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P•rtable Radio Transmitting Equipment 

FREQUENCY RANGE 

I. F. H. F. 

350 to 1000 Kcs. 3000 to 18100 Kcs. 

TYPES OF' El\HSSION 

C.W. Telegraphy_ (A-1) ... lVl.C.W. Telegraphy (A-2) - Telephony (A-3) 

POWER OUTPUT RATING 

C.W. and M.C.W. -- ~50 to 1000 and 3000 to 18100 Kcs .... 100 Watts 
Telephony -· 350 to 1000 and 3000 to 18100 Kcs. - 25 Watts 
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By 
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SPECIAL NO'IE 

In the preliminary instruction book for 
the Navy Model TBV"f-4 Portable Radio 'rransmi tting 
Equipments, the following items have been omitted. 
They will, however, be included in the final 
instruction book. 

1. All Photographs, Figures 1 to 24, incl. 

2. Drawings, Figures 36, 49, 50, 51, 52 
and 53. 

3. Section IX Table III Parts List by 
Navy I'ype Numbers. 
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INSTRUCTION BOOK 

FOR 

NAVY MODEL TBW-4 

Portable Radio Transmittin[ Equipment 

FREQUENCY RANGE 

I.F. H.F. 

350 to 1000 Kcs. 3000 to 18100 Kcs. 

TYPE:S OF EMISSION 

c.w. Telegraphy (A-1) - M.c.w. Telegraphy (A-2) - Telephony (A-3) 

C • W. and M • C • W • 
Telephony 

POViZR OUTPUT RATING 

- 350 to 1000 and 3000 to 18100 Kcs. - 100 Watts 
- 350 to 1000 and 3000 to 18100 Kcs. - 25 Watts 

RESTRICTED 

This instruction book is furnished for the information of 
the commissioned, warranted, enlisted and eivilian person
nel of the Navy whose duties involve d@sign, instruction, 
operation and installation o.f radio and sound equipment. 
The word nRI5STRICTED 11 as applied to this instruction book 
signifies that this instruction book is to be used only by 
the above personnel, and that the contents of it should not 
be made known to persons not connected with the Navy. 

Manufactured for U. S. Navy Department 
Bureau of Ships 

Contract NXsa-19329 

By 

Westinghouse Electric & Manufacturing Company 
Radio Division Baltimore, Md. 
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.DICAL DEPARTMENT 
IITED STATES NAVY 

E L E C T R c 

(DIVISION OF PREVENTIVE MEDICINE) 
1942 

S H 0 C K 

FIRST-AID TREATMENT 

FETY FIRST REGARD ELECTRIC~L APPARATUS GENERALLY, AND ESPECIALLY ALL CURRENT-CARRYING PARTS, AS 
DANGEROUS, IRRESPECTIVE OF" VOLTAGE. EXERCISE GREAT CARE IN HANDLING, AND AVOID BROAD 
CONTACTS SUCH AS ARE MADE BY STANDING ON A METAL DECK OR IN WATER. 

DANGEROUS CONTACT MAY RESULT THROUGH LESSENED RESISTANCE WHEN THE SKIN AND CLOTHING ARE WET 
WITH PERSPIRATION. CONTACT WITH DAMP METAL SURFACES- DECKS, BULKHEADS, GUNS, MACHINERY -MAY 
ALLOW THE CURRENT TO GROUND THROUGH THE MOIST SKIN AND BODY. 

ELECTRIC SHOCK IS DUE TO CURRENT PASSING THROUGH THE BODY - CURRENT ACTUALLY PASSING - IR
RESPECTIVE OF THE VOLTAGE. A PRESSURE AS LOW AS 110 VOLTS HAS CAUSED DEATH. CURRENT PASSING 
THROUGH THE BODY IN THE REGION OF" THE HEART IS ESPECIALLY DANGEROUS. IN USING ELECTRIC BREAST 
DRILLS AVOID THE POSSIBILITY OF" A GROUND. 

USUALLY ELECTRIC SHOCK DOES NOT KILL INSTANTLY. 
lNG HAS STOPPED. 

LIFE CAN OFTEN BE SAVED EVEN THOUGH BREATH-

FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY 

USE A DRY NONCONDUCTOR (RUBBER GLOVES, CLOTHING, ROPE, BOARD) 
THE WIRE. BEWARE OF USING METAL OR MOIST MATERIAL. 

TO MOVE EITMER THE VICTIM OR 

SHUT OFF" THE CURRENT. 

IF" NECESSARY TO CUT A LIVE WIRE 1 USE AN AX OR HATCHET WITH A DRY WOODEN HANDLE; TURN YOUR 
FACE AWAY FROM THE ELECTRICAL FLASH. 

ATTEND INSTANTLY TO THE VICTIM'S BREATHING 

BEGIN RESUSCITATION AT ONCE ON THE SPOT. Do NOT STOP TO LOOSEN CLOTHINGj EVERY MOMENT 
COUNTS. 

RESUSCITATION BY THE PRONE 

GAS ASPHYXIATION 

PRESSURE METHOD 

ELECTRIC SHOCK 

OF ARTIFICIAL RESPIRATION 

DROWNING 

WASTE NO TIME. WHEN THE PATIENT IS REMOVED FROM THE WATER, GAS, SMOK£ 1 OR ELECTRIC CONTACT, GET 
WORK AT ONCE WITH YOUR OWN HANDS. SEND FOR THE MEDICAL OFFICER OR NEAREST PHYSICIAN. 

No RELIANCE SHOULD BE PLACED UPON ANY SPECIAL MECHANICAL APPARATUS, AS !T IS FREQUENTLY OUT OF 
DER AND OFTEN IS NOT AVAILABLE WHEN MOST NEEDED. THE PATIENT 1 S MOUTH SHOULD BE CLEARED OF ANY 
STRUCTION SUCH AS CHEWING GUM OR TOBACCO, FALSF TEETH, OR MUCUS, SO THAT THERE IS NO INTERFERENCE 
TH THE ENTRANCE AND ESCAPE OF AIRo 

FIGURE 1 

POSIT I ON 

1. LAY THE PATIENT ON HIS BELLY, ONE ARM 
EXTENDED DIRECTLY OVERHEAD, THE OTHER ARM 
BENT AT ELBOW AND WITH THE FACE TURNED OUT
WARD AND RESTING ON HAND OR FOREARM, SO THAT 
THE NOSE AND MOUTH ARE FREE FOR BREATHING. 
(SEE INSET FIG. 1.) 

2. KNEEL STRADDLING THE.PATIENT 1 S THIGHS 
WITH YOUR KNEES PLACED AT SUCH A DISTANCE 
FROM THE HIP BONCS AS WILL ALLOW YOU TO 
ASSUME THE POSITION SHOWN IN FIGURE 1. 

PLACE THE PALMS OF THE HANDS ON THE SMALL 
OF THE BACK WITH FINGERS RESTING ON THE 
RIBS, THE LITTLE FINGER ~UST TOUCHING THE 
LOWEST RIB, WITH THE THUMB AND FINGERS IN A 
NATURAL POSITION 1 AND THE TIPS OF THE FINGERS 
~UST OUT OF SIGHT (SEE FIG. 1.) 



FIRST MOVEMENT 

3. WITH ARMS HELD STRAIGHT, SWING FORWARD 

SLOWLY, SO THAT THE WEIGHT OF YOUR BODY IS 

GRADUALLY BROUGHT TO BEAR UPON THE PATIENT. 

THE SHOULDER SHOULD BE DIRECTLY OVER THE HEEL 

OF THE HAND AT THE END OF THE FORWARD SWING. 

(SEE F"l Go 2,) Do NOT BEND YOUR ELBOWS. THIS 

OPERATION SHOULD TAKE ABOUT TWO SECONDS. 

FIGUR-E 2 

SECOND MOVEMENT 

4. NOW IMMEDIATELY SWING BACKWARD, so 

AS TO REMOVE THE PRESSURE COMPLETELY • (SEE 

FIG. 3,) 

5. ArTER TWO SECONDS 1 SWING FORWARD AGAIN. 

THUS REPEAT DELIBERATELY TWELVE TO FIFTEEN 

TIMES A MINUTE THE DOUBLE MOVEMENT OF COM-

PRESSION AND RELEASE, A COMPLETE RESPIRATION 

IN FOUR OR FIVE SECONDS, 

FIGURE 3 

6, CONTINUE ARTIFICIAL RESPIRATION WITHOUT INTERRUPTION UNTIL NATURAL BREATHING IS RESTORED, 
NOT GET DISCOURAGED AT THE SLOW RESULTS THAT SOMETIMES HAPPEN WHEN RESUSCITATING THE APPARENTLY 

OWNED, EFFORTS OFTEN HAVE TO BE CONTINUED A LONG TIME BEFORE SIGNS OF LIFE ARE APPARENT, Do NOT 
SCONTINUE THE EFFORTS UNTIL CERTAIN THAT ALL CHANCE IS LOST, SOMETIMES~ EVEN AFTER SEVERAL HOURSr 
RK 1 RECOVERY TAKES PLACE, 

7• As SOON AS THIS ARTIFICIAL RESPIRATION HAS BEEN STARTED AND WHILE IT IS BEING 
SISTANT SHOULD LOOSEN ANY TIGHT CLOTHING ABOUT THE PATIENT 1 S NECK, CHEST, OR WAIST. 
TIENT WARM DURING ARTIFICIAL RESPIRATICN IS MOST IMPORTANT AND IT MAY BE NECESSARY 
TH BLANKETS AND WORK THROUGH THEM, AS WELL AS TO APPLY HOT-WATER BOTTLES, HOT BRICKS, 
VE ANY LIQUIDS WHATEVER BY MOUTH UNTIL THE PATIENT IS FULLY CONSCIOUS. 

CONTINUED, AN 
TO KEEP THE 

TO COVER HIM 
ETC. Do NOT 

8. To AVOID STRAIN ON THE HEART WHEN THE PATIENT REVIVES, HE SHOULD BE KEPT LYING DOWN AND NOT 
LOWED TO STAND OR SIT UP. IF THE DOCTOR HAS NOT ARRIVED BY THE TIME THE PATIENT HAS REVIVED, HE 
OULD BE GIVEN SOME STIMULANT, SUCH AS ONE TEASPOONFUL OF AROMATIC SPIRITS OF AMMONIA IN A SMALL 
ASS OF WATER OR A HOT DRINK OF COFFEE OR TEA 1 ETC. CONTINUE TO KEEP THE PATIENT WARM AND AT RESTo 

9• RESUSCITATION SHOULD BE CARRIED ON AT THE NEAREST POSSIBLE POINT TO WHERE THE PATIENT RE
IVED MIS INJURIES, As A GENERAL RULE HE SHOULD NOT BE MOVED FROM THIS POINT UNTIL HE IS BREATHING 
RMALLY OF HIS OWN VOLITION AND THEN MOVED ONLY IN A LYING POSITION. SHOULD IT BE NECESSARY, DUE TO 
TREME WEATHER CONDITIONS, ETC., TO MOVE THE PATIENT BEFORE HE IS BREATHING NORMALLY, RESUSCITATION 
OULD BE CARRIED ON DURING THE TIME THAT HE IS BEING MOVED. 

10, A BRIEF RETURN OF NATURAL RESPIRATION IS NOT A CERTAIN INDICATION FOR STOPPING THE RESUSCI
TIONo Nor iNFREQUENTLY THE PATIENT, AFTER A TEMPORARY RECOVERY OF RESPIRATION, STOPS BREATHING 
AINa THE PATIENT MUST BE WATCHED, AND IF NATURAL BREATHING STOPS, ARTIFICIAL RESPIRATION SHOULD BE 
SUMED AT ONCE. 

11. IN CARRYING OUT RESUSCITATION IT MAY BE ~ECESSARY TO CHANGE THE OPERATOR. THIS CHANGE MUST 
MADE WITHOUT LOSING THE RHYTHM OF RESPIRATIO~, THE RELIEF OPERATOR SHOULD KNEEL BEHIND THE ONE 

VING THE ARTIFICIAL RESPIRATION AND AT THE EN[ OF THE MOVEMENT, THE OPERATOR CRAWLS FORWARD WHILE 
E RELIEF TAKES HIS PLACEo BY THIS PROCEDURE NO CONFUSION RESULTS AT THE TIME OF CHANGE OF OPERATOR, 
D A REGULAR RHYTHM IS KEPT UP. 

PRACTICE IN THE PERFORMANCE OF. ARTIFICIAL RESPIRATION ON A VOLUNTEER SUBJECT 

SHOULD BE OBTAINED BY EVERYONE 



WARNING! 

OPERATIOiJ OF THIS E:QUIP;vUlJT INVOLV33 TH2: USS O:F' HIGH VOLT
AGES V\'HICH ARZ DANGSROUS TO LI.i:'E. OPEYffi TING PERSON)JEL 1v1UST 
AT ALL TIIvES OBSERVS ALL SAFETY RSGULATIOUS. DO NOT CBi\NGE 
TUBES OR MAKS ADJUSTMENTS I::-JSID~ EQUIPMENT WITH HIGH VOLTAGE 
SUPPLY ON. DO NOT DEPEND UPON DOOR SWITCHES OR INTERLOCKS 
FOR PROTECTION, BUT ALWAYS SHUT DOWN MOTOR GENERATOHS OR 
OTHER ASSOCIATED POWER EQUIPMENT AND OPEN MAIN SWITCH IN 
POWER SUPPLY CIRCUI'.r. UND3R CERTAIN CONDITIONS, DANGi:mOUS 
POT.GNTIALS M.A.Y :i:XIST IN CIHCUITS WITH POWER CONTROLS IN THE 
OFF POSITION DUE: TO CHARGES RE!TAINED BY CAPACI'l'ORS, ETC. TO 
AVOID CASUALTISS, ALWAYS DISCHARGE AND GROUND CIRCUITS PRIOR 
TO TOUCHING THEM. 

Since the use of high voltages which are dangerous to 
human life is necessary to the successful operation of the 
radio transmitting equipment covered by these instructions, 
certain reasonable precautionary measures must be carefully 
observed by the operating personnel during the adjustment 
and operation of the equipment. 

The major portions of' the equipment are within shield
ing enclosures, provided where necessary with access doors 
which are generally fitted with safety interlock switches which 
act to shut off dangerous voltages within the enclosures when 
the access doors are open. 

While every practicable saf'ety precaution has been in
corporated in this equipment, the f'ollowing rules must be 
strictly observed: 

It should be borne in mind that interlocks are provided 
only on normal access doors on certain major units;· and, there, 
fore, side, back, or top screens, commutator covers, if removed, 
will not cause interlocks to fQ~ction and will thereby allow 
access to circuits carrying voltages dangerous to human li:fe. 

KEEP AWAY FR01\1 LIVE CIHCUITS. Under no circu.'!lstances 
should any person be permitted to reach within or in any man
ner gain access to the enclosure with interlocked gates or 
doors closed or with power supply line switches to the equip
ment closed; or to approach or handle any portion of the 
equipment which is supplied with power; or to connect any ap
paratus external to the enclosure to circuits within the equip
ment; or to apply voltages to the equipment for testing pur
poses while any non-interlocked portion of the shielding or 
enclosure is removed or open. Wherever feasible in testing 
circuits, check for continuity and resistance, rather than 
directly checking voltage at various points. 
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CAUTION SHOULD BE OBSSRV3D \'{tUN OPEHATING 'l'HIS EQUIP.MENT FOR 
TEST PURPOSJ:;S IN THE VICINITY OF OT H2R TRANSi-.JIITTING EQUIPMENT. 
DUE TO THE RELATIVSLY HIGH PO\i3R OUTPUT OF THIS SQ.UIPi'il.2NT, 
OPERATION IN THS VICINITY OF OTHSR TRANSMITTI:JG E~DIPMENT. N'J.AY 
CAUSE Fk\SH-OVSR OR ARCS IN THE RSMOTii: 3Q,UIPM8l'?:;:; SHOULD '::'HE 
ANTENNAS BE RESONANT. TESTI:·JG SHOULD BE DON8:: ON l/4 PO"N3R UN
DER THIS CONDITION. 

DON'T SERVICE OR ADJUST ALONE. Under no circumstances 
should any person reach viTi thin or enter the enclosure for the 
purpose of servicing or adjusting the equipment without the 
immediate presance or assistance of another person capable of 
rendering aid. 

DON'T TAMPER WITH INTERLOCKS. Under no circumstances 
should any access gate, door or safety interlock switch be 
removed, short circuited, or tampered with in any way, nor 
should reliance be placed upon the interlock switches for re
moving voltages from the equipment. 

