movable contacts and the upper fixed contacts is 50·granis. 
When the relay is operatE-d the pressure bGtwoen tho movable contacts 
and tho lower fixe1.l contacts should be 70 grams. The air gap between the 
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field piece arid the armature·, as measured at the front edge of the field 
piece, should be .035 inch. The DC resi;3tance of tho coil measured at 68 
degroes F. is 150 ohms. The relay should operate with a minimum of 18 volts 
DC and the volt:ge applied to tho coil should never exceed 32 volts DC. 

( 6) 410 0010 ( l\-105) 

Tho air gap between the arme.tliro contacts and thd fixed contacts 
should be tdjusted to .110 inc~. The DC resistance of the coil is 60 
ohms. The minimum voltage necessary for·satisfactory operation is 22 volts 
DC. Tho maxi;t,ura voltege that should be applied to tho relay coil is 30 volts 
DC conttnuous 'oporatj_on. 
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Item OtY. 

1 1 
2 1 
3 1 
4 2 
5 2 
6 1 
7 2 
8 1 
9 1 

10 1 
11 1 
12 1 
13 1 
14 1 
15 1 
16 1 
17 2 
18 2 
19 1 
20 1 
21 1 
22 6 
23 6 
24 1 
25 1 
26 1 
27 1 
28 1 
29 1 
30 1 
31 1 
32 2 
33 1 
34 6 
35 6 
36 2 
37 1 

5 .... 68 
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PARTS LIST FOR 410 0008 00 KEYTI1G ~y (K-102) 

(Guardian Type G-36427) 

Guardian 
Pgrt No, 

BR-599-A 
2522-4 
SW-57-A 

BU"';"llO 
Bh.-161 
BU-102 
CS-142 
CV-81 
CV-94 
N-19 
ST-157 
S\{-54 
SH-56 
S\.J ... 60 
X-380 
X-382 
X-399 

CV/1-20 
CVL-21 
X-386 
X-381 
BRA-97 
BRJ~-98 
FIL-85 

Dgscrj..ption 

.Contact No:unting Bracket 
So].der Lug 
Adj •. Contact ·s~rew 
#4 Split Lock Washers . 
4-40 x 3/8 Binder Head Mch. Screw 
4-48 x 3/16 Hex. Nuts 
4-40 x 3j16 Hex. Huts 
Vacuum Tube Terminal 
Noun ting Plato 
Vacuum Tube Terminal 
Adjusting Bracket Spring 
Tube End Cover 
Cover (Top) 
Hex. Cap l:ut 
Lever Roaring Stud 
Tube Adjusting Scr;;:;w 
Adjustment Screw 
Insert Screw 
Hubber Cushion 
Contact Plug 
Vacuum Switch 
4-40 x 3/8 Flat Head Mach. Screw 
4-48 x 1/16 Bristol Head 
l/f3 External Shakeproof Hasher 
Side Cover Assembly 
Side Cover Assembly 
Terminal Block J.ssembly 
Collar & J;.rm J,_ssembly 
Stop Bracket J,ssembly 
Tube Ldjusting Bracket Lssembly 
Coil & Armature /sser:;bly 
6-32 x l/4" Binder Head Iviach. Screw 
8-32 x 5/8" Binder Head Mach. Screw 
4-40 x 5/16" Binder.Head Hach. Screw 
4-40 x 3/16" Binder Head Hach. Screw 
4-40 x 3/16" Flat Head Jvlach. Screw 
2-56 x 3/2." Round Head Hach. Screw 
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GUARDIAN ELECTRIC MFG. CO. 
CHICAGO ILLINOIS 

GUARDIAN ELEC.CO. G- 32877 
PART NUMBER: 

10 0 0 

COLLINS RADIO COMPANY 
CEDAR RAP I OS IOWA 

COLLINS 410N 19A PART NO: 

Figure 5-15 Keying Relay (K-102) Assembly 
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GUARDIAN ELECTRIC COMPANY COLLINS 
CHICAGO, ILLINOIS CEDAR 

GUARDIAN ELECT. G-32734 COLLINS 
NUMBER: PART NO: 

mi<O x -o 
-----.-- - a: 

I() Q. 
C\1 a. 
<0 <( 

_____( ,...,co 

RADIO COMPANY 
RAPIDS, IOWA 

410NI6 
------ -------------------

Figure 5-16 Voice Relay (K-104) Assembly 
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P/"RTS LIST .FOR 410 ],600 00 YOICE ~ISSION CONTROL RELAY ( K-104) 

11m 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

CJty. 

1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
2 

(Guardian Type G-32734) 

Guardian 
Pi£t N~_. 

BR.-611-B 
FI-48 
LRJ~-:--319 
1•241 
BR-487 
CS-120 
US-128....C 
BBJ.-74 
BB/.-61 
BB.:.l41 
FP-23 
SP--220-t~ 

Dell Cl':\P ;ti 9D., 

Relay Mounting Bracket 
Field Piece·· 
L.rma ture Assembly 
Counterweight 
Armature Retai~er Bracket 
Lrmature Spring 
Lrmature Stop Bracket 
Contact Block & Spring Assem 
Contact Bracket & Block tssem 
Spacer Block 
Coil :Insulator 
Coil J.ssemb1y 

RESTRICTED 

8-32 x 3/8 Binder Head Screw 
8-32 x 3/16 Binder Head Screw 
6-32 x'3/8 Binder Head Screw 
6-32 x 7/16 Binder Head Screw 
2-56 x 3/16· ·Round Head Screw 
2-56 x 5/8 Round Head Screw 
2-56 x 3/16 Hex Nuts 

$-69 
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Item 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

~ ···'"' \ ~ 
' 5~70 

"' • ' ': • < : ''""- ' ! • . ~ ' ' ' ' ' ' 

PLRts trsr· FclR· 4io i7oo do CitJ EMISsioN coNtocn;~ REUY ('K:...1dj)' 

( Guardi~ Type G-32B11) · 

~ 
Guardian 
Part"'n Q ~:N ·· 

,' 

1 BR.l:.-101 
1 .. FI-64 
1 ·.·· BR-4'8711 

-~· ... SP~~ 
1 .. CXA-829 .. 
1 ;J· ''") ' 'B-179'. ' 
1 , '·" .· X-389 ' ~ j. . ' ' '" 

1.:. 'I C$-122 
1 BBA""~'~6 
1 FW-16 
1 Nli-.47-D 
2 FW-90 .. 

,. ' 4 ,' '' E:.r"""'9], 
1 ., C,So-18-J' 

"i •I CS-2l· 
. 1' . . .ARA-424: 

2 . . . . . ,dX-350· .. 
1 BRA-99~A 
1 SP-222-W 
1 
1 
2 
2 
2 
2 
2 
2 
6 
4 
2 
2 

DescJ'iptr~rn·" .... ,. 

"' ' , 

Nolll1ting Brack~;t Lssembly 
Field Piece: ·. · 
Lrrnature Retainer Bracket 
Spacers .. ·· 
A-2 Con tact Af:l§~mbly 
Contact Sp:r:ing.Hou.."'lting Bar 
Colll1terweigh( 
Armature Spr;ng 
Contact Bracket & Block Assem 
Bakelite Uashe~· 
Plain Bras.s W as.her 
Cushion \lashers 
Cushion ~vashers 
Separator Plate 
Lug Adapter 
Armature Assembly 
Contact Spring Assembly 
Armature Bracket Assembly 
Coil Assembly 
8-32 x 1/2 Binder Head Screw 
8-32 x 3/16 Binder Head Screw 
·f/8 Shakeproof 
5-40 x 5/8 Fillister Head Screw 
#5 Split Lock Washers 
2-56 x 'l /8 Rolll1d Head Screw 
2-56 x 3/8 Round Head Screw 
2-56 x 7/16 Rolll1d Head Screw 
:/12 Split Lock '\-lashers 
2-56 x 3/16 Hex. Nuts 
2-56 x 1/4 Special r-'ia.ch. Screw 
2-56 x 1/4 Rolll1d Head Scre1-1 
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GUARDIAN ELECTRIC COMPANY COLLINS RADIO COMPANY 
CHICAGO, I LLI NO IS CEDAR RAPIDS, IOWA 

GUARDIAN ELECT. 
G-32811 

COLLINS 
410 1700 00 NUMBER: PART NO: 

Figure 5-17 CW Relay (K-103) Assembly 
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FRACTIONAL MOTORS COMPANY COLLINS RADIO COMPANY 
CHICAGO, ILLINOIS CEDAR RAPIDS, IOWA 

FRACTIONAL F-800 COLLINS NY-818C-C NU MBtR: PART NO. 

Figure 5-18 Autotune Motor Assembly 
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1 
2 

3 
4 
5 
6 
7 
8 
0 
/ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
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PARTS LIST FOR 508 0818 33 AUTOTUNE MOTOR ( E-101) 

(Fractional Type NY-818C-C) 

Fractional 
~~an_titY Part_N'Umber D~scri.P.:tion 

1 F-860 .Armature J.ssembly (without bea.ring) 
1 F-875 Field Coil 
1 F-801 Brush Holder End Bracket 
1 F-803 Motor Yoke 
1 F-802 End Bracket 
2 N.D.77037 Ball Bearing 
1 S-102 Bearing Load Spring 
2 F-840 Capacitor 
2 F-812 Capacitor Bracket 
2 F-t115 :t.'.lotor Stud 
2 F-811 Brush Assembly 
2 F-830 Brush Holder 
2 F-825 Brush Holder Cap 
2 SCR-209 Brush Holder Screw 
4 SCR-206 Pole Screw 
2 SCR-210 Terminal Screws 
2 F-805 Pole Key 
2 F-870 Pole Piece Assembly 
2 SCR-208 Capacitor Bracket Screw 
1 F-821 Te:rrnincl. Base 
4 F-820 Terminals 

RESTRICTED 5-71 
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SECTION VI 
. r . . 

PARTS AND SPARE PARTS LIS'I;S 

1. INTRODUCTION. 

Section.VI 
Paragraph 1 

Component parts of the equipment are identified by means of sjmbol desig
nations. Wherever it is required to reference a component, .the same symbol 
designation is used. Thus, a part appearing on a simplified schematic, a 
complete circuit diagram, a w:iring diagram, photograph or layout drawing, 
will always be identified by means of the same s~nbol designation. In addi
tion, each component part is stamped with its corr~sponding symbol designation. 
These symbol designations ide!ltify the various component parts which appear 
in the following parts lists. 

Only one Symbol Designation is assigned to cover componentpa.rts with 
multitple electrical or mechanical characteristics. However, since at times 
it is desira.ble to identify certain electrical or mechanical sectiGns of these 
component parts, suffix letters <.'re added when necessary. Thus, C-12l.A, 
C-121B ,and c..J.21C identify each section of triple capacitor C-121 .. j 

The alphabetical portion of symbol designations have been selected from 
the following list in accordance with the classification of the component 
parts concerned. 

(A) Structural parts, panels, frames, castings, etc. 

(B) Notors,and other prime movers, self-synchronous motor.s, etc .. 

(C) Capacitors of all types• 

( CR) Dry disc rectifiers. 

(D) Dynamotors .. · 

(E) Niscellaneous eleetr:ic~l parts: Insulato}:'s, knobs, brushes; etc. 

(F) Fuses. 

(G) Generators, exgiters, etc. 

(H) Hardware, screws, bolts, studs, pins, snapslides, etc. 

{I) Indj_cating devices {except meters and thermometers), pilot lamps, 
etc. 

{J} Jacks and recept2cles (stationary). 

( K) Contactors, relays, circuit brae.kers, etc. 

( L) Inductors, RF, and AF. 

RESTRICTED 



, Section VI 
Pal"agraph 1 

RESTRICTED 

(M) Heters of all types, gauges, thennometers, etc. 

(N) Nameplates, dials, charts, etc. 

(0) Mechanical parts, bearings, shafts, couplings, gears, ferrules, 
flexible shafts, ·housings, etc, 

(P) Plugs. 

(Q) Diaphragms, (microphone, telephone, projector, etc.). 

(R) Resistors, fixed and variable, potentiometers, etc. 

( S) Switches, interloclcs, thermostats. 

(T) Transformers, RF, nad AF, and power. 

(U) Hydraulic parts. 

(V} Vacuum and gaseous discharge tubes. 

( W) \<Tires, interconnecting cables, without plugs. 
' 

(X) Sockets. 

CY) Nechanical oscillators, cyrstals, m.agnetestriction. tubes, etc. 

(Z) Filters, IF transformers, compound tuned circuit assemblies, ·etc., in a 
common container. 

The numerical portion of the symbol designation has been assigned to identify 
the~component part with a particular major unit assembly. The numerical portion 
of symbol designations begin with 101 for the first component part in each class 
(i.e., component part in each alphabetical class as described above) and run 
consecutively for the remaining component parts in a particule.r class. A different 
munerical series of numbers is used for each major unit of the equipment. 
The series 101 to 199 is reserved for the first major unit. The series 201 to 
299 is reserved for the second major u.."'li t. The series· 301 to :399 its reserved 
for the third major unit. In this manner, each major unit of the entire equip-

• rrient is identified with a series of ·nuraetals to be used for the designation of 
component parts. 

The List of Major Units, Table 6-1, gives a complete list of symbol designa-
tion numbers in correlation wlth the major units. · 
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Table 6-1 LIST OF iM!.JOR UNITS 

Navy Type Collins Name of Assembly 
Q;gan. Sxmbol Grop~ D~siination Tyoe Number Hajor Un:i.t Dwg. No. 

1 101-199 -52286-.A 17H-2 Radio Transmit- K351E 
201-299 ter 
401-499 
2201-2299 

1 901-999 COL-23410 314N-2 Remote Control Kll04C 
Unit 

1 Y-2201 CR-2-B/U ------ 200 KC Quartz -----
( 200 KC) Crystal 

1 3001-3099 COL-47505 l80H-4 Antenna Load 
Coil 

l 1101-1199 COL-401628 195D-l Antenna Shunt 1370B 
Capacitor 

1 1501-1599 ------- 65X-7 Control Cable 500 1496 OOD 
( Power Unit to 
Tra..'1srd tter) 

1 1601-1699 
___ ....,._ 

65X-8 Power Cable 500 1497 OOD 
(Power Unit 
Transmitter) 

1 1701-1799 .........---- 65X-9 Power Cable 500 1498 ooc 
(Transmitter to 
Load Coil) 

1 1901-1999 COL-211624 413D-4 Dynamotor Asse•n- 502 3869 005 
bly Power Unit 

1 2301-2399 ------- 65X-10 Control Cable 500 4474 OOD 
( Power Unit to 
Control Box) 
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Symbol 
D~sig-

.uation Funtion -
01-199 
01-299 

l 
2 
4 
2 
01·-499 ·. 
201-
2299 

B-101 

B-101 

B-101 

B-101 

B-101 

rAtitoturie Motor 

·I Brush for Auto tune 
motor B..o.lOl 

Brush holder for Auto
tune motor B-101 

Brush holder cap for 
Autotunemotor B-101 

Bearing· for Autotune 

TABLE 6-2 
PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY !-lODEL TCZ-2 TFJ\I~Sf.iiTTTI~G EQUIPhENT 

fuiDIO TRAHSf.'iiTTER ASS:ENBLY 

Descril2,tion 

I NAVY'.l'lODEL -52286-A RADIO TRANs-
MITTER, ,Includes one complete 

i set of tubes; Low Frequency 
1. Oscillator, A'l.ldig Unit and HCW-
1 CFI Unit. · 

Navy or 
JAN Type 
Number 

I 
I 

. ' NOTORS 

--~ t10TOR~ 1/20-~p-2-8 .~~~D-.C ~Nominal T~--~---.~-[ 
I 2o v Nin 32 v Iv!ax · I 
l BRUSH, + & - Notor Brush I 

·I I HOLDER, brush .. ·.·~ I ·~ 1 

.I CAP, brush polder f I 
BEARING 

Navy 
Drawing 
or Spec 

I motor B-101 ------'-------· 

C-101 

C-102) 
C...~el03) 
C--ft_04} 

IFO Grid Padding 

[Temperature 
Compensating· 

10424 l 

CAPJ:.CIT.QAS 
T I CAPACI~R, !'0001,85 ~· ±.lf. .· 
I. 1000 TV _ . 
. CAPACITOR, Set or·tnree· matcped 

ceramic capacitors pccckaged as 
·-a -set. :-To be connected in the 
equipment in accordance with 
the circuit at the left to 
provide 413 mmf tl% 1000 TV, 
Temperature Coefficient minus 
48 Parts per Million per OC ±>% 

T 

1-481677-1 

L~81678-~ 

-

Page 1 of 45 Pages 

Mrr" s 
lvJ.fr. Desig
Code nation -

1830 .17H~2 

I 

~ 17 401 NY-818C-C 
I 
ll740IF-811 

1740 

1740F-.&G5 

3330 77037 

l700 
I 
1700 Type 841 

• 
~. 
E-4 • 

't:1 
r-i .. C. Cont~actor' s 
g, ~ Drawing and 
(f) o Part Nu11b~r -

1500 9366 oc 

_L 
E 

508 0818 33 

234 1302 00 

234 0066 00 

234 0060 00 

309 1220 00 

) 
) 
)571 1433 30 
) 
) 
) 
) 
) 
) 
) 



···-~----------------------------

Symbol 
Desig-
nati?n Function 

G-105 I HFO Cathode Bypass 

*G-106 I~ Filament Bypass 

*G-107 

C-108 
C-109 

C-110 

C-111 

C-112 
C-113 
C-114 
C-115 

C-116 

l *C-117 

C-118 

PJO Screen Bypass 

1st 'Mul t Grid 
1st ~'1ult-'Gathode 

Bypass " 
1st· l1ul t Screen Supply 
Pilter ·· ·· 

1st Miilt·~Pl· Tunir1g 

2nd Mult Grid Coupling 
2nd Mul:t Gathode Bypass 
2nd Nult Scr,.Supply Filt 
2nd Mu1t :Pl Tuning 

Power Amplr Grid 
Coupling 

Power Amp1r Filament 
Bypass 

Power Amplr Pl Blocking 

*C-119 Power Amplr Screen 
Supply F:~l ter 

C-120! Power AmpJLr Pl Supply 
Filter 

C-120B Power Amplr Pl Supply 
Filter 

TABLE 6-2 
· fJ.RT£ LI$T. BY Sl11SOL. l)ESIGNJ!TION (Cont.) 

Description 

Navy or 
JAN Type · 
Nwnber 

Navy 
Drawing 
or Sp§iic. 

Page 2 of 45 Pages 

}1fr' s 
Hfr. Desig
Code nation 

. 
rl 
0 

12--t • 

• 'g Contractor's 
'6 :~ , Drawing and 
~ Part Number 

-------------·--·--
:C4PACITORS ~( Coht,) 

I CAPACITOR, ,005 mf ±.50'<> 2500 TV -482938-B5 
1 ·. · r· 
f CAPACITOR,' .oo6 mf t20$ lQQ(LTJ.t I -46410 ... B20 