THE AT'l'r.I:NTIOi\J Of~ d:NGINEBR OF.F'IC;£RS, RADIO OFFICERS AND 
OPERATING PERSONNEL IS DIRECT.ii:D 1'0 BUREAU OF ENGINEERING CIR
CULAR LSTTER NO. 5a OF 3 OCTOBER 1934 OR SUBS3Q.UEN1' REVISIONS 
THEREOF ON THE SUBJECT OF 11 RADIO--SAFETY PRBCAUTIONS TO BE OB
SERVED. tr 
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/ "'flAVY MODEL TB'.'l-4 

PO'=ZI'ASLE ~AJI 0 T".c.~.·:: !:-:/'1 rri:TG -:;-:~rJI r;: :::z::T 

I • P'7-:ri~CE 

CONT'1ACI'uAL G~JA'1ANI'S3 

1 ... 1. The eq1J.ip ·en t, inc lu:lins all pa ""ts anJ spare pa ~t s, ex
cept v acm:un t::tbes, is zuaran t ee3. for a service :rer i od. 
of mE Y'?.A'.., ·Nith t:~e unde-rstan1inz t~'lat, as a con:lit].o:n 
of this cont~act, all items found to be defsctive as to 
design, ~aterial, VIOI'l-\r:tanship o,.., :-·1anufacture shall be 
re:;;:laced without dela;r and ut no expense to t:1e GoveY:nDlent;; 
provide:! that such guara.ntee an·"l agreement vdll not obli
~ate the contractor to ~a~e re~lacement of defective 
mate"'ial unless the failu"'e, excL1sive of normal shelf 
life deterioration, occ'J.rs wi t:11n a period of Tttvo· .. YEA-rzs 
fro~ the 1ate of delivery of t;1e equip!nent to and accept
ance by the 0overm"1ent and p""ovided f·u,.,t~le,..,, t}1,;:;.t if any 
paT't or pa-rts {except vacuum t~..t~·~es) fail in se,..,vice or 
are foun1 defective in ten per cent (10~) or more of 
the total mll;tb;:;r of equiprn~::n ts fa-rnishei un:1e:r the con
t"'act, suc 11 pa-rt or ::;r.c'ts, 'Nhet:1e1~ supr:lio·:l 1~1 t1J.e equip.:. 
r:wn t O""' as s pa'"'es s:1all '::·o cone lus i ve ly rr.asuxne~ to ;)e of 
defective dosicn, and as a conlition of contract subject 
to one hundred per c3nt (100~) replacement of all similar 
units su:•}:_-;lied on subject cc;.n.t-r.:.:.ct 'oy suita')lc redcsic:ned 
ropl2. CC:-"':Gn ts. 

Failu~e J'1e to ;oor woY1-G·,:ans:lip while not nec<::;ssarily in
dicntin::; poor :l..:;sicn, 'H:'.ll b::: consL'l.~:;red in t~-lG same cate
:~o-ry as failure rJ'J.s to poo-r ·:]cs-l.cn. "e;d::;sic:ned replace
Ments which \vill assu ...... e propel' op3ration of t:'le GCluipr.1ent 
'\Till 1:r Stl"Fli··~ri .,.)''0"'~-ntl~r t"'8'1•"'!'!'J0t't'"'tidl ~1oin to t'10 .- .... ......, .c· ..i~ "-' .._..,_ .i.: ...... ..,_.. v 1 · ., ......... · ..... ~ .J:· ....... ' -

lTava.l sctivities u2in~· suc:'l cquipm<::nt upon .... eceipt of 
p~op:3r notice ru1·::l wJ thout ccst to the ?·O''ern:.--:1.snt. 

All ~1ch defective a~ticl~s will be subject to rejection 
anJ ~et~rn to the contractor. 

1-2. T'-lis Doriod of T'NO ":C:,Ar:-:s and ti.10 service ~:erio-:1 of ONE 
YCA'-: shall not includs any por-tion of t;J.e time that thf~ 
equipr12nt fails to 0·ive satisfactory perfon~anc::;; due to 
defective :Ltems an:J the :cwcsssit:~ fot' replace:::'lEmt thereof, 
and provi.'led J'J"tl10.,.,, tha.t any -rc;;lsCCl'lent I'Bt'C 8hall 1Je 
p:u a r ant 2 ·cld to · i v e ONE Y:-: !:1. ry, o f s a t i s fa c tot' y s e rv i c e • 
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The dosign of t;1i2 squipn1ont 'Till ~.Jo such thst t::1.e 
vaCU1.J..m t'.A'J~;;s will opev:ate -,-;it:l.in tlloir published lL·tlits 
and in such a ~anne~ that a tube life of 2000 ~o~Ts ~ay 
be expected, vacuu;11 ::;,:tbos of t:1e 50 watt envelope size 
and la:r-7e~ will be .r.ruara.;.1tc:cc: for 500 hou~s of so""'vice 
life, in BCCOY'd8nCO·-·-..vit':·1 tho trovisions of s:recification 
~::S-13A-600C. 

T\EFC''i·r 0? FAILU'")E 

1 ... 3. czeport of fa.ilur:e of any pa,..t of th.i..s equip::nent ::turing 
its se-rvice lifo s:1all bo made to t:1e B'xreau of Ships 
in acco ... Jance with curl'ent inst,..,·Jctions. rhc rc.nort 
shall COVGr' all Jet ails of the failure a"1d : i ve- t11e date 
of installation of t!1.c eq:.1ipment. ""Gfcr to iatest re
vision of nureau of 'Snrc:ineGT-in'l7 Circular Letter lto. 40 
for instr'uctions conce;ninc Pe~orts of ~eilures, etc. 

1-4. Tho blank s"tJaces :J.ndicDtod 1)elow sl1.au1d i)e filL d in 
irrrnediatc1y .. upon compl;:;,tion of t:1e initial service instal-
1atton. Tll6 :'.ato of a.ccopta~".Ce !::y tl1e Eav:J can be clcter
mined ::;:;- ths stamred acceptance ,;::Jlato located on t~1o trans
nittGY'. r~1.0SG rlatGS 8.Y'C 2C8.l':1:red in S8CJUSnCG of Y'".~.Onth, 
Jay aYl :rc a"t'. 

1-5. Cont~act NXsa-19329 -

Se:rial Number- of I;quip:n.Gnt 
-----------------------------------

Date of Acc;:::"tanco by navy Olfonth) (:)a:r) -----
(Year) ______________ _ 

Date o: Delivery to ContYact DeBi ~)lation {:·~ontl1. ) __ .. _ 

('')ay) (Yt:;ar) ____ _ 

ryate of Complation of Initial Installation (Eonth) -----------
(Day) C!car ) ____ _ 

")ate Placed in Se,.-vic e t·onth) "_(1)ay) _____ _ 

(Y·:; 2. r) 
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IJ:JST'"''JCTION BOOK 

1-6. In t:1e co:;,.pilation of this Inst 1'~.Jction Bool<:, G"~'ery effort 
has been 3aGe to r~ovide the ancwer to ~ve~y reasonable 
q_uestion w:1ich ~"-BY a~i:::o iil conn::;ction •.Iitl1 tho in
stallation, efficient operation, and servicinz of the 
1:-Tavy T.~odel TBVJ'-4 Portable T")8dio ::rc-nsr:1ittinc :;quipm:;nt. 
It has fu"rther r),:oen attemptc<::1 to croup the larze a;.-:1ount 
of material it contains in such a r:1anncr that any desired 
infot'mation pe!'taining to this equipment is most readily 
found. Fo~ ~reatest convenience in use, th~ s~eets bound 
in t:1c b2.ck of t~H> book have been folr:led in a mann;:;r op:::n
l:r Jisplaylng t:1eir titles .s.lon.:": t~1e -rir:ht ~narc;ins. To 
TJYGcJYve the full usefulness of this bool{, it is su:::>:r:ested 
~hat these maY3inal ed~es be Y"Ginfo~ced by backing ;~ 
pare-r o~ ::u.r.L."11Gd t apG shO'J.ld they ~e::--in to show wear from 
handling. 

1-7. To t'1e uniniated, the clectYical circuits of tho Navy 
vo5el -rwJ-4 Fo-rtablG T?adio ry.ansnitt::l.n~s. Equip:';J.Orlt l~tay 
appear quj_te co!:".:'licated. Ac.t~_1ally, t::-1e vaYious in
dividllal O:r,'G"'2.tinc and con<;rol ci.,...cults ar:e foy. the most 
part .,.,,) t;1c r siv:1ple, and it is onl:r t:1e 't.ri'.le c:1oice of com
"binations :·rrovi-:1ed w'1ich co:m.:;,l~_c;:;tes the comb~tned circuit. 
Consi ":cro.ble rains have t:1c'~efo~e boen ta)cen in Part III 
to dc3c:ri'Je :::ach comroncnt cir-cuit in some dcto.il. On 
tl'ls fol~J.ccl [~~:..cets in tl1e 1J::ic1: of t~'lc boo1c '.7ill 1;:)8 .founc1 · 
not only t!1c co;:J.;:lcte c5_~cuit :U ra:·.1.s end acLtal 'uirinc; 
connections of all uni~s, but al:::;o sc:1e!'12t:i.c re~rescnta-

. ticns o.f_,t:1e var-ic'.ls ci-.:cuits. "7b.eye it n:ay as-;:;ist in 
furt!IGr cla,...ify:l.nc t:.1eir ~"'unction, porotions of tho cir
cuit aye al3o ..,eprod'lCed in s:l:·:J.J:)lified, elorwntary :::che
ma1~ic form. Since t1:LG ccbemc:tic diec:;c-8.J:J.s, for t:1.e ca;_:e 
of clarity, frz;q'J.ently omit Y"_ino-r connections and com
ponents, the act'J.al wlrin:; diazrs.:?1S s:1.ould "be consulted 
1shcn t.,..,acin,:· connections and ln locoting trqu~le. 

1-8. Part IX, Lists of Electrical Parts, s~p;li2E s~fficient 
d<3 taL led infor::nati on rega ""din.z the various components~ 
suitably classified, to be valuable not only for parts 
"'Gplacoment purposes, but also for s JY"vicin-· and repair 
vvork. For example, typical Y"Gsistance values or winding 
,:lata nre supplied for o.ll r0actors, t.,..ensfor.ne~s, and 
coils. DJ. rth2 -r, since t :1e :function and us 0 of :a c:ch com
ponent pa~t is stated, fre~uent .,..,efe"rence to this section 
is invited in connoction with the study of tho va-rious 
ci,...cuit diazya~s. 
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l-9. 

l-10. 

Attention is invited to the 11 -:ttable of Typical :rest Cur
rents and Volta::es 11 (Fie;. 54) W1-dch s:1.ov!s r.e);:'r-esenta
t i -ve noT""'lal meteT' r-e nd.in(:;s a.YJ. j_ should prove of value 
in connection with locatine: troubles, as J.escribed in 
Fa-rot VIII. 

Before conr.1encinc, an installation of t:'le Navy r-~odel 
T1J1N-'± Po,..,ta>:le T'jadio ".J:'ransmi ttins =:crJ.ipnsnt, :read ca-re
f'.Jlly not only par-t IV of this instruction 1-,Jook, but 
also the p~eceding parts ~1.ich lead up to it~ 

ABDn::VH:. ri C~TS 

l-11. Th r-ou;:rhout this book onl:l such ab~:::revi2. t ions as ~\re in 
COlnm.On US 0.{':6 )1.BV6 been e~:1plo:-rec.1 an :1 t:-1es e Spa r.in[ly • 
A m.lr1'bEP" of the8e 8re liste:J below: 

A • ·:. • 
n·~ j 
-'-"~ . 
a. f. 
B''1P· 
2.11 t. 

------alternatinG cu~yent 
------acl jur. t a1Jle, ad jll,~ tt:·lent 
------audio frec:ue:·lcj'" 
------a:~:_pe"t:··es 

------antenna 
bat. ------battery 
C ------capacitor 
c.F.I.------Cr-~stol pre~1ency I~dicator 
c.~. ------continuous uave (telesraphy) 
u.c. ------di~ect current or double contact 
~CC -------dou~le cotton covered (wire) 
'!JSC - 7 -----d.ou'ble sill{ cove red (vvi re) 
DPST -------do'J.ble pole, sin;-rle throw (s·:vitch) 
fil. ------filanent 
flex. ------flexible 
.-en. 
en ct. 
n 
• .i 

}{ • F. 
Tl. T. 

--- ---r:anera tor 
______ ;;,.,ound (ch2.ssis of ec:uir~-y~nent) 

------Sen,.,y (unit of inducfen;e) 
------hi,'3h frequency 
------hish tension 

H.v. -----~high voltsse 
I.c.s.------inter-ior comr~unication sy,Cltem (interphone) 
I • ?. 
J 
kcs. 
L 
i.f. 
L· v. 
r:1a. 
n.cs. 

------inte nnedia.te freq1ency 
------jack, connector 
------kilocycles 
------s:i'n1)ol fo"" coil, inductance 
------inte.rmed.ia te :.f-r(H}_uency 
------low volta~e 
----- -l'1'.illi81:~pe ~e s 
------megncycles (t~J.ousan':S.z of :dloc:rcles) 
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u. c. t,•J. 

mfd~ 
mmfd. 

~~ TI 
~· ·-~· 
mice 
v.oo 
mod. 
osc. 
p. 
p.A. 
"'?a 
T"JbCo 

s.c. 
ser. 

------ module.tedccntinuous wave; 
modulated telerraphy 

------ rnJ.c-rofat'a:ds 
------ mic~o-mic-rofar-ads (i.e., 

a microfa~ad) 
. 11 . ' ( .1..' dt' ------ m1 -1-aenry ~aousan ~s 

------ microphone 
-------master oscillator 
·------ modula.to-r, ~odulstion 
------ oscilletor, oscillation 
------ plug, connecto-r 
------ power arnrlifier 
- - --- - r e s i 3 toT' , t' e e is ~ ar c e 
------ ~eceiveY, ~oceiving 
------ sin~le contact 

sc ''i al no. or series 

i.e., tone 

rnillionths of 

of a henry) 

s. ------ nwitch 
SP'J.'1 • ------ sincle ;ole, :.lO'J.ble t~1row (s,-;itch) 
r. 
tsl. 
t;er;"1.. 
t y. 8.~1 s • 

-:Y:DtlS for:"ler 
t:;J.ep:1or~e, telep:1ony 
t :~ ~-~~~ i :tlCo.l 
~ransmit, tr~ns~ittor .. 

voice ------ spcec~ modulated transmission; i.e., radio 
volts 

t;s J.ep:1ony 
w. ------ watts 

DEI'IPITIOlTS 

1-12. 'I'he following definitions apply to certain terms as 
used in t~is instruction book: 

1-13. no-rounc:n - ·rhe tF..:rms grouncl an:l <::round connection 
t~1rO'l~?hout t::1is instruction book are used. to denote 
the elGct,.,ical ~;ote:ntial of frE:.':'les and cases of all 
major units of t;le Navy :vo·5.el ·rs·;-4 Portable r::>adio 
Transmit tine; :""::qu5.pment. 

1-14. nT;rpe of ::?tissioD11 - 'I':'pe of rDcl.io transmission.; i.e., 
!! (' .,r il liF C "' II II HQT ,....,;::' !t 

..._.I • • • ' ~ ~ • J • '.f • ' V ..J_ '-' .:....J • 

1-15. "")ir9ct '""'a:r 11 or ;1 C''roun:1 '7aven- r::>aJio ·a;:,ve v:r'J.ich travels 
in a :li re8t lino f-ro::1 the ~;::.1t :..:nn.a trm1s::li ttinc the si:S')1al 
to t~at receivinz it, without reflection or appreciable 
refraction. 

1-16. 11 '~cflected Ray11 or nsky '7avo 11 - nadio WE~ve \'!hich t rav;::;ls 
between t':1e transmittinG anJ. yc;ceivinz station by way of 
11 reflection11 fro·:-:: t~1e Kennelly-:Ieaviside layer (iono-
SJlb.ere i. 
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1-17. 

1-18. 

1-10. 

l-20. 

1-21. 

"Tan~c Cl rcuitn - An inductance and a capacitance, in 
parallel, usually connected in the 3rid or plate cir
cuit of an oscillatinc; vacuum t"J.be and. so:nGt:tmes 
called a Ufly\vheel: circuit." 

nside Tonen - The signal hea,..d in h:Ls own phones 
the ~adio operator ~hile he is trsns~ittinc. 

b;:r 

npen!:;ode 11 -A five element vacuun tube containi:nr: a 
~""'l'la'n·"'n~- 0"' ca+- 11o~'Le ""rl"d "'C"-e""n (",_,.:;,:; S'l1'~1J'~"'"'"'~o·r .l ,;;. v..l. '..J i. u... ...... , c~--- -' v . -' t: .. -·~ -. _._, ..._~·.:. -·- v ....... 1>...!1 

gri::1 and plate. 