I CAPACITOR, .002 mf ±.20/~ 1000 TV 1-48789-B20 

CAPACITOR, • 0005 mf ±10% 1500 TV -481409-BlO 
C~J>ftCI'rQR.~ ,002 mf ±.20% -4-82111-B20 

~~~~~r~b;;,.002 mf ±.20% l-482111-B201 
1500 TV· · 1 

CLPf,GI~OR, 6 Section Variable 1-481679 I 
Ceram:1c I 

CJJ>tCITOR, .00025 mf +101c 1500 TV -482947-10 
CAPACITOR', .ooi mf" t:2o% 1500 TV~ '!-482111-B20 
CAPACITOR, .002 mf t20io J$00 .TV , -482111-B20 
CAPACITOR, 6 Section Variable I -431679 , 

Cerarn:i.c 1· · · I 
CAPACITOR, .0005 mf ±10fc 

1
. -481409-BlO! 

1500· TV . l 
CAPACJTO~,. ~006 mf ±.20% 1000 TV j -48410-B20 

CAPACITOR, )502 mf.t20% 
~t·-~-

CAPAGITOR, .002 mf ±.20% 
2500 TV 

CAPACITOR, .002 mf t2o% 
5000 TV 

I··~~~ ~ .. 
~-48789-B20 

CAPACITOR,.002 mf ±20fo I 5000 TV 

I -48789-B20 

-48789-B20 

I 

~11 
4030 
911 
4030 
911 

j4030 
I 4030 

4030 

4L~T 
HLST 
4LS 
HLS-10 
4LS 
HLS-.10 
BE-15 
:Q;E~5 

4030 BE-15 

f 

700 

4030 
4030 
4030 
700 

4030 

828-003 

BE;.:-~5 .. 
BE-15 
BE-15 · 
828-003 

BE-15 

911 4LS 
403\)1 HL~10 
91.:L. 
4030 
911 
4030 
911 
4030 

1

911 
4030 

I 

A2LS 
4LS 
HLS-25 
4LS 
HLS-50 
4LS 
HLS-50 

l 

925 2502 10 

910 '2603 40 

910 2203 40 

915 3505 20 
915 2205 40 

915 2205 40 

·9l7 6130 00 
0 

915 3255 20 
915 2205 40 
915 2205 40 
917 6130 00 

915 3505 20 

910 2603 40 

9.72 .... 2Z0l.AO 

. 925 2203 40 

950 2203 40 

950 2203 40 



TABLE 6-2 Page 3 of 45 Pages 
PLRTS LIST BY SYl,;BOL DESIGNJ.TION (Cont.) .. 

r-1 
0 

E-1 • 

Syinbol Navy or Navy Ivifr' s "0 • o Contractor's 
r-1~ 

Desig- Jf;N Type Drawing Mfr. Desig- & ,.. Drawing and 
n~tion , Function Description NUI!lber or Soec. ~nation .~ Part Nwnber 

Cl~AC!TQRS ~Contal 

C-121 I C121A, C121B, Cl21C I CLPLCI';rOR, 3-0.1 mf ±.20jo 600 1:JV -48713-B20 l 911 DYRT-6111 1 ·95 0001 00 
421 3XDRT1rl6-.1 I I C-121A Transient Suppressing CAPACITOR, Section of C-121 I I I . I I 

C-121B Transient Suppressing CAPACITOR, Section of C-121 
C-121C Transient Suppressing CAPACITOR, Section of C-121 
C-122 C-122A, C-122B 
C-122A Power Amp1r P1 Tank I CAPACITOR~ .00005 mf ±.10% l-481690-10 I l 700 1850-002 I 1913 4503 20 

Padding Ceramic 
C-l22B I Power Amplr Pl Tank CAPACITOR, .00095 mf ±.10% l-481690-10 I I 100 1aso-eo2 I 1913 4503 20 

Padding Ceramic 
C..-124 I C-124A, C-l24B, C-124C I CAPACITOR, .•. Q00067 mf ±.5% 1913 4673 10 C-124A PA P1 Tank Padding -4:8~691-.5 700 8.50-003 

Ceramic 
C-124B I PA Pl Tank Padding I CAPACITOR, .000067 mf ±5% -481691-.5 700 850-003 1913 4673 10 

Ceramic 
1913 467 3 10 C-l24C I PA Pl Tank Padding I CAP.l\.CITOR, • 000067 mf ±5;; -481691-5 700 850-003 

Ceramic 
C-12.5 I P 1~ P1 Tuning I CLPJ\CITOR~ Rotor !.ssemb1y I 830 GA-1342B . 571 1342 20 

I Low Voltage Supply 
Stator .Assembly 830 G.t.-1308!. .571 1308 10 

C-126 I CLPJ.CITOR1 2.0 mf ±20% 6oo vN -4·8777-20 9ll KG-3020 930 7824 00 
Filter 1640 L.7649 

1881 67X2 
C-127 I 2nd Mul t Pl Supply CLPtCI'IOR, .oo6 mf ±.20% 1500 TV (-4Bl4ll-B20 I J 403o BE-1.5 'I 191.5 2605 40 

Filter 
C-128 I Pl Filter CLPICITOR, .002 mf .f:20% 7.500 TV . 911 f 1975 2201 40 
C-129 ?L Pl Tank Padding CAPACITOR, ,.00005 mf ±.10% ··· · -481690-10 700 8.50-002 1913 4503 20 

Ceramic 
c.:..130 h5A :-'1 Tank Padding f CAPACIT01t, • 00002.5 mf ±.lOfo . '-481689-10 ·700 850-001 ·9-*3 42§3 20 

Ceramic 
I . 

i 
C-131 list Hult P1 Supply CAPACITOR, .0008 mf ±.5fc 1000 TV -482948-5 4030 BE-10 i910 3805 10 

Filter 
C-~2 
10 26 

IHotor B-101 Spark Suppr CA?ACITOR, .004 mf ±.20~ 1200 TV j-482939-B20 I 1911 I3WS I 1909 2406 40 



Symbol 
Desig-
n~tion Functiol! 

-
:..:133 " v 

c ·-134 
c -J.35 
c -J,.J6 

c -137 

c ..:138 

E-102 

E--l03A 

E-l03f;. 
E-103B 

E-104 
E-105 
E-106L 

E-106B 

~1.07'' 
E-105 
E-109B 

10427 

' 

r·fotor B·~lOl Spark 
S·\.lpp!' 

H£\) Grid Trimming 
HFO . Gr:j,d Trimming 

'PA Griq Trimmil?g 

HF NoisE; Filter 

I· Low Voltaee Filter 

-

for I-101 

, Insulating Feedthru 
Receptacle 

·Alternate 
Insulat:Lo:g Feedthru 
Plug 

. Insula t:lng Standoff 
Insulating Standoff 
LOLD COIL Terminal 
Feedthru 

LOLD COIL Tenninal 
Feedthru 

Insulat:Lng Feedthru 
:.ntenna Feedthru 
Insulating Feedthru 

BBLE 6-2 
PARTS LIST BY SYEBOL DESIGNATION (Cont.) 

. I!~ seriation· 

I ~ 

Navy or 
J'AN Type 
Number 

.JI•' 
! .. : I' CAPACITOR, :oo4 mft20ic 1200 rv -48 29 39-B20 

' 

CAPACITOR, ~lidget Variable ...4'83869 
CAPACITOR, Eidget Variable ..483869 
r.pp' f"TJTl/"\1) _; .. .r_v.:... .:..v J.~~ 13 m.'ITlf Variable -481681 

Ceramic 
CAPACITOR, 

. . rfi 
• 0015 mf ±101~ 900 TV .;..482940-BlO 

CAPACITOR, 0,1 mf ±10;! 600 VJV ,-482937-20 

" 
:;;__ _ ___L_ ___ .....-., __ 

NISGELLJillEO TJS ELECTF.ICAL P l~RTS 

RECEI'TACLE, f·1t.g Pracket for 
Bayonet Base Lamp, Type 20 

R.EJGEPTP.CLE, 3/8" x 5/8" Cer~mic :-61511 
Bushir).g · 

PLUG. ~ /8" x S' /8" Cer"'Tfiic ~ ...;f .... ( Ci).'J 

Bushing 
. STJJmOFF, 3/4" Conical 

S'JiUfDOFF' ·1/2" X 1" Cy1 
RECE:l)T!.CLE, 1/2" x 7/8" 
CerrJIIic Bushing 

PLUG, 1/2" x 7/8tt .. Cer~i~. 
Bushing 

INSEltl\ 3/16" x 5/8" Bushing 
BOWL, 2-1/2" x 3-1/8'~ 
PLUG, 3/8" x 5/8" Ceramic 
Bushing 

-61503 
-61170 
--61512 

-6*51·3·~· 

NS3~J4102 

Navy 
Drai-i"ing 
or Spec • 

I, 

Page 4 of 45 Pages 

lvifr~ s 
:tvrfr. · Des:ig
Code nation 

1 911 
I 

3~JS 

3410. 
3410 
700: 822-009 

i 
1830 

1W30 
911 I 

1640 I 
3030 . 

i 1200 t 80 

12410 9791: 

2410 

2410 GS-10 
2410 39'/-Ll 
2410 

2410 

24J.O-
2410. GJ .. -1741B 
2410 

r-1 
·0 • 
~~Contractor's • 0 
~~..:::Drawing and 
~ 5!~rt Nurn.ber 

909 2406 40 

922 5100 00 
922 5100 00 
917 1010 00 

909 2156 20 

! 

930 0006 00 

262 !270 00 

190 2919 0" Lt 

190 0006 00 
190 2925 00 

190 2570 00 
190 2327 00 
190 2921 00 

190 2926 00 

190_ 29.3.~~ QO 
. 571 1741' 20 

19'0 2920 00 

I . 



TLBLE 6-2 
?LRTS LIST BY SYMBoL DESIGNfTION (Cont.) 

Syrr~bol 

Desig-
nation Function pescr:i;I?tion. 

Navy or 
: JLN Type 
Nmbe:r 

i'ILOT LJJv[t>S 

i-10·1· 'I. Transmitter Power Pilot I n.!DICLTb.R, 28 v Cl~ar Bulb 'l' 
Lamp . 1 Miniature Bayonet Base . 

. . .. ___ ···-·--- ------- ----~-------- ___ L~- ~---------~-------~~---------------1 

JLCKS __ ll~&;!-RECEfiACLES 

J-101 I THROTTLE S'riiTCH Cord RECEPTACLE, 1 Circuit Jack for -49025A. 
Plug Receptacle plugs with 1/4" Barrel 

J-102 I NIC:ROPHONE Cord Plug RECEP~ACLE, 3 Circuit Jack -.49039 
Receptacle 

J-103 ., KEY Cord Plug Receptacle RECEPTACLE, Same as J-101 -49025A 
J-104 Sidetone #1 Receiver F.ECEPTACLE, 1 Circuit Jack for -49025A 

Cord Plug Receptacle plugs with 1/4" Barrel 
J-105 I Side tone #2 Receiver RECEPTLCLE, 1 Circuit Jack for ~49025A 

Cord Plug Receptacle plugs witl:l. 1/4" Barrel 
J-106 I Contr.ol Box Cable Con- _RECEPTICLE, 27 Term Wall Ivitg -::49932 

nectar Plug Receptacle Receptacle Female Connector 
J-107 I Relay Supply Connector RECEPTICLE, 3 Term \·lall Mtg .. -49933 

Plug Recep.tac1e .Receptacle.Female.Connectcr 
J-108 1 D~~amotor Conn Plug RECEPTLCLE, 10 Term ~Jall Ntg -49934 

Receptacle · Receptacle' Eale Connector 
J-109 :lii'ITENNJ, .Connector RECEPTLCLE,' 5/8". Push T;y-pe l 

· Binding. Post · 
J-110 I RECEIVER Connector l RECEPTWLE, 5/8" Push Type t 

Binding Post 
(-49566 J-111 .ICFI Unit Connector RECEPTJ1.CLE, 8 Terminal Conn 

Plug Receptacle Socket· .... '_ .... 
J-112 I Audio Unit Connector RECEPTLCLE, ld Terminal Socket ~~~%~3 Plug. ·Receptacle Chasai&··M-tg · · 
J-113 I GIDUND Connector RECEPTACLE, 5/8" Push Type 
J-114 ILFO Connector Plug RECEPTfCLE, 6 Tenninal Socket I 
10428 

Receptacle Chassis Htg 

1 
A 

i 

I 
I 

I 

I 

I 

Navy 
Drawing 
or Spec. 

Page 5 of 45 Pages 

M:Lr'' s 
Mfr. Desig
qQ.de , nation 

.-! 
0 • 
E-<·o • oContractor' s 
'ci z Drawing and 
g.~ Part Nurqbfir 

1

1881! 'r3-1/4 . . I 

1
262 3270 oo 

. 3030[ SCl.A I 1358 1040 00 
3240 
3030( SCA2S I 1358 1050 00 
3240 
3030 - SCll I p58 1o4o oo 
3030 SClA J,5'8 1040 00 
3240: 
3030 SCll:. I 1358 1040 00 
3240. 
630 R.NK-27- I 1371 4039 00 

31SL 
630 R~.JK-C3- I 1371 1059 00 

31SL 
630 FK-10-325 I !371 5130 00 

(1320 j I 1372 2210 00 

113201 I l372 2410 00 

l258o I 300 I 1366 2080 00 

12580 l 300 I h66 2120 00 

1
1320 I . 
2580 300' t 

R12 1410 oo 
66 2060 00 



TABLE 6-2 
PLR:'S LIST BY SYMBOL DESIGNLTIOK (Cont.) 

Page 6 of 45 Pages 

.. 
r-1' 
0' • 

. ) - .<> I f-t :'tj 
SymbS>l r N av.r or : J-~ aVY ·. ,' •:llJ.r s r-t~ Con tractor' s 
Desig- JJ,N Type ; Dra~ing i ,fifr. Desig- o · Drawing and 

::ation . F\m;gt1Qh _ __:__:.._:.~---r--·!:n::e:::;§::cr::~:::P~.\::i:!?::D. ____ '_'·' _____ .=u~ur="l::b::er::::__:__::o.::'~"::S::o::e::c:.:· __ ~'_:C::o::d::eL. ::n::a::t1::· o=n~. ---=~::::t..:P::a::r:t::t::h:::!filb::e::·r~ 

J -115 

J -116 

-ll7 J 
J -118 

K-101 

K-102 

I\-103 

K-104 

K-1Q4 
K-105 

_, 

.·· 
1; M\l~tiplret .Ut:lit Conn 
li ,_Plug ~e;~eptacle 
1~ ii"::';j:02 (t ,,:;~-116 Con-
: nector Strip 
· LO!lt COIJ~. ·Connector 
· iJiT :CJ;.E:tJHTOR Connector 

" ... •. 
' •. 

• Rei~, ;~tt:totilpe gotor 
Cpfitro.l . · 

.A:lteJils.ts: ... · i 

·Relay, )\~)ying · 
.J.,l:terna'te: · 
:Re.lay, C~r Enlission 

Relaj~ VOlQE .. em:i,.ss:j.pn 

1 ... 1 t:ernate . 
·Relay, eu.tput Circurt 

Selecting 

1-101 ! HFO Tuning Ind 
..... 

. . 
L-i02~-~ P.t'Cf'Catfi'ode RF Choke 

L403 .. HFO Screen RF Choke 

L-104 HFO Pl Feed Choke 
10429 

' 
. ~ ·~JACKS · .l'J'JD RECEPTACLES '',{c·ont ) 

I 

! 
i .REC:&.PTLCLE, 12· Terminal 0ctc.l ·49ct35 

·style Cable Plug Connector 
· RECEPTLCLE }$ Terminal ' . .. . . . .. ' it Chassis -49936 
, Htg Connector 
I :BXCEPTACLE, l/2," Push Type 

I1EGEPT,"GLE, 5/8"·Push Type 
; ... B ·nd:ir,g Po.st .. ,. 
l .. ,l. . ' -•.• 

·HELLYS 

I .RELP.Y, .3 ·P.ol6 Double T'c.row. 
· ·Circuit. Control Rela7 

; 'itEuY, m i:1u1 ti:...c.cmt.s.ct 

t RELAY, 2PDT 1 PST Circuit 
e·ontroi Relay . 

: UELAY1 ... 2 PDT .Circuit Control 
: Relay · · 

RELAY 1· PDT 1 · PNO & 1 PNC .. . ' .. . . ' . . . . ...... . 

with hycalex lnsulat!of'J.""""ltt'..:.JZ"" 
v DC 

-29513 

-29604 
:..29605 
-29606 
~29~07 

::-29609 

-29f?lO 
.-~9519 

INDUCTORS !liD RELCTORS 
. ,· ... . .. .. ·. ... · .. ~ . .. ... . .. ... . .. ... .. ... . . . 
INDUCTOR, Speclal preca:s:tm:r· '~ -~ ,. 
. wotmd· Ind. 

cHoteE:-11ul'ti-section 2.5 uh :,47903. 
0.125 amp 50 ohm 

CHOKE, N:ulti-section 2.5 uh -47•903 
0.125 amp 50 ohm 

CHOKE, 2 Section 208 mh i 1% 2 -47904 
o~~ duo-lateral w0Und 

l 

: 

. 
; 
; 

200: 70.-'12 

12580 300 

132q 

J32q . 

.2050. G-3317.1. 
\ 

?:t .· 10:20; 
2o~o: 
4310i ..... 
2050: Q-32811 

?050,G-3:2734 

284 R-22-B 
20.50. (k. 36427. 

!. 
·• 

.. 8 30. GA-67 lD 

322o Rfoo:tr 

l 

70 ' . 
3220 Rl00-U 
70 
4335 

' . 

; 

I 
! 

I 
. ; 

I 
! 
T 

36~. 1700.00 

366 :2150 00 

''J72 2110 00 

1312 _ 2-210 00 

2201 10 

405.0009 00 
4:10' 0008 00 
A-10 OOll 00 
ino r7oo oo 

00 

410 OOl":l 00 
~···· ,.) 

. 410 .. 0010 .00 

571 0671 4o 
1,.. .., .... ·~"" -······ 

'240 5300 00 

240 5300 00 

240 6000 00 



TABLE 6-2 
P.f.RTS LIST BY SYNBoL DESIGNATION (Cont.) 

Symbol 
· besig-
na ti9n funetiop · ' · DescriptiQ\} 

Navy'or 
JAN Type 
Number 
. 

Ii{DUC.TO:RS AND REACTORS {Cont .. ) 

L-

L-

L 

L 

L-

L-

L
L-; 

L 

L-

L-

L-

105 

106 

107 

108 

l09 

llO 

ll2 
Ll3 

.14 

.15 

.16 

.17 

lstMult Pl Tuning Ind 

2nd Mul t Pl Tuning Ind 

PA Grid Feed Choke 

PA PlFeed Choke 

PA ~1 Feed Choke 

Output Network Static 
Drain Choke 

PA Pl Tank lnd 
Antenna Loading Ind . 

PA Pl Tank Padding Ind 

1st Mul t Pl Feed Choke 

HF Noise Filter Choke 

Mult Filter Choke 

INDUCTOR, Special precision 
wound Ind 

INDUCTOR, Spacial precision 
wound Ind .. •' 

CHOKE, Hult.i-section duo...:latera1 
wound 2.5 mh 0.125 amp 35 to 
50 ohm .. 

CHOKE, 175 turns, cl?se wound, 
single layer 

CHOKE, Nulti-section 6 mh 21 
ohm 

CHOKE, Close Wound, Single 
Layer TYPe 

HIDUCTOR, Variometer 
INDUCTOR, 4 3 turns, space wound, 

1/14 tinned 
INDUCTOR, 16 turns, space wound, 

i/1.6 tinned 
CHOKE, multi-section··2.5 uh 

. 0.125 amp 50 ohm 
CHOKE, Multi-section duo-lateral 

wound 1. 0 mh, 0. 3 amp 10 ohm 
CHOKE, Same as L-116 

~.ETERS 

~f-101 IAnten!la Current /umneter · ~~R1 9-0.25 amp RF Meter 

M-102 Volta~e-Current Indicat:_ IviETER, 0-1 ma DC Heter 2'fo 
ing Meter Accuracy 

10430 

~479,05 

: .... 47906 

-47907 

-47909 

-47903 

-47895 

-47895 

...;.22499• 
-225ob 
-22501 
-22502 

Navy 
Drawing 
or Spec. 

I 

Page 7 of45 Pages 

· Hfr• s 
Mfr. Desig
~ nati9n 

830 GA-1687B 

830 GA-1686B 

3220 RlOO . 
8)0 GA-1404C 

950 
3090 
830 GA-1395C 

830 GA-479D 
830 GA-1258C 

830 GA-11141~ 

3220 RlOO-U 

3220 R300U 
3090 
3220 R-300U 

1881 Dw44 
4900 Nt:..33 
1881 Dw41 
4900 NX-33 

• 
...-1 
0 .• 

~~Contractor's 
...-i:z!-8. f.! Drawing and 
:2...,2 Part Numbs;r 

571 1687 20 

571 1686 20 

240 2100 00 

571 1404 30 

240 5900 00 

571 1395 30 

571 0479 40 
571 1258 30 

571 lll4 10 

240 5300 00 

240 5800 00 

240 5800 00 
I 

451 0001 00 

I 
450 4125 00 



S_ymbol 
Desig-
nat:1.on Funtion 

P-101· hul-tipli€·r Unit Coo-· 
nector Plug Mtg,. 

P-102 K-102 & S-116 Connector 
Plug 

R-101 HFO Grid 
R~102 1st .. Mul t Grid 

*R-103 1st Hul t Grid Parasitic 
:Suppressor 

*R-104 1st }fu,lt Screen 
Pars'fstic ·.Suppressor 

R~l05 1st Mul t Screen 
*R-106 2nd.Nult Grid 

Par~sitic Suppressor 
R-107 4nd Nul t (}riel 

*R-108 2nd ¥rul t Screen 
Parasitic Suppressor 

R-.109 ~nd t:1_ult Screen 
R...:110: PL Grlti 
R-111 PA (}rid Metering 
*R~ll2 PA Screen Parasitic 

R-i13 
Suppressor 

Transient Suppressor 
R-114 Transient Supp~essor 
R-115 Motor To~~ue Retainer 

re:ats:tOl' 
R-116 Filament ·voltage 

Dropping 
R-117 jtv Supply Bleeder 
10431 l 

TJ.,BLE 6-2 
PLRTS LIST BY SYNBOL DESIGNATION ( ContJ 

Description 

~ 

:PLUG,--12-·Term O~tal Style 
.Eemale Connector-~hassis 
tLUG, Part of~X-102 

RE§ISTOR3 

RESISTOR, ,22,000 ohm ±10% 1 w 
RES!.STOR, 100,000 ohm ilO% 1 w 
RESISTOI:\, 47. o:tu-n., ~2o1c .1 w 

. 

~~IS TOR, 47 ohm t2b;r 1 w 

RESISTOR, 20,000 ohm ±.l01o 25 w 
RESISTOR, 47 ohm ±.20fc 1 w 

.{lESISTO,R, 100 ,·ooo ,ohm ±.lOt' 1 w .. 
RESISTOR, 47 ohm ±.20% 1 w 

P..ES):S'tO,R, ,,20,000 ,ohm ±10,% 25 w 
RESISTOR, 2(),000 ohm ±.10% 25 vl 

RESXSTOE,, .23.5 o~ ±2% 1 w . 
RE~ISTOR, 47 ohrr; ±20"/c' 1 w 

.. 
.l50 ohm ±20fo 10 W RESISTOR, 

RESISTOR, 150 ohm t.2o%· lfr·'V· ~ 
RESISTOR, 100 ohm ±.lOfo 25 w 

,, 

RESISTOR, 1 ohm ±.10% 10 w 

RESISTOR, 5000 ohm ±.10% 25 w 

Nl3.VY or 
r·Al>·· T ... .~:u~ ype 

Number 

1~9944 
t .•. ' 

I 
I 

.1-63286-223 
-63288-104 
-63288-470 

l-63288-470 

,~633240-10 
,-63288-470 

-63288-104 
j-=63283..-470 
I 
!-633240-10 

... ..:6)3240-10 
-633245-2 
-63288-470 

-633230-lQ 
-1" >.~--'""'·'···--.-,·· 

-6~3227-10 

' '..i;•. 

-.633242-10 

Navy 
Drawing 
or Snec. 

I • 

., ,..~:' '""'"~~ '*-

Page 8 of 45 Pages 

lvli'r • s 
Mfr. Desig
Code nation 

.,200 !NIP. 

I l 
j2360lBTl~lavy 

1
2360 BTl-Navy 
4230 

I I . 
4'230 

34.50 0218 
il-230 

2360 BTl-Navy 
4230 

34.50 0218 
3450 0218 
2360 \-fvJ3 
4230 . 

345~-~~D 
3450 BD 
34.50 

34;70 Bn· 

3450,021':1 

I 

. 
rl 
0 • 

t;. '"8 Contractor's 
r;j ~ Drawing and 
Jt S Part Number. 

369 1600 00 

I 729 7224 20 
729 7100 42 

I 729 7474 00 

729 7474 00 

710 0078 00 
729 7A74 oo 

:729 7100 42 
i72CJ 747-4 00 

710 0078 00 
. 71.0 007 8 00 
72,1 3235 70 
72'9 7474 00 

710 0019 00 
710' 0019''00 
710 0048 00 

710 1112 00 

.710 3541 20 



Symbol 
Del;>:t,g-; .. 
nation: Fwct:j.on 

R-118 
R-119 
R=-120 
R-121 

R-123 
R-124 

R-128 
R:.129 
R.:130 
R-131 
R:::132 
R-133 

R-134 

R-135 
R:.i.)6 
R-137 

' 

·· •Lv -suppiy'Bieeder 
LV ~tipply ?leeder 
LV Supply Bleeder 
Filament Voltage 
Dropping 

Filament Dropping 
TUNE-:PA Screen'Voltage 

Dropping · · 
H....:1o2 }1eter Hul t 
2nd Mul t Cath 
lst MU.it Cath 
HFO Cathode 
Jlll;...io2:·~Ieter Mul t 
Filament Voltage 
Dr6id>ing· · "• · · . 

Auaio Amp~r Input 
terminating · 

MC14 Oscillator Cathode 
I-lOl.Voltage Dropping 
Osci~lation Suppressor 

S:-:.1DlA IHFO· Gri.d :Tal)k ;>adding 
S-lOlB Cap Connector 
3-102 lst Mul t l'l Tank Cap 

Selector· 
s:-Io:r~c l2ria-lliilf Pl Tank Cap 

Selector 
S~l04 jTEST 

10432-

TABLE 6-2 
PARTS LIST BY SYNBOL DESIGNATION (Cont.) 

I{~§cljgtion 

Navy or 
JAN Type 
Number 

~Javy 
Drawing 
'?r Spec. 

RESISTORS { Cgnt,) 

RESISTOR', 50oo -ohm ±10% 25 w 
RESISTOR, 5,000 ohm +10~ 25 w 
R1~SISTO}t, _5oClO orfur tlO~ 25 w 
RESISTOR, 0. 8 o!3nt t,lOfc 50 w 

RESIS1\)R_, 129 6 _ohm t:J.Ofc. 25 .w 
RESISTOR,· 25 ,·ooo 'ohm ±.1~ ' 

25 w 
RESISTOR, 4000 obm ±.2% 1 w 
RESISTOR, 1QOO obtn ±.100/c leP,.; 
RESISTOR, 1000 ohm i)O;t 10 w 
RESISTOR, 350 ohm ±.10fo 10 w 
RESISTOR, 50,000 ohm +2fc 1 w 
RESISTOR, 50 ohm + 10%-10 w .. - . . 

RE~ISTOR, 15 ohm t.lCfc 1/2 w 
< ' ; 

RESISTOR~ 10 ohm +10% 1/2 w ,.. . .- .. •, . ,-, - ~ f 

RESISTOR, 150 ohm ±20/o 1~ w 
RESISTOR) 22,000 or® +20/~ 1 w . . ..,. 

S~ITCHES 

SWITCH,.. Hoving. Sw. Arm. 
.SWITCH, Stationary .. S1-r Arm 
S~JITCH, 18 contact sfngl"a pie 

Sw!TC·rr,·~r·-con tact single pie 

Si,TJ:TCH, Single pole NO 20 amp 
24 v DC 

-633242-10 l 
-633242-10 
-633242-10 I 
-633239-10 I 
-633229-10 
-633241-10 

-633243-2 
-633157-10 
-63315?-10 
-633226-10 
=633244-2 
-63535-10 

-63678-750 

-63678-100 

-.,24).60 , 

I ., 

! 
j 
I 

Page 9 of 45 Pages 

l1lfr' s 
r-trr. Desig'
Qode n~tign 

j ~45~· o~i2 
1

3.45
0 

og12_ 
345 0~12 
3~5C 

. 3450 ; 
13~50 0219-

2360 ifvl3 
3~50iBD 
3(~50 BP 
3450 BD 
2360 1;JW3 " 
3450 BID 

1236ol Blil/2 , 

236ol mn/2 
34501B:Q 
236,0 B1'l-N avy 

8,30 ·! GA-1445A 
8,30. .GA..,2002Jl . 
830 

830~-:· 

1010 18817; 

. 
r-l 
0 

E-t • 
ro. 

• 0· 
.-1 :a:• () . 
o.H' 
(.Q.-Q-

:I 
I 

Contractor's 
Drawing 'and 
.Part Number 

f7lb 3541 20 
'710. 3541 20 
710 3541 20 
71P 0013.oo 

:no oQ45 oo 
JlD 0081 00 
,, 

:721 3447 00 
1lb 1141 20 
110 ll41 20 
710 0021 00 
Y21 3504 70 
710 1,501_20 

707 7552 00 

707 1052 00 
710 0019 00 
729,7224 40 
'· • ' •i 

571 144;5 10 
57-l 2002. 10 
500 0085 002 

:~~5oo:-u2o6~ oo· 2: 

• 260 1100 00·, 



Symbol 
Desig-
nation f;gnetiot~ . 

S-105 

8-106 

S-107 

s.;.lp8 

S-109 

S-110 

s:.:111 

S-1.12 
s.:113 

S-113.!. 

8-ll3B 

Me~red circuit 
·seleetc.r · 

Power Level Selector 

LOCAL-REMOTE 

Autotune1 CH!.NNEL 
Selebt:I.ng 

Autotune!:·circui t 
Seekin€~. 

EMISSIGN SELECTOR 

Rear _Limlt··sectian 

Forward Limit section 
S.:.-ll)ll., S-ll3B, S-113C, 
S7ll3D, S-ll3E, S-l13F, 
_S.:.113G, S-:113H 

PA T~ Padding Cap Con
nector 

PA TU!ling Cap Connector 

S-ll3C ?L Tank Ind Tap 
Sel-ecting . _ 

S-ll)D Keying Interlock 

S-ll}E ?adding Ind Connector 

S-113F Padding Cap Connector 

S-113G ?adding Cap Connector 

10433 

TI,BLE 6-2 
Pl:R'I'S LIST BY S"Yl>;BOL DESIGN/TIOl~ (Cont .. ) 

i 

:·Navy or 
· J~J Ty-pe 
~Number 

-StU.TCHFS ( C~ht.) 

SWITCH, 2. c;i.'rcUi t 3· position 
non-shorting · . 

S\!ITCH, 5 circuit 3 pos1t:fon ·· 
shorting 

SWITCH, ~ circuit 2 position 
. shorting _ 
Si.JI TCH, 1 circuit .. l2 nosi tion 
non-shorting . ' ' 

S~~TCH, l circuit.12 position 
'.shorting L . , 

SWITCH, 3 circui tA position 
shorhlng . _ . 

S"I-JITCH, SP~ l NC 1 NO Contact 
Leaf - . 

SirJITCH ,SP 1 NC Cont·act Leaf 
S~TCH, I:'~ult Section sw 
Assembly 

SviTTCH, . Sing],e Contact sw Arm 
AsseE1b1y 

SWITCH, Doul(le Contact sw f:nn 
. P..sse:mblJ~: 

-:_24573. 

...;24569 ••. 

SwiTCH, Single Contact sw .t,rm 
Assembly: 

St~'ITCH1 Single ~-·ole,. 1 NO ..:24571 
Contact Leaf -~ ·- ·· 

SWITCHr Sitlgle Contact sw-Arm 
Assembly: -

S~ITTCH, Single Contact Lrm 
Assembly 

SriTTCH, Single Contact "·rm 
Assembly 

:Navy 
.Drawing 
:or Spec. 

' ,, . ..,..,_ .~ ..-

Page 10 of 45 Pages 

J'4fr' s 
Hf:r. -Desig

. Code natiop 

,3410 

3410 

"3410
1 

3410 

3410 25851 
DH-1 

3410 

830 Gfc-l557B 

830 Y-9831~ 
830 186i?-l 

830 GL-1105J. 

830 G:.-l083A 

. ·8')b 
. . .,J. 

··8jo 

830 ·1.-1082A 

~-30 

830 GA-1079A 

rl 
.0 .. 
8 'ti· ·contractor's .• 0 
'd ;:E:; J?rawing and 
$" M Part N.Uro.l;?er 

I. 259 1391 00 

259 0004 00 
... ~ ·~ ~---. "'""' "' ~· 

~59 1411 00 

259 1401 00 

259 1371 00 

259.1362 00 

571 1557 20 

·508 09~3 10 
.5.71 00~5 30 

571 1105 10 

571 1083 10 

'57.11074 10 

'5Q~.l048 10 

·51.1-l0o2.lo 
~<; >' >-;>. ~ "' ~ .. _,' .. ~ '·- ' . 

·;~ ~ ' ' 

571 10f'9- 10 

571 1079 10 



Symbol 
Desig
nation ; 

S-1 13H 

S-1 14 

S-1 15 

S-1 16 

m 
J.- 11 

T:- 12 

' 

v.:..:~.o 
V-10 
V-10 
V-10 
v ... 1o 

V-10 

10/1.3 

1 
2 
3 
4 
~ 

6~A 

4-

l 

1 

' 

: 

lt)mct.i,on 

l'adding Cap Connector 

Oscillator Circuit 
Selecting 

2nd Mult Oath Grounding 

Antenna Changeover 

Hodulation 
1 

.. 

.Antenna .Ammeter 
.9oupling -
HF'O 
1st. Freq Mu1t 
2nd Freq Mult 
Power Amp1r 
Nodu1ator 

·Modulator 

TABLE 6-2 
T'l!RTS LIST BY SYLBOL DESIGNATION {Cont.) 

Description 

Navy or 
Jiili Type 
Number 

SliiTCHES LcontR) 

SWITCH, Single Contact L.rm 
Asser:1bly 

SWITCH, 1 Sl'ST l NO 1 NC -24-572 
Contact Leaf 

SWITCH, Single Pole NO Contaft -24570 
Leaf 

ICG24163 SWITCH, 8 amp 250 v AG SPDT : 
Vacuum Contact 

THAHSFORhiERS 

TR.A?ISFORMER, Pri: 15000 ohm: -302035 
CT, 150 HA 

. Seed #1: 7 300 obm 400C' Tv 
Secg :/f2: 970 ohm 2500 TV 

~.,.~ 

300-4000 cps t2 db 
TRP.USJ!IORhER, Var~ab1e RF -47912 

'" 

Coupling 

VACUUN TUBES 

TUBE, Type '837 Beam Pentode ._~ 837 
i625 TUBE, Type_l625 Beam P~mtode -~ 

T~E, Type.l625.Beam Fentode . 1625 
1UBE, Type -~13, Bea.ro Pentode 813' 
TUBE, Transmitting Tube, Type &11 
811 " ' . 

TUBE,- Transmitting Tube, Type- -s-u,· 
811 

·"• 

' 

' 
' 

i 

' 
. ~ ~"'" 

Navy 
Drawing 
or Soec. 

;,,· .. 

' ' 

Page ll of 45 Pages 

lvlfr' s 
Nfr. Desig

!Code1nation ,-

830 G.A-1079A' 

830 Y-1136B 

830 Y-981A 

1881 GL-1821 
4240!GL34 

780 7950 

J 
l ' 

830 GA-1716B 

* ~ 837 * ··~~. 1625 
* * 1625 
* * 813 ... 
t~ * 811 

. ,.¥,, 

*···-~ ... 8J:::t~~- .. . 

'• 

I 

·-

·--

1'"'-i 
0 .. 

E-i'"CI 
• Q 

r-1 ~-'::>' .... 

(.) .. ~ 
eft f> 

~ 

; 

: 

' 

( 

• 

Contracta-' s 
Drawing and 
Part Nur11ber 

571 1079 10 

508 1136 20 

508 0981 10 

260 6010 00 

677 0002 00 

~71 1716 20 

254~0406 00 
' y ~ ~ 

454 0458 00 
254 0458 00 
g)4 .. 0397 ()0 
254 0395 00 

:254·'0595' 00 

.. 



Symbol 
Desig-
r.ation Funst:Jon 

X-101 
X-.102 
>::-103 
X-104 

For V-101· 
For V-102' 
For v-103 
For V-104 

Al.~rnate. 
X-105 Fdlr··tr-105 

! ' '' ~ , 
X-106 For V-106 

10435 

. J.'ABLE 6-2 
PARTS LIST BY SYNBOL DESIGNATION (Cont.) 

Page 12 of L~5 Pages 

Description; 

. . - . 

Navy or 
JAN Type 

• > •• l!J.Wlb§Er 

S0CKET, 7 terrainal pase:Iso . -49366 
sq,cK~T, 7 terminal base: Iso . -4.9366 
SOCKET, 7 ter~inal.base Iso -49366 

. sOCKET, -7. termli:lal.- "J~~~~~ _ .. ,~ ~~-384 
\Vafer , . 

sOCl\ET,; 4 prm;g l9lT loss _ 
Cerainic · 

SOCKET·, 4. prong ioH loss 
Ceramic 

-4936? 

-49362 

Niavy 
llrawing 

j 

Of Spec. 

.Hfr's 
. Hfr •. Desig
Code nation 

2570 227 
2510 227 
2510 227 
2510 "'j1 .. 

... . . -- ... '2510' 237 
2570 224 

2570 224 

Contractor's 
Drawing and 
'Part Ny;nber 

- I -

;2~6 ~57 30 ·oo 
220 5730 00 
220 5730 00 
.2.2(1:~-7-11. 00 . 

;220-·5ilCt 00 . 
220 .5450 00 

:220 5·~50 00 
; 



TLBLE 6-2 
I?.t~RTS LIST BY SYhBOL DEPIGNATION 

-FOI~.Nli:VY hODEL TCZ-2 TEANSlViiT~II~G EQUIP11ENT 

Syrnbol 
Desig-. 
r1_ation j~Ul'Ac~on 

t 
'Descr:Lptj.on 

AUDIO JJ<IPLIFIER• UNIT 

Navy or 
JAN Type 

Jh.Jrriber 

GJPLCITORS .. . 

Nevy 
Drmdng 
or Spec. 

C-20~! 1-'li.cr. oph.onE;···S· up.· ply. Filter j
1 

Cll··.l'l•CITOR., 20 mf. +lOO% -10~- ·-tl-.82956q-~... •.•.· . · ' loo·w . . . : 
c-202 I Audio Ampir c.athode CLP/ciTDR, 20 mf :+-lOO% -10% -482956. ; 

· Btpass · 10·0. i·lV · . . I 
*C~203·'1 Auch.o kmi?l;- Screen CLPt.ClTOR, .05 mf +20fc -10~ -482936-10 

' Bypass ·· . . 60Q 1rv . . . . 
lt.,.204' I l;udio Driver Grid Cf,J;>tCITOR, ~006mf flO% 

. Coupli11g . .. . · 1500 TV . 
C~205 j'Audio Anlplr;Pl CLPLCITOR, .001 mf £10% 

l Decoupllng 1500 TV · · · 
:::-2C6 .. Audio :Driver Output CAP.AClTOR., .003 mf + 10/! 

''"' ; ' ' " < • l " . . . ' i . ...., 

· · · Cqupling · . 1500 TV 
C-207 Audio Driver C!!thode CAPACITOR,, 20 mf .+ 100% -10% 

. Bmass .· . . . · 100 WJ . 
C-208 .1 Side~one A.inplr C .athode CA,fhC I TORr 20 mf. ~_lOO'fo -lOfo 

Coupling 100 \N 
C-209- !Hod Grief RF Bypass . .. CAP!C1TOR, ~01 ni:f+60% -20% 

400 WJ , 
Alternate. 

C-210 I Mod ·Grid ·RF Bypass Gl<P!CITOR, .()1 mf.+6ofo :...20%: ·· 
4.09JN ..... 

~~.,..~,L~nata. .. 

10436 

-481411-BlO 

-~814lo;!no 

-482949-:10 

-482956 
~ .. 

-482956 

--4815u6:...B2o -
, or C H~35B- ·I· 
lOJN. . ..... 

4&l?e6-B20 
o;r OM -3.5B-
10~I . 

Page 13 of 4-5 Peps 

Nfr, s~ 
Nfr. Desig
QgQ.e n~t.igg 

. 
r--1 
0 • 

E-t .-oo· .o·ntrPct ,., •. s . o~ ... .i ~ vJ. ' 

r-i >:::;r1.~.,..,. 1 T; 'Y'I .~ .• -_1"'\ -1 
0 'J.J..t..Q.i'i-4-."..J.b c..:...t..i.\oA. 

0.. i-1;14art rcllrb -,r .£D....Cl ':...__;.;.L-~ ..... 

~ 

91l j R.Yk-~0051.-1 I 1183' 5310 oo 
303o:sro:...38482 
911 I RVL-10051-1 I 118 3 33-10 00 
}OJOJSPO-38482 . 
16401' ,. 1930 0010 00 

30301' 
4030 BE-1.5 I 1915 2605 20 

4o3o!BE-15 - J: 1915 21o5 20 

40JOIBE-15 . 1• 915 2305.20 

911 RVL-10051-1 • i!-83 33l0 00 
3030 SP0-38482 . 
911 RVL-10051-1 t j18:3 3310 00 
3030 SPO-J3482 

ASL: . . . T 1934' 0003 00 
crn'l :, 103 

niL-~ · - ··· I l9o9 oooi oo 

J.SA: I 19 34 0003 00 
C'1'31:'"103 .X• . • JJJ.,.,. .. 

91111. ~~u · f. -t9(}1) ·,wo~t· ·oo 
,r'l 



.Symbol 
Desig-
nation Func~i<m · 

P-2011 Audio Amplr Unit 
Cqnnector 

R-2011 Miero.phone C,urrent 
· · Limiting 

R-202' )t!icropho:ne Cur:rent 
-·· Limiting 
R-203 ·Microphone O:utp:ut Coup1 

Alternat-3 
R-204, t-201 Pri Terminating 
R-205 Audio Amplr Grid 

· R-206 · Audio. Amp1r Filament 
Current Piyiding 

R-20'7, AuC.io A!nplr Ca:th 
R-208 . Audio P.w.p:},.r . Screen 

Decoup1:trig 
R-209 Audio Arriplr Pl 

Decoupling 
R-210 Audio Driver Grid 

R-211 ·Sidetooe Amplr Grid 

R-212, Sidetone Amplr Grid 
Coupling 

R-21.3 Audio Driver Pl 

R-214 
R ... 215 
lt-216 

]:0437 

Decoupling 
.Audio Driver Cathode 
Sidetone l~plr Cathode 

IT-201 Primary Terminal 

. 

T.l1BLE 6-2 
PARTS LIST :SY SYMBOL DESIGNJlTION (Cont.) 

Description • 

PLUG, 12 terminal Connector 
Chassis Mtg. 

' 

Navy or JLN 
JAU. Type 
Nuniber 

.,.4~69,2 

RESISTORS 

RESISTOR, 220 ohm !$% 1 w -63291-221 

RESISTOI_i, 100 ohm ±.5% 1 w 
' 

-6329,1-101 

RESISTOR, 15,000. ohm i5fo ~ .. w -63355-153 

RESIS+OR, 220 ohm ±.5% 1 w -63291-221 
RESISTOR, 470,000 .ohm ±.lofc -63360-474 
1/2 w ' . ' 

REsiSTOR, 42 ohm tlOi! 10 w -633225-10 

'$SISTOR, 2200 obm -f-10% 1 w i -63288-222 
RESISTOR, 1 meg :t,lWo 1/2 w -63360-105 

RESlSToR,. ?20,000 ohm ±10% 
1/2 \1 

' . -63360-224 

RESISTOR, 470,000 ohm ±10% -· -63360-474 
l/2 \1 

RESISTOR, 
1/2 w' 

100,000 ohm ±.5% ..;;63355-104 

RESISTOR, 470,000 ohm ±5% -63355-474 
1/2 w 

RESISTOR, 7 50, 000 ohm :!..5% -63355-754 
1/2 w 

RESISTOR, 250 ohm ±10% 1 w -63703-251 
RESISTOR, 250 ohm ±1ofo 1 w -63703-251 
RESISTOR, 220 ohm ±.1ofo 1/2 w .:..63678-221 

Navy 
Drawing 
or Spec. 

Page 14 of 45 Pages 

Nfr's 
Nrr. Desig
Coge nation 

258'0 P-312-JJ3 

90 

90 

236C BT1/2-i\J avy 

• 
r-1 
0 

e-.· • 
. • 15 Contractor's 
'd :a: Drawing and 
. Jt.t. Part Nurr.ber 

365 2120 00 

; 

703 1220 10 

703 1100 10 

729 5154 10· 
745 1134 00 

90 ... i 703 1220 10 
236C BTl/2-Navy ; 729 5470 42 

345C BD 710 1422 20 

2360 BWl..-.Navy ' 708 0002 00 
2360 BTl/2-Nav:y -729 0008 00 

2360 B'U/2-Navy 729 5,220 42 

2360 BT1/2-Navj' 
: '_ .. 
729 5470 42 

236olBT1/2-Navy 729 5100 41 

2360 BTl/2-Navy 7a;l 5470 4l 

2360 BT1/2-Navy 729 5750 41 

2360 BWl-Navy 708 2505 12 
2360 B'~U-Navy 708 2505-12 
2360 B~l/2 707 2205 20 



SJ~bol , , 
Desig-
nation Fupctio,n 

·-
S-201 Microphone Circuit 

; Se1ee:tor Switch 
S-202 Sidetone lunplr Output 

-Gon tro1 switch 

-201 Audio Amplr Input 
Coupling 

: , -202 Audio Driver Output 
·Coupling 

-203 .. Sideton~ Amplr Output 
· ,. wup1ing ~ 

T 

_j ·'· .. 

V-201 'Audio Amplr 
V-202 Audio Driver 
~-203 {Sidetone Amplr 

x~201 lFor V-201 
x~202 !For V-202 
X-203 For V-203 

10438 

•.· 

TLBLE 6-2 
?ARTS LIST BY SYNBOL DESIGNATION (Cont.) 

Na:yy.,or-
. Jfill ·Type· 

·. DeScriiRtion :Number 

SYI'£CHES 
.. 

I ;SI-ITTCH; DPPT l'oggle 1 ~P· · . :-24003-A 
250 v DC .or- 3 .$11P 145 . v DC .. 

SWITCH,. ·1 P 6 Position 1 
Section Shocting -· ... .. 

·TRLNSFOEJ:.iERS , 

j 'TRANSF'ORHER, Pri: 75 ohm -302036 I Seed:. 125,000 ohm 100-5000 cps 
~BOO TV. . 

J TRA;~SFGRNER, Pri: 5000· ohm -302037 
. 30 ma 300-4000 ~ps 

Seed: 2000 ohm 1500 TV 
TR~NSFORt·iER,. Pri::- 4000 ohm 30 
ma .1500 TV 30'0-4000 eps 

-J020j8 

Seed: Tapped 200 ohm 50 ohm 
12 • .5 ohm 3.12 ohm o. 7f, ohm 

I O.l95,ohm,l§OO.TV 

:Vit.CUa-1-TUBES 
i 
.TUBE, TJ;iple-Grid Amplr 
TUBE, Beam . Pen tode 
Tt1J3E, Beam Pen tode 

12SJ7 
6V6GT 
6V6GT 

SOCKETS . 

l
isocKET, 8 terminal octal tube 1-49423 -· 
.SOCKET, 8 terminal octal tube -49423 
'socKET, 8 terminal octil·tu.be -4942J 

,. 

"' 

""" 

" 

... 

Navy 
lorawing 
or Spec. 

I 
r 

! 
I 

~ 
i 

.l 
I 

l 
f 

Page 15 of 45 .Pagos 
.-1 . 

. }ifr' s 
l·.rfr ·Desig-. ' 
Code nra,tion 

2160 
1

24003 
. . 

1 3030. 
I . . 

I. 

780' '1823 I, 

780 7821 

:780 ;1.0082 

I 
-~· * >} 12SJ7 
* * 6V6GT 

I i:· * . 6V6GT • .· I . 

.. 

"- ''""':"""""~">'¥;•""'~.~ .... 

1200 88-8 
200 88-8 
200 .88-8 

0 ... 
. e;, "gGontr,acto:r;' s 
''d ~Drawing and 

o.. H P·,rt "1 n~ "'er ·.~: (..L 1.'+ ....._tlu ~ 

.266 0004 00 

259 1490 00 

.. 
' 
677 2590 00 

. 
' 

•j 
i 

677 2530 00 

,617 2540 00 

' 

1'254 0254 oo 
. 254 0200 00 
254 0200 00 

2201850 00 
220 1850 00 
220 1850 00 



;;;' 

Symbol 
Desig- • 
nation Function6 

40l-499t 

I -----
I .. . . . - . . 

C-401 · LFO Screen Bypass 
C-402 I LFO Cathode Coupling 

C-403 LFO Feedback Coupling 
C~04 LFO Feedback Coupli~g 

C-405! LFO Ca t.~ode Bypass 
C-405B LFO Cathode Bypass 

*C-405C LFO Cathode.Bypass 
C-406 ~-ocJ. Cathode Coupling 

C-407, LFO Grid Padding 

C-408A LFO Grid Padding 

10439 

TABLE 6-2 
PARTS LIST BY SYl•IBOL DESIGNATION 

FOR NAVY lviODEL TCZ-2 TRANSivliTTING EQUIPlvlENT 

I.OW FREQUENCY OSCILLATOR UNIT 

Description 

Navy or 
JAN Type 
Number 

Na~J 
Drawing 
or Spec. 

Page 16 of 45 Pages 

,..; 
0 • 

£-I'd 
Mfr' s ~ ~ Contractor's 

M~ D • t.l D • ] 
J."U r. e s1g- -o. H ramng ana. 

. ~ nation U:...::. Part Number 

I
. LOW FREQUENCY OSCILLATOR: In

cludes tube. Frequency range 
200 kc to 1500 kc. .. 

30 I 33~1..:1 . 520 0219 00 

J··-~~~-. ! 
CAPk6i-'i'ORS 

CAPACITOR, .oo2 .mr ±.20% 1500 Tv -482lll-B2b 1 
CAPACITOR, · .00005 mf j:20io -481279-B20 I 

900.TV. I I 
CAPlCITOR, .0003 rof ±.2% 1000 TV -481685-2 
CAPACITOR, Se~ of tr~ee matched -481688-1/2 

ceramic capacitors packaged as , 
a set. To be connected in 1 

parallel to provide 0.00083 mf 
±.l/2fo temp compensation n0g., 
150 PC!rts per million per 

- . 0 
degree C + 15 -87 PH1/ C 500 r..rv 

Cl·P~ACITOR, .002 rut.±~% 500 'fV 
CJ.;PACITOR, _.002 mf ±17~ 500 TV· 
CAPACITOR, .• O:l mf ±.lio .5.'00 .TV 
CLP;;GI'l'OR, .000125 mf t.2fo 
1000 TV 

CAP~CITOR, Set of three 
matched, capa~itors packaged 

-482951-FlO . 
-48295l..:Fl0 

1 -481385-Fl 
. -481684-2 

-481687-1 

as a set. To be connected in 1 

parallel to provide · O~iJ0088 ,m.f 
±.1% temp, compensation neg., . 

· j2: parts"per m~.llion0per de
grees C +15 -61 PPM/ C 500 l1V 

CAPACITOR, .0015 mf t.1fo 1000 TV -48295Q-F1 

40}0tBE-15 
4030 Type "C" 
911 1 HL 
700' 816-035 
700' 816-044 

4170 
4170 
4170 
700 . 814-106 

700 816-043 

4170 

915 2205 40 

I::: :::~ :: 
913 1100 00 

912 2208 60 
9i2 2208 6:) 
912 2108 60 
9i3 0001 00 

913 1200 00 

912 2158 60 



TJBLE 6-2 
PARTS LIST BY SYH>OL DESIGNATION (Cont.) 

Page 17 of '~5 J.'agos . 
r-1 
0 • 

E-<'0 
Symbol 
Desig-

Navy or 
J/J~ Type 
Number 

Navy 
Drawing 
or Spec. 

Jvifr' s 
l'1fr. Desig
~ nation 

,.-i ~ Contractor• s 
g, ~ Drawing and 
~Part Number r;a:bi"()n Function 

I 
C-408B LFO Grid Padding 
C-408C LFO Grid Padling 
C-409 LFO Grid Padding 

*G-409B LFO Grid Padding 
C-409C LFO Grid Padding 
C-410A LFO Grid·Padding 
C-410B LFO Grid Padding 
C~10C LFO Grid Padding 
C-410D LF0 Grid Padding 
G-411 C-411A, C-4118, C-411C, 

C-411D, C-411E .. 
G-411A C-410 Trimmer 
C-411B C-406 Trimmer 
C-411C C-409 TrL~er 
C-411D C-408 Trimmer 
C-'-411E C-407 Trimmer 
C-412 . LFO Grid Coupling 

Description 

CAPftCITORS (Cont.) 

CAPACITOR, .00015 mf ±2% 1000 TJI1 
-481682 

CAPACITOR, .0003 mf ±2fo 1000 TV -481685-2 
CAPACITOR, .002 mf ±1fo 500 TV ~-482951-FlO 
CAPACITOR, .0004 mf tl% 500 TV -481319-F1 
CAPAGITOR, .00035 mft2% 1000 -481686-2, 
CAPACI'rOR, .ooo·2_5 mf +2% 1000 TV .<..48168}-2 
Cf,PflCITOR, .002 mf tl% 500 TV -482551,-FlO 
CAPACITOR, .002 mf ±1fc .500 TV -482951-FlO 
CAPACITOR, .0015 mf ±.J.% ~0.00 TV -482952-Fl 
CAPLCITOR, 5 Section Variable -481680 
Cera:nic . f 

C.AP.AC!TOR, Section of C-411 l 
CAPf•CITOR, Section o! .. C-4ll 
CAPACITOR, Section ofG-411 ·1 
CilPACITOR. Section oY C-411 
CAPACI.TOR; Section of C-411 
CAI'ACITOR, .0003 mf ± 2'f, .,-4~1685-2 

I 1000 TV ! 

MISCELLJJ~EOUS EI&CTR.lCAL PARTS 

,,. 700 1810-250 

1

700 816-035 
4170 
4170 

' 700 1816-041 
700 810-290 
4170 
4170 
4170 
700 1826-003 

. 700 J81&-035 

I 

913 0017 00 
913 3307 00 
912 2208 60 
912 3408 60 
913 0014 00 
913 0024 00 
912 2208 60 
912 2208 60 
912 2158 60 
917 5110 00 

913 3307 00 

E 
E-: 

. >Ol ILFO HVFeedthru . . . J BUS!llll G INSERT, 3/16 • ~ 5/8" 1-61152 
W2 LFO ?1 Lead Standoff . CYL STLNDOFF, 3/8" x 1/2" -61415 

·-~-. _____ L._ __ ····-·- ....... ... .. .. ··--- -.~.- --·------ -···- ·-·· ·-~·-·----~--·-

k ' 700 1190 2932 00 
2410 5-L-1/2 190 2J29 00 _· ~~-----'--·- -·-----·--··· ·---.--..! ......... ··--····· 

L-401 

t:...4b2 
L-403 

1.04-40 

LFO Grid Tuning 
Inductor 

Pf Feed Choke 
Cathode Choke 

INDUCTOR$ AND REACTORS 

INDUCTOR, 45 turns close oound 
48-.-38 ~it~ wire 

CHOKE, 8 mh 0.125 amp 70 ohm 
CHOKE, Hulti-section 2.5 uh 
0.125 amp 50 ohm 

47908 
47903 

--, ' 
8 30 lG.i;.-l259C 

3090 
3220 !RlOO-U 
70 

571 1259 30 

¢40 4100 00 
40 5300 00 

·, 



Symbol 
·Desig
ns.tion 

p -401 

Function· 

LFO Connector Plug 

R-401 , LFO · Grid 
I 

8.:.401 · :! LFO Freq Rall.ge S}J 

S-401 l 

V-401 ~~0 

X-401 jFor V-401 

TABLE 6-2 
PARTS LIST BY SYMBOL DESIGNATION {Cont.) 

.. 
Deseription 

PLUG, 6 Terminal·C6nnect~~ 
Chassis Mtg. 

Navy or 
~TAN Type 

· Number 

~- -.. f· 
I 

B$SISTORS 

Navy 
Drawihg 
gr Spec. 

.. 

. rRESISTDR;-15 10QO ehm 1:):0%:-1·~~". ·1· l 
SvJITCP.ES . r----, 

. I 
I ~WITCH, .:Rotor :F.sserribly 

· j SWITCH, !3tator Ass~mbi! · 
' b 

:,TACUa;·· TUBES 

: lTUB~' • Type 1625 Beam Pentode 
! 
!1625 

"~ ... SOCKETS 

· JSOCKET, 1 :term b~s~ I so 

* * Standard Vacuum T-ubes are supplied by riunierous well h"''lOi-.'!1 manufacturers. 

104¢1 

Page 18, of 45 Pages 

tifr' s 
Ivlfr-. Desig
~ nat:ton 

-
2580 Type 300 

I 8 30 .,.GA-1021A 
183~ !GA-l544B 

• 
r-1 
0 • 

E-i"d 
• o Contractor• s 

CS ;:E:: Dr aWing and 
o.·H 
~Part Number 

I 1365 2060 00 

-I 1729 7154 20 

. !571 102110 
I 

i571 1544 20 
I 



. SYWbol 
Desig~ 

~ 1 

nation Function 

1_. : 'r 

'?"' ~·> 

r 

.. :-.· ---,~:~, , r ~. '· . 

. c.:..22011 Galib~ation. O.scillator 
Tripler Pl Coupling 

C-2202JCalibration Oscillator 

1
·. Triplef. Grid :Coupling 

~-C.,.C::~.~3 b{ll;ib;ra;ti{)rl~Gscillator 
J . l'imr Grid. Coupling 

C-22Q41
1
calibration Oscillator 
Detec:tor D.rid Coupling 

C-2205\Calibration Oscillator 
Input'HFO 

C.-24061Ca1iwatioo Oscillator 

. .. 1 Input I.F'O . . 
""" ' . ' ' :;_ . 

.... , 

*C-2~07 Cal:U;~~ation Qscillator 
- ·.· ,_ Pl·:Pecoupling J~. 

*C-22d81ca~~ration Oscillator ·- , I Mix~r S<treen .D:eooupling 
*C:.22P9 Ca:~.tbr&tion..Cscillator 

1 Outpl,lt Coupling 
*C-2210jAudio Oscillator Grid 

I Tank 
#S----~u- U1~··suts~·-J.y. · ·• F ·1t v- · In r,·. · · • · "' er .. , I ,, , .J.. 

. l 

. I 
I 

10442 I 
' 

TABLE 6-2 
PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY IviODEL TCZ-2 TRANSt<IITTING EQUIW!El~T 

hCW -CFJ _UNIT 

;Nayy 'Qr 

· .. JAJtType 
Descri}?tion ·"'·:~~--~·,":"·"c·.· Number 

~· -~ - . 
CAPACITORS 

1~AP~C~TOR~~ .Q;b· ;nr'-+6of{ -20% 
600 HV .,~ 

Cl,P.t~CITDR,. .,.OQ6 mf.+60j{ .-,o:zo%' 
.. (>OO·WV 
CAP£,CIWOR; ·· .oO~ mf :t-60fo .-;¢0,~ 
· 6ooJ.J1c . . . . · . 
CAPf,CI'l'OR, ~00 mmf t.5fo 1~~ 

: jCAPACITOR, 10 mrnf t,lOf.. lOOO TV 

"~' 

CAPPGITOR, 10 mmf ±.10% 1000 TV 

,, 

CAPACITOR, .O) mf +10,% -lofo 
j 600 wv . . ' . 
CAPACITOR, .05 mf+lOf,: -lOfo 

600 wv .. . i 

CAPACITDR, .05 ~· ~iO% -::10/f 
. 600 wv .. 
CAPACITOR, .05 mf +10% ...:1o;! 

600 \<JV . . . 
lr"-1l!H!t"I'<R:'QR:- C) mf +2o% 600 wv 

"'~ '· • ., ~ fo 

·' 

~ . { 

-48710-BlO 

.-48'7;10-::Blo 
j • "' •• 

-482936-10 

.... 482~36-10 
. I . . . 
';-48'~&~10 

1,, "" 

, Navy 
; Dr:a:w;i.ng . 

or Spec. 

"""'"""'::;"1 ... "'~e 

Page 19 of 45 Pages 

Mf.r's 
.. ~.J1f:i- ~ ... De sj.,g.,. 

Code nation 

M 
0 • e.-.-o 
• o Contractor"'~ s 
.H~ .. ', ' . 

k~·-· .P:t::qw;ipg and 
w~ Part Number 

11 . r . 1 t;• . . .... 
·- J 9ll Jf?$[i: ...... . .. t ... -· .. 9.14: ... 9902 .QO 

CN35A602 I . 

.,..1.911 l LSI;_ . .. l· 1934 00.02 00 
cr; 35L602 

1 
: l ~ ll ~. b.SL: 1•9 34\9002 QO 

QNJ5,:. ~o ~ ~-· 
j4170 ASA: I t935 0118 00 

1911 -.w~,?<?!l~9l-J I :(909 _fl-107 52 
4030 KS ·.; 
42lO!lVIO : 

'130 11468 
~ .9:3tl . )'wS 

1
40301Kq 
4210 MO " .. 

. 30 11468 
1640 

1640 

1

1

l.WO •. 

··1~0 

~ro ID~H· i~Jt6;e-5~ 
40 A7.J.78 • 

..... i 

I 

930:0010 00 

930 0010 00 

.9 30 poJ.O .oo 

930 0010 00 



TABLE 6-2 
PARTS LIST 'BY SYHBOL DESIGNATION (Cont.,) 

Symbol 
Desig-
na'ld~on ·fypgt!on 

C-2212 .. C-~212.A,C-2212B 
C-2212/i Audi:o Oscil;l.ato:J;" 

. 1 · Blo.ck:ing , · 
C-22l2B 1 .Audio Oscillator l T ar¥t. Tuning 
C-2212 Alternate 

-2213 I Oscillator Feed1)ack c 

c -2213 t Alternate. 

C-2214 RF Bypass 

Uternate 
. 

' 
220'1. . Audio Q.scillator Grid 

Tank lnducto~ 
' 

'"" 

...:2201 p MCW-GFI Unit Connector 
Plug 

CAPACITOR, 
CAPACITOR, 

CAP.JI,CITOR, 

C.tPLCITOR, 

CAPACITOR, 

INDUCTOR,. 
m{'·cap 

. 

Navy or 
JAN Type 
NMQ!W~-

CAPACITORS iCont ) • 

2-.1 mf i20i! 600 iN ~48312"':'B. · 
Section of C-2212 ;*CP.?OBi-

; FlD4}q\ 
Section of C-2212 

30 mmf ±5'fo 500 w'V Cl-1 20C 300-M 

.. -481327~C5 
~CM20C300J 

.005 mf t)fo 1000 TV I 
' I -

' 

!NDUCTORS 

.25 ~ 1000 cps.& .1 1-302095 

I 

" 

PLUG, 8 term connectQr .. -- -~ 

~ '""''" •· 

~ .. 

J!ESISTQRS 

R-2201 

R-2202 

Audio Oscillator RESISTOR, 2-15 ohm w"W Rheostat -633249 

1044-3 

Output Control 
Calibration Oscillator RESISTOR, 100,000 ohm ~10~ l/2 w~63360-104 
Pl Decoupling 

Navy 
Drawing 
pr SQec. 

' 

' 

' 

... 

Page 20 of 45 Pages 

Mfr'·s 
Mfr. Desig-. · 
~ P{i\Wlt 

I 

9U IDYRT 
I 
I 

I 
LSf,: 

C)IJ20C300 
911, 5R 

' 

. ASA:. I Gh35B512 
I Rr3~~P.f11 -i4. ? 

' 

1180 
I: 

17822 

! 

2.5'80 300 .. 

l 

~975 

?360 BTl/2-Navy 

...... 
0 • 
~'tj 

,....; ~on tractor' s 
& J..~Drawing and 
~ o:eart Uwaper 

--~ 

956 401 6 40 

.. 

961 503 
935 014 

912 430 

6 40 
4 00 

J.lO 

935 210 5 00 

5 00 9-35 303 

1678 l 2470 00 

... 

.. 
~; 35 0002.00 

.. ..... 

! ~ . ' . ' 

! .. ~• j381 9_010 00 

729 5100 42 



TABLE 6-2 
PARTS LIST BY SYNBOL DESIGNJITION (Cont.) 

S;ynibo1 
Desig-
Dation Function Description 

Navy or 
JAN Type 
Nurnber 

Navy 
Drawing 
or·Snec. 

· RF;SISTORS {Cont.) 

~~.;20~-~~-~:ii_~~-~-~i.:~:_ 6sdillat'or ~~ REsiSTOR, 
Tripler Grid .. . 

R~2203 · Alternate ! 
R-2204 I Audio Oscillator Grid l RESISTOR, 

CoUpling · j 1/2 w 

47 ,'ooo oh.>n !.lb% 1/2 w 1-63360-47 3 

150,000 ohm ±.10% I -63360-154 

R-2204 I Alternate 1 

R-2205 Calibration Oscillator j RESISTOR, 47 ,ooo ohm tlO% 
I Mixer Injection Grid i 1/2 w 

R-2205 ! Alternate J 
R-2206 I Calibration Oscillator RESISTOR, 47,000 ohm tlO% 

Nixer Control Grid I 1/2 w 
R-2206 I J..lternate · .. 
R-2207 Calibration Oscillator I RESISTOR, 85 ohm ±.2~1/2fo 10 w 

I Nixer Filament Drop- 1 

l ping · • ·I 
R-2208 Cal .. ibration Oscillator II RESISTOR, 33,000 ohm ±.10/~ 

Pl Decoupling 1/2 w 
R.:.2208 I Alternate 
R-2209 ~Calibration Oscillator !RESISTOR, 15,000 ohm ±.10% 1 w I Screen Dropping 
R-2209 I Alternate· . .. 
R-2210 Calibration Oscillator I RESISTOR, 15,000 obrii ±.10fo 10 w 

HV·Dropping 
R-2211 !Au.dio Oscillator HV 

j Dropping 
R-2211 !Alternate 
R-2212.i.. Audio Oscillator HV 

'"· - .. 

1 

Bleed.er-
R-2212A Alternate 
R-2212B Audio Oscillator HV 

Bleeder 
R-2212B llilternate 
10444 ! 

RESISTOR, 220,0vJ ohm ±.10% 1 w 

RESISTOR, 100,000 ohm ilO% 
1/2 w. " . 

RESISTOR, 220,000 ohm ±10% 
1/2 w 

! ' 
1-6 3360-413 ··I 
I . I 

I -6 3360-4 7 3 I . 

I 
,-632958-~1/2 

1-63360-333 

1-632138-153 

I 
-633182-10 

-63288-224 

f-63360-"104 

-63360-224 

I. 
I 
I 

Page 21 cf 45 Pages 

. ,..... 
0"0 

Mfr•s 
Mfr. Desig
~ nation 

8 "S Contractor's 
•..?... 

(j s.. Drawing and 
~ Part Number 

12360! BTl/~:..Navy I I 129 5474 20 

I I ' . t 1745 1156 00 
2360! BT1/2-N avy 729 5150 42 

j 

2360j BTl/2-Navy I. t 745 1171 00 
729 5474 2G 

I 
I 

1745 1156 00 
2360lBTl/2-Navy t 729 5474 20 

' 

I f 1745 1156 00 I 3450! 710 0003 00 
' ' . ! 

. I 

236o!BT1/2-Navy I 1729 5334 20 
l 
I 

I I p45 1149 00 I 
2360 1BTl-Navy 729 7154 20 

I 
I 

I I 1745 3135 00 
34501 710 0010 00 

I 
2360IBTl-Navy I 1729 7220 42 

I 
2360,BT1/2-Navy l 1745 3184 00 

729 5100 42 

2360 ~Tl/2-Havy I p4s··1170 no···. 
729 5220 42 

I I 1745 ll84 00 I 
I 



Symbol 
Desig
nation 

R-:2213 

R-2213 
R-2214 

R-2214 
R-2215 

R-221.5' 
R-2216 

*R-2217 

V-2201 

V-2202 

V-2203 

2201 X
X-2202 

104 45 

TABLE 6-2 
PARI'S LIST BY SYNBOL DESIGNATION (Cont.) 

Calibration Oscillator 
Detector Grid 

Alternate 

Navy or 
.. ,J/Jl Ty-pe 

}Jescription Number 

RESISTORS ( Cont1 ) 

RESISTOR, 47Q,OOO ohm~±lOfo 1-63360-474 
V2~· I 

Calibration Oscillator RESISTOR, · 470.,000 obni ±10% 
Detector Pl Decoup- 1/2 w 

-63360-474 

ling 
Alternate 
Audio Oscillator Output RESISTOR, 2200 ohm ±.5% 1/2 w 
Loading 

Alternate 
Calibration Osc~llator 
Grid 

.

1 

Cal. i. b.ra.tion ·0. scilla tor 
Mixer Ca thoc,ie . 

Alternate · 
Alternate 

RESISTOR, 150,000 ohm t,lO:fo 
l/2w 

RESISTOR, 220 ohm t20f! 1/2 w 

-63355-222 

-63360-1.5'4 

-63678-221 

I 
-63288-221 

V J;CUUM TU1~ 

fcalibration Oscillator 
· Ceystal Oscillator

Tripler 
Calibration Oscillator 
Mlxe,r 

Calibration Oscillator 
Detector-iudio Osc. 

For V-2201 
For V-2202 

'TUBE, Dual Triode 12SL7GT 

TUBE, Pent Convert 12SA7, 
12S/~7GT/G -~ 

TUBE; Dual Triode 12SL7GT 

SOCKETS. 

SOCKET, 8 Terminal Octal Tube -49423 
SOCKET, 8 Terminal Octal Tube -49423 

Navy 
Drawing 
or §pee. 

Page 22 of 45 Pages 

J.v'J.fr' s 
· Nfr. Desig
Cod~ nation 

2360 BTl/2-Navy 

2360 BTl/2-Navy 

2360 BTl/2-Navy 

2360 BTl/2-N avy 

236o BWl/2 

• 
r-i 
0 • 

' E-4 <O' 
· • o; Con tractor' s M ·~~, 

g. :i Drawing and 
~ Part Number 

729 5470 42 

i 745 1198 00 
; 729 5470 42 
j 

~ 745 1198 00 
! 729 5220 01 
~ 

g 745 10:99 00 
f 729 5150 42 
& 
l 

i 7·07 2205 40 
l 

729 0001 00 
; •708 2205 40 

* * 12SL7GT 
1 

; 254 0258 00 

~ 

* * 128!7 254 0248 00 
12SA7GT/G , 

* * 12SL7GT 254 0258 00 

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

200 88-8. 2201850 00 
200 88-8 220 1850 00 



Symbol 
Desig-
natiQn. Fynction 

X-2203 
X-2204 

For V-2203 
For Y-2201 

TABLE 6-2 
PARTS LIST BY SYMBOL DESIGi1ATION (Cont.) 

Desctipt~on· 

Navy or 
JAN Type 
Number 

SOCKETS i CGnt.) 

!So. C.I\E. "'T~ 8 Term. inal Octal Tube 
SOCKET, 2 Terminal Crystal 

Navy 
Drawing 
or Soec. 

------~--------------------~------

1-49423 
-4-9951 

f 

QUARTZ CRYST1~LS 

Page 23 of 45 Page.s 

Nfr' s 
hft. Desig
Code nation 

!2oo Tsa ... e 
. ' ·9816 
i I 

. 
r-f. 
0 • 

E-i'"d 
• o Contractor's 

'ti;;E;D • o. ,:.. ravnng ~:md 
(/) o Part Number 

- :::..=;..:;...;;;.,;;:;;;;;:;;;;..oMO;;:.. 

1 
I 

220 1850 00 
292 0012 00 

' < .'.,....----~ ···---~ ---~------------- ----~ --------_- - ----- ------ ------ - ----1-------~ . ---------r----- ----- ·-··r-- ------.---.,.--..---· r--- --------- --~------- -"j' 

Y-2201 ·I Cal.ibration Oscillator lc<U.\RTZ CRYSTAL, l4ounted- in !CR-2-B/U l 14870! · j h91 0002 00 

Z-2201 
Z-2201A 1 

Z-2201B . 

Z-2202 
Z-2202L · 

Z-2202B 

10446 

! Quartz Crystal 1 Holder j(200_ kc) _ I 1 { 
1 

• 

lz-2201A, Z-2201B : 

!
Calibration Oscilla
tor Crystal Oscilla
tor 

Calibration Oscillator 
Detector Cathode Tank 

Z-2202A, Z-2202B 
alibration Oscillator 
Tripler Pl Tank 
alibration Oscillator 
Hixer Tank 

TU1~ED CIRCUIT ASS.El,iBLIES 
., 

• ' • ' ' c i 
TUNED CIRCtTJT, Coil Assembly l-47923 

UNED. CIRCUIT, . Section of Z-2201 
. ! 

Section of Z-22Ql~ 
UNEl) CI~CUIT,.'P.ssembly·Coil ; l-47911 
UI~ED ClRC\JIT,, Section of Z-2202 

m~ED CIRCUIT, Section of Z-2202 
... 

. . 

''"' ..... "t'•'· "~ 

70 l~78 0001 00 

I 
70 1278 0002 00 



Symbol 
Desig
nation 
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Function 

TLBLE 6-2 
PARTS LIST BY SYhBOL DESIGNJ'.TION 

FOR NAVY MODEL TCZ-2 TRAHSNlTTING EQUIPNENT 

Description 

Navy or 
J.,m Type 
Nwbet 

COHPLETE UNIT ASSEMBLIES 

ASSEMBLY, MCW-CFI Unit 
ASSFJ'lBLY, Audio Unit 
ASSE1V1BLY, Nul tiplier Unit 
ASSENB.LY, HFO Unit *** ., 

ASSENBLY, Singleturn A'atotune 
Unit "D" (Incl¢~s Wick 
Lubricatpr Ass~) 

ASSEHBLY, Single turn Auto tune 
Unit. "C" ( Incl¢es Wick 
Lubricator Assem) 

ASSEl-~BLY, Singleturn Autotune 
Unit "E". (Includes Wick 
Lubricator Assem) 

ASSEhBLY, Singleturn Autotune 
Unit "A" (Includes .'Wick <>'>•- .. 
Lubricator Assem.} 

MlSC~~EOUS 

MANUAL, Operating (Calibration 
Book) 

FERRULE, Conduit 
COUPLING, Conduit 
CAP, Protective 
KNOB • HFO Dial , .. 
DIAL, HFO Counter 
Kl''ma, D-ial Lock and Fiducial 
KNOB, Variometer Dial 
SLuG, HFO Tuning 

Navy 
Drawing 
or SRec, 

Page 24 of 45 Pages 

M.fr' s 
Mfr. D¢sig
gode nition 

830 8Q-2 
830 26S-l 
830 <l8E-l "'. 
830 331-1 
830 96J-l 

830 96J-2 

830 96J-3 

830 96J-4 

830 

200 
630 

~ " " 

630 RWK-59Al 
830 
830 
830 -
830 
830 

,..; 
0 • 

E--l"'d 
··.o Cantractor' s ,..; .a: . 

&; M D:fawing and 
~ Psgt tfumber 

500 4587 005 
500 7620 005 
500 3149 004 
500 4473 005 
571 CJ/37 30 

572 0737 30 

573 0737 30 

571 0738 30 

520 9111 00 

019 2034 00 
019 2050 00 
371 1069 00 
507 5524 00 
507 5527 00 

.,507 5531 00 
501 5586 00 
507.5719 00 



Symbol 
Desig
nation 

10448 

Function 

Alternate 

Alternate 

Alternate 

TJJ3LE 6-2 
PARTS LIST BY SYLBOL DESIGNJ..TION { Co~t.) 

Navy or 

Description 
· JJ.N Type 
Number 

EISCELLillmous (Cont.) 

~KNOB. Capacitor Dial 

j. SLucr;· Hul ti.plier Tuning 
:KNOBS, Bar 

KNOB, Nultip1ier. Di~l 
Kl'i!OB, Network Swi-tch Dial 
$C.RE'v!, 6:....4q x 1/8 set .. . 

SCREw, 4-48 x l/8 set 
.• $CRE.1·r, 8-36 x 1/8 set 

SCREW, 8-36 x 1/4 set . . . . .. 

SCHEU, 4-40 x 1/2" Long . 
.. SPACER$ 3/4" x 3/3" .Switch 

SP' ACEti /4.. 19" ~--:: t h ·· ... .., 3 · X 3t ~' ""'W'J.. C . 

SPJ-CER, 3/4" x 3/8" Switch 
SCREH ,, $PeCial ~· 

, SCJ{EW 1: Special· . . . . 
:jscFEw, 8-32 thd 2-j/8" Special ·. 
; SC.B$W, 8-3.2 thd, 2~1/2u Special 

CO UFLER, l/2" Spline . 
COuPU:R, 1-1/}2" Spline 

·•GRON~iE'r, 1-9/16" Neoprene 
GROJ;~,l-.1E~, .·. 3/8 n, Neoprene 
GRQI•iMET, ~9./16'~. !if eop_rene 
GROIVJ:tf..ET, l/4" Neoprene· 

,.CLIP, . Grid 
'BLIP-· Gri-d· 

. ' 
KNOB, SIDETONE Sio/ . 
i~11ENCH, External Spanner I 
HRENCH, Internal Spanner 

Navy 
:Drawing 
,or Spec, 

:I 

Page 25 of 45 Pages 

Nfr's 
Vi.fr. Desig

. Code nation -
8,30 

·830 
830 
830 

''830 
·•590 

-. 
·500 
500 

500 

3580 
· :183o-

830 
8~0 
830 
e.Jo 
3580 

:rs3o 
. 830 

880 4757 
2850 905 

.. 2850 913 
2850 901 

" . .3.?.20. 12 
,322~ 24< ., ' 
~30· ' 
830 I • ,, 

830 

. 
H 
0 •. 

• E-<. '8 Contractor's 
'd ~: Drawing and 
.tl, Part Pumb§r . 

' '507 579 6 00 
507 '6192 oo 
571 1765 20 
508 1.069 20 

, 508 1072 20 
;!328 0019 00 
'1328 0002 00 
'348 0001 00 
1328 0020 00 
1328 0003 00 

.• 328 0022 00 
328 0004 00 
343 0137 00 
500 0019 OOA 

"500 0020 OOA 
500 0021 OOA 
507 5762 00 

'l 500 2704 001 
330 4210 00 
344 0105 00 
500 2729 001 
500 2730 001 
201 1250 00 

, I 201 1Q6Q QQ 

201 1090 00 
201 1040 00 
301 1001 00 
301600oOO. 
501 5866 00 
567 5733 00. 
507 5734 00 



S:yrnbol 
Desig
nat:ign 

10449 

Ftmction 

; . 

TABLE 6-2 
PARTS LIST BY SYlViBOL DESIClNATION {Cont.) 

;Navy or 
:JAN Type 
Number 

·,,:> 
'·'"' 

_, ~USQELLANEOUS (Cont.) 
r -" . " . . . \. - ·. 

iv'R,ENc:R,. ://io :Br'isto : ' 
w~CH;•#LJ:jristo . 

. 
! 

WREI~qJJ~- ·~6 J~rist:o . _ . 
YREl'-1\;H.~ 1/4- Bri s_to . - · 
:SC~\i ;D~VER;~ t f.hl,llip:? 
:SC:R$vJ .DRIVER; r:2 Phillips 
iSCB&'W .nmVE,R1 .• 07 O" shank 
: --J.~n.ieJ.er.s f 

, 

:G4UGE, . -F~LER • 005" . , 
:ro;mrr 'TRACK;' Shock i•iounting 
:r.EF't .'!'RAcK;~ ·s~oc,k Moun;t~ng 

. " . ~ . ' '-; 

~1ISCELLAliEOUS AUTOTUNE PARTS 
~ ... < ,· ' ~, 

CllANK, Autotune ·, 
.SHAFT,. Main Line 
Y~RM' .SmaJJ. 
tvOErti, Large 
'BEAID.NGf 1.-!ine Shaft 
·ARl•i, J>osi~ioning Switch Drive 
,CHAIN, Aut')tune Prive 
(Includ~~i-lick Lubricator 
Assein) . 

~PBOCKET)' Motoi' 
.SPRO_C~:ET, Lil}e Shaf:t 
WICK LUBRICATOR,·~~Jtuto:tumr ""'"· 

Sing1e_turn Uni.t .. 
WIC.lf·l,UBRieiiTOR Auto tune - · ·-· ··-
Multi turn Unit 

HICK LUBRICATOR, Autotune Chain 
Drive 

l~avy 
Drawing 
or Spec. 

j 

' 

' 

: 

Page 26 of 45 Pages 

iHfr's 
;~~r. ;Desig
.Cgqe p.a tion 

,, .: 

I 

' \ 

' 

·.4Z<t6 

;e3.o 

.830 
830 
i8)0 
830 
830 
:83:0 
830 

830 
8 . _3.0_ 
830 

·-- ... 

. 

5550 

8c3(}~- "'""' ··· " -~ 

830 

' 

l' 

-
:oz4 9710 00 
024 0019 00 
!024 9730 00 
024 29oo 00 
024 300Q 00 
0_2,4- 3100 00 
:di4 0015 OQ-

'500 91$' 001 
'500 4279. OOB 
-500 427_£ OOB 

511 1149 10 
507 55ii 00 
500 6679 001 
507 5519 00 
507 5724 00 
5'71 0881 10 
507 5603 00 

' ' ' 

507 5602 00 
5of 5514 oo 

·· .5oo ·463o oo1-

,_ .... 500·4644.--00.1 

500 46)5 001 



Symbol 
Desig-

TABLE 6-2 
PARTS LIST BY S~illOL D~IGNATION 

FOR Nf:VY MODEL TCZ-2 TRANSHITTING EQUIPHElNT 

NAVY TYPE COL-234l0 REMOTE CONTROL UNIT 

Navy or 

Page 27 of ·1.5 Pages 

. 
r-1 
0 • c ' . t 
~~ ontractor s 

• 0. • 

nation ;Fgnction I{escription 
. JAN Type 
Nt:mter 

Navy 
Drawing 
or Spec, 

~1frt s 
l•lfr. Desig
Code wation 

H ;;c Draw::;_ng and 
() 

o. 1-i Part··Number 
~ 

MISCELLLNEOUS.ELECTRICl;L PJ,.RTS 

E-901 ., Pilot Light Mmmting ri-10UNTii~G, pilotpli~~t, polarized! iM.· ·J-QQ-S..:91 ~l~Oolso . .. . .. u' . '2· 62 1270 00 
, . : · · 1 ruby Jewel l 1. I . · 1 

I . . . ___.L__.. '· -1.-----

PllOT .. ' LfJ;ffiS '. f e Q£1: cpz;x.;,. 

I -- I i t ;. J 

I-901. 1·. P.l1ot Lamp LIJ·1P ~. ~8 v. 0.17 amp T3-l/4 bulb;j l. · 1888j.·· ~Iazda ~.262 3270 . .00 
.. · bayonet b.ase 1 ! l :;1313 1 ____ __,__...._ .. _____ ...;. - __L.;..___ -":--· 

J-90+ 

J-902 
J.::.903 

J-904 

~ ):!~adphone Jack " 

• /iuc;iio Input Gonp~ctor 
~;ci'ophone · Jack· ·· 

, JACKS ffi~D RECEPTACLES 
1
JACK, Single. circuit, for 1/4 .. -~ ... ;9025A--\ 130301 SCll ---,--- 1

1

3.58 1040 00 

p~ug. 20401 
TERMTIJ~ S'l'RIP, .2. ty:pninal . 830 . j500 2218 002 

1 
JACK, three circuit for J/16" ~-4903? ~030' SC2AB IJ58 1050 00 

1 plug .·. .... . .. 040 
1 

. . 

. tTelegraph Key Jack.. jJi:~~' si.nlf~e circuit, for~/4». j-~9025A j. ..dg~g SClA __u358 1040 00 
---..Jl __________ __;:J! g ~ ! { I - --

P-901 

*R-901. 

10450 

!1&Q§ 

Qoo~olC~~~~ec~r~OO~~~~ 27~-n-~-n-a;~~--~~~~-~-9-4~6-.~--~~----~.~6-~~J.·-N-~-2-7---.--~-~~-~-l-4-~-o-o-o-
mountlng, 10 amp contacts ;f · I J2SL · 

.. . . ~.~..... '·-· J. :. '" ...... " .. " 
?E~ISTD~ 

He~dphone Series Resistr· ~~~iSroR: ·;:800 ohm ±.20% 1 
or watt 

1-~3238~182 

.,...,. 
' 

'·~-:- "'"'""::"' ...... "''~"~-.»:~. 

2}6q' j!3!i:i!~~y 
·, 

1-:~: 172<fffso ·a4~ 

L 
I 

----------------------------------------------------------------------------·-··--------------



SJI!ilbol 
Desi~
najtion 

R:-:90Z 
.. 

S:')Oi 

S-90), 
S-902 

S-903 

T-901 

. ' " ....... ' 

L S•901 

104 51 

,•' 

-~ lflmcifion 

-~ ,, 

VolUIIJ.e Control 
" .. ' 

:, 

.. 

. 
. 

Pl!Qnes.:..Speaker Switch 

Alternate 
Channel Selector 
Switch 

~Emission Selector 
· Switch 

TABLE 6-2 
PARTS LIST BY SYl~;BOL DESIGNATION ( Qont • .) 

~- ~ ~ _, 

_Des?pnt}on -

Navy or 
JAN Type 

·ntnnber 

RESISTORS {Cent ) .;;:..;;.&.. . - .. , . 
'• 

.. ''*' 
-6~1874 A T'IID:UAT0I},: B;-idg!?d T pag, 500 pot 

ohm, metalized · · plu·Stwo 
-RC21BE5llH 
Resistors 

•'-• 

SwiTCHES ... 
< • 

SWITCH T0ggle s 'l;JPDT, 3 amp ,, ~24003 ... , .. , ~ 

lg5 v 
, 

SWITCH, srngle ci!·cui t, non- " 

shorting, 11 P()Sition one ... 
deck 

SWITCH, three circuit, short-
ing, four position, two deck 

· · TM.NSFOR•iERS 

;Havy 
Drawing 
:or Spec. 

J' ... , • . ' 

-

Page 28 of 4 5 Pt:Lge s 

Nfr's 
M_fr. Desig

-Code natio11' 

2360 9680;..8791 
~ 

2160 20905-GH 

3410 

3410 

. 
rl• 
Q't:j 

E-i 0 < 

r.f ~'Contractor's 
& ~ Drawing and 
ro -Pa.rt Number 