11 'l'etrodeu - A four elo~~".e::1t 
filame:1.t or c at:1ode,. c;rid, 

vacuum tu1:;e contaL'1in,: a 
screen rrid anJ plate. 

a"J:.,.iode 11 - A t:H•ee elenent vacuu::1 tubs containL1.c; a 
fila~--,_ent o~ cat).10':le, .:r:i;·3 arl,.·l ~;'late. 
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II I 11rnryC"'"'\TTi' 11TL"-,~.~ '' -.,.,-, r::. r. L -:-,:-·<"<·'"'"T r:;··:'T 0'1,r 
• . 1'\ l. ·. ',. ' J ~; ,_.) ; _ _L . .4-. .,t-;., -·. _j -~::.;.__.....::-:.. __ ~-~ ~--=-~ . .,..;. 

IFTEIJ'r 0 :~ D~ S I CHJ 

2-1. The C0''1I•Onents of Fsv-:r rco5el TBC1J-L1 Porte;blc: "s::::Uo ?r3.J1[3-
mlttinc :Squtpment ~n'e suita·'Jle f'or use in estc,:::lish.inc; 
a co~plete advance ba8e radio transmittin~ ~tation. 

2-2. ~)at is f ;~~~c tor-::: c or1~:111n i c a t:i 0:1 call C e :_~.y <)"'\l i ·5_e .-J. b c:: t·;.v? en 
sil::ila-r ecrJ.ii:;ments or ot~~e-r units of' t>1e ?~Z~vcl ::::o·':
r'1unlc;~tion S::·sten ~NiC~10Ut t~:te nc-oe2 sit:; for prel:L--!
i!1arJr calll::1['~, a::1{:~ ~ .. vl·C~-:tout Cat.lsi ,. .. :L~l·Ce:r-::.-ei·2r1ce to 

2-3. 

c or:J.11i.,-Inic o t:lon 011 o·~:.1 e -r c~.--~aY1l18ls ~ 1.7~·1e11 ftlnc t ic?rl:i .. nL~~ v.r it;}:l 
the s~~ec ified antennas 011e -r t:-ts .follovrinc :~-,,.::; c~:_len c:r 
:Jal1-·3 s: 

1Jl1i t F~~ .:~~t:tenc_:r ~~~::- ---~~J~~- -~~:~::_i_~ 2 ~? !!_ 

Intc~ncdiete Fre-
1Uency r~a~s~itte~ 

3f)C to 1000 l~c s. C • "f'I. 0~2·1 .1 I~ • C • '"). 
·2 e le ~~- r. a r':1 ~n1 (~. ~ o. :12 .. C) 

relep'l0:-12 
=~ :1. c;l'l -r; -r 5 Cj_lJ. 8 n C :r 
--~~ 2.n s·Jj_ :t e r 

3000 t 0 1 f~lOO .~:c S • (~. ~~.r. D.[l !~::\. ~ ~-. C • ~7. 
r e 1 e :: r a r)::l an,~:_ "1 a l i 0 
-rc le p:1011e 

I'~!.e pa::ts cor1pris:tne: s':1.s G"aru:--;itsin equi'_J;:lent cons).st 
o.f' t~1e follovvin;'!': 

( 1 ) ""n ,.,-j 1"1A- !:!-""'· n C> v: )C)+· nre C:, .-::. +: ."·.J , .. .._ ·-' • -.• _ __. ....__. L ....-. U ..._. . ,_. ·-.J t.,.: 

( 2 ) Irt t e 1~I:1ed i. 2. ·: e ~--;r e '<L1..~G :--1 c 7:l -i1 r· a~·1sr·1 i ·G t :2 r: , 
'Ii["h -".,.,ecp.l.ency 11:rans:':!_t;ter a:1C:. ")ectifier 
~. 1-odulator :.Jnit. I'l1ese units e:rt:e snclo.::ed 
in separate wator-tiJht trans~ortation cases. 

( 'C.) >\Ylf-::o.nna- 0 0'1''}+:e,y.·.-,~-'1~" 0 c<--,~>..--,i'' -;--,,,..., -l-}18 
••. ? .<."l..l. :..J ..... .. ·~ \._./ (__... .1. v _.. ·- .. -· I,..) -1-, ~- .._. 0 t,..' .... lJ -' ~ J. ..... ,_. - ..., ,. 

y: s c e -L ~JJ r1._ an-.~1 tr- ctl181:_"l=L ~ t i~l~ c ~.JL1 i p~::1e:n t • Tlt is 
is ::n-vitc~J.GJ. t() 3:i.:::-ler. t:.-1~ ~"2csi .. 1Grs .:;r tral"lls
PlitteYs "L;:r t::1e .:·:2-~;~5 .. 1:1,_--· ::·e:la---;/s ~L:l -;:~::.:·~ tv:?_]J.C
r~~itt,srE~. 

( '~-) p,-.-,.,~,-r "·-''11'-,, ... "''t (""·'"' c~-~"i~'cl) ;-c -"'"-r-_:... ..._-...J.-1• ..... _. G· .......... -~_;..c.I.'-.JJ..... ~,. . ...,. ~-._.. -· .... .L -...,., u · _l..;v_ 

r1it or)cTatif.)D of· -c:~1e t~--·nrls~.--·:.: .. ~-tar ~r-ro····:. 11:5 
or 23{J \-~olt, f:..o c'-r: 2.5 c~rcle, ~- 5 .. :1.~7·J_e ~;l1e~se 
l~. 8. f!~J.p:-- .. 1~7' li:r1e. 

( ~) Acr~anc~iQc 00ncl"~0~~~ C·-~"• v .o~'.-l. ._•'..J ~ u # .1. _...,.._,. .._ ,_ ...... -...l.---l.lo.J lo..,." ,J -1... .... --l.~) '.1 .• 

() " 1' _,_ •'·J ,,, •::. \,•lY'}P C01'11n o·,-,-,. QD,~ •: 'l,.--1>-,:::>rroo·-l::l""·c·rlY}::< c-..-.. __.- ·-• -· _;::~ V VV l...ll.-· v • .l • ..,_...._.,_,~-......._.._- _.. ..1..\....i U--..J.. \..._; 

cables a~s ~lu~s. 

( 1-, ) 0'""" Y· ") .:- '"'Y: I C' ·l---., l (':'; --y. >") -,~'·• ·;: ,-o ~,-
{-..-' .J.'.J\..1 \.A V •._.1 l L.J U...-' \...J -. L ~~':-11.--l. :.:......_. .._~· 
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2-8. 1'he antenna system consist::: o:C a :::wo- .. wire inte·c-':1Gdiat:;o 
freq·J.ency antenna, a :11 ;:-ll :'.Ys,:u 2nc·y a~1tenn2, an.:: a t•:vo
·~vire c;ounter}~oise. rlle co:·~1)0l1811t ;;2~rts 2t:~e :.~'sc::.ecl in. 
suitable t':>ans:::oY.tation cc.nvas.1)8(';S. It is 80 1ecl..')'1V3,~1 
thc::~t the e!.1tiy:e s~ ... stem rr:.aJ.,. ?:~e erectecJ.. i~ la~s t~.1ar1 a~:1. 
t1our l.Jy a cYie\}!J of' six ~-:en. Coi1?.1Gct,io::..1R re.)J: t~G cJ.r.itcn:lnctS 
and countcr~oise are ~!'ovlded on t~e ~ear of esch trans
rtti ttett. 

2-9. The T:•pe C:J0-73()04--A :::~r?Il~~~ .~zj>TS..-'.:~~·~:;o~ 5r::~c cc·ns:i1st~ ()£'c. 
~asoline snPine anJ a suit2ble ~enerator. ~he ~ saline 
en-ci·,le i"' "'~lit,;ble f'or OYJGr'~tir:J;:~ t':1"" ·~'I18""'ltor un,-J.er ... ~ :._;:. •• ......., ~ . ...... ....... ..r;·· • '-A . .1. <:.I ~ v L_· ...... ~ ~ (,.. - ~- . . . 

s::v-\7lCe conc1.iti011S. J:l1e c.ener-:3-·~:or i;.: so (:.e~~i e: .. :L t~.1at 

J.t p.,..,ovldos S'J.fficient output for t~1.o o::.;,e:~.:·tiu.1. of tho 
equipr1ent, and :ls arranced for conveaient an~' s:'j:e 
trans :1ort etlon. 

2-10. rr1·1e pov1er eqt1ir}:::.311t f'or: :Ja.:2s :.1se tc~ ~:· .. e--~~!i.~c or)o~atiotl 

from 60 or 25 CJcle, 115 or 230 volt, s<Ln~:;le p:1ase A.c. 
~upply consist~1 of S1Lltable motor genen-~tor sets. ·.·r~1en 
con;:1ected to the ~'tlpply line, t:1ese u:1its r:·rovi·1e all 
}!0'78-r necess DY'Y for opordt ion of· the ::3quip~:1en t. 

LIST 01? co;~pnJT::-::;·r:rs ~-Tr"I Tor::r ;T~T:~ _:,:._.~ ·-:r·::;nsrorrs 

2-ll. 

115 'To,t "O ,....~-,...1., ,. r< " ........ _l.on uo··-'"'.., .,.,.q,,l··,,.,~,:en'-
\ ..L. .~._":-.~_::.::_·~~.2-~~~~--~··~.!--~--- --:~~ .. ~·: .. --·~:.-...... ..ih-~ ·~ u • 

rr;r~:l=~'"Z:)I~~ ~E ,-~~ :~~JS~-~i~~-.-~ry~~~~--~I1~~V?~·,:) I --~~-~PE. I CPJoY-52236 

S i z e : IT e i ~~"ll. -t 
~~r.q ,..:J 1- ~l 

:.:.... .... .-~, ._, ··-

')C :~''ch 
~ ·rc..-, ~ ~~11. ·t 
. J t ... · .· ... '--" ~ 

3:5-1/4 11 

1 7,_::::;0!1 
"....,! 'l...' u 

17-l/ 4'' 1 

73 .. 5 los • 

.:~IG·l1 ·r.~~--?'~l~~ITCJ~ -~T~J-\l'~--3~~.~ I-.~~!-<::, :_2YP3 ':JI~~L:_~239 

S i z e. : He i ;::11 t 
~'Tidt~1 

Depth 
1.'Ie i E':{l t 

"'"-.· 1/~ il <:..)~..)- -'.£ 

l :".J· _:::,;0ll 
. -· u 

17-1/ti:" 
8<b l~JS • 

"0f<l'T';"l",'l ., .. Q7''TT r :T'Q" 7JI·TT'i' ·,,,rp-r·. r<"'-;r 0QQ8L1 tl··.,.-, l·· ·'" r· 
····-· ..... ~--~: :....J~ J.. ·_;v.i..J .. ~ ..... ... ·1·;_1_....._ 2 _:.._:_ ._l . ..~1_-i...:...-~ ·:;.c ,,.L ... c ... J.!....t.lnc:.) 

Nflnronhon"' ;:m··1 role~·.;;,vFT'.f0,1r) ·- ·------- --- \.._,. . 1:---'-- v c. ·- ... .__; ~ '-kJ:-•.L. ___ .. .~ t,; 

Size: I! e i -~~l"l t 
nri .J ·E11 
:)e;~th 

"ie ich t 

-25-

.,, "2, 1/4\i 0u-

l i)- ,_( 11 :::; tl 
..__.. I ... ~ 

1 '"-1/Llll I I A 

71 l',Js. 
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2-12. 

QY1r::> ·"'~t Tffob-lle ""''Y)':Y''"' T'~ ·t"' incln.-:i 1'lr-' (co1•'1 C> ·ln~ I'~"On anr, .<..~V ~~.._ •"- W.:::,~.,·:: _:.,;... ar 0 .__,__ ..t..- ,.:_; ,._) u.._..r_~._ L_·, • ~ ~ .._ •. 

Size: Tlel,~ht -
"Tidth 
')epth 
"TC ic:ht -

TOTAL '~:':9;L:'T-J:r 0? :~·~UIPI'::S:·::r LESS Sl'J.~:PIOIT po·-rs~ I'I', SP;~-:::s 
PJ.'YJ:S, NT~ p:sr'FICI'ION 1300:\:S. 

115 Volt 25 C':cle Station Pov:s-r ::;cui nn:.ent ------- --------~~-------

I1-~·· r -::· ':D! T ,'\ ·~rr ;·~-r: •J':'TL.""'.T ("''1' 
l.·~ .L--..:,; .. ·~·· ....__ ... ~,;.__I .• ·"J ... ...., •. _...:.,._~ ··~ 

"f1'?J.. ,,rs•, I r .,.,,_..,,., '"l'J"'D::' 0 A~,- r::: 9 .·;; 3 8 
- ~ :--1.;. i ,._ ·. -~ ·~J ·. J ..... -l.. J. ~--:::..-~......::::..~':""--.-....-

Size: ~Iei2~l1t 
~'7icl th 
"lepth 

33-1/4!1 
1 rz r:::joil u- . ..J c) 

17-1/4 11 

·.'T~nzh t 7 D. 5 1bs. 

T'fTI!_t.j ":'...-,-,"1-J"::':·TC"'-! ·n~·:";T<"'!TfrTI•jl~'{ 'T''Tf-r.:' ("1/•"'-.T-t::0279 
..• -i..·~-·.1. ..... ·' ·~1..-' ..JJ., )- .• ~_ .... .._,....._; •..•. i ...... _ . .:..J.-_ .~.......:. ......... v..i:i-t.. ~.,_");...,J 0 

Si z.e : Heicht 
T7i:~~ th 
:)e}Jtt:-1 
·7eic:1.t 

33-1/4;1 

13-5/Cil 
17-1/4il 
84 1bs. 

1ffQ'"'UI .,0.,.., TJl'T-r-n ·n"<n:r- ,., .,-~ '"'0084 (, 1 ~-" _·, . .~ ,,l ., '~_;J.l....L. .L.1.."-~ v;•.:,.,-<::: ' J.nc ucu.nc; 
T.r.1 C Y'Onf<-O'iP 8J! ,-j Tlp l 8 '"r" ':h. T(p-.-r) 
...1- J. . k"-"t ~ .... ..J _.. ._.., -~ ,J ..a... ::. L\ .._;· - J..:..- t.i 

s i z e : :r e i c5J. t 
'7i:l th 
Depth 
~7sigh t 

~rz l/"11 ov- L.J: 

10-7/1G 11 

17-1/411 

71 1bs. 

An tenna-Cou11t e-rpois e in 2 can'' as ba~?;D 

Size: ;Ie i rht 60 a GCcch 

D -; 8 ,:;:;.~+: ·"'r 19 ·1 ""::ch 
~ ·~·-~""'..., \...! kJ '...JC,.. ,I.~ 

'VGi[:):1t SO 10:::. tots1 

One -=:<et vacuum Tubes ( to 'be used in equi:..,ment) consistin;:.; 
of: 

1 navy -r:,~pe 801 
1 Navy 
2 Navy 
2 I'1Cl\7J1 

?:rpe 807 
·rYn" ---e.o:v.. -v .J...u _. ?.....1 

Type -----1616 
1 Navy 
2 Navy 

-r·,ne 843 Type ---837 
1 =r ::.v:r rype 5Z3 

~_ft/eir'"~-J.t - i11cll1:led ir1 ~.~:ei<~hts of 
indlvidu21 units -

.. 27- CF-377 



one set Aceessories in canvas bag lS" dia.x 28" high 
cons:r:::'Ein~ of:. 

1 set A~tenna Accessories 
1 canvas cover for Transmitters 
1 Tool Kit 

~:7eir;r:ht 72 lbs. 

One Gasoline Can 

Diar1eter 
Heig.'-:tt .. 
l~!e 1#1 t 

One 011 Can 

Diameter 
Reig,.~t 
We1c;ht 

.,.,1\'ff"'!.I"r? "'t'~.r-r•1-:> •·. '~'~"'~ SP:T T',.,..,'!" CDO 7300 A A L.,.-..1 .!.·~..u ~..;r..:.....~J.i--1 .... 1-.L \_.' 1.. ..t....t , ~r...w: - -x-
'* fl 

Si:->:e: :reich t 
~rfidth 

!)epth 
"Je ir,ht 

17-3/Stt 
'21-3/4 11 

26-1/4" 
168 los. 