380 2010 00 

l . I 
·-· 

-
'266 1030 00 

266 0002 00 
259 1421 00 

259 1361 .)() 

(See figure' 7-75' fb;.· Wirlding Data) 

~e~crCo~l~g~~~TMN~~E~ 500ohmL~e ~s~~-~---~----~~-~-2-5~ ... ~------~~-.~~6-6_7_7_0_5_1_00_ 
rormer · ohm voice coil 1 

----------~--------~---~--.---------~~----------

. .. ' 
" " ., ...... , ... ........... ""'"'"""'-'>«··-- ' ... ····" . Loud Speaker SPE.AKER.t 5'' PN, 6 ohm voice -49437 252S $2482 27r 22oo· oo 

coil 

' 

; I I 



Symbol 
Desig
nation 

C-1101 

C-1102 

C-1103 

10452 

Ti1DLE 6-2 
PARTS LIST BY SYHBOL DESIGNATION 

FOR NLVY NODEL TCZ-2 THANShiTTING EQUIPHENT. 

NAVY TYPE -481628 ANTEi~NA SHUl\lT CAPACITOR 

Function Description 

I 

jAntenna Shunt Capacitor 'CAPACITOB., 
I test 
'Antenna Shunt Capacitor CAPACITOR, 

! test 
Antenna Shunt Capacitor 'CAPACITOR, 

test 

CAPACITORS 

25 mmf ±10% 10 kv 

25 mmf ±10% 10 kv 

25 rmnf ±.10;! 10 kv 

Navy or 
JAN Typo 
Number 

-482977-10 

-482977-10 
I 
l-482977-10 

I 

Navy 
Drawing 
or Spec. 

Page 29 of !;c5 Pages 

Hfr's 
Hfr. Desig
Code nation 

30 j1860-201 

1

4210\XYA-10-425 
30 1860-201 

f4210,XYA-10-425 
130 1860-201 
14210 jxY A-10-425 

. 
r-1 
0 • 

E-l'"d 
ri·~ Contractor's 
8.-;:: Drawing and. 
~ Part N umbE:r 

914 1762 00 

914 1762 00 

914 1762 00 



Symbol 
Desig
nation 

P-1501 

P-1502 

10453 

fyp.ction 

Cable Connector Plug 

Cable Connector Plug 

Connecting Cable 

TABLE 6-2 
PARTS LIST BY SYhBOL DESIGNATION 

FOR NAVY HODEL TCZ-2 TRANSHITTnJG EQUIP.t<IENT 

65X-7 CONTROL CABLE (500 1496 OOD) 
{Power Unit to transmitter) 

D~scrj..ption 

CONNECTOR, 27 terminal 90° 
plug female 

! CONNECTOR, 27 terminal straight I plug male 
I 

CABLES 

HULTI-CONDUCTOR C.ABLE, 27 con
ductors all #22 ga 

Navy or 
JAN Type 
Numb!=3.r. 

I 
I 
f 

t 
' 

Navy 
Drawing 
or Spec. 

Page 30 of 45 Pages 

Nfr's 
Hfr. Desig
Cod~ nation 

. 
r-1 
0 • 

E-t'd . 

~·?. Ctntractor's 
c.>""' 
o.. M Drawing and 
~ Part Number 

1371 4060 00 
• 
1371 4049 00 

424 2710 00 

r· 



Syrr1bol 
Desig
nation 

P-1601 

P-1602 

~v-1601 

10454 

Function 

Cable Connector Plug 

Cable Connector Plug 

Connecting Cable 

TABLE 6-2 
PARTS LIST BY SYLBOL DESIGFATION 

FOR NAVY HODEL TCZ-2 TRJ>JJShiTTING EQUIPHENT 

65X-8 POiJER CABLE ( 500 1497 OOD) 
(Power Unit to Transmitter) 

Descri12tion 

£1.lliill 

Navy or 
Jtl·I Type 
Number 

CONNEC'J:QR, 10 tenninal str<3.ight [u-7 /U 
t' 

C""''PEC""'OR . 10· t . - ~0° IU 9 /U v.Lh·~ 1 , erm1.na.1 ~ ·~- -
plug I 

J. 

GABLES 

MULTI-CONDUC'I'OR CABLE, two //14, II 

one #18 and seven f22 ga 

I 

I 
t 
I 

Navy 
Drawing 
or Spec, 

" 

Page 31 of 45 Pages 

Hfr's 
Hfr. Desig
~ Eation 

630 lFIU0-21-
. t9/16 

.. 630 lRi!'K-10.:.. 
l24C-9/l6 

360 

t 

I • :,. .. , 
0 • 
E-i'O 

• o Contractor's r-l'>' 
0 "":' D r r~v- ~ ~nd '"' ... r a ·h ~L .... lt; u;. .... · .... ,..., Jo-1 

~ Part Number 

--
371 5140 00 

1371 5129 00 

I 
424 1010 00 



Symbol 
Desig
nation 

E-1701 

E-1702 

P-1701 

P-1702 

H-1'701 

" 

104 55 

Function 

Reducer Bushing 

Reducer Bushing 

Cable Connector Plug 

Cable Connector Plug 

Connecting Cable 

~' ._. '. 

TABLE 6-2 
PARTS LIST BY SYMBOL DESIGNATION 

FOR NAVY MODEL TCZ.-2 TR4NSMITTING EQUIPMENT 

65X-9 POWER CABLE (500 1498 OOC) 
(Transmitter to Load Coil) 

Description 

Navy or 
JAN Type 
Number 

hiSCELL.ANEOUS ELECTRICAL PARTS 

BUSHING, clrunp reducer fr 
7/16" to .280tt 

BUSHL~G, clamp reducer fr 
7/16" to .230" 

om 

om 

CONNECTOR, 3 terminal 90 0 

plug 
CONNECTOR, 3 terminal str aight 

plug 

CABLES 

Two Conductor shi~lded CABLE, 
i¥20 .A.\,TG 

... 

' - ·~ 

,.,.., 

' 

Navy 
Drawing 
or Spec. 

... 

~"" ' ...... 

'•. 

Page 32 of 45 P~gos 

Mfr• s 
Nfr. Desig
~ nation 

630 p 

630 p 

630 IRNK-27-22C-
11/16 

630 m~lJC-e 3-22e 
7/16 

1/8422 

' .. ~ 

. 
r-i 
0 • 
E-i'tl 

• ,g Contractor's 
r-i,~D . d o raw:mg an o.s.. 
[L2 Part Nwnber 

371 1110 00 

371 1110 00 

371 1090 00 

371 1109 00 

425 0250 00 

,. 



Symbol 
"'"' .· vesJ.g-
nation Function 

-~-, Audio c~upling C-1901 

C-1901 
Capacitor 

Alternate 
. I 

Alternate C-1901 i 

c:.1901 1 Alternate 

C-1902 I Spark Suppressor 

C-1902 I .Uternate 

C~l9021 /:..1 ternate · 
i 

C;..1902 I Alternate 

c..:1:903 .j LV Filter 

C-1904 
I 

LV'Fi1ter 

C-1905 HV Filter 

C-1905 Alternate 
'-' 

C-1906 H\t Filter 

C-1906 I Alternate 

10456 

TABLE 6-2 
PARTS Ll.ST BY SJ'l:-',BOL DESIGNATIOi1 

FOR ll.AVY ::OJ?EL. TCZ-2 TRArSl:ITTTI{G EQUIPl"..ENT 

NAVY TYPE COL-211624 PO\v'ER UNIT 

Description 

CAPACITORS 

Navy or 
JJi..N Type 
Nu11ber 

---r·-, --~-~. 
~CAPACITOR, paper, 

400 ~!V .. 
CAPACITOR, paper, 

-15%, 60Q wv ; 

2:0 mf t20% ~l.-48403~B20 l 
2.0 mf +40 j'cw53BlFF205 I 

CA:P.ACI'J.'OR, paper, 2.0 mf +40 
1 -1~/!, boo vN . . . 

4 CAP;,CITOR, paper, 2. 0 mf ±.201o, 
400 iN . 

CJ,PACITOR, paper, 2.0 mf' ±.20~, 
40o·wv 

i Cl,PICI'l'OR, paper, 2.0 mf +40 
... 15%, 6oo wV 

C!.P.f.CI'tO~- _paper,. 2.0 mf +40 
-15%, 600 \N . · . : . 

CAPJCITdR; paper, 2 .. 0 mf ±.20%, 
l 400 w ,, ; 
CJPICITOR,. -paper, 8 mf ±.20fo, 

Boo w · 
CLI' l C ITOR, paper 1 8drrf :!:;20%, 

eoo v.rv 
CJtPACITOR, paper, 4 mf ±.20/Z, 

2000 'v,/V 

. 'CAPACITOR, paper, 4 mf' +2~ 
·-J:O" · · · ·2000: l\'V' ' ,. !J . ., 

CAPACITOR, paper, 4 mf ±20~, 
2000 wv 

iCAPACITOR, paper, 4 rof +20fc ! -10%, 2000 wv 

. .. . I 
CP50BlFF205 

-48403-B20 
.,, . 
-4840i-B20 

l -

lcr~3BrFF2or;' I / " 
lCP50BlFF205 

~-484d3-B2o I 
. . . I 

-482935-20 I 

1-482935-20 .. 

·-~~:~417-20 I 
c~!_OElF J405V 1 

-4al417-.2o I 
\ ,~ 

CP70ElFJ40,5V 

Navy 
Drawing 
or Spec. 

~· ... :-·"'•_"':,. .. ~·-·: 

Page 33 of 45 Pagos 

hfr's 
Mfr. Desig
Code r.ation 

-r-;11 t 

I t 
t I 
I I 
I I 
I 911 i 
I · I 
j911 1 

i f 

i I 
. I 

911 I 
911 tKG-U-

4080 I <)11 KG-~~ 
! 4Q~. 
l 91~- fTJU-

20040 

9ll ·!TJU:. ... 
20()40. 

. 
r-1 
0 • 
8"0 

• o Contractor's 
rl ::E: D ' d o reiDng an 
0.. H p t ,. b 

tl) o ar r: ur.~ er 

1954 2484 00 

!961 4062 00 

1961 4070 00 
I . 

j954 2444 00 

1954 2484 00 

1961 4062 00 
I 
1961 4070 00 

f954 2444 00 
I. , 
930 1940 00 

·•) 30 1940 00 

930 4040 00 

962 4013 00 

9304040 .00 

.,962 4013 rio' 



s1fur;or 
J2.esi~
nation 

C-1909 

C-1909 

C-1909 

C~ltJ09 

C-1910 

C-1911 

C-1911 

C-1912 

C-1913 

10457 

,., " 

Fynction 

LV 1:1 oise. Filter 
.LV Noi;se;< Filter 
Alternate 

C-l908A, C-1908B 

HV Noise Filter 
HV Noise Filter 
Alternate 

Spark Filter 

lilternate 

A1.terna~e -, 

Dynamotor Input 
Noise Filter 
LV Noise Filter 

Alternate 

HV Output Noise 
Filter 

Dynamotor Input 
Noise Filter 

TABLE 6-2 
. . PARTS LIST BY SYNBOL DESIGNATION (Cont.) 

t. . ~ 

i'Navy'or 
-~ .. v ~- ' :. il: ~ ,. 

Des@ziipt:}2n 
+ ' ) _JjAt{ _Typ.Gc 

· Number · 

! . . . . . • .. . . . . . " I .. .. . t 
!'DUAL C.APPCITOR,· paper . ~-4831'.2-B20 I 
l Pa~i r~~·'t-~ot2# .6c¥t ~ ~- : 'I 

i P~rt of Q .... l<J07 . .. . .: .. 
DUAL CAPACITOR, 0.1/0.1 . ' CP51B4FE'104 

.. ID_t· .+40 7 1.5,%, .. 600 .l\W .. .:· _ 
Dll'AL' C.AJ'.tCITOR, paper t' -4831~-.B20 .

1 o.r/o .. 'l,mf ±20fo, 6oo :'WY ".. . 
~.art ol' t.-1908 .. I .. .. . 
Part of c:...1908 •. . I 
PUAL CAPACITOR, o.l/0.1 I CP5IB4FFl04 
.inf +40 :-151!, .600 IN I I 

j CtPI~lTOR, paper, 2.0 mf l :4.8403:_B20 j 
t20%, 400 w 

ClP!.CITOR, paper, 2.0 mi.' +40 CP53B1FF205 I 
-15%, 600 wv. > ' 

CJJ>.l,ClTOR, paper, 2.0 mf +40 CP5DBIFF205 
-15%, 600 w I . 

CAPACITOR, paper, 2. 0 mf t20/~, -48403.:_B20 
,400 w 1·-: . ·• 
··c·AP.ACITOR, mica, 0.01 mf i201o, . -48643-A20 
500 wv ,,,w •.•.•. 

I 
I 

Navy 
Drawing 
or Spec. 

CAPACITOR, paper, 0.1 mf t20io, -48197-C20 
,6:00·· W··~· .. -·'"f 1··-~ 
APACITOR, paper, 0.1 mf ilo%, 

! 600 wv 
pAPACITOR, paper, 0.1 mf t2o%, 

f
'l500 w 

' 

:APAGITOR, Hica, 0.01 mf ±20/t, 
'500 wv 

CF50B1FF104K I 
I 

-48643-A20 

Page 34 of t,5 Pages 

. JJf~' s 
< : J,.. \". 

Nfr.-Desig-
Code nation 

l ·p I ·· · · 
1911 J.;n-m 

4250j2527-9 

I 
1911 
14250 

I 
I 

I I 

1911 

911 

DYRT 
2527-9 

I i 

! 911 I 4L 
40301 H-10 
4250j 
9il· 
4210 

911 DYR-
4250 15010 
911 ' 41 

! 40}01 H-10 

. 
·....; 

0 • ' ' •, . 
E-4 '1j i .• 

• o Contractor's ....; ·-· 
· g_ -: . D,rawin:g and 
~Part Number 

! ' 

1· 956 4016 40 

f 
f 9bl 5038 00 

1956 4016 40 

I 
1961 )038 00 

1954 2484 00 

961 4062 00 

961 4070 00 

954 2444 00 

910 1107 40 

956 2018 40 

961 4018 00 

930 0012 00 

1910 1107 40 



Symbol 
Desig
nation FUDstion 

.;_, 

;-' 

TABLE 6-2 
Pl\RTS LIST BY SYLBOL DESIGNATION (Cont.) 

r 

Description 
• ') ~ "T' 

Navy or 
JAN Type 
l':wnber 

Navy 
·Drawing 
or Spec. 

~ ~-..__:,__ __ .. -- . .. 

C-1914 T 8 1 2 v Output Noise 

j· · 2~t!t6~~p·u; Noise Cwl'9.!:5 

c..:1915 

C-1915 

C-1915 

G-1916 

C-1917 

a-1:9~1e 

C-1919 

C-1919 I 
C-1920 

j._'" 

.~ t ~ . 

C-1920 

C-1921 

C--1921 
~"'~: .. -,o,- ":"-. ~' 

I 
l 
l 

C-1922 . 
. ' 1 

C-1922A I 
C-l922B ; 

l0t~5B 

Fi:l:ter 
Alternate 

Alternate 

Alternate 

:flV Output Noise 
Filter 

28 v Output Ripple 
Filter .;. 

14 v Output Noise 
Filter 

14 v Ripple Filter 

Llternate 

Line.Fi1ter 

Llternate .. ,. 
Line Filter 

Alternate 

C-1922A, C-1922B 

Line Filter 
Line Filter 

CAPACITORS ~Cont.) 
.. , . ·r 

. ·1r-cAFACITOR~-~ica, .. o. 01 mf ±.20% l -4864.3~A20 1

1 
' 500 w . . ' . ,, I ' I' . 

j:CA!~I~~R,. .pap~r, :~·~c ~- ±~ofo, J-484,~3-B20 
CAPACITOR, paper, 2.0 mf +40 j CP53BlFF205·j 

l ,...r! 60 .nt-........... -··-·~···~-.··-·-"·~·~1-.., ......... ·--.. - :;>;;,, 0 In,··.;~.·· · ~ ·.· ~ ;:·. · t.: .· 

CAPACITOR, paper, 2,0 mf +40 j CP50BlFF205 
-15j!, 600 FN . ,. . . t 

CAPACITOR, paper,·· 2., .. 0 mf ±20%, .,. -48403-B20 
. 400 VJV ~ 

CAPJICI'fOR, paper:, 0.1 mf ±20%, k ·· ···;. · c ' 
. :1500 VJV· ~ . . • · I 

CAPPc:xoa,~ paper; ;4'm.t: ±.ac:tt, j-4829 34-20 
50 iJN I 

CAPACITO.R, mica; 0.01' mi' ±.20%, ! -4864J-A20 · 

500 wv I 
CLPICITOR, Electre lytic ,:~;:zcrmr· · ·.:.4829 56 

l + 100 -10%, 100 WV. . I 
C1Pi.CITOR, E1ect:tolytic, 20 mf CE630200J l 
. + 150 -10%, 150 wv . . 

I C.JP .. /CITOR~ ~aper, 2 mf .~lOfo, -48777-10 ~· 
. 600 wv ,, ' .. . 

C'lFiCITOR; paper, 2 mf +20 CP70BlFF20)1J I 
• :...10%, 600 IN' . .. ' · . 
CAPACITOR, paper, 2 mf ±.10%, -48777-10 · · 

600 ~lV -:-· ~ . ... • .... "" 

CAP.ACITOR, paper, 2 mf +20 ·· . CP70BlFF205V 
::1o7o; ··6oo w'V ~"-"f:"":'"· .... ~."-"-+ 

DUAL CAPACITOR, 0.1/0.l ~s 
+20 -10%, 600 wv 

Part of C-1922 
IPart of C-1922 

CP51B4FFl04V 

Page 35 of 45 Png.:;;s 

hfr' s 
·1\ffr. ·Desig

. ~ nat.j,on 

911 ! 41 
I 

4030,.H-10 
.9:ll 

1 

I I 
!911 I 
i I 
I ~~;0 I ~~~lO 

911 jPC9B36 
4250! 
911 14L I 

14030!H-10 
911 IRVL-10051-1 
30301SPO 38482 ·j 

911 IK~3020 I 
16401,,7649 

911 ·j~KG-3020 I 
. 1640 !A7649 

I 
I 

r-l 
0 • 

E-<. 15 Contractor's 
'ti ~· Draw:l.:rlg and 
~ Pai't Number 

)10 1107 40 

j954 24B~ oo 

1961 4062 00 

1961 40'/0 00 

1954 2444 00 
I 
1930 0012 00 
I 
j 

j930 0013 00 

1910 1107 40 I . 
! 

183 3310 00 

1184 6527 00 
I 
!930 7822 00 
I: 
I 

962 4010 00 

930 7822 00 

962·4010 00 

961 5037 00 



Symbol 
Desi~ 

TABLE 6-2 
PARTS LIST BY SYl•illOL DESIGNATION (Cont.) 

Page 36 of 45 Pages 

,.....j 
0 • 

8
• '8 Contractor'~ 

,.....j ··~ 

o ""' Drawir.g and 
uatiou Function Descript:~?n . . . . . 

:Navy or 
.Jr~N Type. 
NUJ!,b,er 

Navy 
Drawing 
or Soec. 

hfr' s 
hfr. Desig
~ ne.tiQU c&.k Part Nuiber 

·--------......:~~-· -· . ....._-~. _ _,:....._..__...).. ---------------'---~-~·-, -"1---··-......C..~-

Alternate 

14 v Output Ripple 
.FHt~r'· 
Alternate 

CAPACITORS (Cont.) 
' .~ . 

i: DUAL.CAPPCITOR, paper O.l/0.1 mf\-43312-BlO 
I ''+lrwi 60"" J,nr . ' . . . ·. '- , ' .. _ Vfo, .. V •iV·· .. . · '· ·<t: l . 

! : CAPt.CITOR, Electrolytic!. 20. mf II· -4829 56 
! ··+100'' . lrvfl . 100' <ffiT . . .. ' ' , . ' , \ ,, 1 ~ U;o;, .~· · , ~, v ~ 1· · .. . ' ' ' 

l C:?JCITOR, Electrolytic, 20 mf ! CE630200J 

l 
I . I 
I 
I 

I 
i I' + l5Q -lot: 150 .wv . ' ! 

----·--·-·--i--·------

9lld
1
DYRT r (~56 4016 20 

425 . 2527-9 ! j .. 

I 
';;ll J RVL-10051-lj 1,183 3310 00 
30Jo! Sf-tt ·38482 I !· • ' '. 

l ! -~-~·-"_L_l~~~--~~~~--~-~-<-' _·; 

D,-1<)01 LQW .rVo:btage 
---i-----------r----

11)~~1~\;0'J;'CR; Input: 11S·V ~-· jCLJlN~-211623 I 
Dynamo. tor 

~ ' I , .. l • ! . o~tput 1/1.: 28 :v nc 15 ·-amp ·· l .. · · ·
1
1 

j Output {!2: 14 v DC 1. 2 amp ' 
D:-1902 High Voltage !'DYJ:UJ·!OTOR,' lnptu:• Il,.S V ·;·.. t CLEN-211622 !' 

I , 
dynamo tor 1· DC . ' 

1.· 1. Output 1/f:: 400· \r ·nt 7·50 ~a. !r ·li 
! I Output h~2: 750 v DC 350 ma : ! 

--:-i--~....__~.;__,:.-___ . __ _j,_l-'-'~ .•--:-·.,...-'---' _ .. ..:.,-.~-.. -. ·:---:-·_L-

E..-1901 
E-:1901 
E-1902 

E-1902 

E-1904 

E-1901 

E-1908 

10459 

. I .·, . . . 
i FeedthPu Bushing 

I 1.1 terna te · · 
Feedthru Bushing 

l ' ' 

!1.1 tern ate 

I Resistor No1.mting 
1 :Block·· 

Pilot Light Bracket 

Pilot Light Bracket 

: _l'iiSC~L_L!.NEOUS ELECTIU~LL PIRJ.2 

I .. BUSH.ING-3/-8-:--; 5_ f8" .. Cerru-.:i1-.e-- !NS4W~262·-· _.:-.,i..----1 I 
BUSHIN:G' 3/8'' ·){·5:,18"· n.ersmie· l-61511· I 1241019'/91. 

I:Bg:;:~PL?G'. 5/~" ~ ~/8" :· IN~4W4102 ·. I ; .. I "' 
BUSHING PLUG, 5/8" x 5/8" NS3W4102 · 2410j 

Ceramic --~""'-::::··;··,.~:· , .. _,.r · ' 

I :;.;~r~~:·:n:: t::-~;:n.t ---~-~-. 1-- -- ': --- 11:·:~ j 3~-1 Mounting for miniature bayonet 11200!130 

1 
base bulb · 

-r--T.....:..,__....., __ -. --
1 ~190 0006 00 
I !190; 2919 oo 
1 19o oooz oo 

I. 19o 2920 oo 

·~-- 1~~2:8~~ ... ~2:. 
. 262 1230 00 . 

'262 1230 00 



Ti'.BLE 6-2 
PI.RTS LIST BY SYHBOL DESIGNATION (Cont.) 

Symbol 
Desig
nation Function Deseriptton 

.. 
F-1901 f Po1-ier Line Fuse ! QARTFUDGE FUSE, 30 amp 

I :250 v, 9/16" X 2'. ' 
F-1902 l Power Line Fuse I CARTFU:OGE !<'USE. , 30 amp 

. 250 V 9/16" X ~ 11 

F-1903 

F-1904 

·D-1901 Dynamotor CARTRIDGE FUSE, 15 an:p 
Primary Fuse 250 v 13/32'~ x 1-1/2" 

D-1902. Dynarootor CPRTRIDGE FUSE, 15 amp 
.. Primary Fuse 250 v 13/32" x l-1/2" 

F=-1905 I :-28 v. Supply Fuse ,. GAm'RIDGE FUSE, 15 amp 
250 V 1.)/32" X l-1/2". 

F-19~ I ~14 v Sup~x FuSf: ·CARTRIDGE FUSE, 3 amp 

FUSES 

I . 250 v 13/32" X 1-1/2" 
F..;l-9.07 l! 400 v Supply Fuse . CARTRIDGE FU,SE~ aircraft, 

1 < ' .· 1 amp 1000 v, 3/8" x 3" 
F-:19~ I :'U50:1<' Suppl. Y.. Fus. e I CARTRIDGE .. FUSE; ,aircraft, 

. · • ; .: . · ; .l amp 2500 v 3/8" x 4-l/2 .. 
~- : ...... '· ... ·'.·.. . 

' J 

I 
l 
I 
I 
I 

.1. PIIDT LAMPS 

Navy or 
.. JAN Type 
N~.Wber 

'I 
I 

i 

I 

I 
I 

Navy 
Drawing 
Qr Spec. 

Page 37 of 45 Pnges 

Ivlfr' s· 
tvlfr. DE;sig
Codfi nation 

I . . ,"-.;c. 

1'252~ 380-030 

12521)80...030 

., . r 
I. L 

l 
1 292ol2104 

292012109 
i 
I 

. 
.-f. 
0 • 

E-t 'Tj • 
• o Contractor's 

.-( "'"' o ~ Drawing and 0.. J.l . . . 
Cll o ·· f~rt N umbfir 

1
264 2301 00 

264 2301 00 

264 6oo 9 oo 
I 

1264 600 9 00 
I 
1 264 6009 00 

264 6002 00 

f 2~4 _7040 00 

t 
12647090 00 

I-1901 I I'ilotiight Bulb -1 I'ILOT LA1,·2, miniature base, -T-- I iasliT-3-i/4 r-J262"]26o60' 
1 ~ · ! 12~16. volts 0.10 amp 1 , 38461 

I--1902 j' :r:.· .. i.lot L;tght Bulb PILOT :LAMP, m~niature I 11881! T-3-l/4 I . [262 3260 00 
·.. . .. L..:..u.. _ base, 12-16 volts 0.,10 amp 1 3846 , 

. 

J .:-].,_~,~1.·1 }X:~~smi~ter-·to Pover 
· .· ,,. 11Iht~ntrol Cable 

- ·· Connector 

J-I9o~ Transmitter to Power 
j Unit Power Cable 

10460 1 Connector 

.JACKS .@D RECEPTACLES 

I PLUG CONNECTOR, wall mounting, 
1 27-term 
I 

PLUG CONNECTOR, wall mounting, 
10 term 

T ·s ,-4993_ 

-49939· 

-••.• , . ..,. .. "' •• "':'-!1-

I 630 !NK-27-
""'-~-· ·32S-Z·· 

6jo RFK-l0-
13iSL..2 

I I" ... 

I 

T 
371 4010 00 

371 5119 oo 



~bol 
Desig
nation ftitictibn: · 

-·--..,...-------
~ 9 I J-1 03 

J-1905 

J-1906 

J-1901 1 

J-1908, 1 

i J-1909: ' 

J-1no I 
• 

K-1901 ! 
I 

K-1901 i 

K-1902 I 
K-1902 I 
K-190.}· 

K-1903 

10461 

Remote Control 
Terminal Board 
Rem~te:Tr~~~j~~e.r 
Power Terminal 
Boar,ti ~·. · .' · ~-, 

Navy RADIOPHONE 
Terminal Board 

HV Dynamotor 
Connector Socket 

LV ·nynmrwtor• Con~ , . 
nectar Socket 

Relay :f.:ll;)tmting. Plate 

~ay Mm:m'tin,g ~Plate 

Filter Box~e;minal 
B'oard·; · 

Master Start Relay 

Alternate 

Carrier Relay· 

Alternate 

Keying Relay 

J:..lternate 

TP.BLE 6-2 
PARTS LIST BY SYhBOL DESIC1'H1TION (Cont.) 

Page 38 of 45 Pages 

Nayy or 
JAN Type 

. De..§sription Nunber 

~~rt;,:o£: 'J-7:J:'903, , 
10 --termin!:J,ls · ; ' t ~. ,. .• ,...-. 

j · TEmilill.I), BO.t>:il.D, 
21 4 .erminals 

Cn~·'lf.,I"'·"''•R t .,., ... t '-'•' ~.::!J,J J.v. ~ o COu uaC , .. 

wall :mou.ntinR ~ .. ;female .... 
CO~WECTOii, 6 ~;~o~ ta,cy) .. '1-rall . 

1 mountj_ng, fe~ule . ·, 

I' B_~e±i te pl.a te · Cir:ili~d to· 

1 · mount. K--~-9C1 :w.d K. -19?3 

I Bakelite. pla tc l:!1i:l,leC. ::.o 
· mount K-190~ and.K--1904 

i. TE!lY!INAL BOJ..RD~,-. 10, ~erminc.ls 
! ·, 
I 

! ,. ' . 
! RELAY, Contac;+~ 3., PlW, coil 
I 115, v DC 
i RE:f,;AY,·Contacts; 3 PNO, coil 
I 115· ?1. DC ' 

RELAY, Contacts 2 PHO,.coil 
7.2-14 v DC 

:RELAY, Contacts 2 a:o, coil 
· T:~z::.l.Lf~v~ 
RELJ\Y, Contacts 2 PDT, coil 

i 115 v DC 
jRELAY, Contacts 2 PDT, coil 

I 115 v DC ' ' : : '' . 

I 
I 
I 

I ... d 
! -4-9942 

I 
i -49942 

j 

1-29533 
l 
l-29523 

l 
...... 29524 

-29525 . 
I 
1-29526 

1
.. ·,' ., . 

' ~ ·-~ . 

Navy 
Drawing 
or Spec. 

I 
I 
I 
i 
i 
I 

t 

l830 i 
i -· ·j 
I .t 
I I 

js'3t5!. 
I I 

1 830 1 
! I 

183ql 
j 830 ! 
i l 

1830 ; 
j: I 
!830 
!. 

.-1 
0 • 

E-t'Tj 

r-i ~~ Cpntractor' s 
o n ..... r' -:~ o.. H . . .. a1-nng an\ .. 

Ul o Par·t lT tZ . .''.:JIJr -- - .. -------.---

·-----r·-----r--------·----
1 1571 1545 20 
i i . 
l i 

I· I SOCi 3964 002 

I :500 2072 001 
1 I · -
' i500 2072 001 

l - ' 

I 
1502 3379 002 I . . 

l5o2 38So oo2 

571 2121 10 

--.-------....---r------r----r----------
l287 I 

i 
l 

I 

!2050 I c.:.. 3354~ 
I I 
/zs1 fR::J.o · 
120~?jG-33402. 

287 tR-:-39:D ___ 

1
ls2o!JD115RR 

I . ' . 

I 405 oo19 oo 
I ,. i ! 405 2203 10 

I '::; ::::: 
1
'. T!-4&5'-aoi5 otr . l 

' ,.405 2208 00 

.I 



Symbol 
Desig- ., 

TABLE 6-2 
P/1RTS LIST BY SYMBOL DESIGNJ;TlON (Cont.) 

nation Function n€~cTiR~ioh ;. ·· . ~ 

. Navy or 
JAN T~y1~e 
2Num~r' 

Navy 
Drawing 
or Spec • 

--
K.;;.l904 

K-1904 

L:-:190! 
L-1902 
L-1903 
1-1904 

1-1905 

I,.:.l906 

~l90V 

.[;...1908. 

1-]909. 

1-1910 

L-1911 

L-1912 

L-1913 

10462 

Plate Pow-er Relay 

Alternate 

. . 

:"~} j~ RElAYS. (Cont.) 

l . . 

1 ·-29531 RELAY·, C~ntacts'~ PHO, coil 
25-28 v DC -"V ••. -- ·~·. 

RELAY, Contacts 2 PNO-; :rco11 
J 28 v DC nom 

1 ~29532 
l 
i I 

• ;INDUCTORS AND REAC'TORS. 

14 v·Output:Filter ~REACTOR, -0.1:5 hy i.o am~ 2500 v! -302062 
400 v Output Filte.r REACTOR, 6 hy 0.3 artlp,,_ ?500 v l -302061 
1150 v Output Filter REPCTOR, 6 hy 0.4 amp, 10,000 v l -302063 
14 v Output Noise 1 CHOKE, 22 microh ! ...;47902 · 
Filter t • .,. 

14 v Output· Noise I CHOKE, 22 microh ..;.47902 
Filter 

28 v Output Noise 
FllteZ:· 

28 v oiltput Noise 
Filter 

LV Dynamotor Input 
F:ilte.r 

CHOKE~ 22 microh 1 ~4i902 

CHOKE; 22 microh 
I 
1.;.:47902 

CHOKE 7 22 mieroh 
j 
~ -47902 
I 

LV ·Dynamotor Input 
. Filter· 
I HV Dynamotor Input · 
l Filter 
1 HV Dynamotor Input 
I F·1t · · 
1 

J. er 
400 v Output Noise 
Fi~~~l' __ . 
400 v 'Output Noise 
Filter 

CHOKE, 22 microh -=47902 

CHOKE, 22 microh l-47902 

CHo·:KE, 22' microh l-47902 

CHOKE; 1.0 nm 300 ma Pie 1:4?895 
WQW}.g .•. ,. . .. 

CHOKE:, 1;. b mh 300 ma Pie ,-47895 . 
'\round 

I 

I 
I 

I 
I 
I 

L 
I 
1 

'I. 

Page 39 of 45 PngGs 

l>ifr' s 
.Mfr. Desig
Code nation 

[ 28'l f R-39D I I .. 
118201 JD28AA 

I 

1780T 
I
' 780 1. 

780 ; 
1384! 
30 30 l B.F--58 3 
1384i 

1
3030JBF;;;.583 
13841 

13030 IRF-583 
1384,. 
3030!RF-583 
13841 .. 
3030 RF-583 
13841. 
3030jRF-583 
13841 
3030! RF-5B3 
1384 

303~ RF-583 
3220 R-3QOU 

fz~0 · Ii~3o~ou 
.309 . 

. ,.... 
0 .. 
8't1 • o Contractor's 
r-i ·~ 
o ~ Drawing and 

J5· a P.art Number 

140$ 0014 00 

! 405 2206 00 

I 

i 678 2600 00 
l 678 .. 23?0 00 
l 678 1510 00 
j240 -5400 00 

1240 5400 00 
I 
j240 5400 00 
j 

! 240 5400 00 

1240 5400 00 
I 

j240 5400 00 

I 
j 240 '5400 00 

I 24{) 5400 00 

240 5800 00 

24o .. 58oo oo 



TABLE 6-2 Page 40 of 45 Pages 
PARTS LIST BY SYhBOL DESIGNATION (Cont.) 

Symbol 
Desig
nati-on 

L-1914 

r.-:1915 

L-1916 

L-1917 

li-1918 

L-1919 

L-:.:1920 

I 
I 

l 

fwction 

400 v·Output Noise 
Filter 

ll5G 'V O·titput· ~l Ocise 
. F:U.ttr 

·u;o:·v· output Noise 
Filter 

11$0 ...,·Output· Noise 
Filter 

ll,50 v Output lfoise 
Filter 

tine F:i.1ter 

Line Fil.'ter 

r-c'HOKE, 

I COOKE, 

'CHOKE: 

,CHOKE, 

CHOKE, 

CHOKE, 

CHOKE, 

Navy or 
JAN Type 
Number 

ItJDUCTORS AND REACTORS (Cant,) 

1.0 mh 300 ma 1-47895 
' 1.0 mh 300 ma l-47895 

i~ 0 ir{ h300 ma I a 1-4795 
' 

l.o mh 300 ma 
I . 
1;,:.47895 

i.. 0 mh 300 ma 1~47895 
I 

22 microh 
I .. 
!_;;47902 
I 
I 

22 microh !.:.;47~02 
' I 

PLUGS -
P-1901 j flV Dynamotor i CONNECTOR, chassis 'mount, 

I Connector Plug 
1
. 6 con tact, male " ...... . 

P-1902 LV Dynamotor CONNEC!OR, chassis mount, l Connector Plug I ~- con:tact,ma1e 

R-1901 I 

t R-1902 
R-1902 
R-i9a3· 

I 
I 

______ ,.._____,. _______ _ 

Relay Current 
Limiting Resistor · 

Spark Filter Resistor 
4-.l:ti~rna t!3 
tfete:r· Shunt 

RESISTORS. 

RESISTOR,· 63 ohms ±51~ ''120 w 63881-F I 
RESISTOR, 200 ol'lr!l ±20% 2 .. ; .. ~ , .. :···· 63"705-201 ... , 
~ISTOR~>: . .200 ohms ±5% 2 w RW5}~:Z0l 
RESISTOR, Section #1: 13.4 ohms GOM:..633920 
±.5fo Section 1/2; 6. 7 ohms ±5/{ 

Navy 
Drawing 
or Soec. 

hfr's 
hfr. Desig
<;{ode nation 

13·220J R-:3_00U 
30901 :· 

13220 R-300U 
3090! . 
32201. R-. 300U 
3090 · .... 
32?01R-300U ! 3090 ... 

13220! R-300U 
3090J ·· .. 
138·1-· 
303oiRF•583 

'1)841 I .. I 
j 3030 l RF.-_58 3 

1

425J---.----

2)60 133-0200-7 

3450 
1,• 

. 
r-1 
0 • 

E-t. '8 Contractor's 
(j ~· Drawing and 
~ Part lhwber 

I . . 

I 240 58oo oo 
i 

1240 .5SOO oo 

1240 5800 00 

1240 5800 00 

1240 5800 00 
I 

1240 5400 00 

l 
I 240 "400 00 I ,_, 

I 

1 17'33 0169 oo 
709 2005 40 
747 7533 00 

. 7If~ioa· oo 

! . 



TABLE 6-2 
PARTS LIST BY SYMBOL DESIGNATION {Cont.) 

Symbol 
Desig
nation 

R-1904 1 

R.-1904 I 
R-1905 

Function 

Spark Suppressor 
Resistor 

Alternate 
Pilot Light Dropping 
Resistor 

R-1905 1 Alternate 
R-1906 Line Voltage Bleeder 
R-1906 Alternate 

Description 

Navy or 
JAN Type 
Number 

RESISTORS { Cont,) 

RESISTOR, 200 ohms ±2ofo 2 w 163705-201 

RESISTOR, 200 ohm ±5io 2 w RW55E201 
RESISTOR, 1000 ohms ±5% 20 w 6}011F 

RESISTOR, 1000 ohms ±5% 20 w I Rltll5Fl02 
I P..ESISTOR, 100,000 ohms t20fo 1/2 ~RC21BF104 
1 RESISTOR, 100,000 ohms :20i! l/2w_Ea:JBF104 

SWITCHES 
- I 4 Wire Power Switch j TOGGLE SWITCH, SPST 1 amp 250 v j-24567 S-1902 

S-1905 Panel Interlock Switch SWITCH, push toggle, SPNO, 3 amp· 
250 v 

S-1905 I Alternate 1 S'WITCH, push toggle, SPNO, 0.5 -24195 

S-1905 I Alternate 
amp 125 v DC 

!SWITCH, push toggle, SPNO, 0.5 1-24563 
amp 125 v DC 

S-1906 I EHERGENCY Switch S~~TCH DPST, 20 amp 250 v AC -24458 
S-1907 4 WIRE - 6 WIRE SWITCH, toggle, ~ 3 PDT·, lO -24565 

Selector Switch amp 250 V l'1C 
S-1908 I LOCAL-R&viOTE Switch SWITCH, lever multi contact 1-24566 
S-1909 ON Push Button PUSH BUTTON, Black, normally 

"'~open ··and· closed contacts 
S-1910 I OFF Push Button I PUSH BUTTON. Red, nonnally open I 

and closed contacts 

TRANSFORMERS 
T-~war Audio Coupling TRANSFORHER, audio Prt: tapped/ -302040' 

at 200, 4oo, 600 ohms. Sec: 
tapped at 42, 60, 82; and 106 

104 64 1 ohms 

I 

Navy 
Drawing 
or Spec. 

l 

I 
I 
I 
! 

I 

Page tU of ,~5 Pagos 

Mfr's 
Hfr. Dcsig
~ nation 

I 2360!133-0200-7 
! I 

4250 

_l_ 

. 
r-1 
0 • 

t-~. '8 Contractor• s 
<S ~ Drawing and 
ti Part Number 

I 709 2005 40 
I 

1747 7533 00 
1733 1661 00 

I 
1746 2540 00 

745 2171 00 
j745 1171 00 
! ---

1a6oi20994-~6Ioiiloo 
2160!3592-N 266 1050 00 
1881 1266 000100 

1883 1GA19A44 1266 0003 00 

101017402 1260 0007 00 
1010 8660 26o 0008 00 

I I 
830 1502 0210 004 
2160.B-2 I 260 2020 00 ! 

12l60,R-2 I j260 2030 00 

I 
I 

780 677 2610 00 

I 



.!lllllilllilll ________________________________________ ,._ 

Symbol 
Desig
nation Function 

P-2301 I Cable Connector Plug 
I 

S-2301 Connecting Cable 

10465 

TABLE 6-2 
PARTS LIST BY SYHBOL DESIGNATION 

FOR NAVY MODEL TCZ-2 TRANSMITTING EQUIPlviENT 

65X-10 CONTROL CABLE,(500-4474 OOD) 
(From Remote.Unit to Power Unit) 

Description 

Navy or 
JAN Type 
Number 

I 

j-4<J950 ~CONNECTOR, 27· tenninal 

I ! 
CABLES 

conductor. 

Navy 
Drawing 
or Spec. 

Page 42 of 45 Pages 

lvifr's 
l>ifr. Desig
~ nation 

6 30 I NK-27 -21C
I 11/16 

i . 

I 

. 
r-1 
0 • 

E-irrj 

,..; -~ Contractor's 
g_·~ Drawing and 
~ Part Number 

!371 4020 00 

I 

1424. 2710 Q()" 

i 

I I 

I 



Symbol 
Desig
nation 

C-

C
*C-

*C-

, 
v-

C-

3001 

3001 
3002 

3003 

3004 

j004 

Function 

1'1eter Series Capacitor 

Alternate 
Relay Power Line Filter 

Relay Power Lir1e Filter 

Meter .Series Capacitor 

iAlternate 

TABLE 6-2 
PARTS LIST BY SYHBOL DESIGNATION 

FOR NAVY MODEL TCZ-2 TRANSMITTING EQUIPI'1ENT 

NAVY TYPE COL-47505 ANTD{NA LOAD COIL 

Descrintion 

'CAPACITORS 

CAPACITOR, 0.0007 mf ±,20J{ 5000 
AC TV 

CAPACITOR, 0.01 mf ±,20fo 500 v 
. DC 'vlV 
CAPACITOR, 0.01 rr£ ±20f, 500 v 

DCtWV 
• ct/ CAP/ICITOR, m1ca 200 mmf ±51" 

5000 Peak ~N . 

Navy or 
JAN Type 
e~h.unber 

-48643-A20 

-48643-A20 

1'4ISCELLAi'~EOUS ELECTRICAL P .t:.RTS. 

Nav<.J 
Drawing 
or Spec. 

"' 

Page 43 of 45 Pages 

iVifr' s 
e Mfr. Desig
• Code n~tion 

.. 
4250 
911 PL-762-6LS 

911 4L 
4030 H-10 
911 41 
4030 H-10 

. 
rl 
·0 • 
~'0 

• 0 
rl ~Contractor's 

g_ s.. Drawing and 
{1)0 

-. Part Number 

906 3701 40 

938 2060 00 
910 1107 40 

; 

910 1107 40 

906 3201 00 

938 2_032 00 

E-3001 
E-3002 

Ceram~e Feedt?ru .INSULJ'TO.-R, ce~arn~~ -~-~edthru j ... . ; _]5,Q.J.J007 O? 
Ceranuc Feedtnru rEEllTHRU,ant lead .in and xtmr ' I 507 7009 00 

_ Bowl · ·ant· te load coil te~nal·s 1 . . . :. 

\J-3001 .I Relay Power Connector, 
Part of Relay K-3001. 

J-3002 linput Terminal 

J-3003 !Ground Terminal 

10466 

· JJ;CKS .AND RECE?T.l\CLES 

JACK, 2 terminal, .part of Relay I 
K-3001 1 

iFEEDTHRU am· BINDING· POST ASSEMBLYi 
ceramic 

BINDING .P()sT; 571l" 'push type"'~···~ ::_·•· "'. 

'I 

,)>· 

'
1630' 

I 
72 1410 00 