~~Poro·n !J~·.,.-rnri-n'"'n t:;'::'T _.,,,.p-:-- ODO 21·-s2 
, .. - . ~ .. l_,; _ _._,_ • -~J '. ..:,. J. \ .. ..' \, u ..o-.J z ..1. J.. .,. L~ """ - 0 

Size: Height 
··r..;dt-h 

! ~ .Jo. .L-

De nth 
nrei c:ht . '-

14-l/2U 
32-1/211 

20-7/811 

296 lbs .. 

-!~STATION P0'.'1".t~ tJHIT, :-TOT 8UFPLIZJ '7II'H ALL T-::-W-4 EQUIP-
-:-_';.'7·JTIS PiTT. I"'r,T":{{~1'r '· 11TQ'~'T -l.S Tf.Jf"'LT:!T't'D Il'J' Tl~:r-::' ·-·,ru-n ·f'l;_TJI m1· _ ... .,:..JJ.t-.. I .l.../U ~J.V·."'..,.l~-4,- l. ,.1-o~.--.v ,J:•J~ ~~ ..__.l..__, .. ~ll...;....aJ.'~..L. ....... h~ 

IT IS SUPPLIED Ar A S7J::,s:s~::'E:~r :JA:rE. 

Set !tobf1e S(la;e paT'ts :tncluclinC SoldeT·inL: Iron and 
!nbe~connectlon daoles 

Size: Height 
'ilidth 
Depth 
Weight 

TOl'AL WEIGHT OF Z~TJIPMEHT LESS STAT! :'IN POW:C'1 Ul!IT, SPARE 
PA !U'S A!JD INS1''1'JCTIO N BOOKS • 

STOCK SFA~E PAnTs {shipped in bulk) 

-2a- CF-377 



2-13. T;:le spare :;ay;ts SJ.lJ2)lie~:l .~.s ])a. rt cf th.is eq_uilJY~len t ay:c 
listeC: i:1 Part I:'~, I'able IV. Both the ;robile S,;;s:re 
parts anl t~e Stock G~are Pa~tJ are shipped fro~ the 
factory to the !'e.val .Service cle.sit.sna~e:::1 'JY t'.~e ::''J."'eau 
of Suprlies anC Accounts. ~obile 8~2re Parts ar2 s~ipped 
i;;. a watertizb.t bOX hovin;~" t'~18 dir::ensions r:i VGI1 s.'~ove 
w~ile the Stock Spare Pa~ts a~e shi~ped in ~ulk. 

-29-
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III. DETAILED DESCTIIPTION 

f.lliCFANICAL. D~TAILS 

Wll§.J}}~.~t~.t J~ectifier_ASf?_e..~~ 

3-1. The general construction of the transmitter and rectifier 
units employ an aluminlli~ alloy frame which is shock-motmted 
in a t ransporta ti on case :fabricated of a lumint.un alloy sheet 
and angle. The general appearance of the assembled units 

3-2. 

3-3 •. 

3-4. 

is shown on Figs. 1 to 18 and Fig. 31, Dwg. W-7300364. Re
ferring to these illustrations, the INT::sr:'/IEDIATS FHE::;,UENCY 
TRA1JSI:1ITTER is contained in the left-band case, the RECTIFIER 
!WDUL:\TOK T.J::JIT in the center case, while the liTGE FREQ,UElJCY 
TRAi:JSi1ITTER is contained in the right-hand case. 

Intermediate Freoooncv Transr:Ji tter --·----- --... -~. -----
The frame of the INTEID/I:E:DIATE FRE':··,1ID1TCY TRA..:i·JS~.TITTER is made 
of an aluminum alloy sheet which is bent up to form the front 
panel, the top and tb.e bottom. The top and the bottom are 
supported by means of alurc.inUJ.11 ane:les at the rear. Spot 
welded gussets are placed in the corners of the frame to add 
additional strength. This type of frame construction results 
in a frame having unusually high strength for its weight, a,nd 
considerably simplifies the frame construction. The floors 
are bent aluminura alloy sheet, and are held in place in the 
transmitter frame by means of spot welded gus sets. 

The transmitter frame is shock-mounted inside the transoorta
tion case. The shock-mounting details of this e0uipment are 
designed to be especially effective and are shown on Fig. 31, 
Drawing W-7300364. The transmitter frame is supported by 
means of four ;'Lord'' type shock-mounts at the bottom of the 
frame and four "Lord a shock-mounts of a li f!hter type at the 
top to :restrict the movernent of the eouipment. The front 
and· rear shocl::-mounts of each pair are tied together by 
means of stainless steel s trins runninr:: from the front to 
the rear of the transportation case. Tbese strips are in 
turn fastened to the top and bottom of the transportation 
case in such a manner that by loosen ina, thu.rnb screws, the 
transmitter may be slid f ro.m the transportati. on case for 
inspection, servicing, etc. 

The electrical components of the master oscillator unit are 
located in the bottom section. This unit consists of a 
casting to which is mounted the master oscillator tube, 
intermediate amplifier tube, master oscillator tank capaci
tors, tank coil and range switches. Through the use of a 

CF-377 
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casting for SU')Dorting all the :freauency determining elements, 
the effect of' shock or vibration is reduced to a minimum and 
increased stability is obtained. Across the rear of the :frame 
is located a resistor bank for the various resistors in the 
circuit. Above the master oscillator casting is located tbe 
intermediate ampli:fier band pass coil and capacitors. Also 
across the back of the fra1:.1e is located a resistor bank for 
the various resistors used in this circuit. The power ampli
fier section containing the power amplifier tank coil, power 
amplifier tank capacitors, power amplifier tube, and the an
tenna loading coil is located in the upper section. 

3-5. The antenna connections to the INTERL1EDIATE FREQUENCY TRANS
lHTTEP. are made through an opening in the rear of the water
tight case. This opening is capped by a gasketed cbver for 
transportation. 

3-6. The items and controls which aro mou...'1ted on the front panel 
are shown and enumerated on Fi~. 3 and Fi~. 31, Dwg. W-7300364. 
Suitable friction type locks are provided to prevent accidental 
move::1ent of the tuning controls. All tuning and control knobs 
are marked with a designating letter. Switch controls are 
provided vJith end stops and suitable dotents. 

3-7. Referring to Figure 3, the following controls are located on 
the front panel of the INTER:lJ.EDii\TE FREO:,TJENCY TRA:--TStUTTER: 
at the bottom, from left to riC!ht are the I. F. Crystal 
Frequency Indicator coupling post ( CFI}, the IL 0. CALIBRATION 
CORRECTION access plate, and the master oscillator tuning 
control (H. 0, TUI:TING Control HB a) • A"bove this , and sl i g;h tly 
to the left i.s located tbe master oscillator range switch 
(li.O. Rt\lJGE Control 11A"). Immediately above this is the panel 
LIGHT SWITCH. A nove these i terns j_mmedia tel v below the center 
line of the panel is located the power amplifier grid current 
meter (P .A, GRID ClJRRENT). Above the power anmlifier grid 
current meter are located the antenna coupling._ control-{ANT, 
COUPliNG Control ''G 11

) to the left, and the power amplifier 
tuning control (P .A. TTJ:TING Control "D") at the right. Above 
these two controls and to the left is the power amplifier 
range switch (POViER AMP. Rt\.IJGE Control "C 1

'), To the right 
and above the power arnplifier range switch is located the an
tenna step switch (ArJT:SlJ:JA TUNING STEP Control "E ·') and to the 
left of which is located the antenna ammeter (R.F. OUTPUT). 
At the top of' the panel is located the antenna tuning control 
(ANT. TUNING Control i'F") • 

3-8. All tubes are accessible for servicing and replacement by 
sliding the transmitter frame partially out of the trans
portation case and opening the side shields. 

CF-377 
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3-9. Ample ventilation is provided for the trans.m.i t ter by mec.:ns of 
an ai:r 2puce all aro1-1nd the transmitter when secured in tho 
transportation case. For description of transportation case 
see Pur. 3-25 and 3-26. 

_Fe q_ ~1(~:.~ r.. )'~<?.4 u±.E!-_~2.:£ ... __ Us.:J1 

3-10. The frame for the RECTIFIER IviOD"lJLATOR tJ?ITT is fabricated of 
aluminum alloy sheet in a rno.nner similar to that described 
for the INTI~ft~,r.-:;DI.aTE FHEQ.UENCY TEANSHITTER. The plugs for 
the oables which interconnect this unit to the Et:.F. and I.F. 
tn:mor:t2.tt::;rs <3nd engine generator pro,joct up through the 
bottor:1 of tLe fram.e. A sub deck is located over the cable 
sockets and contains tbe power trensformsrs, filter capacitors, 
etc. On tho second deck is located the various rectifier 
tubes. On the third deck is located the modulator tube and 
its associated input and output modulating transformers. 

3-11. On thr; front panelarelocatc·d the various controls, switches, 
rheostats, meters, etc., which are necessary for the control 
of tho RECTIFIER f·:IODT.n:J\.TOR TT:JIT. Those items and controls 
are shown and enumerated on Fig. 3 and FiQ'. 31, Drawing W-
7300364. 

3-12. The controls of the Ri:WTIFIEF-' :·~ODULi\.TOR TI'JIT aro located on 
the front panel and can be seen by referonce to Fig. 3. 

3-13. At the extreme bottom of the panel are located four jacks, 
the key jock (KEY), thG microphone jack ("TIC.), the I.F. side 
tone jack (I.F. ffii~C.) rmd the H.F. side tone jack, (H.F. REC.). 
Directly above the jacks aro located the four A.C. voltage 
compensation switches (A.C. VOLTAGE COl/lPENSATION) and the D."C. 
power switch (D.C. POWER). Above these switches from left to 
right are located the MCW- CW- VOICE selector switch (EI'~ISSION), 
the side tone volume control (SIDE TONE) and the filament 
rheostat (?ILA:tENT). In the center of the penel immediately 
above the controls .just mentioned is located the power control 
switch (POWER CONTROL). In the ccnt<:r left of the panel is 
located the A.C. power switch (A.C. P01ir.BR), in the center of 
the panel is the lirsht switch (LIGB:T SVIITCE) and to the right 
of the panel is located the H.F. - I.F. transmitter transfer 
switch ( TR:~'JJSF.i:R SV7ITCE). These latter' controls are located 
just below tto tute nccess door. At the top of the panel to 
the loft is located the power amplifier plate curi'ont meter 
(P.A. PLATE CURRENT) end to the right adjacent to it i.s located 
the filament-line voltmeter. B<:::tween the two meters is the 
filamcn t-line vol tmetcr switch (LINE VOLTS - FIL.:uilENT VOLTS). 

3--14. All tubes and fuses arc accessible for inspGction and replace
.ment through an access door in the front n,=-uwl. 
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3-15. The transportation case for the RECTIFIER I'10Du.LATOR t"l?JIT 
is constructed in a manner similar to that described in 
Paragraphs 3-25 and 3-26. 

Hig:Q._Jrr~.<m.oncy Tran§mi tter 

3-16. The frame for the HIGH FREQUENCY TRANS!G:TTER is made of bent 
up aluminum alloy sheet, as previously descri bod. In the 
bot :t-om of the transmitter frame are located the components 
vvhi ch com'Jri se the master oscillator and doubler ci rc ui ts. 
These are-the master oscillator coil, mnster oscillator tank 
capacitors, master oscillator tube, switches, resistors, 
doubler coil, tuning cApacitor, etc. The master oscillator 
tube, tank circuit and associated tuning dial and the doubler 
circuit and dial are separately mounted on an aluminum alloy 
casting. This casting is in turn fastened to the bottom of 
the transmitter frame in such a manner as to eliminate any 
strains or warping which might be transmitted to the master 
oscillator circuit. This tvpe of construction is used to as
sure the necessary rug.r.-ednoss of tho equipment to meet the 
severe conditions encountered in oortable service. 

" 
3-17. On the first deck is locs.tc;d tbe intermediate amplifier tube 

and its associated tank circuit consisting of the intermediate 
amplifier tank coi 1, variable tank ca :pa ci tor and tank circuit 
switch. Across the back of the frame; is located a resistor 
bank containing the various resistors necessory for tho opera
tion of the circuit. 

3-18. On the second dec)-:: is located the power amplifier vacuum tube, 
power amplifier tank coil and variable capacitor, the antenna 
tu..11ing inductance, the antenna tuning capacitor and the an
tenna voltage ... cu;rrent feed switch. Tho various parts of the 
power amplifier circuit are located to provide the short leads 
required for efficient operation at the hie_:hest froqucnc,ies 
for which the equipment is designed. 

3-19. Antenna connections to the lUGE FREQJJi:''ifCY ThANs:.nTTER arE- made 
through an opening in the roar of tho watertight case. This 
opening is capped by a gasketed cover during transportation 
and storage. 

3-20. The items and controls wh]_ch sre mounted on tho front panels 
are shown and enumerated on Fig. 3 and Fig. 31, Drawing W
?300364. Suitable friction type locks are provided to r~ovent 
accidental movement of the tuning controls. All tuning and 
control knobs are permanently marked with designating letters. 
Switch controls are provided with end stops end suitable detents. 
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3-21. The location of the various controls on the front panel can 
readily be found by refoTencc to Fig. 3. Located at the bottom 
on the right hand side is the doubler circuit tuning control 
(DOTJBlER TUtUNG Control "D"}. In the lower center is tho plate 
covering the M. 0. CALIBRATION CORR~CTION access hole. To the 
left and slightly lower down on the panel is located the E.F. 
master oscillator t1.ming control knob (M.O. TlJNING Control 11B"). 
On the bottom left hand side is located the H. F. Crystal Fre
quency Indicator connection post ( CFI). The controls next in 
lino above arc, on tho right the doubler circuit range switch 
(DOUBLER RAI'-JGE Control "C 1

') and to the left, the master oscilla
tor range switch (M. 0. RANGE Control "A'').. Above tho controls 
just mentioned and to the right is located the intermediate 
:1mplifier grid current meter {I.A.. GRID CTJRRENT}, above whi'h 
is located the power ampllfier grid current meter (P.A. GRID 
CURRENT). To the left of these two instruments is located the 
intermediate amplifier tuning control (I~;rT. J\1'/JP. TUNING Control 
"F''). Above this is located the intermediate amplifier range 
switch (INT. AL1P. Riill!GE Control "E"). The next controls above 
are the antenna coupling control (_,:Ufr. COUPLING Control i'K"), 
to the left of which is located the power amplifier tuning con
trol (P.A. TUHTNG Control na"). Above these controls and in 
the center of the oanel is located the antenna ammeter (R. F. 
OUTPUT). At the top right is located the antenna tuning in
ductance control (A~TT. INDUCTANCE Control nJ""). The antenna 
tuning capacitor control (ANT. TUNING CAP.h.CI'IDR Control 1'I") 
is located at the top left of the panel. Directly below Control 
"I 11 is located the antenna voltage~current feed switch (ANTENNA 
FEED Control "H") • -

3-22. All tubes are accessible for inspection and replacement by 
sliding the transmitter frame ")artially out of the transporta
tion case and removin~ the side shields. 

3-23. The transmitter frame is shock-mounted inside the transporta-. 
tion case as previously described for the INTERt1EDI~TE FREQ,UENCY 
TRANS~'IITT"iR. See Par. 3-3. 

3-24. The transportation case is similar to that described in Para
graphs 3-25 and 3-26. 

Transnortation Cases 
---~·~·~---·- ··-· ... --.. --

3-25. The transportation cases are constructed of sheet aluminum, 
having all seams welded to provide maximum strength with mini
mum weight. Around the front ed~e of each case is spot welded 
aT-section flange to provide additional stiffening. The 
tightening screws which attach the cover fasten into this 
flange. The covers are also formed of sheet altll!linu.Jn. fastened 
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to the cases by means of captive screws. The seal between the 
cover and the case is rendered waterti~ht by means of a soft 
rubber gasket motmted in a recess around the cover. 

3-26. The three transportation cases fasten together to form a stable 
unit, and are provided with sockets for mounting legs to support 
the units at an operating height. The cover of the H.F. trans
m~tter transportation case is arranged to fasten to the three 
units when assembled to form an oneratinp.- table. A handle is 
provided on the top of each case io assi~t in handling. 

~e.mb!;y of Units 

3-2?. The units as assembled for oDeration are shown on Fig. l and 
Fig. 31, Drawing W-?300364. The units are assembled side by 
side and are held together by tvro stainless steel rods through 
pro.jection3 on the bott9m of the cases as shown on Figure 6. 
Three tubular metal legs are provided to elevate the assembly 
above the ground at convenient operating level. Chains are 
provided with the legs to prevent them from s;;:>reading and to 
add rigidity to the assembly. 

3-28. Attachment brackets are supplied so that the cover of the 
transportation case oft he E.F. transmitter may be :fastened 
to the cases to form a convenient operating table. 

3-29. The units are interconnected by means of plugs and cables which 
are inserted in sockets through ports in the bottom of the 
transportation cases. These ports are covered during trans
portation by means of port covers which are fitted with water
tight gaskets. See Fi"'gs. 6&33.~ Drawing Vi-7300364 for details. 

3-30. A slip cover is provided for the front of the units for pro-
tee ti on of the eruipment during a heavy rain. This slip cover 
is provided with flaps held in place by slide fasteners which 
can be opened to allow operation of the various tuning controls. 

Antenna Construction ------;.,... , ... _.,._ .. _, _ _,_ 

3-31. The construction details of the antenna system are shown on 
Fig. 38, DrawinB W-7300391. The antenna system consists of 
a low frequency antenna whicb is made up of two wires supported 
between the tops of the two masts, a high frequency antenna 
which is a single wire supported at one ena, from the top of 
one of the masts and is supported at the other end part way up 
the second mast, and a two wire counterpoise which is supported 
at a sufficient height above ground to prevent interference with 
personnel. This type of' construction reduces the amount of 
coupling obtained between the two antennas. 
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3-32. Each of the masts consists of ten sections of aluminum tubing 
which are fastened together by means of ferrules. Three sets 
of guy ropes are provided, one at the top of the nmst, the 
second set located about the fourth section from the top, and 
the third located two sections from the base. A metal pin is 
provided to be inserted in the bottom tube section for use in 
preventing the mast from slipping on the ground. In ~ddi tion, 
a bottom plate is also provided to prevent the mast from ~ink
ing into sandy or soft soil. Aluminum alloy stakes are pro
vided to secure the guy ropes for sup::~orting the antenna mast's. 
Ea1yards are provided at the top of the mast so that the an
tennas may be quickly installed or removed. The various guys 
and halyards are provided with snap fasteners so that they may 
be quickly installed or removed. 

3-33. The antenna system has been made as light and compact as prac
ticable. Transportation cases of strong canvas are provided 
for transporting the masts and guy ropes. 

Tr~mi t!1.ex_ J~.§.s~_§:t.~t~.LO..fL.f?..Q_vve:t E?.u.QP.J....Y 

3-34. A power supply is provided for Base Station operation of the 
equipment. It consists of' a 1\-IOTOE GEN"ERATOH SET to provide 
all the power necessary for operation of the transmitter, 
including relays, microphone, etc., when connected to either 
a 60 or a 25 cycle, 115/230 volt, plus or minus 10%, single 
phase supply. This equipment consists of a two-unit motor 
and generator set, the motor of which will operate at appro
ximately 1?50 or 1450 r.p.m. for the 60 cycle 
or 25 cycle supply, respectively. The generator and motor 
are mounted on a cor.~~on sub-base and are coupled together by 
means of a V-belt drive system. The generator delivers 120 
volts, single phase A.C. at approximately 800 cycles, 1000 
voltamperes, 80% power factor, 800 watts. The generator also 
delivers 14 volts at 20 amperes D.C. Mounted on the aenerator 
is a filter to reduce the ripple in the D.C. supply, and a ' 
magnetic controller. The controller provides automatic con
trol of the motor generator set so that it may be started and , 
stopped from points up to 50 feet from the transmitters. Both 
the motor and the genera tor are of the ball bearing, drip proof' 
type and are suitable for operation in ambient temperatures of' 
from -15°C. to +5oo c. A reverse current relay is provided 
in the output circuit of the D.C. generator to privide protec
tion for both the batteries and the generator windings. A 
protecting steel guard is provided to cover the belts and 
pulleys~ The A. C. motors are de signed to operate on single 
phase supply and are of the repulsion-induction type. 
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3--35. See Section XII for data on the gasol1ne-dri ven ENGINE GENERATOR 
SET. 

3-36. The mobile spare parts and interconnecting cables are contained 
in a waterproof metal box with removable cover. The antenna 
mast sections are packed in· two heavy canvas bags for trans
portation. Antenna wires and insula tors, guys and miscellaneous 
accessories are packed in a third heavy canvas bag for trans
portation. Two containers with safety screw tops are supplied 
for carrying the spare gasoline and oil. 

p;LE C'JJii..QAI;. _Q_I RQ:Q:~.!§. 

Intermediate .. ]);:equen9-Y._1'ra1l§gli t ter_Type CAY -52238 

3-3?. Referring to the schem~tic diagram Fig. 32, Drawing T-?608187, 
the following description is given of the circuits involved. 
The INT:.:..RM:EDIATE FREQ,DENCY TRA.NSHITTER ( freq_uency range 350 to 
1000 .kcs.) utilizes a Navy Type _801 vacuum tube connected 
in a Colpitts oscillator circuit. The master oscillator tank 
circuit consists of the master oscillator tuning coil LlOl, 
master oscillator step switch 8101, and tank capacitors Cl02, 
0103, and Cl2?. Coil LlOl is of the variometer type and the 
master oscillator is tuned to the desired frequency by varying 
the inductance of LlOl. 

3-38. Capacitors Cl02 and Cl03 divide the radio frequency voltage in 
the proper ratio for the operation of the master oscillator 
tube. Capacitor Cl25 is the compensating capacitor for correc
tion of the calibration dial, when the .master oscillator tube 
is changed. 

3-39. Capacitor Cle4 is tbe grid blockine capacitor, and the master 
oscillator grid is supplied w,itb bias by means of resistor Rl02. 

3-40. The intermediate amplifier uses a Navy Type __ ..._807 vacuum tube. 
The intermediate amplifier tube receives its excitation from 
the master oscillator circuit through coupling capacitor Cl08. 
Grid bias is supplied to the intermediate amplifier tube by 
means of resistor Rl05. The intermediate amplifier operates 
as a band pass a m.plifier and requires no tuning. The band pass 
circuit consists of the coil Ll07 and capacitor Cll4. The 
tube operates class AB, and is prate cted- against overload by 
cathode resistor Rll2, screen resistor Rl06, and plate resistor 
Rlll. 

3-41. The power amplifier uses a Navy Type _803 vacuun1 tube. Ex
citation for the power amplifier tube is supplied by the inter
mediate amplifier band pass circuit. Grid bias for the power 
amplifier tube is supplied by means of resistor Rl09. The power 
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amplifier tank circuit consists of the tank coil Ll09, P. A. 
RANGE switch Sl04, and tank capacitors 0121, Cl22, 0123. and 
Cl30. The power amplifier circuit is tuned over the frequency 
range by changing the tanlc capacity in the circuit and by a 
change of inductance of the coil Ll09. The. power amplifier is 
inductively couoled to the antenna circuit. 

3·42. The antenna tuning circuit consists oft he antenna tuning coil 
LllO and antenna range switch 8106. The total inductance of 
coil LllO is sufficient to allow resonating of the antenna sy-s. 
tem to the lowest freauency involved. 

3-43. Power for one ration of the INTEP'r.l£DIATE FREQUENCY THA._1\l'Si·a'ITER · 
is supplied~ from the RECTIFIER MODULA.TOF. trUT by means of plugs 
and cables which interconnect the two units. The correct vol
tage for operation of the screen circuit of the Type-807 inter
mediate amplifier Tube Vl02 is supplied by a tap on the potentio
meter composed of resistors RlO? and Rl08, located in t·he I. F. 
unit. Keying of the transmitter is accomplished by primary 
keying of the rectifiers in the F.ECTIFIER !WDULi~TOR tr'JIT and by 
grid bloc 1·::ing of the master oscillator and intermediate ampli
fier vacuum tubes. This type of keying allows break-in opera
tion to be used. 

R§ . .£.:~J:..fJ~:t:. }'4_q9:ul<!~.Q1' Unit TyQ~ ,CN:: -209..§± 

3-44. The following circuits and components comprise the RECTIFIER 
~\10DULATOR UNIT. The main plate supply rectifier uses two Navy 
Type _1616 vacuum tubes connected in a full wave rectifier 
circuit. Plate voltage is supplied from the sup;JlY line through 
the step-up transformer T201. The primary of T201 is tapped 
to allow operation on quarter, one-half and full power. The 
rectified output of the main rectifier is filtered by means of 
filter capacitor C202. The output valtage of this rectifier is 
approximately 2000 volts and is used to supply the power ampli
fier tube in the I.F. and H.F. transmitters. An auxiliary rec
tifier consisting of a Navy Type __ 5Z3 vacuum tube, filter 
capacitor C204, filter choke L201, filter capacitor C205 and 
transformer T203 is used to supply the auxiliary voltage re
quired for the operation of the master oscillators, intermediate 
amplifiers of the transmitters and the modulating system. The 
output of this rectifier and filter ~,rstem is approximately 500 
volts D.C. Transformer T202 SU!!J!lies the filament power neces
sary for the operation of all the vacuum tubes in the I. F. 
transmitter, rectifier, modulator and H.F. transrni tter. Capa
citor C20l is a compensation capacitor and is used to correct 
the power factor of the circuit so as to prevent undue fluctua •.. 
tion of the ·f' ilament voltage when the transmitter is keyed. 
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3-45. The modulator system uses a Navy Type 843 vacuum tube. This 
vacuum tube operates as a modulator for both the I.F. and H.F. 
transmitters and is operated Class A. The input transforr:1er 
T205 steps up the microphone voltage for operation of the grid 
of the amplifier tube. A modulation transformer T204 supplies 
the correct voltage for modulation of the suppressor of the 
power amplifier tube, and also sunplies the voice side tone vol
tage. Bias for the modulator tube is supplied by cathode resis
tor R207. Resistor R208 is the audio limitation resi£tor and 
prevents over-modulation of the transmit.ter by limiting the peak 
voltage s~1ling of the ?Udio tube. Since the modulator tube is 
operated Class A, the addition of the series grid resistor R208 
limits the peak output of this tube to a value not exceeding 
aoproxima tely 100% modulation of the power amplifier,. 

3-46. Switcb 8209 is the T,IC'v'.'-CW-VOICE control switch. In the CV! posi
tion, the sttppre ssor circuit of tb.e power am'Jlifier tubes in 
the I.F. and H.F. trr.msmitters ar8 connected to ground. In 
the MCW position, suppressor circuits are connected so as to 
receive 800 cycle modulation from a iNinding on the auxiliary 
power transformer T203. In the VOICE position, the suppressor 
grid of the power amplifier tube is connected so as to receive 
the voice modulation from the modulation winding of transformer 
T204. The fuses F201 end 1!'202 protect the rectifier circuits, 
and fuse F203 protects the low voltage D. C. circuits. Switch 
3208 is the I.F.- H.F. TR-i..I>JSF..'£R svdtcb. This switch transfers 
the operating potentials from the I.F. unit to the H.F. trans
mitter or vice versa. 

Eig!L.l'J'~q~gy . .-Tre}!S..I~l:.~ ti:;_E?..J:_'J.';ype.s.;.x=_52239 

3-47. The HIGE FREQT.r.::NCY TK~JJSLUTTER :tt.i lizes a Navy Type __ 83? 
vacuum tube connected in an electron oo upled oscillator circuit. 
The master oscillator tank circuit consists of the coil L301, 
range switch s.:..301 and tank capacitors C302 1. C/303, C304 and , 
C305. Gapaci tor C332, is the calibration compensation capae1 tor 
ana. is used to reset the. ca libra tlon. which may have changed due 
to chunge of the master oscillator tube. 

"' 
3-48. Coils L302 and L303 are fi larr.ent chol\:e coils and are used to 

prevent the radio freouency tr...at is an plied to the filament cir
cuit from retu:rninP" to the filament supply transformer T202, 
located in the R.SCTIFIER MODULATOR lr'ITT. Plate voltage :for the 
master oscillator tube is fed throug,h the plate choke L304. , 
The electron coupled circuit is used for the master oscillator 
in the FICE FREQ.b:ENCY TRANSI'ITTTER, and the frequency range of' 
the master oscillator is from 1500 to 3050 kilocycles. 
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3-49 • A frequency nul tip lying circuit compri sinf" the coil L305, range 
switch 8302 and variable tuning capacitor 0312 is oortnect$d to 
the plate of the master oscillator tube through the bOUP.ling 
capacitor 0311. This circuit operates as a frequency aoubler 
over the frequency range o:r 3000 to 6100 kilocycles, and as a 
frequency tripler over the freouency range of 6000 to 9050 kilo
cycles. 

3-50. The intermediate amnlifier uses a Navv ~voe 83? vacuum tube. 
Excitation for the intermediate amplitl er- tube is obtained f'rom 
the doubling ciroui t through o ou pling capacitor C314 ~, Gr~d 
bias. for the intermediate amplifier tube is obtained by means . 
of the resistor R307 and is fed to the grid of the tube through 
ehoke coil L306. 

3-51. The tank circuit for the intermediate amplifier tube consists 
of the coil L307, range switch 8303 and capacitor C320. Through
out the range of 3000 to 9050 kilocycles, the intermediate am
plifier acts as a straif,ht through amplifier, through the range 
of 9050 kilocycles to 18,100 kilocycles, the intermediate 
amplifier stage operates as a frequency doubler. The power 
amplifier of the H. F. transmitter uses a Navy Type _803 
vacuum tube~ Excitation for the power amplifier is obtained 
from the intermediate amplifier plate circuit through capacitor 
0335. Grid bias for the power amplifier tube is obtained by 
means of grid resistor R310 fed through the choke coil L308. 
The tank circuit for the power amplifier consists of a rotating 
coil L309 and variable capacitor 0328. The rotating coil and 
the variable capacitor are ganged together and fastened to one 
tuning control so that the entire frequency range is covered 
without the necessity of tank circuit switches. The antenna 
circuit consists of the rotating coil L310 and a variable capa
citor 0330. The circuits are arranged for either voltage f'eed 
or current feed to the antenna by means of the switch 8304. 
Capacitor C329 is the antenna coupling capacitor and is used 
to vary the amount of loadinr of' the power amplifier. It should 
be noted that the coupling from the power amplifier is taken 
from the center tap of the povver amplifier tank capacitor C328. 
This results in a greater reduction of harmonics than if ordinary 
capacity coupling is used, and also allows the antenna circuit 
to be short-circuited, oryen-circuited or grounded without harm
ful effects to the power amplifier tube. 

3-52. Voltage for operation of the power amplifier tube is supplied 
by means of the main rectifier in the REOTIFIEE T·WDTIT.:ATOR U!\UT. 
Voltage for operation of the master oscillator and intermediate 
amplifier is suDplied by means of the auxiliary rectifier in 
the RECTIFIER 1'!TODUI.ATOR UNIT. Correct voltage for operation 
of the screen circuit is supplied b1 means of 
taps on the potentiometer composed of resistors K~U5 and R306, 
located :i.n the high frequenc~r unit. Keying· of the transmitter 
is accomplished by the application or removal of' plate poten
tials by means of primary circuit keyin{r in the RECTIFIER MODU
LATOR UNIT, and also thro U(.?")J the blocking of the grid circuit 
of the master oscillator and intermediate amplifier tubes. 
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3-53. Filament power is s uoplied to the E. F. transrai tter by means 
of the filament trans for meT T202 located in t~te RECTIFIER 
r,IODULATOR UNIT. Connections between the E.F. transmitter and 
RECTIFIER tmDULATOR U:l'HT are made by means of plul'ls and cables 
between the two units. 

3-54. As previously described in the RECTIFIER ?10DTJT...u\TOR {Jl'ITT, tele
phone transmission for the t~GF FREQT.El'JCY TRA.NSI'ITTTER is ac
complished by suppressor modulation of the power amplifier 
tube. It is also possib'le to voice modulate the IiJTS:EJ'.'lEDIATE 
FREOTJKNCY TFANS:IITTER in the same manner. 

-41• 
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IV. INS TAT T.A. TI ON - ------·-----....... - ""··- ........ ,-
UNPACKll~G .AND SETTING UP EQUIP~.TEI.JT 

4-1. The method to be used in un''acking and setting up equipment 
for use is described in the following paragraphs. 