~~~~·lltXJ?~~ 
~: 1 ser1es 

....... "':'.::;' 

.-; 



S;y'!llbol 
Desig-
~1ation iFuns;tion 

; "' '\;. ..,. ? 

J ... 3004 .Oonnectiefi .to Antenna 
'l'etminal :\on ifrarrsmi ttel 

J-3005 1;.llNT Connector·Teminal 

3006 Relay Power Connector 

K-3001 Antenna Keying Relay 

~-

L -3001 200 to 575 kc Load Coil 
'~ Assembly 

1-3002 200 to 575 kc. Vario-
-- me-ter J.ssembly 

1-3003 V ariometer and Load 
Coil Assembly 5'75 to 
1500 kc 

1-3005 Static Drain Choke 
,. 

'"" 

M ... jOOI Antenna J~eter 

10467 

TABLE 6-2 
PARTS LIST BY SYhBOL DESIGNATION (Cont.) 

l 

1D · t' 1 escpp &on 

' Navy or 
Jfll~ Type 
Ntunber 

. JAC~$ AND RECEPTACLES ( Cont,) 
~ t: <t 

!BINDING POST, 5/8 '* push typ~ 
~·" 

"< 

,. 

~lliD!NG oosr, 5/8" pu.sh type ' 

'"' '"' ''<-

poNNECTOR, 3 termina:I: ~C.hassi:f "''', 
~ffljf 

mounting type ,. 
' .. 

" ' 

' ,, 

-RELAYS· . 

RELAY, SPD~-~-~~-th vacuum contacto .29520 
' ' 

~ .. ~ ·- ~NDUC:!:QF..S lu~D REACTORS 
••e •«•-

INDUCTOR, loading coil assem 

VitRlOHETER ASSDiBLY . .,,, 

'" 

IHD.UCTOR, variometcr and 
load coil assembly 

CHOf\E, 6 mh multi-section 
dual la toTal' wound . 

Th"ETh\ID~R, 0-3 amp t2fo 
30 scale divisions 

r-47907 

" 

Navy 
Drawing 
or Spec. 

; 

'' 

'"' 

" 

Y•,'>" 

.. 

Page 44 of 45 P,s.ges 

! 
~"lfr• s 

'Mfr. Desig ... 
;Code :nation· 

l 
fl320 

' 

. 
rTI ' 0 .; 
Et' "Cl : 
,.; ~ iCon tractor's 
& M Drawing and 
m o lPqrt Num.ber 
~ 

! 372 24-10 00 
:i~217 ;10000 series. 
:1320; 
'.4217 10009. ~~:t"i~.~ "J7.~ ~],.1.0 00 
630 WK-C3-32S l~n 1040 00 

,. ~ -· " ,, - ·t '" 

:UO .419() 00 

"" 

.830 502 1708 003 

830 502 1709 004 

8JO 502 1710 OOL~ 

950 " 240 5900 00 

- ' 



TJBLE 6-2 
PARTS LIST BY SYNBOL DESIGJ:JA.TlON (Cont.) 

Syabol 
Desig-
nation Fwction Doscrii?tion 

PLUGS -
P-3001 jRclay Connector SOCKET CONNECTOR, chassis 

mounting 2 tcrrrtinal 1 I 

SWITCHES 

S-3001 Load Coil Selector j T1\P SWITCH, 2 position, DPDT 
Swl;tch Assembly 

575 to 1500 kc SoloctoriTAP SWITCH, carmtiic insulation 

I Switch 
200 to 515 kc Selector l TAP s·~iiTCH, ceramic insulction 

I Switch 

1K-3001 Relay Vacuum j SvJI TCH, SPDT 8 m11p 250 v 
1 Contact vacuum sealed 

S-3C02 

S-3003 

S-3004 

l 
* NQ~J Type Nmuber is for a suitable replacement part. 

Navy or 
J.Al'J Type 
Nurnber 

1-!.·9866 

I 

r 
!_z,a63 

ravy 
Dr~.wing 
or S.uoc, 

Page .:,5 of l~5 Pages 

l'·'ifr' s 
Hfr. Desig
~ nation 

2580! S-302-l.B 

! i 
! 
'830 

830 

830 

188l!GL-34 

rl 
0 • 

'"-:.] Contractor• s 
r~ ,Cc, Drawing and 
P. ~ p t 'T b r.~ ar !·• um or 

1366 2020 00 

1502 5300 00~ 
502 1712 003 

502 5118 00!;-

260 6Cl0 00 

** Skndcu·d vacuum tubes u-e supplied by numerous well knov.'ll nanufo.cturors 
**1

' The High Frequency Oscillator Unit assembly includes the 96K-l Hul ti turn Auto tune Uni t"B" ( Hulti turn Unit 
i0cludes 1-lick Lubricntor Asser:,). 
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RESTRICTED 

TABLE 6-3 

PARTS LIST BY NAVY TYPF NUMB!RS 

N8vy Type All Symbol 
Qua~·· .. _.,.,..,.. Number £sE_igndions Involved --

~OR 

1 -211476 B-101 

Q&:.ACITORS 

1 -48197-C20 C-1911 
1 •4J·312-Bl0 C-1922 A1ternPte 
2 -48312-1?20 C-1907, C-1908 
4 -48403-P20 C-1901, C-1902, C-1~C9, C-1915 
2 -48410-E20 C-106, C-117 
6 -48643-A20 C-1~10, C-1913, C-1914, C-1918, 

C-3002, C-3003 
2 -48710-B10 C-2201, C-2206 
1 •48713-B20 C-121 
2 -48777-10 c -19 20 ' c -19 21 
1 -48777-20 C-126 
4 -48789•P20 C-107, C-119, C-120A, C-120B 
1 -481033-B20 C-3001 
1 -481223-20 C-2211 
1 -4S1279·B20 C•402 
1 -481319-F1 C-409B 
1 -481327-C5 C-2213 f"lternate 
1 -481385-F1 C-405C 
2 -4bl409-B10 C-108, C-116 
1 -481410-P10 C-205 
1 -481411-BlO C-204 
1 -481411-B20 C-127 
2 -481417-20 C-1905, C-1906 
2 -481506-'-20 C-209 Alternate, 

C-210 .:Uternate 
1 -481677-1 C-101 
1 -481678-1 C-102-C-103 -C-104 
2 -481679 C-111, C-115 
1 -481680 C-411 
1 -481681 C-136 
1 -481682 C-408B 
1 -481683-2 C'""'410A 
1 -481684-2 C-406 
3 -481685-2 C•4C3, C-408C, C-412 
1 ·481686-2 C-409C 
1 . -481687-1 C-407 
1 -481688-1/2 C-404 
1 -481689-10 C·130 
3 . -481690-10 C-122A, C-122B, C•129 
3 -481691-5 C-124A, C-124B, C-124C 

10469 RESTRICT~D 



RESTRICTED 

TABLE 6-3 

PARTS LIST BY NAVY TYPE NUlvJ:BERS 

Navy Type All Symbol 
Quan. Numb~ Designations Invo1vad 

CAPACITORS (Cont.) 

5 -482lll-B20 C-109, C-110, C-113, 
C-114, C-401 

1 -482934-20 c--1917 
2 -482935-20 C-1903, C-1904 
5 -482936-10 C-203, C-2207, C-2203, 

C-2209, C-2210 
1 - -482937-20 C-138 
1 -48293Z3-B5 C-105 
2 -48 29 39-B20 . C-132, C-133 
1 -4-8 29 tlrO-BlQ C-137 
·2 -48 29 ,;_ 2-B 20 C-118, C-128 
1 _£1,8 2c; 4 7-10 C-112 
1 -482948-5 C-131 
l -<'r82)L'r9-l0 

.. 
C-206 

5 -1-82951-FlO . C-405A, C-405B,C-409A, 
C-410B, C-410C 

.. 2 -482952-Fl C408.A, C-410D 
6 -482956 C-201, C-202, C-207, 

- C-208, C-191), C-1923 
2 -482959 C-13£~, C-135 
3 -482977-10 . C-1101, C-1102, C-1103 
2 CE630200J ~ C-1919 Alternate, 

C-1923 Alternate 
l -CH 20C 300N . C-2213 
2· -CM 35B 103M · C-209 Alternate, 

C-210 Alternate 
l CP50BlFFl04K C-1911 Alternate, 
4 CP50BlFF205X C-1901 Alternate, 

C-1902 Alternate, 
C-1909 Alternate, 
C-1915 Alternate 

1 CP51B4FF104V .. C-1922 
2 CP51B4FF104X ·· C-1907 .Alternate, 

C-1908 Plternate 
4 CP53BlFF20.5X ·· C-1901 Alternate, 

C-1902 Alternate, 
C-1909 Alternate, 
C-1915 Alternate . 2 CP70BlFF205V C-1920 Alternate, 
C-1921 Alternate 

2 CP70ElFJ405V 
.. 
C-1905 Alternate, 

C-1906 Alternate 
l .. 

C-125 
2 .. 

C-209, C-210 
2 C-1912, C-1916 
3 C-2201, C-2202, C-2203 

RESTRICTED 10470 
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owm. 

1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
2 
1 
1 
1 

2 
3 
1 
1 
1 

2 
2 

RESTRICTED 

TABLE 6-3 

PARTS LIST BY NAVY TYPE Nm,iBERS 

Navy Type 
Number 

QAPAQITORS {Cqnt.) 

DYNAMOTORS 

CAEN-211622 
CAEN-211623 

All Symbol 
Des~gnations Invglveg;. 

C-2204 
C-2212 
C-221Llc 
C-3004 

D-1902 
D-1901 

i~USCELL.AE~QUS ELECTRICAL P.ARTS 

.l 

-6ll52 
-6ll70 
-61415 
-61503 
-61511 
-61512 
-61513 
NS 3W 4102 
NS 41-J 4102 
NS 4W 4204 

FUSES 

PILOT LAMPS 

RESTRICTED 

E-401 
E-105 
E-402 
E-104 
E-103A, E-1911 Alternate 
E-106A 
E-107 
E-109B, E-1902 Alternate 
E-1902 
E-1901 
E-102, E-901 
E-103B 
E-106B 
E-108 
E-1701, E-1702 
E-1904 
E-1907, E-1908 
E-3001 
E-3002 
E-3003 

F-1901, F-1902 
F-1903, F-1904, F-1905 
F-1906 
F-1907 
F-1908 

I-101, I-901 
I-1901, I-1902 



QUftP.· · ... -

6 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 

.2 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

RESTRICTED 

TABLE 6-3 

PARTS LIST BY NAVY TYPE NUMBERS. 

... 

Navy Type 
Numbet 

All Symbol 
Designations Involved 

JAQKS AND R&CEfTAOLES 

-49025A J-101, J-103, J-104, 
J-105, J-901, J-904 

-49039 J-102, J ... G03 
-49.5'66 J-111 
-49663 J-112 
-4993.2. J-106 
-49933 J-107 
-49934 J-108 
-4993.5' J-11.5' 
-49936 J-116 

·. -49937 . -"· . J-,3006 
-49938 J-1901 
-49939 J-1902 
-49942 J-1906, J-1907 

J-109 
J-110 
J-113,. J-3003 
J-114 
J-117, J-3004, J-300.5' 
J-118 
J-902 
J-1903 
J-1904 
J-190.5' 
J-1908 
J-1909 
J-1910 
J-3001 
J-3002 

~YS 

-29513 K-101 
-29.5'19 . ;; . K-10.5' 
-29.5'20 K-3001 
-29523 K-1902 
-29.5'24 K-1902 Alternate 
-29525 K-1903 
-29.5'26 K-1903 Alternate 
-29531 K-1904 
-29.5'32 K-1904 Alternate 
-29533 K-1901 Alternate 
-29604 K-101 Alternate 
-2960.5' K-102 
-29606 K-102 Alternate 
-29607 K-103 
-29609 K-104 

RESTR!CTED 10472 
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~""" 

1 
1 

9 

10 

4 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

,1 
1 
1 
1 
1 
1 
1 
1 

1 

'.J.. 
1 
1 
1 
1 

l:'· 

.. 

· RF:S'rRICTED 

TABLE 6-3 

PARTS LIST BY FAVY TYPE NUMBERS 

Navy Type 
Number 

m;~aiP ( Con:t.) 

-29610 

INDUCTORS MJD .REACTORS 

-47895 

-47902 

-47903 

-47904 
-47905 
-47~.{}§, 
-47907 
-47908 
-47909 
-302061 
-302062 
-302063 
-302095 

,. 
\ 

10 up SPEM£tRS 

-49437 

HETERS 
~ 

-22438 
-22499 
-22500 
-2250J! 
-22502~:. 1. .. 

RE~RICTED 

All Symbol 
Designations Involved 

K-104 Alternate 
K-1901 

L-116, L-117, L-1912, 
L-1913, L-1914, ~1915, 
L-1916, L-1917, L-1918 

L-1904 1 L-19U5, L-1906, 
L-1907, L-1908, L-1909, 
L-1910, L-1911, L-1919, 
L-1920 

L-102, L-103, L-115·, 
L-403 

L-104 
L-107 
L-108 
L-109, L-3005 
L-402 
L-110 
L-1902 
L-1901 
L-1903 
L-2201 
L-101 
L-105 
L-106 
L-112 
L-113 
L-114 
L-401 
L-3001 
L-3002 
L-3003 

LS-901 

11-3001 
M-101 
M-101 
M-102 
N-102 



~ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

1 
2 
2 
1 
1 
1 
1 
1 
5 

1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
2 
1 
3 
4 

1 
1 
2 

RESTRICTED 

Ti1BLE 6-3 

PARTS LIST BY NAVY TYPE NUMBERS 

Navy Type 
N umper .... -~ -· .• 

. ·rtyc~; 

-49661 
-49662 
-49866 

.. ~49:944· '' '" . -
-49~46 
-49947 
-49948 
-49949 
-49950 
CJC-49251 
U-7/U 
U-8/U 
U-9/U 

RESISTORS 

-63011F 
-63288-104 
-63~88-153 
-63288-182 
-63288-221· 
-63285-222 
-63288-223 
-63~88-224 
-63t88-470 

-63l91-101 
-63291-221 
-63355-104 
-63355-1.53 
-633)5-222 
-63355-474 
-63)55-7.54 
-6 3)600'lP.4 ... 
-63360-10.5 
-63~60-1.54 
-63360-224 
-6 3360-:333 
-6l360-473 
-6j]6Q-471'r · 

-63535-10 
-63678-10Cl 
_,3678-22.1 

· REtlRICTED 

All Symbol 
Designatiops Invp~!~d 

P-401 
P-201 
P-3001 
P-101 
P-901 
P-1501 
P-1701 
P-1702 
P-2301 
P-1901, P-1902 
P-1601 
P-1502 
P-1602 
P-10?. 
P-2201 

R-190.5 
RrlO~, R-107 
R-401, R-2209 
R-901 
R-2217 Alternate 
R-207 
R-101 
R-2211 
R-103, R-1Q4, R-106, 

R-108, R-112 
R-202 
R-201, R-204 
R-211 
R-203 
R-2215 
R-212 
R-213 
R-2202, R-2212A 
R-208 
R-2204, R-2216 
R-209, R-2212B 
R-2208 
R-2203, R-2205, R-2206 
R-205, R-210, R-2213, 

R-2214 
R-133 
R-135 
R-216, R-2217 
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Quan. 

1 
2 
2 
1 
1 

1 
2 
1 
1 
1 
1 
1 
1 
1 
3 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
2 

3 
1 

2 
1 
1 
1 
1 
1 .. 
1 
1 
1 
1 
1 
1 

,, '', 

RESTR!CJ'ED 

TABLE 6-J 

PARTS LIST BY NAVY TYPE NUMBERS 

Navy Type 
Number 

RESISTORS (Cont.) 

-63678-750 
-63703-251 
-63705-201 
-63881-F 
-631874-20 Pot plus 

two 

All Symbol 
Designations Invo-lVed 

R-134 
R-214' R-215 
R-1902, R-1904 
R-1901 
R-902 

RC21BE51IM resistors 
-632958-2-1/2 
-633157-10 
-633182-10 
-633225-10 
-633226-10 
-633227-10 
-633229-10 
-633230-10 
-633239-10 
-633240-10 
-633241-10 
-633242-10 
-633243-2 
-6 3324,4;..2 .. ; 
-633245-2 
-633249 
COH-633920 
RC20BF104 
RC21BF104 
RtU5Fl02 
RH55E201 

SWITCHES · 

-24003-A 
-2!•195 
-24458 
-24560 
-24563 
-24565 
-24566 
-24567 
-2~'~-569 
-24570 
-24571 
-24572 

. RESTRICTED 

R-2207 
R-129, R-130 
R-2210 
R-206 
R-131 
R-116 
R-123 
R-115 
R-121 
R-105, R-109, R-110 
R-124 
R-117, R-118, R-119, R-120 
R-128 
R-132 
R-lll 
R-2201 
R-1903 
R-1906 Alternate 
R-1906 
R-1905 Alternate 
R-1902,Alternate 

R-1904 Alternate 
R-113, R-114, R-136 
R-137 

S-201, S-901 
S-1905 Alternate 
S-1906 
S-104-
S-1905 Alternate 
S-1907 
S-1908 
S-1902 
S-112 
S-115 
S-113D 
S-114 



~. 

1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

2 
1 
1 
2 
2 
1 
1 
3 

1 
1 
1 
1 

RESTRICTED 

TABLE 6-3 

PARTS LIST BY N.AVY TYPE· NUMBERS 

, . 

Navy Type 
Number 

--SHJ:TCHES 
• ~- "' ,,,...~·•·H ""'"""' '' ·~-" 

-24573 
CG 24163 

TRAil SFQFl;J:§iRS 

-47912 
-302035 
-302036 
-302037 
-302038 
-302039 
-302040 

VACUUM TUBES 

6V6GT-
12SA7 ,e-

12SJ7 
12SL7GT 
811 
813 
837 
1625 

CP.BLES 

RESTRICTED 

All Symbol 
Designations Inyolved 

S-111 
8-116' s-3004 
S-101 
S-102 
S-103 
S-105 
S-106 
S-107 
S-108 
S-109 
S-110 
S-113 
S-202 
S-401 
S-1905 
S-·1909 
S-1910 
8-3002 
S-3003 

T-102 
T-101 
T-201 
T-202 
T-203 
T-901 
T-1901 

V-202, V-203 
V-2202 
V-201 
V-2201, V-2203 
V-105, V-106 
V-10t~ 
V-101 
V-102, V-103, V-401 

vl-1501 
W-1601 
W-1701 
W-2301 
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Quan. 

2 
4 

1 
6 

1 

1 

1 
1 

RESTRICTED 

TABLE 6-3 

PARTS LIST BY NAVY TYPE NUNBERS 

Navy Type 
Nwber 

SOCKETS 

-49362 
-49366 

-49384 
-49423 

-49951 

CRYSTALS 

CR-2-B/U (200 kc) 

TUNED Q!RCUIT ASSEMBLIES 

-47911 
-47923 

R:STRICTED 

All Symbol 
Designations Involved 

X-105, X-106 
X-101, X-102, X-103, 

X-401 
X-104 
X-201, X-202, X-203, 

X-2201, X-2202, X-2203 
X-2204 

Y-2201 

Z-2202 
Z-2201 



~ 
•rl 
+> 

l -
1 

2 

! 
10 

' 

10 
2 
1 
2 

"2 

1 

1 

L 

1 

-·l'l avy or , 
JAN Type 

_ Number .. · · 
·l· 

..• 
-2.11476 

-211476 
f . ··-
. , .. 

e>' 

t48i97...;c2o 

., -
l-48197~20 

1.-48312-B 

148312-BlO 

-48312-B20 

10670( 

__ All Symbol 
Designations 

.lmvs>lved 

"' 

B~101 

Alternate 
B-101 

' ~B,-,.101 < ' • • • 

Al..te.Im_ate 
.J3...::l0l .. ···. •< ; 

: : .' ;. 

B-101 
a-101 . 

''B-..101. ·.· 
· a.-.101: . -- · 
8 ... r,o1-
B~1o1 . . 

. ! -· ' .. , ' .. 
'!.C..-1911: 

rc~l912; 
.C-1916 

IC-1907, 
C.-.1'908· ···" 

IC-19 22A-, i 

C-1922B 

Alternate 
I C-2212A, 

C-2212B 
I 

• T.ABLE 6-4 
EQUIW!ENT SPARE PARTS 1IST BY NAVY TYPE l'HJHBERS 

FOR NAVY HODEL TCZ-2 TRANS1'if!TTING EQUIPHENT 

Description ,. 

HOTORS 

Motor, 1/20 hp, 28 v DC • 

• Motor, 1/2Q hp, 28 v DC 
· Bearir!,g, for Al!'TO;I'UN$ motor 

,. 

Bearing, f~r:~wronu}~ ;motor 
!rush_ for 508 o818 33 
B~ush,for 508 D818 3l ' 
Holder, Brush for 508 0818 33 
Holder, Brush for 508 0818 31 
_Cap, Brush holder _: 
Cap, Brush holder 

CAPACIIQRS 

lcapaci.to;, ·Paper -.1 ·~ 
:+ 201o 6oo wv - . • ~ 

' ., • > 

Capacitor, Paper .1 m:f 
±20% 1500 wv " 

. ·~ .... 
' . 

Capac-i t0r; -Paper ·2 ·Jf- .1 mf 
, :•F2Wo :600' WV 
. -
!Capacitor, Paper 2 x .1 mf 

±10% 600 'w'V 

rapii:ci tor, Pape!- 2-d,l mf 
±10% 600 w 

.,.v 

Navy 
Spec. or 
Dwg. Nq. 

........ 

.. 

. 

Mfr. 
. §ode 

~ . 

) 1390 

: 1740 
; 3330 

< 1390 
1740 
1390 
1740 

. 1390 
1390 

. 1740 

'4250 
911 

. 4_210 
911 
4250 
911 
42;0 
42\1.0 
911 
4250 
4210 

911 
4210 
4250 

' 

Mfr' s 
De-slg- . 
nation 

,. 

; Nl-818C 
7't037 

,> . 
37DD - · 
F811 
94718-A 

-, FF-830 
'74717-B 
96254-A 

· F..,.f325 

I 

~IR 
~~~0 
-2527-9 
tm>RTM 
D-n.T; 

12527-9 
2XDRTM 

Spcl. 
Tel. or 
Mod, 

. ~ 

•• --» .... 

I. . 

DYRT-60lll 
2XDRTH 
2527-9 

·Contractor's 
Drawing or 

·--~Number 

.. 

508,0818 31 

508 0818 33 
309•1220 00 

234 0068 00 
234 1302 00 
234 1300 00 
234 0066 00 
234 0069 00 
234 00513 00 
234 0060 00 -

1956 2018 40 

1730 0012 00 

!956 1016 4()_ 

1956 4016 20 

1956 4016 40 
or 9 56ND01W-K 



,,_ ·-

·Navy .or.: , 
,JAN Type 
!lumber 

~. &)lllbo1 
'Designations 
:In'IU71Ved 

~-'. ~- . . . . . . l'lJ3LE 6-4 . . . 
EQtJlPMENT SPi\RE PARTS LIST BY NAVY TYPE NUhBERS 

Navy 
$pee. or 
Dwg. No, 

CAPACITORS (Con~.) 

Mft>. 
Cod.e 

Mf:r•·s 
De'Sig
'natiOit 

Spc1. 
'l'o1. or 
Mod, 

Cont:ractor' s 
Draving or 
Part Number 

----~----~--~~----------~~--~------~--------·~--------~-------.-~----~------~~~~-----
1~8403..:.1:320 2 

1 

2 

l 

]. 

1 

1~8643-!20 

!. 
t-48710-1310 

1 -48-iS,~ 

1 -487.89-i20 

1 -48789-1320 

i 
1-48847-820 

10671! 

C-l90l,c-1902, Capacitor, Paper 2 mf 
C-1909,C-1915 ±,'2~ 400 WV 

A1terna te · · 
I· 

. c.;1901,~~l9.02, Capr.citor, Paper 2:m.r ........ . 
C-1909 ,C-1915 ±20% 400 WV .. ·~-·--··· -

C-l06,C~ll'l Capacitor, .Mica .,.Oa.6~ .. mf.~ ..... . 
±2~ ·1000 TV· 

C..,.1910,C-1913, Capacitor'*. Mica .01 mf 
: .C~;I.9l4,C-1918, ±20% lOQO. TV 
. C.--3002,0-3003 
~20~,C-2206 

,. 

c-~,C-121B, 
.J • 

. C-12;te 
t.:.l.920,C-1921 

Alternate 
C-126 

C-119 

Capacitor:, Mica • 00~ mf 
: tl01! 1000 TV · .· 
Capacitor,J>aper, triJ>le . 
sect 0.1 mf t2o% 600 WV 

Capacitor, Paper .2 . mf 
tlO;fo 600 W ~ . 

. 
Capacitor,. Paper,..,..-<;lil 
filled 2.0 mf +2~ 
6oowv -· 

Ca}:>a<Hto!'TNica .oo2 mf 
±20fo 1000 TV 

Capacitor, Mica .002 mf 
±20f, 2500 TV 

.C-l20A,C-120B Capacitor, Mica .002 mf 
I i20;! 5000 TV .. . . . 
1Alternate ,. · · . · I C-220l,C-2202, Capadi tor, 'Mica ~006 mf 
! C-2203 1 ±20;,! 900 TV 
. I 

911 

9U.·-··. 

911 ...... . 
4030 
9ll 
4030 

']11 
4030 
911 
4210 
911 
1640 
1880 

911'' 
4030 
911 
4030 
911 
4030 

4030 
911 

4LS 
HLS-10 
41 
H-10 

5WS 
KS 
DYRT-6111 
3XDMRT6.1 
K.G:-3020 
A7649 , 
67X2 

KG-3020 

4Ls 
HL,S-;10• 
4LS·, 
HL3-25 
4LS 
HL3-50 

!cts 
llw'Ls 

954 2484 00 

954 2444· 00 . 

.910 2603 40 
or 9l<lf260C-M 

910 ll07 40 
or 9100llOG-M 

909 4107 52 
or 909N410GN-K 

956 0001 00 

930 7822 00 

930 7824 ·00 
or 930N78B-M 

' . '" '· .. '" ~ ._ . 

910'2203 40 
cr 910N22~ 

925 220j 40 
or 925N220C-M 

950 2203 40 
or 950N220C-M 

1909 2603 54 



b" ..... 
+' 

§ 
SL 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Navy or 
·JAN .. Type 
. Number 

I481033-B20 
~~ ... -

I-481279-B20 

I-481319-F1 

: 1--.,481321~5 

t~81385..;.Fl 

t-..481409-B10 

·f48l41D-B 

•t¥.81411-B 

l-4814ll-B20 

J-481417-20 

481425-B20 

-481506-B20 

1 I( 481677-1) 

106721 

. . TABLE 6-4 
E~UIPMEN·T· SPARE PIRTS LIST BY NPv'Y TYPE Nu1viBERS 

All Symbol 
Designations 
}nvolved 

. Navy 
.. Spec. or 

Dwg, No, 

CAPACITORS { CcqBt,) 

IC-3001 

l:d!B 
Alternate 
·o.;z:13 

'te-..,4-0SC 

· ·Capaoitor;c Mica .0007 mf 
+ 20% 5000' w . . . . 

.. ,... 
· ·Ellapacitcr, .• .Hica .00005 mf 
. ±20% 900 'N'· : 1.' ., 

Gap,aoi.wr ;.Nica • 0004 mf 
+. lt:~ rttnr~ 'TV ... '· - .. . 

' J., ft$ . .J\J\.7 ·.;: '· ) . : 
·~-~ 

•JC,.apacitet, lvliea· .30 lfimf , 
-ii5i!'500 w 
Capac i tot,- Mi:ea • .. 001 mr· · 

• tl% 500 TV 
:e ... 1G8 ,c-116 · icapacitot, '.Miea .ooo.5 rnr. 

j t ±10% '1.500 'N > 

c-~205 ; .Capacitor, :.Mica .~001 mf-.;· 
j I "±.10% '1500 'TV .. 

Gapa:citor, Mica: 'j"oo6 ,mf · 
:i;10% 1500.TV 

,,Capac·ito~, Mica ..• oo6. mf .. 
. ±:20fo :b5'00 1"1' , 

1905 ,C-1906 -· tGapae-iter,..Paper- 4-mf · 
± 2o% 2000 ~T!J "'";'",~:·· , . 

~~~~~~~ · . -~b~~~i~;~iea .~5mr 
lternate 
C-209 10-210 

C-101 

Capacitor, Mica 10,000 mmf 
±20% 600 TV DC 

· ·Capacitor, Ceralllio .). -
·.000185 '±:1~ 1000 TV.} . 

j 

'. 

,..."'"""-"""•:;· .. , .-"',"~;· 

,· 

.1-ifr • 
~ 

911 
. \4030 
•4030 
911 
4170 

.911 

.4170 

''4030 

4030 

.. 030 

4030 

·'111 

911 
4DjO 
421.0 

911 

4210 

Mfr's 
!}(!.:Jig
nation 

Spcl. Contractqr~s 
Tol. or Prawing or 
Mod. Part Number 

'j6LS I 906 3701 40 
F2 qr 906N370A-M 

i~e "C" I 909 .4503 40-
or .. 909N450C-t'I 

912 3408 60 
' . Qr · 912l'1340H-F 

I 

I'R:. .9·],;2 4303 1.0 
or 912N43GC-J 
l2 21Q8 60 . . 

or 912N2l:OH-F 

1:~ rl5 3505 20 

• <tl5 2105 20 
or 915N210E-K 

IBE-1.5 · I . tfl5 .~05 20 
or 915N260E-K 

IBE-15 f j !915 2605 40 
or 915N260E--M 

J T Ju-20040 f· ~.30 4940·00 

.. 3WI:S:; 
JLS' "' ·" 

~a~· 25o6 :4"· 
MKBW ... .. 

' I . ·' 
' ~ ;, 

1\fL 909 0002 00 

571 1433 30 
or GA-1433C 



Navy or 
JAN Type 
Nutnber 

(Refer to 
e.:..lOli' 

L <1'"4816'19 

1 ...:481680 

1 -481681 H 

1 .481682~Z 

1 oi481683 .... "2 

1 .o..481684-2 

1 

1 

1 

1 

1 

-T-481685-2 

!1:81686-2 

·~14&7-1 

-481689-10 

1 1-481690 
I 

106731 

All Symbol 
Designations 
Involired 

C-l02,C-103, 
:(}..;104 

C~ll1:,C-115 

Ce4ll. 

C-406A 

C-403 1C-408C, 
C412 

y-409C 

Cl..404 · 

C-130 

C-122A,C-l22B, I C-129 
t 

•. TABLE 6-4 , 
EQUIPMElllT,,SPARE· PARTS LIST BY NAV~ TYPE NUNBERS . 

I 

{• '> o.\ 

hese~lpti<>h 

Navy 
~pee. o:r 
pwg, No, 

•, CAPACITORS (Cont~) 
,. 

Set of ].m.at.ched ceramic ) 
. :.capacitor's tb-tal' .413 ·mr) 
:tl~ ·1000 TV · ) 

Capac1 tor, • Cerami b.. 6 · se:ction, 
Ve.riable, 1000 TV 

aapacitor, • Ceramic 5 s~t 
~riable 1000 TV 

Capacitor,' Cet'amib l.l mmt 
. Wii'iab1e 
Capffci tor/ Mica; • 00015 mf 
±:~ lOOO TV 

Oapaeltor ,"Mica· • 00025· mf 
+2% 1000 TV 
p~acitor, Mica • 000125 mf 
*.~ 1000 TV: . • . -.=to . . 
Capa~itor, Ceramic .0003 mf 
-t·2i{ 1000 ·TV . · ' . . ...... .. 

Capacitor1 l.fita .00035 mf 
t.2% 1000 TV .• " .. · 

Capacitor, Ceramic Set of·3 · 
matched eapacito£a :tt;taf ··s··:~. · · · .~ 

-900€)88. m£ +1% t~mp eoef1 · ·· 
ireg- 32 t>tffioc + 15 -61 PPI-ifoc 

Capacitor, Ceramic Set of 3 
matched capacitors total 
• 0008 3 mf tifc 500 w 

Capacitor, Ceramic 25 mmf 
,t.lOfo 1500 T:V 
Capacitor, Ceramic 50 mmf 
±10% 1500 TV 

100. 

100 

700. 

100 .; 

700 

?00 

70(} 

?00·. 

·•,, ,._ 
... 

700' 

700 

700 

i-u'r's 
~si,g
nation 

Spcl. 
to1. or 
:ttlod, 

. 'l 
c.-• I' 

i li 
826-003 l 

82~3 

822-009 

810-250 

1810-290 

~14-106 

816;...()44 

1850-001 

1850-002 
! 

I 

... 

¢ontractor' s 
Drawing or 
Fgt Numbet( 

(~· \ .. ,~·~ 

tllT 61)0 oo 

9.11 5ll0 00 
'or 917N5Al 
917 1010. 09 

or.917Nl0l 
913 OOl'f 00 .. 

9.13' 00~4. 00. 
or 91J."'i325N7-G 

91Jc, 00(}1 00 - : . . . .. 
' ' 
9131:-3301 00 . 
or 913N330-G 

913 0014 00 ;· .· 

913.1200.00 

9' 1:3 llOO 00 
-~r 913NAl 

913 4253 20 
or 913N425C-K 

913 4503 20 
or 9l}i1450C-K 



TABLE 6-4 
EQUIPM:rnT SPARE PARTS LIST BY NAVY TYPE NUMBERS 

~ 
...-! Navy or All Symbol Navy Mfr's Spcl. Contractor's +> ; JAN Type Designations Spec. or Mfr. Desig- Tol. ()r Drawing or 
0' Number Involved Description Dwg. No, Cyde n§t!SGn Mpd. fqrt Nymber -

CAPACITORS (Cont.1 

1 -481691 C-124A,C-124B, Capacitor, Ceramic 67 mmf 700 850-003 II 

C-124C ±..5~ 1500 TV 
1 -482111-B20 C-109,C-110, Capacitor, Mica .002 mf 4030 BE-15 

C-113 ,C-114, t20% 1500 TV 
C-401 

1 -4824~0-20 C-2211 Capacitor, Paper .5 mf 911 DYR-6050 ll 

±20% 600 "wV 4210 X-DNR6-.5 
1 -482934-20 C-1917 Capacitor, Paper 4 mf 911 PC9B36 

±20% 50 ~N 
1 -482935-20 C-1903,0-1904 Capacitor, Paper 8 mf 911 KG-U-4080 lc 

±20% Boo ~;N 
II 3 -482936-10 C-203,0-2207, Capacitor, Paper oil 3030 

C-2208 ,C-2209, filled .05 mf t20;>! 
C-2210 -1o~ 6oo t-N 

.-M 

1 -482937-20 C-138 Capacitor, Paper .1 mf 1640 I< 

t201o 600 \N 3030 
1 -482938-B5 C-105 Capacitor, M.ica • 005 mf 911 4LST i< 

t5;t 2500 TV 4030 HLST 
1 -482939-B20 C-132,0-133 Capacitor, Mica • 004 mf 911 3WS lc 

t20~ 600 TV 4030 JS 
Alternate 

-482940-BlO C-137 Capacitor, Mica .0015 mf 4210 [< 

±10~ 900 TV 4030 
1 -482941-B10 C-3004 Capacitor, Mica 200 mmf 911 6L I 

tlO% 5000 TV 4030 F 
1 -482942-B20 C-118,C-128 Capacitor, Mica .002 mf 4030 A2LS I 

±20~ 7500 TV 
1 -482947-10 C-112 Capacitor, Mica .00025 mf 4030 BE-15 ( 

tlOfc 1500 TV 
1 -AA?QAA ,,._,.,, lf'!n?'\nn.f+n'fl"' 'tvf.;.,..r.. (\f'l(\.R .... .r 4030 BE-10 

10674 I ±.)% 3 



.t-
·rl 
+' 

1 
1 

1 

1 

6 

1 

1 

1 

1 

1 

1 

1 
10675 

Navy or 
JAN Type 
:Nump~r 

,-482949-10 
' 

-48 29 51-FlO 

-482952-Fl 

-48'2956 

-482959 

-482959 

-482977-10 

CM20B201 

CI-1200)00 

~· 

CH30C152 

CM35Bl03 

CN35B152 

CM35B512 

. .. TABLE 6-4 . 
EQuiPMENT: SPARE JlAl'tTS LIST BY NAVY TYPE NlJlv.BERS 

~; ill Symbol 
:Desfgnatione 
Jn~olyed pescri~t.ion, 

' 'Navy 
:Spec. or 
,:Qyg, No. 

{ ~. C~ACIWRS ( Cont,) 

~-206 epaeitor, Mica .003 mf ': 

'1±10i! •1500 Tv { . :. .. •. ' 
0-405A,0-405B, ' ap1;1ci tor, Mica • 002 mf 

C-409A,C-410 '.fl% 500 TV - ' C410C 
C~00A,C-410D papacitor, Hica .0015 mf 

• .fl/t ;oo TV 
P-lOl,C-202, ~;pacitor; Electrolytic· 20 mf 
C-207, 0-'208, +.lOO% -10% 100 v 

· 0-1919 ,C-192 . ·: • . 
C-134,0-135 apacitor, Midget variable 

· l28 mmf 1000 TV 
Alternate · · 
0.:..134, . apaci tor, Midget variable 
C-135 2.8 romf 1000 TV 

C-1101, apacitor, Mica 25 :mmf 
.. c~11o2, 1fl~ ro,ooo TV • 
q-1103 

C-42204'. Jipaci'tor,, Mica .0002 mf 
'f% 1000 · TV · 

;...z213 · Papacitof~ Mica ~3rrm:r . '"""""" 

/J.:tarnata .... 
J ±% 500 . w'V . .. .. : 

"'! '< 

F~~Ci~; ;ica • 0015 mf 
,. ... ~~'? 

;C-137· . 
• 

Cw209··, o...:no papacitor, Mica .01 mf 
!±2~ 600 TV I C-137 rpacitor, Mica .0015 mf. 
±5% JtOOO TV ·. , . 

-2214 apaci tor, Hie a 5100 mmf · . . .. 

±.5% 1000 TV 

Mfr. 

·~ 

4030 

4170 

4170 

911 
3030 

3410 

230 

30 

4170 

Mfr's 
Desig
nation 

BE-15 

Spc1. Contractor's 
Tol. or Drawing or 
Mod, ·Part Number 

; 

' 

RVL-10051...: 
SPO 38482 · 

l 

860-201 ·I 

<•• .-

'( ' 'l: . 

I 

K 

·F 



~ 
•rl 0 

+> Navy or 
g JAN Type 
& Number 

1 

; I'CM45B202 

I 
• fCM4.5B202 

CH70B201 

• CN70B751 

CN35A602 

,. •' 

. ,CP50BlFF-
;. " I l04K 

~~ CP50BlFF-
205! 

I 
10676 

·T:ABLE 6-4 
=EQUI~T 'SPl.RE P!RTS LIST BY f.J'AVY TYPE Nill1BERS 

:;111 symbol 
Designations i- • .· , . 

Jnvolved •Description 

Navy 
Spec. or 
Dwg. No. 

CAPACITORS (Cont.) 

Alternate 
C"1o'f 

Alternate 
· C-119. 

Alterhttte 
-c..:.3004· 

Alternate 
C-209, 

''C-210 
Alternate 
C-2201, 

. ..... .... n~fn2~· . 
C-2203 

fil:terna te. 
c .... 1911 

Alternate 

apact tor·, IUca • 002 mf 
±5% 1200 ltv 

1 apaeit<Jr, Mica .002 mf 
., ' ±?io 2000 TV 

' . t·apacit~r, Mica 200 mmf 
.. t,5% 5000; TV . 

~pacitor1 Mica 750 mmf 
'!5% 5000."\<,IV 

. ' ,, . ' .. 

· apacitor., Paper • 01 mf 
+66%· ._ifJ% 400 'w'V . :, 

... -~~ -""'''"''·"''. ,. ' .. -~ ... ~..-.' 
apaci tor, Paper -~006 lnt •· · 

~±60$.~;zQ%:'600''~JV'" . - .. 
' :' . ' 

apaci tor, Paper .1 mf 
±10% 600 tN 

. C-190l,C-190~ CapacitOr, Paper 2 .inf I C-1909 ,C-19151 +40~ -15% 600 wv ' 

Mfr. 
.~ 

911 

I 

. Mfr's 
Desig
nation 

ASA: 
:mr .35.!602 

Spcl • 
Tol. or 
Hod, 

I . 
I 

I 

Contractor's 
Drawir1g or 
Part Number 

'935 2108 00 

935 3035 DD 

936 026B 00 

936 0268 00 

938 20.32 00 

; 938 2060 00 

'' 934 0003 00" 

934 0002 00 
--~- ~, .__,,. ....... , ~- ""'"" ' ' ' ,, 

961 4070 00 



~ 
,!-) 
•r-t: 
+' 
§ 
';$ 
a -

1Navy or 
~JAN Type 
;Nmber 

I 
:cP50B4FF-.~ ... 

1 

1~ 

40 

I 
20 I 

i 
10677l 

j 1041 
; 
! 

jCP51B4FF-
'104V 

CP51B4FF-
; 104X 
I 
tP53BlFF-
• 205X . 
i 
CP70BlFF-

:i 20)1J 
¢P70BlFF-

205X 

¢P70ElFJ-
;40)1J 

.. 

.. , 

• All Sirobol . 
·Designations 
!IifZ£tlv$sf 
:··-F;-.--:.,.--"' -,..--.··.:-~--,. 

f" 

I' 

:C-::.2214.A, 
''C-2212B 
;.Alternate 
• , .Q. ... ~ 9 22A , 

c..:i<iZ2B 
!Alternate 
. C:""l907, 
· c...:19o8 
Alternate 

.. c_~l90l ,c-1902, 
'"0...!1909 ,C-1915 
:Alternate 
· C.-J.920, 
i C-1921 
C-126 
' 

Alternate 
:c-1905,C-1906 

'• ~ If; 

>' 1-~ ·'·· ,, .'\ ·; · .. ~·: j'. :· .. · \''.:: ' 
. . ,. , , .. TJ:!LE ~ : ; . 

EQutPt~~.~T SPARE PARTS. LIST BY NAVY TYPE Nt.J!IiBER5 
' ' '""' lj' ' : .. 

'ti .,.' 

• ·'• 
• fi, f ' 

iNavy 
·-· . Spec. or .. ,.D N , wg. o, 

'{"#II ,, 
-

~Deg;r;aiioa 

\ ,~.~ 
:bAPACITORS ( Cont.J 

' . 
:Capacitor, Paper 2...0""1 mf 
:tl.S:t 6oo vrv · · · , 

•! .. + • ~· . 

;Capacit9~,. P~pez-' i X ."il mf 
· + ~~ ~J.:crf 6Qo vrv · 

' . 

Capacitor, ·taper~ 2 .x · .• 1 mf 
; '+-4.~ .-15%' .600 w . . . . 

" 
'ii '"' 

Papacit9r-, :Paper~·~ mf' .. 
. +4:0~L -1.5'% boO I·N . · 

> ', '· t>: .r 

. . .. ' . 
Capacitor, Pe.Per :2 mf 
· + 20%. ~1o%. 6oo w · 
Gapaci tor; Paper, oil-.. fil1ed 
2~() mf +40% -15f.. 6oo 'w 

Capaci tort ~aper 4 rot 
1 :+?~:·-l~%.20~o .. ~lil, . , 

· 'DfJV+PtOi lA@;i.: .. 

.Mfr. 
:code 
1-

1 

D;-1901, 
D-190,2 

·+ • .. , .) ... ,.,._,.. ..· • n ' _,. .... ,~~ .. •. • ' '" • 

B~.. -Pe-s ·Input for ' ·- ·-· · 4960 

n:...1901, 
D-1902 

D-1901 

.. ··' .. .. .... 
231 0028 00 and 231 0029 00, 
.874" diam x 1-23/32~ 1g 

!Brush, Neg Input for 
231 0028 00 and. 231 0029: oo, 

f., •. ~7" diam xl-23/~2" I.g ..... 
1 Br'lish, Pos ·LV for 231 ~028 00 ,.. 
r .87" diam X 1-23/321f:·lg ... 

4960 

4960 

\ , .. 

Mrr• s 
'Desig
:natign 

< > ~· ~ ' 

...... 

.. ··-

I. 
! 

A-84b9 

A~489-l 

A-5743 

~pel. 
.Tol, or 
~ 

\ 

: 

[1 

l 

Contractor's 
Dra>ling or 
:eart Number 

.; 

:961 503.6 00 

961 503.7 00 

.961 5038. 00 
l 

961 4..06.2 00 

l 

96~ 4010 00 

196~ 401~ 00 

,~62 4013 00 

234 ch25' oo 

234 0127 00 



20 

20 

20 

20 

20 

20 

20 
! 

24 

12 

Navy or 
JAN Type 

: Nmber 

·---·~·-"""' .................. ·"· 
,. \. 

12 

10678 

, All Symbol 
De_signations 

: ln:vhlved 
I . . . 

I 

··, '0" t 

lJ:-:l<tQl,_ .. 
?~19<12-~·· .•. 

n:....1901 

D-1901 

· .. ·· 

·.' TABLE 6-4 
EQWPf1m'f· SPARE PARTS LIST BY.NAVY TYPE NUiYiBERs 

. 1, 

~rush.. Neg LV for 231 
00~8 00, .3" diam x 
1-9/16" lg . 
Brush~ fos HY, for 231. 
0028 00, .43".diam x . 
;l-27/32" 1g .. 
·rv.sh,. Ii_eg HV, f?r 231 

· oo?a· ·oo ·~ ~" d .. - , .~~ ~am x 
1':"'27/32" ~~ 

• Bttush, ~o.s :tv·, for 231 
. 0029 00, .3'' diain X 

. )7"'~3/32" ]g. . . 
; Srush, Reg LV., for 23J.. 

· 00 29 00 · • 3* diaro· X ' 
l J-;-23/32~ lg . 
· Bru$h,. P,<,>s p"V, for .?3L . , 

0029 oo, .'21" diam x · 
.J-~1/ 2." .lg. 
~u~Jl, Neg ·nv:. fpr . .231 . 

·Navy 
Spec. or 

' Dwg. No. 

: '0029 00 .2t' diam x ·· ·· .. . ··i.::.i/2'" ig .. . ... ~ .:.:.·.. ',,;.~~~: ... _,, ~-..... · ~-· ........ . 
H ld o... h P:·.l·',, a N · ... • . . 

... . .Q. •.. e.1;'_,. _w,:q§~ , .. Qs JID. . .. eg . . . _ .. -·· 
-~l~ 231 0028 00 and ~.,...~ ... -· -:·~'"¥ 

231 0029 00, 2-5/8" X 1-3/11)" . :~ ~. 
X 1.3" 

Holder, Brush, Pos and Neg 
LV for 231 0028 00, 1-21/32'11 

. X 3l/J2" ,~ .87:" :-· .. . .. 

H~~ai· e~~B~~~hoo~ss o~P.i~;7i6'~ 
X -1/0" X • 74" 

Mfr. 
Code 

r960 
:4960 

~ 
4960 

4960 

4-960 

4960 

4960 

4960_ .. _ . 
. . , 

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

4960 

4960 

: M.fr' s 
Desig
.nati.on 

A.:.5743-l 

; A-8·HO 
~ 

, A-8410-1 

A-6556 

'A-6556-1 

:A-5742 

:A-5742-1 

-
. , . 
; .. 
".P.-8)75 

A-8572 

Spcl. Contractor's 
Tol. or • Drawing or 
Mod, .Part lhllTlber 

234 0126 00 

234 0129 00 

. 234 0128 00 

• 23:? 1261 00 

' 234 1241 00 

: 2;3~ 1251 00 

,_._."··· . 234· 007 3 00 
. ~ ..... ___ ,~. 't"" .... ~·- """"" ,._,~ .... ,...,_.,..,_,,~. _._,.., ., . 

' . . . . ·~ 

234 0131 00 



~ 
:$ 

l --
6 

6 

6 

6 

24 

24 

12 

12.< 

2 

1 

10679 

"':"~ ~ 

'' "_;. ' 
~a.v)r or· 
:.tm<~. 
ffumber · 

~--.·r-" ~~t "' .. _._-. 

Jtif s~tsol 
p-~ sigp.a.tians. 
ltivol,y~~ ~,: 

D-:1.902 

t>;i902 

D-1902 

~:t.90,2 

~1901, 
D-.1962 

D-1901, 
D-1902 

D-1901 

Di-1902. 

D-1901, 
D-1902 

I n-1901 
I 

•I. • ·.·· • T/J3LE 6-4 
, EQ,UI~1." S,PJ\JlE\P/l.ro'S.1.J:S.T BY NAVX TYPE NUMBERS 
' • ' - ' '· >\, •• - • • • 

. J_ 

pescription 

Navy 
Spec. or 
Dwg. No 8 

pxtl~R PARtS {Capt.) 
~ ,.. ·.:t-- ..j.., 

Hpl.der,: Br~hl1,· Po~· +-V 'output 
. :r?r ?~1 oo29 oo, ·2-3/8 .. :x · 
2~'1}16 ": X. • q ll l 

Hhlder, Brush, Neg LV output 
: fo.r ?31 opz~ oo, 2-3/16" x 
f.-9 /16 '!' X. 7/16.... . ~ 

Hb1der, Brusp,· Pos'HV Output 
for 231 0029 00, 2-3/4" x 1" 
:X :t-3/lplt . 

tiolder, Brusl;l, N~g HY Ou,tpu:t 
·for 231 0029 oo, "2-3/4" x i" 

X 1;_;3/1'6"· .. · , . , , 
Cap, Brush Holder, ·ros ahd Neg 

..... ·rnimt r~;:-:231. o~a~oo .. ~~~.- ... -: 
231 0029 oo; 15/16 - n· thd; 

.~... ,1'6" ~'1:.T.o' , .,,,, .+ W.IA 1 

Cap' Brush. H61der, Pos and Neg 
LV tor 231 0028 00 an<r 231 
0029 oo,. 1/11>.- 27 thd, 9/32" 
thk ' .. 

~·Cap, Brush Holder , ... Pos.,.Gr.,~ · 
.. ~. HV, for 2Jl 0028 00, 5/d ;,;. ' 

27 .thd,-11/32'' thk 
Cap, Brush Holder, Pos or Neg 

HV, for 231 0029 00, 3/8-
27 thd, 11/32" thk 

Field Coil, Replacement for 

I. 211 oo28 90, 23,1 9029 . op 

I 
Armature, Replacement f5>r 

231 0026 00 ' .•. 
' 

. , .. ~ ... -~'"~*" 

-,···':?··-:r;· 

Mfr • 
C9de 

496P 

4960 

4960 

4,960 

4960 

4960 

··49oo 

.. 
496.0, 

4960 

4960 

Mfr' s 
Pesig
nation 

A-6487 

A-6673 

A-6489 

IA,-648~~1 

IA-6588 

A-5065 

I 

Spc1. 
Tol. or 
Mod, 

r35 . ·1 

A~5i.25 I . 

IB-8568 I 
(F-510) 

l0-8564 I 
(A-513) 

Contractor's 
Drawing or 
fp.rt Number 

~34, qo74 00 

234 0072 00 

1234 0070 00 

23'4: 0071 00 

234 0056 00 

234 4090 00 

l'234 ·4120 oo· 

1234 oo57 op 

1234 0143 00 

1234 0141 00 



1 

2 

2 

.1 

1 

4 

1 

3 

:Navy or 
JAN Type 

:Number 

: -61152 

-61415 

-61488 

-61503 

-61$11 

-61512 

- ~1513·-· 

'~"'!'"""'' ~ ..• 

i~s3vt4lQ2 
•. '\ . "f 

NS4w4lo2 

4 NS4W4202 

j 

1o6eol 

All Symbol 
• . De&ignations 

Involved 

1D-l902 

p~~90l, 
n.:.:t902 

- ' l 

'E-401 

, E:;-40~ 

E-105 

• 
1
E:21oi 

jE-103A,E-1901 

I 

TI!.BLE 6-4 
·EQUlPl{ENT SPARE P.ARTS LIST BY NAVY TYPE NUMBERS', 

< •' : ... 

""" ~ .. 
~~scristion . · 

, Navy 
Spec. or 
Dwg. No, 

.DW.fi101'0R fAfiTS (Cont.) ,.,, r 

: IArmatur<>, ~placoment. tor 
• 231 0029 ·•OQ' .. - . .. 

Be&ring, ~placement fo~ 
. .231 002,'8 oo, 231 002'9 00 

l ,. ' 

~ ln~t!la~Qr, Fe~dthru, biltton 
cera.mlc ']/16 x .,5/8 . .. . 

!r~~i~tor, Standoff, ¢e!8rni~ 
Jl:~. -~ l/2 . 

ln:?ulatot', Standoff., .cyl . 
~el.'alllic 1/2 x' 1 · · •· . ··-

''.li 

i lri~ttls.tor:,, ~taridorr·, ceramic . 1 

. ."!J/d"7lf?. X,]/4 '\ .. * ;·, " . 

1 

Mfr. 
·code 

4960 

4960 

2410 

2410 

2410 

2410 

. 2410 

Mfr's 
Desig
{i~tion 

~C-8483 
·
1
(A-512) 

·,6211 

• Spcl. 
· To1, or 

Hod, 

· ~~9 5L-::if2 : 

397-11 

· as-10 

Contractor• s 
DraWing or 

, Part Ntyuber 

234 0142 00 

1234 0075 00 

190 2932 00 

190 2329 00 
or 19dN"St) 

190 2327 00 
or 190NSL3 

• 190 2570 00 
or 190NSN7 

: 190 29i9 00 

. 190 29.21 00 or l90NB121 
190 2929 00 

190 2920 00 
. 

·190 0002 00 

190 0006 00 



to 
·r-1 
+' 
{1 
::;l 
0' 

1 

1: 

1 

l 

3 

1 

1 

1 
1 
1 
2 
1. 

1 

Navy or 
;JAN Type 
Number 

IRE13A317 

w.E1JA317 

TABLE 6-4 
EQUiff'J:sNT $fAR& PAll'rS Ll$T BY NAVY TYPE NU!-iBERS 

~ : ¥ "4.. j "' ' ~. 'T . ' 

!J,::J_ SYJiiPQ+ 
Desigfiatibns · 
tn¥:olv.4d , . : 

>-·· 

E-103B 

·t~io6B 

' t:i62 ;"E-901 

E.;:1oa 
.; . 

, N"~~~. +'4:-- •• , •• /Y'>. 

~J:ib!,E-17b2 
... ;, 

~E~l9()~ 

E-:IJ07,E-+908 .. 

·E-3001 
(E-300lt 

J:::,3.()Q~L -
E-3002 

~3003 

.. "' '· ) ~ >r• 
) 

l . 
""·~ . 

., .·., 

:Qe~eti~,>tiRnw ... 
r . . 

Navy 
Spec. or 
Dwg. No. 

l1iseEi.LANrou~Nfl:#i · pJi_a!s Tc~nt~) 
" '• "'"" 0 ·- a~ •> 

.Insula:tor,: Fe~thru, ceramic 
1/2~57,8 ~ 5/d. . . . ' 

Ins~a~o~,. F~~4thru,'conical 
:.ce.i'runic.J/4 <to 7/tB·.OD ··:l';. 7/8 
·pilot light 'brae,ket ·· ft;>r 
; mipiature ·.base 'bulb 
:t~ulator ~- Feedthru, bowl 
J ~ . ~.~ype . . , • 
Insulat~r,; '13us~ing r~ceptacle 
; r1"'rt:s,·. I-3/4 X 2-'t/2 ', 
·Bushi,n~, Rubber cable clamp 

reducer 7/.16 ,OD • 28 .. ID .. x 5/8 
C.eramic Block for . resistor. 

clip ~--·· ·--
Pilot ... lamp .re.cE:lptagl~_ 
J e:w.s;l ~- green 
'JeweL, red .. , . 
Fee.si,thru,: .c~rarnic 
Feed'tllru,,.Jdntr. to load;ing 
coil term · · · ·- · .· 

.... ,. . ~·· ' ,, . ~.. ~ 

Feed th-~·F-:hl~--lea<,l· ;tn,~., · ···. 
..•.. .anci. Jdnfr. ant .tri load· .. co.il' 
~~':"'' 

Shocklriount,''Neter Iv't-3001 
3/16" X 4" OD . 

Clip, for choke L-107 
Clip, 3/8" ferrule 
-tf, T ~ ' ~ -

!
'Clip; 9/lfl" ferrule , .. c-· 
Clip, 1-1/8" ferrule · 

I 

·-·:c·~·...-· . 

. ...,......f?, 

,, 

r . 

I 

Mrr: 
gode 

Mfx's 
Desig
ntit:j:on 

' ' , .. 

1200 !'Cat. 80 

2410 IYA-1685B 

630. I·P 
, 

60 

),.200. . .IJO 
1200 
1200 

30 
30 

j 4640. 
'' 

2920 I 
2920 20491 

I 
2520 1388-208 

Spcl. 
;Tol. or 
Mod. 

Cont:t'aetor.' s 
Drawing or·· 
Part.NJmber 

.190 2925 00 
or 19GN;BI25 

190 2926 00 
or 19~IBI26 

262 1270 00 
·.or 262JU27 
581 1685 20 
, .01" l-685B 
190 2917 00 

., 

371 1110 00 

:1.9 3 :1..000 OQ . 
or 19}'U 

262 1230 .O_Q 
262 2180 00 
262 2160 oo 
507 7007 00 
5711]4-6 20 

.. 

507 7009 00 

200. 5360 00 
or 200N5~, : 

2b5 3010 00 
265 4010 00 
or 265 1005 00 

265 5010 00 
265 9020 00 

~--------------------------------------------------------------------------------------------------------------------------------------



Navy or 
JAN Type 
NJ&nber 

All Symbol 
Designations 
Involved 

. , .. ,TABLE 6-4 
EQUIFMENT. SPARE PARTS LIST BY NAVY TYPE NUMBERS 

Navy 
Spec. or 
D {7 lT 

W0 • 1~0 1 

·. ·. , ~~mus Gw~WCPL PAR~s ( Cont,.l 

Mfr. 
Code 

-----~---------r------------r--------~ 
1 

1 

4 

20 

30 

10 

20 

20 

4-

• 

I 
I 

10682 I 

.. · 

· 'F-190l,F-1902 
:' -"'·'l< '' 

. F:..190i,F-l902 

. r.:.i<Jo3,F-1904 
F-1905 

F-l906 

: r:.19or ... 

. F:.:.t9b8 

l-lol,I-'t01----

1 I""!1901~I-1902 
I , 

jAlternate 
' ! 
l 

·,Tube, -Hold down, fqr V-101 
V-102~ -,V~lOj 
Tube~ Hold down, for V-105 

, V'7J.06 

FUSES 

h~~Pt ·-2S v . .-17 amp l miniature bayonet base 
Lamp, 12-16 v, .1 amp 
miniature bayonet base 

Lamp, 12-16 v, .1 amp 
1 mini a turr. bayonet base 
! 

I 
I 
i 
I 

Nfr's 
De sig
na tim 

Spc1. 
· Tol. or 
. Mod. 

. Contractor's 
Drawing or_ 

~ Part Number 

, ~71 1200 20 
' .; . ' . 

572 1208 20 

--~-------------~----~-
264 2301 00 

264 2302 00 

1261 ·'mo·w 

.?62 3260 09 

262 0019 00 



t-
•rl 
.;..> 

! 
Navy or 
JAN Type 
Number 

3 I-49025A 

1 l-49039 

1 1-49566 

1 l-49.572 

1 1-49663 

1 -49932 

1 l-49933 

1 l-49934 

1 l-49935 

1. !-4. 9936 
1 -49937 

l ~3& .. 

1 , ... 49939" 

1 -49942 
1 

10682•a 

:. · TABLE •i):..4 

EQUI~T SPARE PARTS LIST BY NAVY TYPE NU>iBEBS . .- . . 

All Symbol 
Designations 
Ihvo1:red Descri,Rtion 

' 

, Navy 
·Spec. or 
· Dwg. No. 

JACKS AND RECEPTACLES 

_J...:lol:,J-103, 
J-104,J-105, 
J-90l,J-904 

J-l02,J-903 

J-lll 

J-114 

J-112 

J-106 

J-107 

J-108 

J:...ll5 

J:...ll6 

·Jack, 1 circUit for pl'Ugs 
with 1/4" barrel 

Jack,· 3 ·circuit 

'connector, ·a ·tem female-~-· 
socket · ·· ··· 

Connector, 6 tern female~-· 
chassis mt,ff. · · ··· · 

Connector., 12 term female 
chassis mtg ' 

Connector, 27 .term female 
wall mtg · · 

Connector, .. J term female 
wall mtg · · · ' 

Connector, 10 term male 
wall mtg , 

'torinect.or, l2 term male 
octal style, cable 

Connector, 15 term male 

J-3006 
- ·· chassis mtg:::. 

Connector, 3 term chassi~ 
· '"'":.mtg .. tjpe 

..r-1901 
'" 

'J';...1902 

Cohn'ector, 27 term, wall 
mtg type 

Connector, 10 term wa11. 
mtg type 

J-1906,J-1907 LPonnector, 6 term !faJ+.mtg 
J-109 ,J-118 'J'Binaing Post')· 5/8"' p~sn: _. 

. type ·· ~· · · 

"''iii 

Mfr. 
~ 

3040 
3240 

3030 
3240 
.2580 

2580 

2580 

630 

630 

630 

200 

2580 

630 

'6jo· . 
630 

830 
1320 
4217 

Mfr's 
· Desig:~-
natiop. 

SClA 

··SC:A2B. 

.,300' 

300 

300 

RNK-2'/
)lSL 
RWK-C3-
3lSL 
FK-10..:.32S 

70-12 

jOb 

NK-27-32S 
-e; ' 

IU?K...:.:lo-
3lSL-2 

10,000 
·series 

Spc1. 
To1. or 
Hod. 

..... 'A 

Gontraetor's 
Drawing o:r 
Part Number 

358 1040 00 

1358 1050 00 

il 366 2o80 00 
··or 366N20B 
366 206o 00 

366 2120 00 

371 4039 00 
· or 371N403R 

:1371 1059 00 
or 311Nl05R 

!J)71 5130 00 
or 31lN~l3 

f369 1700 00 

]6-6 2150 00 
or 366N215 · 

371 1040 00 

311.4010 ()() 

371 5119 00 

500 2072 001 
372 2210 00 
or 372N22A 

·m8--------------------------------------------------------------------------------------------------------------------------------------



-· . ~ .· 

' ~ , .. 
1 

., 

1 

l 

1 .. 

l 

1 ~29513 

:-29513 

~29514-A 

1 -29515 

-29515 

-29515 

1 -29516 
10683 

. TABLE 6-4 . 
EQUIPMENT SfARE. PARTS LIST BY NllYY TYPE Nl.Jt.';BEf\S; · · 

Navy ; 
; 

Spec. or Mfr. 
.Ali 'Symbol 
DesJgn~tions 
lnVolved ;nesctia~fon ; ' : i2wg. No. COde 

. JACKS AND REc'.EPTACLES ( Cont ) . 
I 

; 

J-110 :Binding .P<)st, 5/~· 1320 
· push ~ype, . 4217 

J'~ll3,J-3003 5/8" 1320 :e~ndingPost, 
. push t:I:Pe. t,217 

J-117 Binding Post, 5/8,. 1320 
push type 

5/8" J-,3004,J-3005 Binding Post, ; 
push type 

:connector, 6 term socket 2580 
.. , chassis mtg type 

' RELAYS 
: 

;K-1.01 tRelay, · 3PDT, coil: 28 vDC 284 
:Alternate 

jR 1 . , K:;101:, e ay, 3PDT, coil: 28 vDC 2050 
i 

1Utern,ate 
:Relay, Multi-contact tiT K-102 4310 

coil: ·za·v w .. 
·~ ·~4 ... 

rK-1<?3; ..... 
Relay, DPDT and .. sPsir· " .. 

284 
. 

.~oil.: .. 28. v DC · --· 
IAltex'nate 

K-;103 Relay, DPDT and SPST coil; 2050 I 28 v DC 
f;lternate 
K-103 ~elay, DPDT a..."'ld SPST coil: 2050 

28 v DC 
IK-104 , Relay, DPDT, coil: 28 v nc· 284 
: I 

' . 
H£r'ri .. Spc1 .... Cohtractor's 
pesig- 'rol. or Draving or 
nation·. :~od1 f~rt Number 

.· 

1.0,000 372 24.10 00 
· Series , or 372N24A 

372" 1410 00 
10,000 or 37'2Nl4A 
Serits 

.. .. 

372 2110 00 

; 372 2410 00 
.. 

' 
p8-6-AB1/16 364 2060 00 

.. 
.: . . ·' 
1.' I 

.. 

'Ri-;.30-F , I 405 0012 00 

,G...-]3117 405 2201 10 
or 405NB2014\ • 

t~lo OOll 00 

R22A 410 0012 00 
.. 

'!t~ ·- '"' 

Gj28llo...A 410 0015 00 
;. ~ 

G328ll t~lO 1700 00 

R-22-B 410 0013 00 



~ 
·r-1 ..... 
-~ 
::s a -

1 

1 

1 

1 

1 

1 

1 

~·' ~ 

-~-,· 

Navy or 
, JAN Type 
! Ngmber 

·-29516 
-29519 

-29520 

-29523 

-29524 
-29525 

-29526 
-29531 

-29532 
-29533 

-29604 
-2960.5 

9 l-47895 

106841 

TlBLE 6-4 
EQUIW~T -SPJ,RE PARTS LIST BY NAVY TYPE NUMBERS 

. All Symbol 
·De:signations 
Involved 

·.Alternate 
- ·K-104 

K-105 

:K-3001 

K-1902 ·~ 
Alternate 
K-1902 

K-1903 
Alternate 
K-1903 

K ... l904 
Alternate 
K-1904 

K--1901 
. Alternate 

K.::l901' ·. 
A1 ternate-· 

K-101 
K-102 

.! ... -~-- -

, Description 

• RELAYS (Cont.) ., 
. 

,. 

Relay, SPDT, SR~C & smo, 
coil: 18-32 v DC 

.Relay1
, S.PDT coil: 28 v DC 

Relay, 2Hm' coil~ 12 v DC 

Relay, 2PNO coil: 12 v DC 
Relay, DPDT coil: ll5 V' DC . ' 

Relay, DPDT eo~l: 115 v DC 
_ Relayl 2PNO coil: 28 v DC 

Relay; 2t:NO coil: 28 v DC 
Relay, 3PNO coil: 115 v DC 

Relay, 3Ft10 coil: 11.5 v DC 

Relay; }PDT, coil: 28 v DC 
Relay, Keyi11g typE}_~ith . .. 

vacuum swftch,. }PNO, rn~c, 
2PDT coilJ ··- 28 ·v DC ... _, ... , .. 

Navy 
1 Spec. or 

Dwg. No, 

I'" 

,.,, ,, 

1·"- .. , 
INDUCTORS AND REACTORS 

L-116,1-117, !Choke, 1 mh .3 &~p duo
L-1912,1-1913,1 lateral wound 
L-1914,1-1915, 
L-1916,1-1917, 
L-1918 I 

Mfr. 
• Code 

'20.50 
. 2050 

. 2050 

287 

2050 
287 

1820 
287 

1820 
2050 

287 

1820 
2050 

~ 

3090 

Mfr's 
Desig~ 
nation 

a-,..;33304 

G-32881 

R-30 

G-33402 
R-39D 

JD 115RR 
R39D 

JD28AA 
G-33549 

27D 
G-}2877A 

1-

~R-300U 

Spcl • 
Tol. or 

. J:itOd, 

. 
-·- il"' ·-

Contractor's 
Drawing or 
Part Numbe;t 

410 0014 '90 
410 0010 00 

410 2100 bO 
or 410N21 

405 0013 00 

405 2205 10 
405 0015 00 

40.5 2208 00 
405 0014 00 

405 2206 00 
405 2203 10 

'40.5 0019 00 

405 0009 00 
410 0008 00 

.. 
I; 

240 5800 00 
or 240N58 



T.Al3LE 6-4 
EQUIP.viENT SPARE PARTS LIST BY NAVY TYPE NUMBERS 

~ ·''"' 

..-1 -,. 
~ Navy or All Symbol Navy t1fr' s · Sp·ci~ ··· Contractor•·s 
~ JAliJ Type Designations Spec. or Mfr. Desig- Tol. or Drawing or· .. 

CY N;gaber Involved Descrigtion Dwg1 NQ; ~ nation l:1od1 Pal't 'l'J umber 

INDUCT01tS t\ND REACTORS ~ Cont.l 

10 -47902 L-1904,1-1905, Choke~ 22 uh55T 1/12 E r 3030 RF583 240 5400 00 
L-1906,L-l907, 
L-19o8 ,L-1909' 
~1910,1-1911, 

. L-1919 ,L-1920. 
4 -47903 I,.;-10 2 ,L-10 3, Choke, 2.5 mh .125 amp 322·0 B.-;100tJ 240 5300 00 

. L-115,1-403 3090 or 240N53 , -47904 L-104 Choke, 203 uh ±1~ duo- 4335 240 6000 00 -L 

lateral wound or 240N60 
1 -47905 :L-107 Choke, 2.5 mh .125 amp 3220 Rl.OO 240 2100 00 

or 240N2A 
1 -47906 L-108 Choke, 100 uh ±10% 830 GA~l404C 571 1404 30 

or GA-1404C 
2 -47907 .L-109 ;.L-3005 Choke, 6 mh, multi section 950 240 5900 00 

duo-lateral wo1.L.'1d or 240N59 
1 -47908 L-4.02 Choke; 8 Jlih, .125 amp '2140 CH...S 240 4100 00 

or 240N4A 
1 -47909 L-llO Choke, 190 mh ±10 mh 830 GA;;.;l395C 571 1395 30 
1 -302o6l L-1902 Reactor, Filter, 6 by • 3 amp 186 678 2390 00 
1 -302062 L-1901 Reactor, Filter .15 hy, 1 amp 780 678 2600 00 
1 -302063 L-1903 ·-· Reactor, 6 hY: :f-?0%~-:-9% .~ amp · ·180·· .. 6?8 15·10 00 . 
1 -302095 L-2201 Inductor, • 25 liy 'tb o.scilla te 780 7822 678 2470 00 

a~ :1()_00 cps with .1 mf ·- ., 
capacitor 

1 L-101 Inductor, HF osc tuning 830 GA-671D 571 0671 4'0 
1 k-105 Inductor, 1st multiplier 830 571 1687 20 

or GA-1687B 
1 L-106 Inductor, 2nd multiplier 830 571 1686 20 

- pxate 9-1/2 turns #24 wire or GA-1686B 

10685 



~ 
•r-l 
+l 

~ ..a.. 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

·~\ , 

~ ~~. 

'Navy or 
JAN Type 

~ 

' ~yttmr:; ': j 

'\ ' •. .. i' 

'. ,. 

1-- ... 

l-49565 

I-A9691 

1-49662 

1-49866 

l-49944 

l-49946 

1-49947 

~-49948 

1-4:7949 

l-49950 

IU-7/U 

106861 

.. 

r".,...., 

, ft;EUs:JS~ol 
' Designations 
~ Inv:cl!'t§d 
'. . .... 

~ 

;· I 

~Jil4 

~,QJ-

I..r-3001 * -·' ' . . 

.. I I P.:.220l . 
'•' 

IP-401, 

IP-201 

IP-3001 

IP-101 

IP-901 
! 

LP~l501 

IP-1701 . 

IP-1702 

IP-2301 

!P-1601 

l 

. . 
·+ 

. . . . · 'l':ABLE 6-4 . , 
EQUIPMENT SPARE PARTS LIST BY NAVY TYPE NUMB&RS . ~ / 

+ 

-~ , .. 
""' 

'Des~riptid'Q: ·. ,, 

!Navy 
Spec. or 

i Dwg. No. 

UgpUCIORS AUD REACTORs {Cont.) - .... 
., . . ·' '. . 

'I llnductor, Pla~ tank 
· paddip~: 2 .1 uh ±..5% 
lndtxe.tol"~ LF <>.s~':grid 

. 19·~956 uh ±.l% 
ltndue~t-~ l(>Ad ··CoiJ.: assem 
• 

PLYGS 

lcon~ect~~' 8 ~rm chassis 
mtg plug 

IConnectot, 6 term male 
-~assi.s mounting- · · 

! ·• . ~·· !Connector, 12 term male·· · . 
chassis mtg 

Connector, 2 term chassis 
mtg sock-et 

Connector; 12 term octal style 
female ctla$sis mtg 

Connector, 27 term wall mtg 
receptacle 

Connector,. 21 tena .. ~.·degree . ··~ " 

plug female ~- · · · ······· · · 
!Connector, J term '}0 degree ·• o•• 

ang'le plug ~·-~--··.rt-~y• 

!Connector, 3 term straight 
plug 

!Connector, 27 term straight 
plug female 

,.Connector, 10 tenn straight l 

plug . · . 

Mfr. 
·~ 

'830 

830 

!830 
j 

1 
12580 

12580 
I 
2580 .. 
200 

l .. 

630 

30·-

-~ 6.39 .. · 

630» 

630 

630 

"'......,..-: 

. ~· 

'Spcl. · Hfr' s 
Desig
nation 

; To1. or 
'Mod, 

:1 GA-iii4A. . 
I . 

• GA-1259C 

-
! 

.I I 
1300 
I 
P-312-AB 

MU.· 

K. 

NK~#-23-
11/16 

. WK.:..C3-
2jbi/16 

''"o"f;M• 

RWK..;.c3- ·:cl' 

22C7/16 
NK-27-

21C-ll/16 
FKl0-21-
9/16 I 

'c\ ~ . 

1 Con tractor' s 
Drawing or 
lf~rt ·Nufuher 

' pi •; 

'571 1114 10 
·'· 

571 1259 30 
·" 

)02 1708 003 

1365 2080 00 

365 2060 00 
-or ·365N206 
365 2120 00 
·or 365N212 

366 2020 00 
or 366N202 

369 1600 00 
·or 369:tU6 

311 4'050 00 
'or 37IN405 

:31-1 4-000 00 
or 371N406 

3.7J.JQ99 oo .. 
'or 371Nl09 
311 1109 00 
·.or 371Nll0R 
371 4020 00 
or 371N402 

371 5140 00 
or 371N.514 



All Symbol 
'De$ig'llations 
·Involved 

TA8LE 6-4 . 
EQtliR-1J!nT: SPARE PARTS LIST BY NAVY TYPE Ntl'iBERS 

Navy 
Spec. or 
Dwg. No. 