4-2. It is assumed that the enuipment has been placed on shore and 
is ready for setting up. The equipment should first be sepa
rated and laid out in the approximate position as shown on 
Figs. 37 to 39, Dwgs. P-7707150, VJ-7300391, and T-7605890. 
A clear site for the two antenna masts should be selected. The 
accessory bag should be opened and one counterpoise wire re
moved. The counterpoise wire is used as a marker for determining 
the exact position of the two masts, and the supportine stakes. 
The counterpoise wire should be stretched out along the ground 
in the direction that the antenna is desired. Using the cotxnter
poise VJire as a tape line, mark two points 150 feet apart. 
These points are the locations of the base of the antenna masts. 
Using the 25 ft. mark on the counterpoise wire, and with the 
marks previously made for the antenna base as a center, a circle 
should be inscribed. At a point on the circle directly in line 
with the desired line of antenna, a mark should be made on the 
ground. Usin;(?' the 25 ft. length of· the counterpoise wire, five 
addi ti ona.l marks should be placed around the circumference of 
the circle. These marks are for the placement of the guy stakes 
(D14). The guy stake for the guy rope, in line with the an
tenna and towards the antenna side should be slightly removed 
to the right or left approximately three feet so that the guy 
rope will not come in contact with the bip.h frequency antenna. 
The stakes should be removed from the mast carrying cases and 
should be driven in the ground with the hammer provided in the 
tool kit. This nrocedure for location of stakes should be 
repeated for thee second mast. 

4-3. The antenna mast sections should be removed from the canvas 
bags. Since the mast sections fit tiP"htly in the bag, this is 
most easily done by sliding the sections out of the bag one at 
a time. Place the sections at the marked locations. The cap 
for fastening the guy ropes ( 1101) and tb.e antenna halyard 
should be slipped over the top of the first mast section. The 
guy ropes should be uncoiled and l.aid out with their ends near. 
the stakes to which they are to be attached. With a man holding 
each of the top guy ropes, the rern.aining men should make up the 
mast by raising it vertically, section by section inserting the 
male portion of one tubular section into the female portion of 
the previous section. The collar for the second set of guy 
ropes (1102) should be slipped over the fourth mast section 
before it is inserted in the third mast section and the lower 
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set of guys should be uncoiled. Similarly, the collar for :fas
tening the counterpoise (1103 for the mast near the transmitting 
position and 1107 for the other mast} should be $lid over the 
ninth mast section before it is inserted in the eighth mast 
section. The ground spike (1112) should be driven in the ground 
at the marked position so that when the plate is placed over 
it the spike will project above the plate about 2 inches. The 
mast should be slipped pver this projection. Holding the mast 
in a vertical position, the men handling t:be top puy ropes shoulq 
secure the guys by slipping the ropes over the stakes and pull
ing the guys taut. The second and third sets of guy ropes 
should then be secured so as to hold tbe mast firmly and in a 
vertical position. 

4•4. The procedure for laying out the top puy ropes, making up of 
the mast and securing the Puy ropes should be repeated for the 
second mast. The snap fasteners for the antenna should be con
nected to the halyards and the low frenuency and high frequen6y 
antennas hoisted into place after attaching lead -ins to the 
proper antennas with the blocks and screws orovided. The coun
terpoise wires should be fastened to the collar above the secop.d 
mast section. 

4-5. The transmitter and rectifier units should be placed in the 
following ~rder: in the upside down .?OSition, the r:wrERL:1EDIATE 
FREQ.TENCY TR;:TS:.IITTER on the right, the R.ECTIFIER HODULATOR UNIT 
in the middle, and the EIGE FREC~UENCY TFU\?JS~IITTER on the le:ft 
when facing the front of the units. The trans.mi tter sup porting 
legs, which were stored in one of the antenna mast transporta
tion bags should be placed near the transmitting .e ouipm.ent. 
Remove the transmitter tie rods from the antenna mast cases. 

4-6. Holding the three units in position, tl1e rods should be slipped 
thro ugl: the holes in the case projections, s tartine from the 
H.F. transmitter side, and the end of the rod should be secured 
by the cotter-pin fastened to the I .F. transmi tte:r. The tie 
rods will securely hold the three units together. The eouip
ment should be turned right side up, :raised in the air suffi
ciently and the three legs inserted in position to support the 
equipment. The chains are secured to the tops of the two f'ront 
legs {two to each leg). The loose ends should po to the bottom 
of the opposite front leg and rear leg, The covers should be 
removed from the eC1uiDment b'" unscrewin.rt the thumb screws. The 

~ " ' 
brackets for securing the H.F. cover should be removed from 
the accessory ba~ and screwed into the special screw holes in 
the front flanges of the I.F. and B.F. transportation cases. 
The thumb screws on the cover should be screwed into the top 
hole in the bracket to securely hold the cover and to form an 
operating table. 
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4-7. The lead-in from the low frecuency antenna should be connected 
to the I. F. antenna post, t be high fre 0uencv antenna should 
be connected to the E.F. antenna T)OSt and tr,e counterpoise must 
be conrtected to the I.F. counter')oise post for normal operation. 
These connections are made by unscrewing the water-tight port 
covers over the lead-out insulators in the backs of the trans
mitter cases and snapping the Rajah clips onto the plugs pro
vided. In case the I.F. transmitter is not used, the counter
poise can be connected to the post ontne F.F. transmitter·. The 
cover caps over the power plug outlets in the I.F. transmitter, 
RECTIFIEF 7<0DULATOE rrrrT, and H.F. transni tter should be unscrewed 
and the power plugs exposed. The in terconne ctine: cables, which 
are carried in the Hobile Spare Parts Box should be connected 
between the rectifier and the F.F. and I.F. units. This is ac
com.Dlished by inserting plugs P204 colored yellow, into the 
yellow sockets labeled P204, locsted on the under side of the 
rectifier and E.F. units. Plugs P206, which are also colored 
yellow, should be plugged into the yellow sockets labeled P206 
on the under side of the rectifier and H. F. units. 

4-8. Plugs P203, which are colored light blue, should be plugged into 
the light blue sockets labeled P203 on the underside of the 
rectifier and I.F. tre.ns.r'litter. Plugs P205 which are colored 
light blue should be plugged into the li~ht blue sockets labeled 
P205 which are also located on the under side of the rectifier 
and I. F. unit. The power ceb le runninp: to the E~JCIN:S C-E:t.l\,'EEA1I'OR 
SET should be unrolled and plup; P201 should be plugged into 
socket labeled P201 on the under side of the rectifier. 

4-9. The watertight cover should be removed from the ENGINE G:I:::N1~.;EATOR 
SET. The power cable from the transmitter should be plugged 

. into the proper socket on the EIJCINE GEN'..:SHATOH SET. The E.F. 
and I.F. side tone cables, also carried in the accessory case, 
should be pluge:ed into the proper jacks on the HECTIFIEfc I10DU
LATOR m~IT and into the proper jacks on the receivers being used. 
The receiver antenna leads should be con·-ected from the I. F. 
and H.F. receivers to the I.F. and !~.F. receiver posts on the 
respective trans.c1itters. Tbe micropbone and key should be re
moved from the comoa rtment inside the PECTIFIEF ~TODTJLATOR lJl'..JIT 
and plugged into their correct jacks. 

4-10. IMPOF:TAj\1T! Before startinp· gasoline engine, refer to Section 
Xll. 

PACKING Th"E EC!,UTPJ1 . .1ENT 

4-11. The interconnecting cables between ENCII·JE G:2:,L:IATOF: SET and 
EECTIFIER HODUij~~TOE tJ\IIT, and tte interconnect:inp cables between 
the units are removed and placed in the Mobile Spare Parts Box. 
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The pasoline s~ut-off valve on t~e ~asoline enPine is turned to 
the OFF position and the vent on the tolJ of the gasoline tank 
is closed. When the engine bas sufficiently cooled, the trans
portation case is securely fastened to the base so as to nJBke 
the unit as a whole, watertight. 

4-12. The cover of the EITGF FREr·lli~TCY TRA:JST':IT'TEE case, used to :forr:1 
the operating table, is removed from the brackets and fastened 
to its case. 

4-13. The r emaininr covers for the IITTEF.;J:SDIATE li'E:.2"~-~U-2,NCY TRANSl.~ITTER 
and tl:e RECTIFIER J.:IODTJLATOR U.:JIT are also screvved on to aake 
the three units watertight. The caps over the opening for the 
power plues and the antenna connections are screwed into posi
tion. The three 1 egs are removed from the assembly and it is 
placed upside down on the ground. The rods securing the bases 
of the enuipment are removed and the three units se;:>arated. The 
securing rods are replaced in the carrying case from which they 
were originally obtained. The transmitter support legs are then 
placed in the second antenna mast carryinr' case. 

4-14. The antennas are lo·wered and unclipped from their supporting 
halyards. Tbe counterpoise is also removed by uno lipping it 
from. its supports. The antennas and counterpoise are tt:en wound 
on the vJire reels and stowed in the accessory carrying case. 

4-15. To lovver an antenna mast, first unfasten tbe lovver set of f'"UY 
ropes from their securinp stakes. The top guys are uhfastened 
from their securinr~ stakes and eecb of the top guys is held by 
a member of the crew. The rna st is lifted sufficiently and the 
sections removed one at a time. The cap is removed from the 
top mast section and the top guy ropes and antenna halyards are 
coiled. The mast s eeti ons are stowed in the canvas trans oorta
tion bag. The Ruy stakes and the ground spikes are also ~laced 
in the transportation bag. The lower p.uys are coiled and the 
two sets of guys end their fastenine collars are placed in the 
mast transportation case. 

4-16. The same procedure is to be fallowed for lowering the second 
mast. The ground plates are placed in the accessory transpor
tation case. rrhe case2, are now securely fastened and the equip
ment is ready for trGnsportation . 
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S1G? 

5-1. 

v (P_TOJ!'T.;l OTi' ~',.-,'<'CI1_F7'1T("-'[ JlT\ID 7"k'THOD !lH' "0-·'''UNir:ATION 
-· _! _ _, ... ~-~J_;;_:_ ___ ~_-:_~~~:::;__:'_·.~----"":-:~_:_ __ __:.~=: .. ~-.J.::_ __ ~""'::__~--· --~ ... :-...::::~------

AND FADING DISTANCES 

11he bir-h frecuenc::.es differ fro.n the conventional inter
nediate frem.iencies in th2:t a much r<:rea ter carn:·nunica tion 

.! '-· 

ranee can be attained for a zivon power, This is in 
some measure due to considerably sreater radiation 
efficiency of antennas at hieh frequencies. For the main 
part, however, the advantage of the high frequencies is 
due to their ~ore efficient reflection (or refraction) 
by the Kennelly-IIeaviside layer. This zives rise to a 
sky wave which m.ay be effectiv9 at a considerable dis
tance as cor,1pared with the direct wave which is soon 
lost as a result of high sround absorption. At high 
frequencies the sky wave is weak or entirely absent 
at a short distance from the transmitting station, but 
heco~es effective at a considerable distance from it. 
At the sa:.1e time, increasin[: grotmd absorption reduces 
the effective distance of the direct wave, As the 
freouency :i.s raised, therefore, the skip zone com;nences 
earlier and persists over a rreater distance. In the 
daytime, ther0 1s danger of a skip zone when frequencies 
above 6000 kcs. are used, while at nl~ht, frequencies as 
low as 4000 kcs. may exhibit s'i,::lp distE:nce. At fre
quencies not sufficiently hi~h to ~ive actual skip zones 
there nay novertheles 8 QG a zone of violent fadin,s-. This 
is ~enerally noticeable at distances fro~ 50 to 150 
miles as a result of interference between the direct 
wave and tho sky wave. If the direct wave is strengthened 
in co~parison with the sky wavo, the zone of critical 
cow~1un:loction due to fadin::"' or sl::lu ·nav be narrov1ed down 

-~-- - u 

or co:npletoly "Jr~d.·ed 0ver. Ono or 'nors of tho follow-
inc; ''1Cthods '!1ay ~JO practicable to ootnln inrprovement in 
co'1.'11Unio£,tion at moderato ran:::;:3: 

(a) In casJ of serious voice distortion duo to 
high frequency fndinc, radio telegraphy ~ay 
still give excellent co-.~rmun:Lcation. 

(b) For the most ef_foctive co:rnun1cation at dis
tances between 50 and 150 miles, froquenciee 
above 5000 kcs. should be avoided, 

CO!'.'TPARISmJ OF C01 :? 7U1JICATION -sy C. W. , ~'. C • W. , AHD VOICE 

C ::V.!.. To ~,agraph_l 

5-2. c.w. Telerraphy ~rovidos the :roatest dis~&nce range 
and n;:.Lves tho least interference, both in the ir•l.rnedi
ate ~icinity of the trans~itter and at a distance. 
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5-3. (This rara~ra,h is a ?Cneral stato~ent and is not to be 
confused with re~ulations ro~ardin~ the uso of M.C.W.). 

~ ~ ~ 

'".C .·'J. telr;[';ranhy is r.1ost valuable as an auxiliary to 
radio telephony during conditions of fading. Also, dur
ing initial calls and at other times when tho transmit
ting operator is uncertain v1hether thG receivGr standing 
by for him is oscillating (heterodyne) condition, trans
mission by K.C.W. would appear the preferable method. 
After establishinG co::1.municatio'l bv II.C .'N., a chango 
to voice communication may be madre if' conditions a.re·· f'avor
abl3. If com.'11U...'1ication bv T::.c.w. is poor, a shift to 
C. W. gon•3rally rr.?sul ts in improvement. Vlhen the emitted 
carrier lacks frequency stability duo to excessive vi
bration or other cau"' o, T1. C.~:-;. !nay be pre fora blo to C. W. 

Vo 1 co ( liadi 0 T':?...l.g_Ph?_~_qj ___ Q..o_?'·:t.l!_1i 9_~1_iC?n 

5-4. This rnothod, within its rostricted distance range, offers 
tho advantages of speed and effortless commmica tion. 
Propor microphone tochn:tquo ( Sr-;:.:; Par. 6-17) and clear 
enunciation will often be found materially to extend tho 
useful ran of tolophony. Voice co':r1unicotion is sus
ceptible to easy intorforonco by ~oisos and electrical 
disturbances, and by the various forms of fadinG. 
Serious distortion of voice quality, especially nt dis
tances between 50 and 150 nj.les, is often tho result of 
e,1J.dio-:-frGquoncy fadinr~, and should not bo attri'butod to 
tho transnitting or rocolvinc aquip~ont. When depending 
11~on voic8 co'·1."1U..'1icntion, tho soloctior. of a .favoral)lo 
frequency is ~ost important. 

DIS 1l,AI\JCE- :?~~2QlJSl'JCY CIIAI\T 

5-5. Tho followinr t&blo is basad upon General oxporionce with 
hich froqucnciJ~~. Co::t:nunicatlon conch tions on those 
froqu::mcies may sho1.v approci&l'Jls vari& tion fro~1 day to 
day. For any given distance, tho best .order of fre
quency not only varies with tho time of day, but is also 
somewhat lower in vrintor tim.o the.n during tbo sur:11.nor. 
Avcra~o froquoncy ranges for best tosults over various 
comrnunication dlsto.ncos arc estir:mtod below: 

DISTANCE 

Milos 

0-50 
50-150 

150-250 
250-400 
400-6(1() 
600-1000 

ESTL'TATED 3EST FREQtJENCY, 

~·:Iid-day 

3000-4525 
3000-4000 
40 1J0-6000 
6000-3000 
6000-9050 
8000-9050 

Dawn or Dusk 

3000-4525 
3000-4000 
3500-4525 
4000-6000 
4500-7000 
6000-8000 
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Night 

3000-4525 
3000-4000 
3000-4000 
3500-4525 
4000-6000 
4500-7000 
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'II. OPERATION 

'TVA1{~TING! 

6-1. OP:Si{AriOH OF T:HIS EQUIPI~ENT INVOLVSS T}IS USE OF' HIGH 
VOLTAGZS ''J:IICH ATm, DANGEROUS ~'0 LIFE. OP:SHNl'UJG 
PER.SON!T3L I!UST AT ALL TI!.:ES 03S3:::(VE ALL SAFETY REGU
LATIONS. DO NOT CHANGE TU3~~S OH ~~AIG ADJUST;.:ENTS 
I!JSIDE E~UIP!3N""l' ';HT!=1 HIGH VOLTAGE SUPPLY ON. DO 
NOT DEPEND UPON DOOR S'.VITCHES OR HTTERLCCKS FO;:-{ PRO
T:CTIO~·~ 3t1T ALWAYS SIH!:' DO'".rlJ :~OTOH GSIJE?cA'l'OH OR OTHER 
PO'.'lER EQ,UIPI:BNT. UlTDZR CEH'l'AIN CONDI'TIONS DANGEROUS 
POTENTIALS I:AY EXIST IN CIRCUITS '!JITH PO'iV::H CONTROLS 
IN TliE OFF POSI1,ION DUE TO CHARG3S RE'J.1AHTED 3Y CAPAC
ITORS, ZTC. TO AVOID CASUALTIES ALWAYS DISCEARGE AND 
GHOUND Cir1GUITS PRIOR TO TOUCHIFG THEr·I. 

GREAT CARE SHOULD B3 EXERCISED ·~:vHEN OPEHA~l'ING THE 
EQUIPMENT WI'I'H ANY OF THE SHIELDS RK:OVED 'i'OR PURPOSE 
OF OBSERVATION OR BENCE T~:srrnm. THZ Y.~Ail'T POYmR S'JVITCH 
SHOLJLD BE TtJRNED 11 0F'F·;r AND THE HIGH VOLTAGE CIRCUITS 
GROUNDED BEPORE ANY IN'i'ERNAL PAHT IS TOUCHED WITH THE 
BAP.E HAND. 

CAUTIOIT S~IOlTID '?.-:; OBS:SI1VEm 'FJEZ~~ OPEI~ATING T!-IIS 3QUIPI-.;3NT 
FOH TZST Pt.T:T?OSSS IN TIE iJIC IKITY 0"1:' OTHEH 'l'RANSI\TI'l,TING 
EQUIPI\SlJT. DuE TO •J:'HE P'SLATIVELY HIGH PO~NER Ol:TP1JT OF 
THIS EQUIP~."El\TT, OPERATION IF TEE VICINITY 07? orrHER TRANS
raTTING EQUIPFENT l":AY CAUSE FLASH-OVEfl OR ABCS IN THE 
IlEITOTE EQTTIP\IENT SEOULD 'I'EE ANTEJ'~l'JAS 3E RESONANT; TES'I'-
Inc- SHOULD 3E DOITE ON lj4 POVlER 1JNDER THIS CONDITION. 

COYTROLS 

6-2. 3oforo proceeding with tho Drclirninary adjustnont of tho 
equipment, the operator should thoroughly fa~iliarizo 
himself with tho functions and locations of the various 
controls. These are cor~lotoly described in Part III 
of this book. 

PiTSLI:~INA::·:y ADJUST~IENT - GENERAL 
(POR <)D:;"'PA't'~Lnlv ·0:::' ri'~'Tr!T1J"r.;' GH'NE'-:>~'T'O''~ "'uT1\T-lm S~:<'-4' SH'CTT01\T XII) ~ J.. \... .l. .....J.L .. ..J.... V -· .i..:.l-·'-"--"'· ,J.,:..J ...._.:,)_...\ .... l..t-.)......_ .,L.,. "-· J.' ..l,;.J_.J ~ -1.. J., \. • 

6-3. 3ofore applying any po·wor or a ttonptinc; any preliminary 
adjust:-:1ont of th:; equipment, the POWER svdtches on the 
RSCTIFIEH :·IODTJLATOR U1\fiT should be ch(:i eked to soe that 
they arc Jn the OFF position. The A.C. VOLTAGE C07"rPEN-
SATION should havo the 4 I''IPD. switch ON. TEZ PO':YER 
C ONTTIOL si.'li tch should bo in tho TtJN::S position. The 
I .F. -H .F. TRANS?ER s-,,!ITCE should i:Jo sot either to I .F. 
or H.F., depending on which trans~~ttor is to be op
er8t.:;d. As the adjustnont of tho HIGH FREQT.J"SNCY TRANS
~ITT3~ will be discussed first, this switch should be 
placed in the H.F. position. Tho E~ISSION switch should 
be sot for C,7. o9eration. 
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HIGH FREQUENCY TRA.1\JSMITTER TYPE CAY -52239 

Preliminary Adjustment 

6·4. The radio frequency adjustment must generally be made 
after the power is applied. However, the master oscilla-
tor range svvi ton, M. o .. RANGE Control "A"; master oscilla-
tor tuning control, M. o. TUNING Control "B"; doubler cir
cuit range switch, DOUBLER RANGE Control "C"; doubler cir
cuit tuning control, DOUBLER TUNING Control "D"; intermedi
ate amplifier range switch, INT. A!"v1P. RANGE Control ''E"; 
and intermediate amplirier circuit tuning control, INT. 
AMP. TUNING Control "F" may be set approximately by refer
ence to· the calibration chart. The power amplifier cir~ 
cui t tuning control, P. A. TtJNTHG Control "G", may also be 
set approximately to frequency by reference to the cali
brated nameplate. The ANT. COUPLING Co"ntrol "K" should be 
set to zero. After checking as above, start the ENGINE 
GENERATOR SET and move the A • .C. POWER switch on the RECTI
FIER MODULATOR UNIT to the ON position. Turn the LINE 
VOLTS-FILAMENT VOLTS switch to the LINE position and see 
that the voltage is 120 volts. If it is not, see Section 
XIV. Now turn the switch to the F'IlJtl1'iENT position and ad ... 
just to indicate 10 volts by turning the control marked FILA
MENT until the meter indicates properly. 

6-5. The telegraph key with cable and plug should be inserted in 
the keying circuit by means of the ICB.,"'Y jack. After allow
ing 30 seconds for filament warm up, move the D.C. POVJER 
switch to the ON position. Pressing the key should ener
gize the keying relay. This applies 500 volts from the aux
iliary rectifier to the master oscillator and intermediate 
amplifier circuit. If the keying relay does not operate, 
the tube access door on the RECTIFIER MODULATOR UNIT should 
be inspected to see that the interlock circuit is properly 
closed. 

6-6. Press the telegraph key and resonate the doubler tuning 
circuit by means of the DOUBLER TUNING Control "D". Reson
ance will be indicated by maximum grid current on the inter
mediate amplifier grid current met€r !I;A •. GRID CURRENT). 
Next, resonate the intermediate amplifier c~rc-ui t by means 
of the INT. AJVIP. TUNING Control "F". Reson~nce will be in
dicated by maximum grid current on the power:~templifier grid 
current meter (P .A. GRID CURRE1TT). Set the POVJER CONTROL 
switch on the RECTIFIER l/IODULATOR UNIT to the 1/4 tap. When 
the key is pressed, this will apnly app~oximately 1200 volts 
to the plate of the power amplifier tube. Press the key and 
resonate the power amplifier circuit. This is best accomp
lished by starting from a low value o~ dial reading on P.A. 
TUNING Control "G" and rotating the control knob until the 
power amplifier plate current meter, ·p .A. PLATE CURR.ENT, 
located in the RECTIFIER MODULATOR UNIT, dips downward to a 
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6-C~ 

G-?. 

6-8 • 

' c ' ! ' ) 1 on-s ,_, • 

r:. n ~-~·:· . .-·:_t"'J~l v a l~u~e • \'.~~--- c 11 t :·:.e r} ()"i.":. t·. 1 e l'"l c i rJ cui t' ].11 t (:; l~n:e ~:J. i C.t t 0 a:;;·~:·-

1 .fJ.er) ~'.1"-1':. pcrv;_t:-:..~ ... a.:·:-~)1 iur~ cil'"~C1J:.ts ve ~_~een ·:·)J:01JGl~l;~t r;8s
on..J.te(, t1~1(:: t11terr~1ec:i.J.te .J.r:l~~)lif-i:::r· ~:rir1 cu·cJ.--e::.-~t 1:Tet01'"), I.2~· 

7_~J ('~l.TI~:i. r.l1
, V/lll :r1(l~1.CJ.C8 s..-:~J-~ll~oxi·~-i"~dt6l';] () r;;il1i.-:..Gli)Z:.l'G3, 

v;h:tle the .;ov,er am)l:tfic~r :~;riC current meter, "·•· .... ·: c.~~~-
~:l"·:-~ T J r: i 11 i.rl( i c (.~ t e .~~ ~:) ·pr· OY~ i.l~'ld. t e ]~ J-·- 4: (; r~:i 11 ~;_ ~t~--~·::> e r u J 1 ..... :·1 c~ t ~:-.l e 
.. " .. "' -· ,..-..·---1·:· ···1 r·· ._,_1 ::::) ;_. ' H, . ., .. l '~Y' ..... ··.-.f··-+- ~ T:-: . :-~I -·"!·::-: ,.-w,-··" )·;·.-·-. :· ·,i ,)0\r.e.:. a .. ' ; .L..L _.:r ··~ve Ct.. . .J. I E .•. 1 t, Ll.,:; uer' ; '.-.c. .,.).·~1:;:, \.Jl.~··"-""'' .l' 

v; :L ll i~cJ~· i c :,~ ~:: e ct :;; .~):r ox5.t:ta t c·; 1 ~r 4 [i r:1:t 11 i J.r:·1 ~J ore 2 • 

. )Gt the dnterm.:::. cou)li.n~:, -~~:':~~. C T C C:mtrol ;;~::_ii to a. -)-
~)ro:.·:.irrL:.~tel~y 25 c:ivlsiorls. )Jet tl1;~ ;_irltOJ:1~:l,:~t ttln~ill._. c~) .. :;)t:-tc:t-· 
tor·, ... ~_,~fT~~ '11TJ}TI:.J· .. } C .. :...P_iCifl':Ji1 Cor1t1"lol '1I.·t, at ~i-::'"'".;·):~}o:;·:i:n,,:.).·:.:;c;l~/ 
r:: ,~-, "": ., . ..,..:; ~It> 0 n ~- . t -t-1~,- ·, . ,_ r••,-'\ ~,- f .... :'lr"". /"t ., r ..;_ '-· ~:-· ... _-1·~·.,-r•··--
0\..· C· .._ iJ ..J._ .... ~ n .,:, • ...) ~:.: '-'·' J.t:;; .... n t t:;.ul.t a _ c •::.. '"'· .,::. Vv J. t.. Ci J., ·- '"··· .. :. , .-~. l' ~ .. 1:·, -·· 
COtltr,ol JJI-Ir', in tl16. (;·:~_;:--t~1.E·~:;:l1 or, ,:-}. ~;osition. T:}l..,CSE~ tl"-J.C 1re~r 

.;...nc' rotxte the :,mot of t.l:c a.ntem::C'. t'.J.D~.Lng incuct..c'lnce, _cli'l'. 
IJ.·:r./ C -~~.:~~~CE Control :\ J• 1 , m1 ti1 ,,, ri,::; o in :)ov';er d.rilplif icr 
1)1-.te cur~r·ent liJ note0. or1 tl"lG ~) • .:-i •. ~I.~.._:r~~. c~c· -~;~~-~r .2 i·P.etcr. 

If no ~Cjustment c2n be foun~ th~t in01c~tes rcson~nce, 
clldl1::~e tl-~0 -~~·~I· -·-'l J~:2-.i~~L; CorJ.tr~ol .:~:;~:, to t:1e VOI.:T.:iCi-~~_; or ~~~-2 
·:iOSit:Lorl. ~~~-11e11 tl'1c· -o:~nt 1:-lc::ts ;:,ec.i·~ fol·u:J~,~; .:lt VJfJ.-'c}~.:. r'e.:;c)n
~nce OCCUr;'2, .;.me bot{1 COLCP013 ·•:·,t c:cD'~0. ;'J'1 h.:~ve bG~:n "LCi.
ju>3tecJ. l'or nLJ.Xir:nu::;, in(ic.,t;j_oL' on tl-,c .:·o·~.0r ::"n~~'lificr 9l~J.tc; 
current mo te:c, r e<10 just ·c~,e .J.n. enna c Ol.L)l inJ, _·,:.;':P. c,:.u::L:J::·TCT
Ccntr<::l n:~:~d' -l:n'l;il t~;e ·;;o·,.'Ol' ~;;·,,.:,·,li:Cie:r• ;'JLJ.te c;_,:rr~::r:.t in(i
C2ttss d..~J)l"QJ~J.t!lJ. tt:lJ"(' s~o l~~t~l]_.- (.:.n:·:~!t;l'0~:. I1l:tc )0\-:Cr a.fj_.~-l~ __ fit:.~.r~ 
+-'l'~i·"lr' -:-) ·" ·;···.·"· ~"'o,··'-y>ol '''" ,T,,...,.;lc" 'tE· ·r'"' ·(: ,,,.-" .. e··~ -~"o~·' v .-I_- .i. ... ::_: ' $ - l. • ·'- -~ ~.A v .... l t,.: - _,_ .,, •.__.; Q .I--\...< '-·. -- "" - t ""'. -· ,) ...... :.: Ll ·-· ..,1... .... 

n:i_rlli~1l1l1; ,_~·,.or:(;r) <i.~~k_.Jlif' iel" ~~1 .. .~. t c c :)_~:· ~cer1 t. 

"'". 1 1 • t . ·< -, "l-' · ,., lU8 "'•''"''t-, ..-:.;...:::.: .::...=-_._:: .. ~ .. ::.J:L~--·;.__ __ ;.;_v_,_';:. 

r:x th "-: 1)0 eq,,- ·;,~···el~r ~!._,--,,-.+·jn·7 ;.o,-,.:-,.; ·.~-r.·,;cto--·11'"' ')1'' ,_,,,,~ J/t!. .~o-,•or •. ..l.. Vl . ., ,. '""".J.._-'-l .. _..,_. U_ .. .~tl-~v~ .. -~:: . ._. .. J..L.J.....__._._... l c. l.._~ L.. ..... ~J ........ \.:~r. 

tan, set t:J.e: ~c;: .. ";:,~ C·~~~l'{_-;_'i"l(;).". S\)i td·1 to Ft:I.Il -~~:o~vr.;cr. l)r~cs~-5irl·-:~: 
tl-•e >e'r wi 1 l ,-.-.·ol·r ·)ooo vol+·." tc +-~~: n·1·.·te.o-~" t'·e ,-,,..,~,~,--- .,;:;-._ ....... ·' . .. t) • .L <;.J. ~-:' .>. t) ~ "' .... ' J '-' ·-.L \.-· ~...-- ........ -I. .J.. ...,J.. :~· ._, ·~ t.:J ..... '-'-~--

;Jlifier tube. ?r•c;:;s cL.e ~':e;;: a.n( P ca.'5 ju~;t t:'lo ~)0\,c::.' .:J.m)li
f' i e r t"L.tn-1.n::, P • )~. 111.;~:_.:; :1 -i: .:-r Cor~ t :t-· o 1 ~ 1 :·~; ;; , .• ltl t e~!n ~ t -l~.11 j_rJ~;, ·:,.~_;_ ·r • 
11l.TI\T!~:~·:.:-r c_·:..?-:..CII\):d Contr")ol ' 1 }_-~i, ...... ·..t.-:. ~r>::,~_;C~C"":~~-c~~~J C:J11trol d"Td, 
~il1C~ -..:111terllld COU})li~1.~, ::i~'.:~l1 • C. '_.:·~~:T.~!~·- .. ~i Cor1t~("lOl :i:;~·; .fOl": 0~_-·;til~lUt:J. 
~c1 jtl s t l.:.:er1 t . ~l'l;_e t:or~--c I") c.J.:· -~--~ 1 I·:~: i c 1, :J l ~;:.-t (J e:,1;: }_' :e orl t /i!G t c 1~ _::> •.• ~ ~ 

;}~<-~:~1 =~; Cr:.~·L~ Slc10tll(~ lJ.Ot c;:~Ct_:::,C~ t~··:c ~L·•c6. li.Tl~_) Ol") l?~j J:ilJ..ll·i-
3.t1_"-.;cr-e .s. If i -c cl. o e s e .:1:e: D c c: l 7 Z;· r.1i 1.1 i .. ~n!.~~H3 :c· c<~~ I' e c:.1....1 c (; ... J.~'-· r:i1 ~ 
C·',)l;":·: r. :r.:~ i 3· con I~ 110 l I;:,:· ·t 1J_j."} t :L J tl·le r.l' 0 ~ <~ ~:· ;~) l c. t e c tt :c~ erl t is j_r1-

C.ic~te6 .• jL~J.o v~Jlt .. ~lc;r; c~)r:·l~_Jen:3~-t.ti~J:rl sv~i.;ccl-~ea, ... ~.c. VC;1>r-:..:~.~r:. 
c ···:>~-~T) .~.;2J ~:~, ort l~:~(:. rt-:Cf T. -~1 :.- ~ I~_-o.-~1 0.R i~~·~:,:·T i sl~1 ll)~l(~ r1ov; 

b:;; s~:,t ~'30 t :1.::'0 ·~eyir::,~~ t;h(. t:c, .. lJSl':'l:~ttcr c.!~;es not c.J.u.~.e t~lC 
filcJ.l?JCrlt volt -- .. \.;, J. ~.2 J.l".tl~.:LC. tc(. ~o·:::· tt~s I; C~ ·v\·)[.:J\J ... -FJI .... }.,;·~·· .. l\111 