Hfr. 
·~ 

tJ.fr' s 
Desig
nation 

Spcl. 
Tol. or 
Mod. 

Cohtractor•s 
Drawing or 
Part Number 

PLUGS (C9nt.} -------.------.--..:...,_ ___ ..=::===::~----i-_,__---r-......:__,_ __ .,_..._ ____ _ 
P-1502 

1 
Connector, 27 term straight 

1
630 I RNK-27 I 

1 -63PllF 

-63288-104 

.-63288-153 

1 -63288-182 

-63288-222 

1
-63288-223 

10687 

plug-male i • · 22Cll/161 
P-1602 Connector, 10 term 90 degree 630 RFKlQ.- I 

angle plug · 2~C9 /16 ' 
P-1901,P-1902 Connector, 6 term chassis 2580 P-406- l 

mtg plug AB1/16 1 

R-1905 

.U tert).a te 

. RESISTORS 

Resistor, '1000 ohm 
!5't 20 " 

R-102-1-R-10'1 .. Resistor, 100,000 ohm 
±.10% 1 w . :·~ . 

. :Alt~l"'nate-··"·'' .... .. .. '"···-··· 
rft..:.40l,R-2209 ies1st<:>r·; 15*000 ·ohm 

+10% ·l 11: .;> 
~ststo:r.;. 160@ ·~~ . · 
+.~·l;·W • . :7 -C:Vf'l. 

4'lten1ate ·· ·, ., ; ·· 1... • 

. R .... l37 ~ .. ~ .. Resi.s.tory-20,.ooo .. ohm -· .................. ·····-· 
±.20% 1 W ~"'';'.~ ,· ·c ,·-~- . ,c··· ·;~··:.~"',"" 

.. ~- . . ,. 
:;,# ~: . -·"· ·- ~· ~ ' . ~ 

41, ~J:'n'lllle· j 

R-207 

'

Alternate 
R-101 

ttesi$'€6r~:·,220 ohm 
±.10% 1 'W 

Resistor, 2200 ohm 
±.10% 1 w 

T~~~%~~~ 22:QO(} ola .. ,_ l " 

4250 

. 2360 

2360 

2360 

12}60 

2360 

I 

I 
BTl-
Navy 

BTl-Navy 

~~~.~vy 
' :.- .. ' 

".BTl-NaY¥ 

BWl-Navy 

BTl-Uavy 

371 4049 00 
·or 371N404R 
371 5129 00 
'or 3?1U 512R 
363 206000 

'' . 

733 1661 00 

729 7100 42 
or 7 29NG10Q1-K 

729' 7154 20 
or 7 29I\Gl5M-K 

727 7180 04 
or 7 29NG1800-M 

. !'/12-9·-¥·204 ·40 

'. ~ ' 

708 0002 00 
or 708N 2200NA-K 

729 7224 20 
or 729NG22M-K 



~ "">' 

~ 
-+J ..... 

"NaVy or -+J 

~ JAN Type 
:;j 
a Number 

·- :· <,; 

,_..,. __,.... 

·...;63288:-224 

-63288-470 
-· . 

~-

1 1-63291-101 
..... . -· 

1 J -63291-221 
-~. 

1 I -6 3355-104 

,_..,~ 

-63355-153 

-63355-222 

' .. ' 

-63355-474 
... 

~J3i2~754 

1 I-6J360::ro4 

-63360-105 

I 
10688 

Ail Symbol 
Designations 
Involved 

· Alternate 
R:-2211 

,liternate 
R-103,R-104, 

I 
J{.:.i()(,_, R-108' 

· R"-112 • 
R-202 

·':; 

Alternate 
.. R•203 

Alfernate 
R.-22l5 

Alternate 
·R-212· 

Alt-:::lrnate 
-~213 .... 

,R-2202; 
R-'2212A. 

Alternate 
R-208 

+TABLE 64 
EQUI:fWENT ,S:f?ARE PAR~ LI~T ,BY NAVY TYPE NUMB~ 

,,,~, l j • 

-•>{-

. DescriotJ,.o.,n · .' .. · 

Navy 
Spec. or 

Dwg, No • 

EJ](S#,STOR§ { QQpt,} 

t . .,. ·, •, 1 

Resistor, .22 meg'ilo,! l·w 

Resistor., ~7 _ohm +20fo 1 :w 
' . ,,, -It'" . • 

Resist()r~ 100 .Qhm:.·i5% 1/2 w 

Ites~~to:r, ;220. ohm ±.5t 1 w 
>' • .. ) ' . 

Resistor, 100,000 ohm 
f5% 1/2 _w • 

Resistor, 15,000 ohm ±5t 
1/2 w 

Re~istor" 2200 ohm ±5% 1/2 w 
-~ ·~ . 

Resistor, 470,000 ohm 
±.5% 1/2 w . ······ 

Re.si~,::--·750,000 ohm 
t.5fo .1/2 w 

Resistor, 100,000 ohm 
±10% 1/2 w 

Resistor, .. 1 meg ±lo% 1/2 w 

-·~ ...... ,,. 

('>-~ 

..,. 

" 

. Mfr. 
--~ 

4220 ·,. 

90 

90 

2360 

2360 

!2360 

23~0. 

~:3(>0 

2360 

2360 

',_ 

; -Mfr' s 
Desig

'· t• ;_na ;ton 

I 

l BTl/2-
Navy. 

IBT1/2-
Navy .. 

tBTl/2-
Navy ... 

_LBT:l./2-
Navy 

Hi/2..-
Navy 

BTl/2.-
Navy 

IBW1~avy 

;spc1. ·Contractor's 
:Tol. or . Drewing or ... 
'11od, · lwt Nup1ber 

' ' I 

I ~- I 

I 

729 7220 42 

729 7474 00 
o'r 729H G47 -M 
-~ ~ 

703 1100 10 
or 703NA10o-J 

703 1220 10 
or 70.3NA220-J 

729 5100 41 
or 729NE100M-J 

729 5154 10 
or 7 29NE15M-J 

729. 5220 01 ' 
or 7 29NE2200-J 

729 5.470 41 
or 729NE470N-J 

rn 575021-r 
or 729NE750M-J 

729 5100 42 
or 729NE100M-K 

729 oocs 00 
or 7 29NETI-1eg·· .rc 



~ 
-ri 
.P Navy or 
~ . ~AN Type 
& Number 

1 

-63360-154 

-63360-224 

-63360-473 

-63360-474 

-63535-10 
r·--

-63678-100 
·-~ *''""' ' 

-63678..:.221 

;..;.63678.;;;221 

~39JBf750 

...63Tu3 

-63703-251 

1 -63705 ... 201 
10689 

T.ABLE 6-4 
EQUIW!ENT $PARE PARTS LIST BY NkVY TYPE NUHBERS 

Ail Syptbol 
Designations 
Invo1yed 

Navy 
Spec. or 
Dwg. No, 

RESISTORS ! Cont.) 

Aitei-nate 
· R.-2204,R-2216 Resistor, 150,000 ohm 

~10% 1/?. w 
Alternate 
· R-209.,R-2212B Resistor, 220,000 ohm 

tlOfo 1/2 w . 
Alternate 
R~2203,R-2205, Resistor,. 47,000 ohm 
R-22o6 ±.10% .1/2. v! . 

Alternate · : · · 
R-20~ 4 R,-2lq, Res~stor 1 470,000 oQm . 
· R-2213~R-2214 , tlO% 1/2 w ' 
R-133 I_tesistor, 50 ohm t~O% ~Q w 

;Aiternate 
R.::.135 ., .. 

! ' ~ -" 

l 

Alternate 
&.:216 

:Alternate 
R-2217' .. 

Alternate 
.R~lJ-4 .. 

I
. Al ,tern ate 

R-2217 
Alternate 
R-214,R-215 

R-1902,R-1904 

Resistor,_ 10 ohm tle% 1/4. w . "~ . .,, . ~ 

·Resistor, izo ohm £101! 1/2 w 

·· Resistor~ 2·20 ·obm-·t20%_.l/~:·W·;···, 

Resistor, 1)' olin ±lil)(l/2 " J . ,,, 

Resistor, 220 ohm ±20% 1 w 

Resistor, 250 ohm ±10f, .1 w 

Resistor, 200 ohm ±~0% 2 w" 

Nfr. 

·~ 

. 2360 

. 2360 

:2360 

2350 

3450 

2360 

2360-

2360 

2360 

2360 

Nfr' s~ 
Desig

. na_ t~_on 
' 

BTl/2-
N ,· ~vy 

BTl/2-
Navy. 

BTl/2-
Navy 

BTl/2-
Navy 

BW1/2 

BW1/2 

B'ilf2·" 

BW1-Navy 

Spc1. 
·To1. or 
Mod, 

. 

'i' . 

133-D200-7 

Contractor's 
· Dr:awing or 
· Part Number 

729. 5150 42 . 
or 729NE1)0M-K 

7 29 5220 42 ~· 
or 7 29NE220t\1-K 

729 5474 20 
or 7 29NE4 7M-K 

729· 5470 42 
o~ 7 29NE4 7 QM...K 

'l10 1501 20 
or 710NA50A-K 

701 1052 00 
or 707NlON-K 

707 2205 20 

707 2205 40 

101 7552 ·oo•·" 
'or 707N75N-K 

708 2205 40 

708 2505 12 
or 708N250NA-K 

709 2005 40 



1 

1 
1 

1 
1 

1 
1 

2; 

r 

r 
1 

2 

1 

2 

1 

1 

1 

N:a.vy or 
:JAN Type 
!fmbP.r 

f:•6388l.F 

li-632958-2! 
,...6J3I5'1....10 

l:_c,J3);82~20 
-633225-10 

<,,. ~· 

I-63J226P<10 
-633221-10 

I-6J3228-20 
j: . 

j h6 33229-10 
t \ 

~~33230-10 
-633239-10 

f-633240-10 

l-633241..;;.10 

. l-633242-1{) 

I-6J_j~3-2 -· 

1-6.13244-2 

1-633245-2 

1 j-633249 
10690. 

• • "1ABLE 6:-4 
EQUI'PMEN·T SPARE! PARTS LtST; BY :NAVY ·TYPE Nill'lBERS 

All: Symlrdi -
.De'Signations 
!Involved 

Navy 
Spec. or 
Dvfg. No. 

~· 

! ' ~ • .. · ::m;§ISTQH§ (Cont.): 

Jl.;o;l901 

R-2207 
:R .... l29 ,~-130 
- ~ ·:·--

&:;.2210. -
R .... w6 

&;..131 
R·.-116 

R--ll~R-114, 
R-136 
~T2J 

R-'115 
;R-121 

R~lG5,R-l09, 
- R-110 
R-124 

;._ 

'ruisi:soor;' 63 'ohm ±,5% 100 w 
· :rer:rule 'type ·-- ~ - · · . 
·Resistor,_ 85_ opn: ±2-,1/2'/o 10 w 
Re~~stor"; 1000 ·ohm ±1~ ·10 w 

'Resistor;' 15c,obb ohmt~ -10 w 
-Resistor, 42 ohm ±10% JO w 

6 f ... '~ 
\.," 

·~ :: 

Resistor; s }5d ohm ±lojf ].0 w 
Resistor,' 1 chin ±10%" 25' ¥ . 
Resistor,, 150 ohm ±:1-Q% 1~ w . 

Resis'tor{ 12.6 0hm t;1qf25 W• 
, - ... . - )!'.r: ..r, . 

:Re.~istor;' 100 omi ±le% 25 w 
n.esistof, 0'~8 ohm t1ofo 50 w 

' 1 - > ~ . ' 

Re§istor, 20,000 ohm ±10fo 25 w 
. ' 

Resistor,~25,000 ohm f.10fo 25 w 

R-117 ,.R-118, - ~-Res. -i· stor-, _5000 ohJ!!c;1;.~Q%_:~5 w., .. , ,_. 
R-119 ,R-120 · · · · 

R-12& .,. - _ ~ · --- fil}§i_~.Q!:t.:4.QOeJ ohm t2'/o ·1 w 
c -<':' - ,., ' '7 

R.;..l-32 
I - -

.. :Resistor, 50,000 ohm ±z,t o.B WI 

!Resistor, 235 ohm t2% 1 w I 
I Resistor, ;~15 ohm rh~~stat · . 

IR-111 

I 1 R-2201 
I 
I 

'"!'"''-' ""'' 

Hfr. 
bode -

f1-250 

)450 
3450 

3450 
3450 

3450 
3450 

3450 

3450 

3450 
3450 

3450 

3450 

,236o. 

12360 

.,4975 
I 

Mfrt s 
Desig
J,!ation 

BD 

l3D 

BD 
BD 

-l3D 

0218 

0219 

"02:12 

. \ii~-:'~ ~' ·~-· 

iotW3 

W\13 

I 

Spcl. 
Tol. or 
t1od. 

., :j~··· 

,Ooutractor• s 
Dl'awhig or 
:Part Number 

7'33 01.69 00 

710 0003 00 
:710 1141 20 
1 or 710NAl.MA-K 
,110 ool.-o 00 
'710 1422 20 
: or 710NA42B-K 
'710 0021 00 
'710 1il2 00 
1 or 710NA1A-K 
7lfJ 0019 00 
' or 710NA150B-M 
;'{10 0045 00 
: or 710NC12.6A-K 
'710 004-B 00 
.710 0013 00 
or 710NOO. 8A-K 

710 0078 00 
or 710NC20lviA-K 

710 o081 oo 
or 710NC25MA-K 

110'3541 20 
or 710NC.5}1A-K 

7ZL:l44~t ·.oo . er 1 1 2L"fL4M-G 
'721 3504 70 

or 7 2INL)OM-G 
721 3235 70 
or 721NL235-G 

381 9010 00 
I or 38L'J901 



1>. 
·+) 
•rl 

~. Navy or 
- · ~ . - . ~AN Type 

a: Number 

Ra20BF104 

RC20BF104 
' . . 

1 ·ROOOBF105 
1 RC20BF153 
1 : ·'RC20BF154 
1 RC20BF221 
1 .. ·BC20BF221 
1 RC20BF222 
1 RC2QBF.22'4 
1 .. fiC20BF333 
2 RC20BF473 . . # •. 

~2 . "RCQOBF4:14 

1 f\C20BF4"{:4 
-·'. 

1 . RC20BF750 
1 ilC~OBF1.54 

1 RC21BF100K 
·l··· ·RC21BF104 

> ~· F • 

1 RC30BF104 
1 RCjOBF153 
1 RG30BF222 
1 RC30BF223 
1 RC30BF223 
1 HC30BF224 
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TABLE 6-4 
EQUIW!ENT SPARE P~R'J'S LIST BY N.f;.VY TYPE NUNBERS 

.. A;t.l Symbol 
·:Designations 

.Involved 
.... -

Al terria:te 
R-19o6 

Description 
" ·" l ·•'· 

Navy 
Spec. or 
Dwg. Uo. 

R;§l§TORS {Cont.) 

. Resistor, 100,000 ohm 
±5% 1/2 w 

Resistor, 100,000 ohm 
±20"fo 1/2 w ~ . ·. . .. 

·R•208 . :R.eslstor, 1 meg~'+iO'% l/2 1t 
R-203 Resistor, 15,000-obtn !5%1/2 "' 

: R-2204,R-2216 Re-sistor, 15e,ood t511ln· ±5% I/2 w 
R-216 Resistor, 220 oron + 10% 1/2 w 

:R-22!7 . ;:Resistor, 220 ohJn ~±zafo 'l/'2.' w . 
' R-2215 Resistor, 2200 qhJn ±5% 1/2 v . 
~209 ,R-2212B .Reststo~, 220,l:l~O .. ohril· ±!b% 1/2 
R..;.2208 Resistor, ]3,000 ohm t;J'f., 1/2 w 
R-2203,R-2205, · Resistor, 47 ,OOO .. ohm ±10i! 1/2 w 
':R.-2206 . ' . .! • ··. ·: . . 

. :.R-205 ,R-210, : Res:isto·r, 4iOtooO oruif. tlO~" 

. R-2213,R-2214 1/2 w- •. . . 
Jt-.;212' ... · · ; Resi$tor, 4,70,00Q ~ t5% 

• [ ~. • ... 1/'l 'W I . ·. ' t .. c· . • . . 

: R-134 Re3:fstor.,· 15 ohm .±5% 1/2 w 
R~21J ki:i1stor, ·75o,ooe ohm: tst 

1t-..1o2~R;...1o7 
R~Ol,R-2209 
R-207 
R-101 
R-137 
I R-2211 

1/2:·-w . .. .. . . . ... 
Resistor, 10 olil'~i~'1:/f-;_, · 
Resis-tor·· 100 ·ooo 6lmi +·2o1o ........ , .•• ··--·~·· •. l........ , - 7< 
· 1 z. w·· 
Resistor, 100,000 ohm ±10% 1 w' 
Resistor, 15,000 ohm ±10% 1 w · 
Resistor, 2200 ohm ±10% 1 w 
Resistor, 22,000 ohm ±10% 1 w 
P.SSistor,- 22,000 ohni +20% 1 ·W I Resistor, • 22 meg ±10% 1 w"'· 

l-!fr. 
Code 

Mfr's 
Desig
nsation 

. BTl/2-
·Navy· 

Spcl. 
Tol. or 

; Mod, 

:I 

:I 

Contractor's 
·. Dre:wing or 
Part Number 

.. 74'5 ·1171 oo· 

'-745 1212 00 
745 1134 00 .. · 
745 1176 00 
745 1058 00 
74.5 1059 00 
745 -:109<1 00 

' - . ·:. :~ 

745 ]Jio3 00 
'7'45 1148 00 
7_45 1156 00 

:<t4 5 j.J:9'7 . 00 

745 1039 00 
. 745 1201 00 

74.5 2002 00 
74.5 .. 2111 .. 00 

745 3170 00 
745 :313.5 od 
745 3100 00 
745 3142 00 
745 3143 00 

1745 3184 00 



~ ........ 
~ 

G1 
~ a --

, Navy or 
. JAN Type 
· ij:ymber 

l .··1 RC 30BF241 
3 'RC30BF470 

l 

1 

TREl3A372G 

RW15F102 

JN55E20l 

, .. 

., , .. , .. . TABLE 6-4 
EQt{I~ENT SPA~ P~RTS LIST BY Ni.AVY TYPE NIJlii.BERS · 

.All Symbol 
Designations 

, .,Involved ;Re~criptiott · 

. Navy 
: Spec. or 

: , DJ5!. No. 

.~srs:roM ·( Cont.Q 

1 

R':"'214 ,R-215 · t!tes,istor, 240 ohm ±.5% l w 
R-l03,R-104, Resistor~« 41' ohm t20:fo l w 

R-106, R-108, . 
R-112 

;T 
I 

: 
1
.Al te;rna te 

: . R-137 Resistor, 22,000 ohm ±201- l w • 
.Alternate 
·R-1905 !Resist'or, 1000 ohm ±51o 20 w 

Alternate 
tCR-1902,R-1904 f.J{esist.or., 2.0p Rhm ±5. ~ 2 w 
, R-902 .Resistor, 500 Phm "T" pad 

·attenuate! • . . . . 
R-1903 B,esistor, T-wo section, 1'3.4' 

ohm ±5fo, 6 •. 7 ph.m ±.5%, max • 
I 

Alternate 
:R-2208 

c~rent .• 5 ~P .:· j . 

Mfr • 
~ 

2360 

3450 

Mfr's 
Desig
ncatiOit 

CS.1PD 

:I 

Spcl. 
Tol. or 
Hod, 

• Contractor's 
})rawing o~. 
P§irt flumlier 

745 30~ oo' 
745 303.1 00 

,,. "'". 

729 .7224 40 

746 '2540 00 

747 7533 00 
380 2010 00 
or 380i'l201 

717 4100 00 

Resistor~ 33,000 o~ ±10% 1/2 wJ !2360 BTl/2- ·1 J729 5334 20 
! Navy or 729NEJ3H..;J. 

----~----------~·------------~~~------------------------~--------~-------~--~---L------~~~--~~---

-2400J~·· 
1 l-24'003-A 

-24195 

1 1-24458 

10692 

SvJITCP.ES 
I . .. . . . '" Alternate 
1 

•• • ~· ·- • · · · • ··• ___;;,... ___ .....;;;,.· .;,;.; ... ,. .. _;_;-~-.,..-;:._;_;_;_;..:.....:.. __ _ 
. I -~m . 

s;..2ol· 

Al terriate: 
S-1905 

S-1906 

Switch, Push toggle, 

I normally open,. in~.srlo9k 
Switch, Toggl:e ,.. DPS'I' 
l 20 amp 250 v 
i 

lBB 3 llGA.4C56. 

i 

~6.6~1J'QQ2, QQ .. 
266 0004.00 

266 0001-00 

j260 0007 00 

I 
I 



1 

1 

1 
1 
1 
1 

1 

1 

1 

1 

1 

l 

10693 

-24560 

-24563 

:-24565 

-24566 
-24567 
:-24569 
-24570 

--24571 

..;.24512. 

All Sjmool 
Designations 
InvoJ,ved • 

S-104 

Alternate 
S-1905 

S-1907 

s.:.1908 
'S-1902 
S-112 
:S-1I5 

S..:.113D 

S-114 

S-101A, 
' 

S-101B~ 

S-102 
. 5-103 
. a405-· '' 

S-106 

S-107 

S-108 

. . TABLE 6-4 
. EQUIPMENT SPABE .PARTS LIST BY NAVY TYPE NUMBERS 

Navy 
Spec. or 
Dwg. No, 

SWITCHES (Cont.) 
-"-

Switch, Toggle, sps·£ i2o~ ··· 
amp 24 v 

Switch, Push toggle, normally 
open, int,erlock 

Switch, Toggle, 3PUT l,O amp 
2t::'0 v .. -

.I . . • -

Switch, Lever, multi-contact 
Switch, ~oggle, SPST 
Sw:i,tch,-~e~, $P.ST 
S\li tch, Leaf, SPST -

Switch, Leaf, SPST 

Switch, Leaf, 1 SPDT 2 SPST 

Switch, Special moving arm 

Stationary ann 

Switch, ROtary ,·:J.a· coota(it .. -:-: .. 
. ~witch, Rotaxy, 7 contact-__ ... 
5¥itch.,-Rotary 3 pos 2 circuit 
non-shorting 

Switch, Rotary, 5 circuit 3 
position 2 pi 

Switch, Rotary, 2 pos 4 
._ ci;r:cui t shorting . 
Swft'ch, Rotary, 12 contact 
non-shorting 

Hfr. 
Code 

1010 

830 
'830 

,::: 
.830 
; 

.830 

830 
__ 1830 

l410 - . . 

3410 

3410 

3410 

Mfr' s 
Desig
natigp, 

8817 

Y<JsjA 
Y-981A 

Y-10481. 

Y-1136B 

GA-l445A 

.GA ... 2002A 

Spcl. 
Tol. or 
Mod. 

Contractor' s 
Drawing or 
Part Number 

260 1100 00 
or 260N110 

266 0003 00 

260 ooo8 oo 

502 0210 004 
266 1010 00 
508 0983 10 
508 0981 10 
or Y-98.1A 

508 1048 10 
or Y-1048A 

508 1136 20 
·or Y-1136B 
571 1445 10 
, or GA-1445A 
5.71 2002 10 
I, ' \ ''"' . or Gfi-2002A 

50Cf bb85 ~OOB 
.. . 500 020(> OOB 

~CJ ~JSL . .QO_-· 
or· 259N13,9A 

259 0004 00 

259 1411 00 
or 259Nl41A 

259 1401 00 
or 259Nlt.OA 





' 

1 

1 

1 

1 
1 
3 
1 
1 

1 
1 

1 

1 

1 
1 
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Navy or 
JAN Type 
Nmnber 

-47912 
-302035 

~302036 

.... 3rr2'rrsr .. 

-302038 
-3020)9 

.ftll Symbol 
Designations 
Involved 

$-1909 

s-1,10 

'.$-3001 
~ 

'· 
s~soo2 
5-3002 
S..3002,8-3003 
5-3003 
5-3003 

T-102 
T-101 

" 

... .T-201 

1" ... 202 

T-203 
T-90). . 

'003LE 6-4 
.EQUIPHENT SPARE PARTS LIST BY NAVY TYPE NUNBERS 

. De:wribt;j.on 

SWJ:'l:CHES, ( C2n t.) 

Swi teh', Start, black nol'mally 
open ahd no~ally cl~sed 

.SWitch, Stop, l-ed normally 
opened and normally closed 

Swi teh'- ·~ secticms SPDT · 
(DPDT) 

Switch Shaft, assem 
Switch Stator, assem 
Standoff, 3/8" x :2?' ceramic 
St1iteh Shaft, assem 
Switch Stator, a s-eem 

I ·TRAN~ 

Transformer, RF 
Transformer, Modulation 
Pri: 151000 ohm CT 150 ma 

1 ·,seed 1/l.: 7300' ohm · 
Seed 1/l.: 970 ohm 

:·300 to 4000.cps ±2 db 
. l'ra."l.S.f'ormer, Audio coupling 

Navy 
Spec. or 
I&i;. No. 

Pri: 75 ohm · ~ · · ····"'-·· 
·Secdt 125,000 ehm 100 ..... 5000· cpfl 

Transl'oi'iner, Audio couplL'lg .. -v.r·" >'~"~ 

Pri: 5000 ohm 30 ma 
Seed: 2000 ohm 300 - 4000 cps 

Transfonner, Sidetone 
Transformer, Speaker 
Input: 500 ohm to 6 ohm 
voice coil · : 

'Mfr. 
Code 

; 830 
i 830 
830 
839 
830 

1 

1780 

" . 

. Mfr' s 
Desig
nation 

.. 

7950· . : 

7823 

Spcl. 
· Tol. or 
Mod. 

l 

' 

Contractor's 
Drawing or 
f&t NUinber 

Z60 2020 00 

260 2030 00 

502 5300 004 
.. 

502 1747 003 
502 1148 002 
507 6158 00 
502 5116 002 
502 5117 002 

571 1716 20 
617 0002 00 

677 2590 00 
or 677N259 

671 2530 00. 
~r 677N253 

1677 2540 00 
667 7051 00 



TABLE 6-4 
EQUIPMENT SP,/\BE P-ARTS LIST BY NAVY TYPE NUHBEJ$ 

~ 
·rl 
+> 
~· 
& 

1 

4 
2 

2 

Navy or 
JAN Type 
Number 

:.:.302040 

6V6 
W6GT/G 
12SA7 

12SA7GT/G 
l2SJ7 

All Symbol 
Designations 
lnvolved 

T-1901 

" 

, ... 

-. i" 

Alternate 
V~202, V-203 

v...:262,V-203 
~ --"' 

v.:.2202 ~ 

Alternate 
V..:..2202 

V-2'01· 

Alternate 

De.scripti9ri ,~ , • 
j ~ 11 ' - ' . ' .. 

Navy 
Bpec. or 
Dwg. No. 

T:R:&~ S~~tCririt") -
I I Transformer, Coupling 

Pri: 200,400,600 ohms 
1 Seed: 42,60,82~10§ ohm~ I 

V AD UUM TUBES 
• )>" 

' . 
Tube,_ VacuUm., beam pentode 
Tube, Vacuum, beam pentode 
Tube, Vacuum, pentode converter 

Pentagrid Converter 
Tube, \facuym, triple grid 
amplifier 

" .. 
•"" 

l.2SJ7/CT. V-201 Tube~ Vacuum, triple grid. .. . -·· . '" ·~ 

I ampl:i,fier 
4 l2SL7GT V-220l,V-2203 Dual Triode 
4 811 V-105,V-106 Tube, Vacuum, trioqe 
2 8~3 V-104 Tube, Vacuum, beam pentode 
2 837 V-101 i~~:: ~=~~:: ~::·re~~~=· ··~~1 ··· ·· 6 1625 V-102,V-103, 
.. 

~V~.40). .• ' ., ., -.·.~. 1;"' "'· .. :<"•!f' . .~ .... ,.., '·· ~ .. 
1 . 

CABLES ___ .,.._ _____ ...,.._...;_ ___ . ___ ---r--·-------· 
1 I !Cable, 27 conductor, control 

1 I I Cable, 10 conductor, powe:r;-

** Standard vacuum tubes are supplied by numerous well-know manufacturers. 
10696 

.~· 

. 

Mfr. 
Code 

780 

* * 
* * 
* * 

* * 
* * 

* * 
* * 
* * 
* * '* *- ... 

* * 
f ......... ' . 

Mfr's 
· Desig
'nation 

6V6 
6V6GT 
12SA7 

12SA7/GT 
12SJ7 

12SJ7/GT 

12SL7GT 
811 
813 

. 837 
11625 
.. . ·~ ~'- -~.-·· "~' 

Spcl. 
T61. or 
Mod, 

. . .. ;;- ~ 

! 

Contractor's 
Drawing or 
Pyt .Number 

677 2610 00 

254 0198 00 
254 0200 00 
2.54 0247 00 

.254 0248 00 
254 0254 00 

254 0255 00 

254 0258 00 
254 039.5 00 
254 0397 00 
254 0406 00 
254 0458 00 

1500 1496 00; 
r or 65X-7 
j500 1497 OOD 

or 65X-8 

-



~ ...... 
+» Navy or 
g JAN Type 

_g_ Number 

1 

1 

2 -49366 

'' 

1 -49951 
1 

1 I 

3 

f -

l 
1 

1 !' -479ll 
l -47923 

l0697 

All Symbol 
Designations 
Involved 

' ,. 

'I ~ 

X-101 ,X-102, 
X-103,X-40l 

Alternate 
:x..:..1o1,X-1o2, 
X~l03,X-401 

·x~22o4 ·• .. 
X-104 ' 

X-105~X-106 

X-201,1-202, 
X-203,1-2201, 

I X-2202 ,X-2203 
i 

Y-2.201 .. 

J

Z-2202A, 
Z-2202B 

Z-220.1A_, 
1 Z-220.1B 

"'· '~"· 

.TABLE 6-4 
EQUIR1ENT SPARE PARTS LIST BY NAVY TYPE NUMBERS 

Description 

Navy 
Spec.. or 
Dwg. No. 

. CABLES (Cont.} 

-1Cab1e, 2 con¢uctor, relay I power . 
;,Cable,. 27 conductor, remote 
I 

SOCKETS 

Socket, Tube, 7 prong, l 
ceramic 

j Ccystal Socket. 
.Socket, Tube, 7 prong, 

wafer ceramic 
Socket, Tuoe, 4 .. prong.,.. ~- '"'"'' 

ceramic ,. 

Sockeh Tube, oqta1 ceralnic 

! 

I qr;s~eJ:, :Quartz,· mo'un ted ' 

I J freq· ·200 kc 

TuNED CIRCUIT AS§:&l1BLIES 

}

Indu,ctor assem.bly 

I11ductor assembly 
I 
I 
I 

.,. ., '' .. 

l 

Mfr. 
Code 

,. 

. ' I, 
! 

·'· 

2570 

810 
. 2570 

2570 

200 

J 

830 
' 

70 

70 

Hfr's 
Desig
nation 

227 

19$16 
237 

224 

88~8 

Spcl. 
Tol,. or 
Nod, 

I "··c 

.. 
' 

I 
I 

Contractor' s 
Drawing or 
Part Ni..unber 

500 1498 ooc 
• or 65X-9 
t500 4474 004 
· or 65X-10 

220 5730 00 
or 220N573 

220 1006 00 

292 0012 00 
220 5711 00 
or 220N571A 

220 5450 00 
or 220N545 

220 J.B)o oo· 
or 220Nl85 

2$}1 oo02 .. oo. 

278 0002 00 

278 0001 00 



li" 
•rl 
~ 

! 

1 

2 

1 

1 

'1 

1 

1 
1 

1 

1 

1 

1 

4 
1 
1 
1 
1 
1 
1 

10698 

Navy or 
JAN Type 
Number 

.. ~ 

) 

I 
I 

All Symbol 
Designations. 
Invo1ved 

... .., ' 

! 

TABLE 6-4 
EQUIPHENT SPARE PARTS LlST BY NAVY TYPE NUMBERS 

DescriptiQn 

MISCELLANFD US 

Shockmount, Pm-1er unit, 
channel type 

' Shockmount chassis typ€, 
1-3/4 square x 5/8 

' Lead Assembly, final plate 
) 

Lead Assembly, plate 
>i>, -

" 
Lead· Assembly-, mod plate 

Lead Assembly, inul tiplier coi:l 

'Lead· Asset1bly i mul t:i.plier coil 
Lead Assembly, LF osc 

) 

Lead Assembly, multiplier coil 
. " 

·· Lead Assembly, multiplier coil 

Lead Assembly, m-od plate 
. 

Navy 
Spec. or 
Dw. No. 

.. , 

Ground Strap, ~ss~biy. ·· · · .. ··~ ~-

~. -- '" _.,. 

. .. , .. , . 
Lubrication Kit, singleturn ~~ck 
Lubrication Kit, multi turn ,.1_ ck 
Lubrication Kit, chain wick 
Wrench, #4 Bristo 
Wrench, ~ _B~isto 
Wrench, I!J Bz'isto 

t jwrench, #lO Bristo 
I I ' 

Mfr. 
Code -
4640 

'4640 

830 

830 

830 

830 

830 
830 

830 

830 

830 
~ .. ' 

830 . ... ,. 
810 
830 
830 
500 
500 

t500 
,500 
·• 

. .. 

. 
" 

I 

Nfr' s 
Desig
nation 

101C3 

5150P 

: 

• 

Spcl. 
Tol. or 
Mod a 

•). 

Contractor's 
Drawing or 
f.art . Number 

200 7020 00 

200 0003 00 

571 117510 
or GA-1115A 

571 2021 l,.O 
or GA-2021A 

571 2030 10 
or GA-2030A 

571 2583 10 
or "G.A.-258 3A 

571 2!184 10 
57i 2581 10 
or GA-2587A 

571 2588 10 
or GA-2588A 

571 2589 10 
or GA-2589A 

571 2639 io 
or G:A~2639A 

571 2170 10 
..o.r. J}A.;2170A 

. 590 46 30 001 
500'4644 001 
500 4635•001 
024 2900 00 
024 9730 00 
024 0019 00 
024 9710 00 



1 
1 
1 
1 

1 

1 

2 
1 
1 
1 
2 

1 

3 

10699 

Navy or 
Jk'l Type 
N¥IDber 

All Symbol 
Designations 
Involved 

TABLE 6-4 
EQUIFMENT SPARE PARTS LIST BY NAVY TYPE NUl•1BEPt.S 

Desc:dptiou 

Scre'Wdri ver, Phillips /!1. 
Screwdriver, Phillips #2 
Screwdriver, .070" shank 
Crank, Autotune 

Wrench, External spanner 

~rench, Internal spanner 

Track c·hanne1, assem 
L Track channel 
R Track channel' · 
Feeler Gauge .005" 
Spare Parts boxes 

Spare Parts box 

!Spare Parts box seal 

Navy 
Spec. or 
Dwg. No, 

l1fr. 
q9de 

4,707· 
4707 
4296 
830 

g30 
; 

8:}0 

830 
830 
8]0 
830 
830 

830 

830 

Ivifr' s 
Desig-. 
n!tion 

Spcl. 
Tol. or 
Mod 

. . 
C,ontractor's 
Drawing or 
P51rt NUmber 

024 3000 00 
024 3100 00 
024 0015 00 
571 1149 10 
or 1149-A 

501 5733 po 
.or X-5733 

507 57 34 oo· -
or X-.57".34 

571 0821 30 
500,4278'002 
500 4279 002. 
500 9135' 001 
500 6656 004 

or 502 7025 004 
500 3535 004 
or 502 7026 004 

1004 7490 00 
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. . RESTRICTED 

2. APPLICABLE COLOR CODES • 

Section VI 
Paragraph 2 

.{t. HOOKUP WIRE CODE. - This' Wire code is the standard code for all unit 
· Wirtn.g·-ni -~d6rtnec·ttorr w1 ~.ll 'the M6d~'t'· ·TCZ'~2 ~Rattilf ·'.frarrsm:ttting ·Equip.ment. 

· (J;} ~Two, classes ·of wir,~ are emp];oyed, cone,i:;ting of flar1e resistance 
and bus. bar .. 

• " 1 ' 

. ~J 2), .Flg~e re::d.stant wire is supplied in two degrees of insulatioil rated 
at ·lo·oo vplj:.s' and 3000 volts. ' The voltage rating of the wire is indica ted 
by an identification thread in the strands of the conductor,. A blue thread 
indicates 1000 volts insulation while a white thread indicates 3000 volts 
insulation. Two other threads of different colors serve tqindicate the 
manufacturer of the wl~e. and the year,, in. whlch it was mad-e'• · 

···-'' - "" ·, 

( 3) Standard RNA Color Code Numerals are used for designating the body 
color and the color of the ·tracers. This code is a's follou·s: 

0 -Black 
1 - Brown .. 
2 - Re!i 
3 - Oran~e 
4 - Yellow 

NOTE 

5 - Green 
6 - Blue 
7 - Violet 
8 - Gray 
9 - ~·Jhi te 

Wires employing cpde numbers 7 and,8, also 4, are. not used. 

( 4) The wire color code. is made up of a letter designating the wf.re sfze 
and voltage rating of insulation foll9wed by nU!llerals designP'.ting the 

> ' • • 

body color and the colors of up to t~ee'tracers. 

( 5) A shielded flame ;es;istant wi~e i~ indicated by inserting the letter 
S after the first letter of the code. < Example: ,AS') 56 indicates a white 
wire with green and blue tracers in a. tinned shielding braid. 

( 6) The wire ccde used in the NAVY HODEL TCZ.-2 Equipment is· as follows: 

RESTRICTED 



Section VI 
Paragraph 2 

·color 
Code 

*A9 
i}A90 
*A92 
*A93 
*A95 
•~A96 
A902 
A9020 
A9023 
A9025 
A9026 
A903 
A9030 
1>9035 
/..9036 
!805 
1.9050 
1.906 
],9060 
t9202 
A923 
1..925 
/.9252 

Body 
Color 

White 
\{hi te 
vlli·i te 
White 
White 
'Hhite 
White 
Wh-ite 
White 
White 
White 
White 
White 
White 
White 
White 
lJhite 
1fui te 
White 
'lilhi te 
White 
White 
vJhi te 

1.9256 ·White 
l;926 \fhite 
L9262 White 
:,9303 1vhite 
t9'35 vJhi.te 
19353 'White 
19356 Vlhite 
1~936 vlhite 
!.9363 1vbite 
L9505 White 
L9525 vlhi te 
L9535 ~·lhi te 
1856 1/Jhi to 
/.9606 :·Jhi tc 
1~9626 i.fhi te 
/.9636 'VJhi te 

l:lhi-l:c 

.r~rst. 

Tracer 
Color 

Black 
Red .. 

Orange 
Green 
BJue. . ' 

Black 
Bleck 
Black 
Black 
Black 
Blr..ck 
Black 
Black 
Black 
Black 
Black 
Black 

I Black 
Red 
Red, 
Red t 
Red ' 
Rod 
Red 
Red 
Orange 

·orange 
Orange 
Orange 
Orangc 
Orange 
Green 
Green 
Green 
Green 
Blue 
Blue 
Blue 

RESTRICTED 

CABLE WIRE CODE 
< > ,. ' 

oecona ·.rn~ro 
., 

Tracer Tracer 
-Color Color· Wire ·speeifidations ---

No. 22 L~1.-l.G 
I 

' 

flameproof Insulation I 
'· .Lacquered· Glass Braid I 

' 1000 y~it rating: I 

I 
! 

. I 
I .. I .. , I . Red ·' . .. I 

. Red Black 
.. i 

I 
I 

Red Orange 
I Red Green I Red• Blue 
j Orange 

Orange Black I 
Orang(:; Green I 
Orango Blue 
Groen 
Green Black 
Blue 
Blue Black 
Black Rc:d 

·Orange 
Groun 
Groen Rod 

.. 

Groen Bluo " 

Blue . 
Blue Rod 
Black Orar.:go. 
GPCen 
Groen · Orange 
Groen ! Blue 
Blue . : 
Blue Orange 
Black Green 
Rod Green 
Orange Green 
Blue 
Black Blue 
Red Blue 
Orange Blue L 

· RESTRICTED 1):~79 



' Color Body 
Code Color 

B9 tlhitc 
' . 

*B90 Whito 
~91 White 
B92 White 
B93 \vhite 
B94 Uhitc 
B95 White 
B96 White 
B902 Whit~ 
B925 White 

C9 White 
C90 White 
C92 \fuite 
C95 ~lhi te 
C96 ~lhi te 
C902 White 
C903 White 
C925 White 
C935 White 

~~CS93 White 

D9 Hhite 
D90 ~Jhi te 
D91 White 
D92 i.·Jhi te 
D93 \fui te 
D95 White 

-- f-D~.6 White 
D902 VJhite 
D903 White 
D925 White 
D935 White 
D936 White 

f-· 

E9 '\vhi te 
E90 White 
E92 White 
E93 White 
E95 \ihi te 
E96 White 
E902 lfui te 
E903 White 
E920 vhite 
E925 Thite 

10480 

First 
Tracer 
Color 

Black 
Brow 
Red 
Orange 
Yellow 
Green 
Blue 
Blac.k 
Red 

Black 
Red 
Green 
Blue 
Black 
Black 
Red 
Orange 
Orange 

Black 
Brown 
Red 
Orange 
Green 
Blue 
Black 
Black 
Red 
Orange 
Orange 

-

Black 
Red 
Orange 
Green 
Blne 
Black 
Black 
Red 
Red 

RESTRICTED 

Second ·Third 
Tracer ·Tracer 
Color Color 

Red 
Green 

Red '' 

Ore.nge 

I 

Section VI 
Paragraph 2 

Wire SP~cifications 
No. 20 J..v.G 
!<'lam€:: proof In~ula tion 
Lacquered Glass Braid 
1000 volt rating 

No • 18 A. \J. G. ! ,,' 

Flameproof Insulation 
Lacquered Gl:ass Braid 
1000 volt rati~g 

Green 

t. 16 A.li.G. 

Green 

Flameproof Insulation 
, Lacquered Glass Braid 

1000 volt rating 

Red 
Orange 
Green 
Gre8n 
Blue 

- - ---
No. 14 A.W.G. 
Flameproof Insulation 
Lacquered Glass Braid 
1000 volt rating 

Red 
Orange 
Black 
Green 

RESTRICTED 

I 
I 
I 

I 

I 
I 
I -l 

I 
i 
! 
I 
I 

I 
I 

I 
I 
I 
I 
j 
I 
I 
I 
I 



Section VI 
Paragraph 2 

RESTRICTED 

J ··• i) I -· 

Color 
C.ode 

F9 
F91 
F96 
F906 

J9 
J90 

192 
19'6 

N90 
N92 
N95 
N96 
N902 
N906 

Body Tracer Tracer Tracer 
Color · Color polor Color tiJ,.re Specifications 

White· 
·]White 

White 
White. 

White 
White 

Wh.i tc· 
White 

~i~ 
~i~ 
~i~ 
~i~ 
·~i~ 

~i~ 

Brown 
Blue 
Black 

Black! 

Rod 
Blue 

Black 
Rod 
Green 
Blue 
Black 
Black 

Orange 

Red 
Blue 

RESTRICTED 

No. 12 A.W,G~ 
Flameproof Insulation 
Lacquered Glass B:&aid 
1000 volt rating 

No. 6 .A. W. G, 
Flameproof Insulation. 
Lacquered Glass Braid 
1000 volt rating 

No. 20 A. \<J. G~ 
Flameproof Insulation 
Lacquered Glass Braid 
3000 volt rating 

No. 16 A.H.G~ 
Flameproof Insulation 
Lacuqered Glass Braid 
3000 volt rating 

10'•81 
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RESTRICTED Section VI 
Paragra.ph 2 

b. CODE FOR BUS-BAR, - The codofor bus-bar is made up of the letter 
designation BB followed by the wire size as shown below: 

:/!QO - BB20 
'/;18 - BB18 
t!J.6 - BB16 

RESTRICTED 

#14 - BB14 
//12 - BB12 



RESTRICTED 

COLOR CODE FOR FIXED RESISTORS -VALUES IN OtU4S 

= =fill~ ~:~~ ~ 

Ll t t... TOLERANCE 
NUMBER OF ZEROS . f~i? SIGNIFICANT FIGURES 

Resistor wlth axtal wlre leads. 
- -

BODY END 
-~- -

1st Band 2nd Band 
·-· .. _ .. 

Color Value Color Value ---·-----··· 
__ .. _ 

B 1 ac k •••••• 0 B 1 ac k. , , ••• 0 
Brown •••••• 1 Brown ..... 1 
Red •••••••• 2 Red •••••••• 2 
Orange ••••• 3 Orange ••••• 3 
Yellow ••••• 11 Ye 11 ow., ••• l+ 
Green ...... , 5 Green •••••• 5 
Blue, •• , ••• 6 Blue., •••• , 6 
Violet ••••• 7 ViolE:t, •••• 7 
Gray ••••••• 8 Gray ••••••• 8 
WhitEJ,,, ••, 9 White •••••• 9 

~0--~'li ~ ·// ........ 
1 / ~ 

.,./ -r--···- ·....!.?t 2nd 
TOLERANCE J.lo NUMBER OF ZEROSa SIGN~T 

FIGURE.$ 
,--·""'---, 

J.st 2nd 

Resistor wttb radial wtre leads. --q OR BAND END 

d Band End Band 

-oo· 
.3r ----

Color 
··---

Gold •••• 
Silver •• 
Black., • 
Brown ••• 
Rt~d • • • • , 
Orange •• 
Yell ow •• 
Green, •• 
Blue •••• 
VIolet •• 
Gray •••• 
White ... 

·-1------------·-
Value ! Color T~2:_~~-~ 

0.1 
0.01 
None 
0 
00 
ooc 
0000 
00000 
000000 

• ()000000 . 
00000000 I 

Go1d ....... . 
s ll ve r ••••• 
None ••••••• iJl 1- 5$ K ,L 10~ 

M ,l.20% 

·- ·-· --~:00~~00~-------
EXAMPLE FOR AXIAL-LEAD RESISTOR 

r- ---r------.----
Significant 

-·-J .,; 
1 
"F~d ·j.:"_~_e_ro_s_ -~~.c_c_· 

~ 0 range • • • :3 • • • • • • 1 Red I 2 •• ·1·.. . . • 
~ ~~~u~wl ::: L~_::__ _ _:_~?~ ---~5i. 

Posi
tion 

9ody 
End 
Oot 
End 

KXAMPLE FOR RADIAL-LEAU RESISTOR 
----Ts i 9~ if I cant 

Color ~~ures 
1st r-;d 

Or.:'ln!)e 
81U8 
Green 
Si lvrJr 

. 6. ... .... 

Number. ~~er-~ 
of Ze r1o-~~-~-

::: ::: J 
00000 • • • . 

• • • l-10$ 
! 

The resistance of this resistor Is 2)0,000 ohms ~51 The resistance of this resistor is ;J,tiOO,ooc ohms. /-10i> 

COLOR CODE FOR FIXED MICA CAPACITORS 
-

1--·-<;.:~.PACITANCE * .. 
Charac-Color Significant Decimal Tolerance terist ic Figure Multiplier 

1--- ·------·---
Black 0 1 20 per cent ( ~1) A 
Brown 1 10 1 p~!!r cent 8 
Red 2 100 2 pH cent (G) c 
Or:~nge 3 1.000 3 per cent 0 
Yellow 4 ... I+ per cent E 
Green 5 ... 5 per cent F 
Slue 6 ... 6 per cent G 
violet 7 . . . 7 P<'·r cent ... 
Gray 8 ... S per cent ... 
White 9 . . . 9 per cent ... 
Gold ... 0.1 5 per cent fJ J . .. 
Silver ... o.o 1 10 por cent K . .. 

---·~ --"--~---

• Capacitance in micromicroffl.rads. 

9275 HESTRICTEO 

FIRST SIGNIFICANT THIRD SIGNIFICANT 
f!GU&E f..IGURE . 
~ SECOND SIGNIFICANT , 

-....... J..IGURE ./ 

~
~C)~/ 
C) 

' 

CHARACTE~tST.:..:I C~-
CAPACIT.4NCE 

TOLERANCE 

6 c:=...-:::t 

Color code scheme for JAN standard fixed 
mica capacitors. The significanc0 of the 
letters denoting "characteristic" willbe 
fot~.nd in theJoint Army-Navy Specification 
J AN-C-5, 
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RESTRICTED 

3. :tvlANUFACTURERS OF REPLACEABLE PJl.RTS. 

Section VI 
Paragraph 3 

TABLE 6-5 - LIST OF MANUFACTURERS 

30 Acrovox Corporation 
740 Belleville Avenue 
New Bedford, Mass.· 

780 Chicago Transformer Corp. 
3501 Addison Street 
Chicago, 18, Illinois 

60 The Akron Porcelain Co. 810 
Akron? Ohio 

70 Aladdin Radio Industries, Inc. 
223 West Jackson Boulevard 830 
Chicago, Illinois 

90 Allen-Bradley Company 

Cinch Manufacturing Corp. 
2335-2347 II·. Van Buren St. 
Chicago, 12, Illinois. 

Collins Radio Company 
855 35th Street N·.E. 
Cedar Rapids, Iowa 

136 West Greenfield Avenue 
Milwaukee, 4,.Wisconsin 

880 Continental Rubber 1vorks 
Erie, Pennsylvania 

200, Aniei:'ican Phenolic Corporation 911 
1830 South 54th Avenue 
Chicago, Illinois 

Cornell-Dubilicr Corporation 
333 Hamilton Blvd. 
South Plainfield, 6, New Jersey 

230 American Steel Package Co. 
Defiance, Ohio 

950 Coto-Coil Gompany, Inc. 

284 

287 

360 

.Automatic Electric Sa1os Corp. 
1033 VI. Van Buren St• 1010 
Chicago, ?,Illinois 

Automatic Electric Hfg. Co. 
M:anka to, hinncsota 

Belden £1lanufacturing Company 
F-.0. Box 507A 

1200 

65 Pavil~on Avo •. 
Providence, 5, Rhode Island 

Cut1er-Hainnier, Inc • 
315 N. 12th st. 
hilweukoo, i~isconsin 

Drake ~'ianufacturing Company 
rtl3 1·Jost Hubbard Street 
Chicago, Illinois 

Chicago, 80, Illinois 1320 Hugh H. Eby, Inc. 

500 

630 

Bristol Company 
66 Bride Street · 
Waterbury, 91, Conn. , 13R4 

Cannon Electric Development Co. 
3~09 Humboldt Street 
Los Angelos, 31, California 1390 

700 Ccntralab 
900 E. Keefe Avenue 
M'ilwaukco, 1, '1-Tisconsin 

RESTRICTED 

18 ~v. Che1t::m Avenue 
Philadelphia, 44, Pa. 

Electronic Laboratories, Inc. 
122 West NE,w York Stroc::t 
IndianaJolis, Indiana 

Emerson Electric Mfg. Co., Inc. 
1824 ivashington Avo. 
St. Louis, 3, Hissouri 



Section VI 
Paragraph 3 

1640 John E. Fast and Co. 
3123 N. Pulaski Road 
Chicago, 41, Illinois 

1740 Fractional Hotors 
1501 1I orth Halsted 
Chicago, Illinois 

1820 G. M. Laboratories, Inc. 
4314-26-North -Knox Ave. 
Chicago, Illinois 

1880 General Electric Co. 
1 Plastics Ave. 
Pi t'tsfiold, l"i.ass. . 

1881 General Electric Co. 
840 s. Canal Street 
Chicago, I~linois 

1883 General Electric Co. 
Appliance and }:ldse.· Dept 
1285 Boston lve. 
Bridgeport, Conn.· 

1888 General Electric Co. 
Electronics Dept. 
754 State Street 
Schenectady, 7, N. Y. 

c - -

2040 Groove Pin Corporation 
2017 Kerrigan Avo. 
Union CitY,, Now J ersoy 

2050 Guardian Electric Mfg. 'co. 
1400 West 'tic,shington Blvd. 
Chicago, 7, Illinois 

2140 Hammarlund hfg. Co~, Inc. 
460 ~Jest 34th Street 

2160 

23.50 

2360 

New York, 1 1 N. Y. 

Hart and Hegeman Division 
Arrow Hart and Hegeman Eloc. 
103 Hawthorne Street 
'Hartford, Connecticut 

Insuline Corp. of America 
Th~,Ins-qline Buildin.g 
3602 35th Ave 
Long Island City:, N;e1--r YorJ:s 

International Resistance Co. 
401 North Broad Street 
Philadelphia, 8, Pennsylvania 

RES'l'RICTED 

2410 Isolantite Incorporated 
Belleville,· New Jersey 

2520 Jefferson Electric Co. 
Bellwood, Illinois 

2525 Jensen Radio Eanufacturing Co. 
6601 s. Laramie Avenue 
Chicago, 38, Illinois 

2570 E. F. Johnson Company 
Waseca,. Hinnesota 

2580 Howard B. Jones 
24b0 '\·!. George st. 
Chicago, 18, Illinois 

2~50 ~ayeJ.le Rubber Company 
424 North Wood Street 
Chicago, Illinois 

2920 Littelfuse Incorporated 
4757 Ravenswood Ave. 
Chicago, 40, Illinois 

3030 P. R. Mallory and Co., Inc. 
3029 East Washington St. 
Indianapolis, 6, Indiana 

3040 Naresh Sheet Metal Works 
905 17th St., N. E. 
Cedar Rapids, Iowa 

3090 Meis~ner Mfg. Co. . 
Mt. Carmel, Illinois 

3220 Nai(ional Company, Inc. 
61 Sherman Street. 
Malden, 48, Lassachusetts 

3240 National Fabricated· Products Co. 
2650 West Belden Avenue 
Chicago, 47, Illinois 

Co. 3330 New Departttte 
Div. 4.eneral Notors Corp. 
Bristol, Conn. 

3410 Oak Manufacturing Company 
1260 ClyboUI'n .Avenue 
Chicago, 10, Illinois 

3450 Ohmi te Hanufacturing. Company 
4835 West Flournoy Street 
Chicago, 44, Illinois 

RESTRICTED 

----- ~--
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3580 Pheoll lvlanufacturing Co. 
5700 Roosevelt Road 

4704 

Chicago, 50, Illinois 

3846 Raytheon Production Corp. 
55 Chapel Street 

4870 

Newton, Massachusetts 

4030 Sangamo Electric Company 
1935 Funk Street 

4900 

Springfield, Illinois 

4170 F. W. Sickles Company 
4910 

Box 920 
Springfield, 2, Massachusetts 4960 

4210 Solar Manufacturing Corp 
285 Nadison Ave. 
New York, 17, New York 4975 

4217 Soreng Manegold Company 
1901 Clybourn Avenue 
Chicago, Illinois 

4220 f.Tal ter Speck 
225 N. Pine St. 
Langhorne, Pa. 

4230 Speer Resistor Corp. 
St. Mary's, Pennsylvania 

4240 Sperti Inc. 

4250 

4296 

4310 

4335 

4640 

10485 

Beech and Kenilworth Aves. 
Norwood Station 
Cincinnati, Ohio 

Sprague SpecialUes Company 
North Adams, Massachusetts 

The L. s. Starrett Co. 
Athol, Mass. 

Struthers Dunn Incorporated 
1321 Arch St, 
Philadelphia, 7, Pa. 

S. W. Inductor Company 
1056-58 North \-food Street 
Chicago, 22, Illinois 

United States Rubber Co. 
440 ·w • vJashington Street 
Chicago, 6, Illinois 

RESTRICTED 

Vaco Products, Co. 
317 East Ontario 
Chicago, Illinois 

Section VI 
Paragraph 3 

Western Electric Co., Inc. 
300 Central 
Kearny, New Jersey 

Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pennsylv·ania 

tleston Elec. Instrument Corp. 
Newark, New Jersey 

Winebarger Corporation 
East 7th at Division St. 
Sioux Cj_ty, 6, Iowa 

Wirt Company 
5221-27 Green Street 
Germantown, Philadelphia, Pa. 
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Figure 7-8 Low Frequency Oscillator Unit - Fron~ View 
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Figure 7-9 Low Frequency Oscillator Unit - Top Open View 
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Figure 7-24 Navy Type COL-23410 Remote Control Unit -
Top View 
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Figure 7-25 Navy Type COL-23410 Remote Control Unit -
Bottom View 
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Figure 7-26 Navy Type COL-47505 Antenna Loading Coil Unit 
Front View 
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Figure 7-27 Navy Type COL-47505 Antenna"Loading Coil Unit -
Top Open View 



Figure 7-213 

Figure 7-29 

Navy Type COL-47505 Antenna Loading Coil Unit -
Ri3ht Side Open View 
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L- 3002 

Navy Type COL-47505 Antenna Loading Coil Unit 
Left Side Open View 
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Figure 7-30 Navy Type COL-481628 Antenna Shunt Capacitor -
Top View 
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Figure 7-34 96K Autotune Multiturn Unit - Right Side View 
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ALL WIRING IS BBI2. 
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Figure 7-58 Navy Type COL-47505 Antenna Loading Coil 
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FLOW SOLDER AFTER WINDING 
WIRE ENDS AROUND STUDS. 

c 

ASSEMBLY NOTES: 

!. CEMENT STUDS ©INTO COIL FORM@ 
WITH SAUEREISEN CEMENT 

2. WIND COIL AS PER WINDING DATI\. 
3. APPLY WITH BRUSH OR SPRAY GUN ONE 

COAT Of POLYSTYRENE CEMENT '912 
AFTER WINDING. 

WINDINGS 

A 

B 

c 

D 

E 

F 

G 

'_H 

00 

~-~ 4-40~~:~-~~f. 

WINDING DATA 

NUMBER PITCH TURNS PER 
OF TURNS INCH 

9 ,02255 44.346 

II .0255 39.215 

.0332 30 

6 .04758 21.017 

4 ,04962 20.154 

5 .0500 20 

5 .0486 20.576 

6 v. .0332 30 

----------------~~.-----------------------------------
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WIRE ENDS ABOUT STUDS 
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~-------------------------SEE NOTE------------~ 

ASSEMBLY NOTES 

tGA ITEM 

2 c 
7. D 
I. E 

DESCRIPTION PART NO. 

•2-56X '116 BRASS STUD 312 33§0 00 
'If 24 D. E. WI R E f't 421 2440 00 

DOUBLER COIL FOBM 507 5716 00 

WIN DING DATA 

WINDING 
NO. OF PITCH TURNS 

L CEMENT STUDS@ INTO COIL FORM It) 
WITH DUCO WATERPROOF HOUSEHOLD' CEMENT. 

A A 14 .0215 

2. WIND COIL AS PER WINDING DATA. 

3. APPLY WITH BRUSH OR SPRAY GUN ONE 
COATOFifl202 CLEAR GLYPTAL CEMENT 
AFTER WINDING. 

B 

c 

D 

B 

c 

D 

2 .1515 

I .165 

II .0215 

MAT•L FIN. 

I 

TURNS 
PER INCH 

46.51 

6.61 ! 

i 

6.06 

46.51 
! 
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GA" ITEM DESCRIPTION PART NO. 

I c COIL FORM 507 5717 00 
2 D "2-56 X7/16 BRASS STUD 312 3390 00 

I. SEE NOTE: 

~="""""'=="=~==i 

3. E 

__:=-:- ~===1 

START FINtSH 

FLOW SOLDER AFTER----' 
WINDING WIRE ABOUT STUDS. 

ASSEMBLY ~· 
I. CEMENT STUDS D INTO COIL FROM C 

WITH DUCO WAT RPROOF HOUSEHO~ CEMENT 
2. WIND COIL AS PER WINDING DATA. 
3. APPLY WITH BRUSH OR SPRAY GUN ONE 

COAT OF 1t1202 CLEAR GLYPTAL CEMENT 
AFTER WINDING. 

*'24 DE. WIRE FT 

START 

FINISH 

421 2440 00 

WINDING DATA 
TURNS PITCH 
2-3/4 .022 
1/4 .218 
1/2 .252 
V2 .178 
1/2 .170 
1/2 .168 
1/2 212 
1/2 .174 
1/4 .188 
1!2 .230 

2-1/4 .023 

MAT'L FIN. 

TOTAL 
.0605 
.115 
.241 
.330 
.415 
499 
.605 
.692 
.739 
.854 
.906 



fA IT. DESCRIPTION PART NO. 

I A COIL FORM SO? 57.3.9 !0 

X B #27 CHROME OXIDE WIRE 3t12 FT. L. -9-,Z/ Z7 .30 oo 
2 c #2-56X3t8 FILL. HD. SCR. 

I D #2 -56 HEX. NlJTS 

I X ASSEMBLY PER QUANT. 

I E SOLDERING SLEEVE 

WIND 175 TURNS AT 40 TURNS 
PER INCH R. H. 

WRAP LEAD AROUND .SLEEVE 

"- SOLDER .SMOOTHLY 

~mm- - -- -- -- -- -- -- -- --

"A.'• 

1---ll.UJl).ll)-- --------------- ------ ---LUilW---l 

GLUE ITEMS C INTO A WITH SOUEREISEN. 

SOLDER ENDS OF WIRE TO ITEM C. 

3ZI 0022 00 

313 0001& 00 

.S71 1448 10 

507 684-Z 00 

Figure 7-62 PA Plate Feed Choke L-108 

.-- IT. DESCRIPTION 
A 

2 A CLAMP 

2 B .08711.167 EYELETS 

I c 40 FEETfl'35 S.S.E. COPPER WIRE 

I 0 COIL FORM 

I X ASS'Y OF PARTS PER GROUP 

·~ * L~l 
~---~--------j) @ 

~------------~ 

CLOSE WINDL__TURNS ITEM ® 
FOR 190MH :t IOMH INDUCTANCE 
SOLDER ENDS TO ITEM ® 
*APPROXIMATELY 340 TURNS 

PART NO. 

1.39 4t;000 

.307 2800 
42.1 .35.30 
£07 5742 

A. 1571 2103 

4 

Figure 7-63 . Output Network Static Drain Choke L-llO 
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MAT'L FIN. 

MAT'L FIN. 
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"A'" ITEM 

I A 

2 8 
2 c 
2 D 
4 E 

4 F 

I X 

DESCRIPTION PART NO. MAT'L 

ROTOR COIL 5 FT. WIRE 421 0006 00 NOTE 

ROTOR MTG. BAR =I= 2 507 6092 00 

ROTOR UTG. BAR =I= I 507 8093 00 

ROTOR ATTACHMENT PLATE 507 6098 00 
6-32X !Vrs PH. BRASS SCREW 343 0112 00 

:tt:s PHOS. BR. INT. SHAI<E WASHER 373 3020 00 
ASS1Y. OF PARTS PER. O.UANT. A 571 1246 20 

COIL *10(.100) MEDIUM HARD DRAWN 
SILVER PLATED COPPER WIRE 

• 

FIN. 
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"A ITEM 

I A 
2 B 
2 c 
I D 

I i: 
F 

4 G 
4 H 
I X 

L--1 

~ 

DESCRIPTION PART NO. MAT'L 

STATOR COIL. 5FT. OF WIRE 421 ~00600 NOTE 

MOUNTING BAR 42 507 8100 00 
MOUNTING BAR #I 507 6099 00 

ROTOR BEARING BAR #I 507 6090 00 

ROTOR BEARING BAR #2 507 6091 00 

6·32 X 5/16 PH. BIND. HD. SCREW. BRASS 3430112. 00 
#6 PHOS. BR. INT. SHAKE. WASHER 373 302.0 00 

,ASSIV OF PARTS PER QT. "A" 571 12.~5.: 20 ... 

COIL: .#10 (.100) MEDIUM. HARD DRAWN 

SILVER PLATED COPPER WIRE. 

c ,....., 

+ 

I( 

-c: p-
11 • 

NOTE: ENOS OF COILS TO BE ROUND 
AND FREE FROM SHARP EDGES. 

~ 

v--

FIN. 
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ENLARGED DETAIL 
OF TAP LOOPS 

SOLDER ITEM @) TO ITEM 
AT 4 POSITIONS INCLUDII 

BOTH ENDS. USE HARD 
SOLDER 90 -10 

WI~E 

j> 
w 
)J 

0 
4 
c 
)J 

z 

LEAD COVERED 
COPPER WIRE 

w 
u; 
4 

4 
c 
)J 

z 

GUAGE PART 
NO. 

14 421142.1 00 

~IT. PART NO. DESCRIPTION lMAT·1 FIN. I A 571 1100 20 COIL FORM 
I B 421 1421 00 28 FT~4 .J;.AD ~D ~..»:J&;. I c 07 73!i!) 00 CORONA RIHG 

I 

1\) 
j> 

:::j 0 j> Ui 
4 4 4 4 

I I I I 4 

4 4 4 4 4 

c c c c c 
")J )J )J )J 

)J 

z z z z z 

WINDING DATA 

APPROXIMATE 
NIJMBER OF TYPE OF WINDING L. DIST c. Q. FREQ. CAP. TURNS 

43 SINGLE LAYER 42f.1H 325 2.0M C. 1soppro. 
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'i END A" IS THREE INCHES LONG 
r 
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WIRE GUAGE 

LEADED 
16 COPPER WIRE 

DESCRIPTION PART NO. MAT'L FIN. I 

COIL FORM ~D75922 0 0 
*16 LEADED COPPER WI RE,n 421 1621 00 

---~-

END "a" IS ONE INCH LONG 

WINDING tTEST DATA (WITH Q METER) 

l 
PART NO. OFI TYPE or L. Q .. FREQ. CAP. 

NUMBER TURNS WINDII':JG ;v.~ (MIN) (mcJ (~.PI) 

~1162/ at; I 
15 SINGLE LAYER 1 2. I 270. 18. 37. 

MIN. j :t sz 
I I 

_j 
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• DETAIL NO.2 

TAPE AT END 
OF WINDING. 

NOTE: FACE OFF .01~ MAX. SO THAT 
MOUNTING FACE IS PERPENDICULAR 
TO AXIS OF HOLE IN COIL FORM. 

CLEAN & TIN WIRE NOT 
t---1--MORE THAN 1/4 INCH 

FROM TERMINAL. 

HALOW~~--SEE NOTE :1 
1+-------; 2 

~ 
DETAIL NO.I 

TAPE AT START 
OF WINDING. WIRE 

48-38 LITZ 

GUAGE PART NO. NO. OF 
TURNS 

19 422 51000: 45 

'GA IT.f PART NO. DESCRIPTION MAT'L 

I A 571 1868 20 L. F. OSCILLATOR COIL FORM 
3 B I 312 3380 00 2-56 X 5/8 STUD 

o~ cf o14 .o~ooo oo TAPE l/4 X .005 fT. 

13 

START 
WINDING 

Dl422 5100 00 48-38 Ll T Z WI RS__fT~ 

CONNECT TAP 

PLUG END BEFORE 
DIPPING IN HALOWAX. 

ASSEMBLY NOTES: 

-

I. IMPREGNATE WITH CERESE AA OR EQUIVALENT AT 
TEMPERATURE Of 121' -125'C (250"-260'F.) UNTIL AIR 
BUBBLES CEASE. LET COOL, THEN FLASH DIP IN 
HALOWAX NO. 2141 AT TEMPERATURE OF 176"-182"(. 
(350" -360"F.) 

NOTE: THE COAT OF WAX MUST BE 
FREE FROM BUBBLES & BLOW HOLES 
& NOT MORE THAN I/321N. THICK. 

2. Cf':MENT ITEM @ TO ITEM @WITH 
D\.JCO CEMENT 4N457 

WINDING DATA NOTE: INDUCTANCE AT IOOOC.P.S. 20.0MH. 

FIN. 

--

TYPE OF WINDING L. Dl ST. C Q. FREQ. CAP. 

SINGLE LAYER 19.956 ;;~ .3,166MMF 104 2000KC 320MMF. 
t:li.: t8% 
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NOTES: 
I. LENGTH OF TAPS TO BE 3 v2: 
2.RIGHT HAND WINDING. 

DETAIL SHOWING 
METHOD OF TAPING 
AT TAPS. 

SCALE 10= I 

SOLDER START Of 
WINDING TO 
WIRE AT 
TERMINAL. 

[1 

~ 
~ 

TAP TOTAL 

NO. TURNS 

FROM FROM 

TOP TOP 

I 47.5 
2 82.5 
3 107.5 
4 129.5 
5 142.5 

6 END 145.75 

INDUCTANCE Q '"REQUENCY 
BETWEEN 

TOP 8. TAP BETWEEN AT WHICH 
ON.QMETER TOP & Q IS 

W~0H0 ~~;)T TAP MEAS. 

622 193 334 
1490 235 206 
2380 228 163 
3270 180 139 
3985 96 126 

. '-- S.Q_4Q 165 112 

DETAIL SHOWING METHOD OF TAPING 

START & END OF WINDING & SEQUENCE 
OF 2 LAYER BANK WINDING. 

SCALE 10=1 

E 

QUAMT!TJ.ES ~IST!tD A~E FOR OJU ASIUIIILY 

d z PART 
::E NUMBER '" 8 8 ~ !: ., .. 

18 A 288 1002 00 

6 B 323 0072 00 
6 c 323 0097 00 
3 D 330 4240 00 

go E 422 0064 001 
3 F 500 2700 001 

I G 502 1717 003 
I H 502 1718 003 
I J 502 1719 003 

I K 502 1720 003 
I L 502 1721 002 

6 M 502 1722 002 
2.C N 014 4000 00 
1.5 p 421 1020 00 
2 Q 310 6210 00 
2 R 323 0096 00 
2 s 373 7040 00 
2 T 322 0.081 00 

APPLY THIN COAT Of AMPHENOL 912 
OVER WI NOI NG. 

TAP#\ 

TAP .. 4 

PART NAME 

MOLDED IRON CORE 
8-32Xh SL. B. H. SCR. 
I0-32X I VB SL B H SCR. 
s-32X 3;e fiBRE SCREEN 
60-38 LITZ WIRE f~ 
COIL WINDING TERMINAL 

LOAD COIL fORM 
IRON CORE SUPPORT 
LOAD COIL BASE 

LOAD COIL SUB- BASE 
LOAD COIL SPACER 
IRON CORE SUPPORT ROD 
ARMATURE TAPE FT. 
10 TINNED CU BUS FT. 
10 BR. fLAT WASMER 

I0-32X I" S.B. H. SCREW 
"'IO EXT. P B SHAKE 

10•32XI/4 S.F. H. SCREW 

• 
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1/ p WIRE IN LUGS® 

<
'<~)'j 'CI_~'MSOL~DER 'SQl ANu 
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APPL.Y THIN COAT OF -''M''''iENOL 91" 

OVER WINDING.-----,--------7\ 

DOUBLE BANK WINDINGS .• , ____ .. , .. ~ 
WITH 28 TURNS EACH END \ 

~ 
\, 

\ ,, 
» 

'r<:~;;-. 
·· •.. ,/ .... 

<.. 

LEADS APPROX. 2"LONG 

PART 

NUMBER 

,,., ..... _, _________ ...., 
PART NAME 

STATOR COIL FORM 

-~lry_SOLDER LUG 
60-38 LITZ WIRE FT 

ARMATURE Te...ELFT. 

TAPE® 

DETAIL SHOWING METHOD OF 
TAPING 51ART 1\. END OF WINDING 
AND SEQUENCE OF DOUBLE BANK 
WINDING. 

SCALE 10:1 
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GLYPTOL ALL 
SCREWS. 

CLAMP WIRE IN LUGS 0 
AND SOLDER. 

APPLY THIN COAT 

DOUBLE BANK COIL WINDINGS 
30 TURNS EACH END. 

0 
0 

"' 

QUANTITIES LISTED AII:E FOR ON£ ASSEMBLY 

0 
0 

"' 

6 z PART PART NAME 
::E NUMBER .... 

0 !:: 0 ., 
2 A 304 5000 00 *tO SOLDER LUG 

4 B 330 4240 00 6-32X 3;8 FIBRE HEX HD SCREW 

65 c 422 0064 00 WIRE 60-38 LITZ,FT. 

I D 502 1731 00 COIL FORM 

2 E 502 1732 002 ROTOR SHAFT SURPORT 
0.4 F 014 4000 00 ARMATURE TAf'f::,_F"_"T.__~ 

DETAIL SHOWING METHOD OF TAPING 

START OF WINDING AND SEQUENCE 
OF DOUBLE BANK WINDING. 

SCALE 10:1 

• 
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CLAMP WIRE IN LUGS(C 
AND SOLDER 

2" LONG PIGTAIL 

~ 
c 

--+-

·TAPE® 

DETAIL SHOWING METHOD OF TAPING START OF 
WINDING AND SEQUENCE OF DOUBLE BANK WINDING. 

SCALE 10: I 

A 

6iTURNS 

s;tTuRNS 

DETAIL SHOWING METHOD 
OF TAPING AT TAPS 

SCALE 4: I 

.. 

§ 

B 

OU~"TITIES LISTED AU fOIIONl A$UIIILY 

~ 

~ g PART PART NAME 
~ "' NUMBER ... "' ~ 

!: 

I A 502 174 003 STATOR COIL FORM 

4 B 422 006400 60·38 LIT Z WIRE, FT. 

2 c 304 6100 00 '6 SOLDER LUG 
8' D 014 4000 00 ARMATURE "TA~E 

DOUBLE BANK COIL 
WINDINGS. 

APPLY THIN COAT 
OF AMPHENOL 912 

OVER WINDING. 

19 TURNS 

START 
WINDING 

ALL TAPS 

BROUGHT OUT FROM COIL 
TO BE 3~· LONG 
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QUANTITIES l.IIT£0 AR£ FOR ONE ASSEMIBLY 

l ~ 0 
z PART PART NAME .... - ::E 
w NUMBER 

0 8 "' !:: 0 0 

"' "' "' 
I A 502 1744 002 COIL FORM 

2 B 502 1743 002 ROTOR SHAFT SUPPORT 
4 c 330 4240 00 6-32X3/e FIBRE HEX.HD. SCR . 
2 D 304 5000 00 SOLDER LUG 

23 E 422 0064 00 60-38 LITZ WIRE, FT. 

\ 
0.4 F 014 4000 00 

APPLY THIN COAT OF AMPHENOL. 912 

OVER WINDING. 

ARMATURE TAPE,FT. 

GLYPTOL ALL 
SCREWS 

DOUBLE BANK COIL WINDINGS 
14 TURNS EACH E.ND. 

TAPE(f) 

DETAIL SHOWING METHOD OF TAPING START 
&. END OF WINDING AND SEQUENCE 

OF DOUBLE BANK WINDING 

SCALE 10: I 

! 
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SIG. CORP FT-241-A 
AN TYPE CR-2-B/u (200 KC) 

Figure 7-74 Type CR-2-B/U ( 200 kc) Crystal Unit 