'\rOL j.\3 ~!l~ t e r, tv £~ ll1. c t L1. ,.:., t f; l~}(.: :cc tlJ_ ~1.1---l .:;_ :- ··~1· o:.;-~ i ~(!-:.~ t e l~r 0 • 2 "' o l t .• 
Ir1 ~-l t)l' ~11, :... t l:, .. ~ s 1:~ G or1 I' otlll c. ·c11, .. 1. t Q c c1 r:'"?. cit ~ . .Lr:t c e o.r G.·.-:: .. ··) l' o:-~ J_ .... 
}Jat.f:l:r 1 rL~_cl~o~CJ.r s IS tl"lc cor~l~Ect cot··~"[.)£ti:5'"·:tt5 .. ::-11 fc>rl tllB f'tlll 
loJ.cJ o·~)er~tior:. I'l~1~·.J is irl ~: .. c~:~.:i.t~.:.c..Jl1 to t11e ,:~ :rnJ.cJ~of~~r~dd.s 

of fixed c~~acity th .. t is contin~o~Gly connsc~ed ~n the 
c :;_r· crci t. 
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6-S. '.'.-ter~ all J.djust1::.cnt3 arc ccnsH~ered satisf""ctory thoy r:1.a:' 
be recorclcC. for futu::."e l'ei'crcnco. It i.s desir.J.ble, d.lso~ 
th.J.t- th.e o'0erator note ,:..11 n:eter readin.:::3 o.r1c other obscr
vat:i ')rS V''J.:, ···[' -~p';T J_"• ( ~n ... .,,'<ettiD'' t1-J_(; equi-··r'''l't • ~ .l. .J.. .,,1..,.. ... L. .:t.j ' ..t..- •• LJ.- ...._ y._ .l.,_:~"J ... _..J L ... V""" .. 

c-10 'Gr-.'(' -L--'1;--o·:n? 0f' t'·'· oqq'; · '"'''rlf': -'nt'·" :• 1/·•~- 0.,.. :~;'.!1. v··ovL -"···tr-n•·-,_-, V 1 J_ ~..-.... 1....- • .!..l..J.- :,J -... ~- Ll\...J \.,.;, t • ..-• ...1- L:..t: ~ _..__ _. ·'""" .L J.. :...) .. ~\..0.. V ._...,~. ~--l.~·-'"'-

"·re -_-,-·,ocer'ul"·' -= s c;:o:-.1.--, •"S <"'or _, .. ,,n·!-.--. .-,_ -1t1-i---, -" 1/2 ,-._._-,"c' -•n-'--.c.:r,r~· t; .L..... i ~ .... l -' u.. '-' ...L .... ...... .......... .. • G ........ - . L ............ - -- _:• ,..&... ... LJ v ;.;).. v' ·A v '--' vi.. -l L v .i ... - .... cl 

e:cce·)t t:L,~.t the volt :t;_;e; c1..1rrent fee( switch, -~~;-:t':-:N::~,_ J-i'L2::J 
Control :1H··, is set .tn t':lt:: CTI:L\1~~·-:T or ./1 ~)os.~.tior-o ... 

C-·-'"T ' no nClt oce·"~:t,~· t1~c; ">0\i-rp ·-Tl'.,}i''-:.:.r ·:·lc·t'e Cl.;·cre··---'-
~.l.~:.. .. , .. ·.~-:..-;--~· .. ", .. ..:_"··~· .. ¥ • ;.-. ~.~ .. v 1 '1'7~J. V'1~~-~ ·~~----.~~~.>~~~,.~ ~-~:: - :.,-~~· .... :·--c.·r~.i. "'··--.1-4-U 
""t c.. \ c:cl ~:e .. :re'-'- ter "t:.Hlrl -~ , ..; "''-' 11 .L cJ. .... -"--1 v .~ ·---·~ l~"~- ~- c ct L· ,_, ~' '-' 

the reG lino on the meter. 

r:·~rl1~E~1I'~E::J : .. ·l."l'~ FR.:~ c·~:7' ·1.,I-t:1.?·~JI. r_c;rErt '.e·~_[?~: c~~·Y-5~3230 

~rcJ~~j~~~7 ~6iu"~me1t !:__ ... _.-..:.::..:~~;_· .. :__: __ ,/., .... :. :~!.l-->;)·~-~- . 

G-11. 3et t~_:e Io:B,.-I~.:fl. I~1 .. -i.·:-317!:;~--~:-{ ~r·=~;liCI-: e;n tl1c. ~~(l~C~i'TF,J_~-~--~-~--~ ]J[)JULAI'O~ 

'lmTT to tll·.:; 1.2'. pos:Lt:Lon •. .:..et tl:..e -.:l(;'J'c'j::_R COt-7'rHJL Sv\::_tch to 
the ~ ').f:7 ;)o:;ntion. .L·hc. 11L ... ster- o;"c::.ll<:.:.tor r'J.n::e switch, ;:_ •. :;. 
::.xcr:= con t:c"ol '1 ,

11 , ·the mc..s tc:r· .::;s c :ill.). tor t-..,ninz, r~. c. 11 -~;~; I:: G 
cc~n"Grol ii}~·; tl1C ;p01.".Cr .:;..n:.);l:L.CJ.c}."l'C.:.n=~e sv;itch, DQ'.":=:P. .. l.::::-, 

~~-~-.·~~~ Co:r1tl)Ol 0 (~fi r:·la:r t 1 B sc.t to :cl.-~0 (,esi:ce(1. f'l,6qUt;llC~,T b~i 

reference ~o the c~libration churt. Set t~e ~ntenna cou)
lin.:;, .~J.::T. CCT~'LI:L·.·G Control .,~-,.r, to the r:L:.nirnum Ol' zero 
position. ' .. :ith :::1E:: po·.-;er SlF:;·1;1 in o.:>cr.J.tion, clo2in_·: the 
.\ • c • ~- CJ ~· ·=.:~1 s v,:i t c 1~: o:-1 tJ~1 e I~_;,~_c·_~,J.~ :~;: J~ ~·-· ~ L 1\:·.~ :·- ~;~s I j~·, ,:~ 11 ov. i1~3 
30 seconGo for ~ildmtnt ~Jrs-u~ 1 closin~ the D.C. ~0~ 
sv~·itc11, 2411(~ ·)l"~:JSi.r1.: tl·:t(;· t1-: ... n: tter :.-;cy· \.111 J._::=;-~)lJf ·)o-v.·or 
to the tr1 dl1f.::r:1i t t6r'. \r.~J_ tll tllC:: ?<.J~."- .ii. (~()J:·-~··.L'i\ s7:::.t cl·:. ir-1 t;L~c 

nnq-.t-l·'o-" ·······-.rov-·i·.·· ··L·--c,-,,. ::-,·;·v·---. ~rn]i·-~ w-111 ,..,e _,.,pl-1•.·'1 t·-.--. .''IV~.,..; .. ._ Li ,:.. . .1., 0. .. ' . ..(-~-.td.'-..-.. · t:: .J..I:..; ._...._. V '-' ~ ~ U V'J __ _:..__ t..J ._....:_..; ..:~rc.;U, V 

t>e nla.te circuit of t?;.E l:!.:<Stcr oscill.J.tov an(: ~~;:ttG,:C'ti:<C~(i.:.d:;c: 
G..t19li:Cic1..,. 11llt:. ~~)O"i/el~ ~:ln:·):i._(i~r .. ~;r~i.~.l curtrer:t ll'l6Jcc1·,, ?.""·:..~ 
.Jll.II.> CT.; , :;t~oulr:: ~-!1r~~.ic.-.;~.t~·(; ~:~ )l1 0);::i1T1::1.tel:y: J:1~~- !"tJ.illi~l-il~)E~r·E.:s. 
Set t ~::.e ~~ C ~---f~-: C ~ -~ G I. s \Vi t el-i .::;.n t l1s ·~·{.;~..:C r~CI ~?I ~--~:~·r l,_:~~ ··I.~._·~C e;~·c 

r~•.;•m ·co ,_:-_,"·' 1/<t '"l0V"'Y' '-·o '1+-lO~"· "1'0"'' •--'-'r.'· +- e;'1 <o·er· ··J'.-, ,-.o •• ._1 .... -.L...L. u ... J\_,. .... l."' . ....,~ ;_-' •-· t..' ~ ..... __ ..._~ u.o ....... ..., · ....... v.:~l .... ;..'::- ... .L .•. ~·t./ 

:J.n{: x·e s 0!:.J. t t; tl"l e po"'~·; cr .; ll~C j" ~=- r c i r~ ct:. i "t b :T E}U a118 of ·r; • _.:,.. 

·r-c::-~ 1:: :-; Con t~2 o l .r ~~-, ~~ r· o r1 :11.in irnuL.~. O'..'. c r• .J .. nt~J ]_ :l. i' i e r~ ~:Yl ~,. t e c 1.11., r} f: rl t 
j__,~ J_cJtec1 on tJ:1c '? ._ .... ?T.: ..... I~~:-~ , i~ nictc.2 il'l tl~c l::~.~c;!J.1 I-

:~~'I l. ·~~~ r·1:. 1

---,.~tlt~Ier-: tl-:j_::J cot:C:~~.tionJ ~Jr·e-~:s~;.--1:3 t~:~c 

~ey a~~lies ary~rox1ma~cl; 12~0 volts ~o the ~lci~e of the 
p O'Re r :·.'.tri !_~~'-l ~L~r i e r t u.be • I.n t~l:::: r· e :::._; o~·1 ct.::lc e J..J o s J_ t i o~; tl~~ e -.J 8V·, EJ."(' 

G.rr~:li{it)r· IJl~:tte c1.l'Tr0:-1t r~etc~r s~~Ot{l(~ t~e ~:..rl(:.c~·:.:irJ~.); .:::t::Y~Jl'C)J{:L-
rtlatel:T .:~:b n1t~lli.;.-.i-:!.pel-:~:s. ·l'~' ~---{~:,jt1~st tllG u.J.:tE:nr_ . ...__. c:i.l7 Ct~.it, £1 ir·:.::t 
set the ,.:..ntt.r~nJ. ccrr.plj_;:L·:, ._,i_', c: LI:·,:} Control ' 1 G<~, to ::Lp-
:Jl~oxil~-1dte1:l 10 C:ivisiorl~3. 001: c ~~ ... :·r~~·~:;:··_.:_.~, ~rt;-J}II'J~) ._/l1 T~-p c;rJlJ.-

tr,ol il'·;_:·_:li' or1 tar: .-'1 :)__rt{~ J:•ot.=ttc ···f •. -lT;l~=~·l .. ;:} ColJtrol ;,-~_.,"' 11 

tl;.,rot.~:~·l"'.LO:J.t t2.18 r~lr.~.;_:,e oi~ tl-1e (:_i,·il :L:r·on1 0 to lCO c~ivisic..Jr".ts. 
If DO ::..r;.(~LC..ltlOD oJ:' a C1)_J:-·:i.""\Cr1t :CJSC =~~~ l10t,ed OYl tl18 '?. :t. ?I.--:..~~,IS 
cu::: .. n __ }' :t::etc::.c, set the ___ .6 . .} :J~i':~P Control n~~i' on 
tc.~) .. /2 l~e~~~.ea.t tl".tc... rot .. -ttiotl :)fl t:l"lc l-~ . .--r. ~r-~:::·~\r~~l~·c- Control 
Jj·~:,-;~i. ~~·=te=)sa .. t ti1c :;rocess 011 c._.i.Cll sts·) oJ'*: Control t~E; 1 

t~ntil o. rL::e in the pov.c.:r ... ,m ;l:i .. ricr' -.::lo_t,:. e:--.:_:,":r·er!t :Ls noted 
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G -11 . ( Con t 1 c1. ) 

V,1J.en the r0sonance lJOj_nt :lc.2 bee11 faun(, '-"-(jus-c the .;.nt:::m11a 
cou::;ling, "'-E'E. CC:L-)LIJTG Control •<.;.", until tlle; ~;ower un;lli
fier olate current lS 9G milliJm~eres. 

I 

F i..!l!l_ .::~-c~u-u ~-t £'l~.I::..~. 

G-12. ',' .. ith the equiJment o·:;erdtl.rl;:- sa.tisf..::..ctoril'~ on t:he 1/,: •:ow-- - .._... .... -
er tap, set the ~C\LR C _ .i.'HCI switch to the ::<'ULI l;>ov;er po-
sition ,u1C1 prcs3 the lr.ey. '.ih:Ls will <-t-pply 2Cv0 volts to 
tr~e 11la tE:: of the pov:sr a:npl L:':' ie1' tube. just the .::m t en:1a 
COU'-:Jlin:<I -~ILL'. CC'C Control 11 ~}·' 1 untll tllc' ~)01i.er a::~:lli
fiGr Dlc:.te cm:·rent is 175 milli;_;_u 'eres as Jn(ic;.;.ceC on '~ ._ ... 
''r .. ··-i'~"·crr--:-.,.:7::-1··, r·-,r:•ter (·ool·:·•t"'·.~., "t +-'1·1e· 1"""( 1-,,~1"'J\ G1--l""c':· +-'ne ·· · --'l..- ._.. ---' ·- \.,:.......J .. • ""'-' l: -.1. V ~ lJ ..,· _. -~. ...... .... V • L V ".... V.I.. 

C:t('justEent of thG ::;ov.or J.illp::..ifier tuninz fox· best overall 
c ond J. tion. 

G-13. \';lien these ;.,;.dJustmel1tE! ,:..:t•e cocs:;c:ere!:t sa.t~sf.,_ctory, t:.~.E:Y 
r;·:ay be recorded :Cor f::.t1:re reference. It :,.s { esir::J::le 
ulso that the opcr~tor note all meter re~~1n3s ~nc other 
o1Jser,lJ~ti:Jl1f3 v;l1~1.c11 n1a::- , .. ~~Lc: ::..n t::lc: 1"'esettir12 cr tl;.t.~; eqt1J_·)
ment. 

~?i{L ·L~- CY ... J)J'C:-.-~ 11 ~~?-·:.CII.=C'l'I-~ ..... 5 

6-J.·J:. Bir~c~ir-1:= :,Jo:~:ts rll.:J..r~ 1 .:~r:c1 C.t-1 1~ ~..1~ce. pl"to·vj_C~ec1 011 t11e I.?. ar1c:. 
II.:Lt'. trc-.nsl:l:tto"s for con~1ect:l.on to a c;:;Tst:.:Ll freqc.~_enc=T 
~~-n{.icJ.tol'"'. ~l'llc3e 1;J_rl(~r1L·: ~Jo.st.~~ c~:r·e cor:l~lectec~ tCJ t:.-lc :;lL13 .... 
ter o;~cilL;.t.oy•:s throu:~h Li. ::;:r.•:Jun< circuit J.n such a m.armcr 
thJt sufficient ener.7v ~ill be orovided to ~he crvstal 
freaucnc·J,, i:lc':'i.c,,~tor to .:.cllov; ea.cv ..:1c~ ·Jusnnent of thr.:.' m~.1st-sr .. (.. '• 

osc:i.ll.;;J.tors to the cle~L~ed frequency. Tl."te o;:cllL.tor of 
tl1e :c:·;·;_·_~--~·tr,·~~~})I .. ~T2 :c~-t ~L':t~ . .l-~~-.;:~)j~:.-:c·i, . .. _;:-\ is a.l\~.:l:.rs 1JSc:(:~ Ztt 
the:. SC1T~E; freque:..1.c~r a.s the ~)U.t)ut of tllc equ::. ;l:lent cllllS r.my 
be sot with the cryst~l frequency lnCicator to the output 
fr e q u c r1 c ~~ c1.G s i1~ e c1 • fioY. c v c :c-; , t ~1e 1r.: -'>I:: J? <-~~~~ :·~: ::1·~· c~~~ 'i'iL.~ .. ~-~ 31' :~~11 -
'Fl::H :~ ;,.,)'}'-:-:-~-~ o;:::c:Lll.:.i.tor never o·::.::rc::.t .3 dt tho o:Jt,?ut .fre
quency. Ii'or ,J.rl~' out]ut fro::1uenc:: r,~lL:;c, t:.~e: oscilL::.tor 
fr e q 1..1. c :1 c :7· I\.J.r1;.r c is s~~-::. ovirl 011 t lJ.c rlELL~.c f) l<.J. t e ir1 t l1. e ~~~re e 11 

f:!.lled tlock.s. I'he u · :rox:::.L-:.-lte o,sc:i.lL~tor f:>.'equency may 
be obt,:i. nee: i'ror.: tLe c,J.llt:;_~_,tiot~ cu:t've, '.<':•::> 22 Curve 
~26~479. ~ur1n~ checkl~S o~ call1r~tion of fro~ue~cy, 
the :::: C: .• :. ~\c;: .. switch on the _,c_:.:CIT?:;-~::l ;,·:_;:;:-_',·r..,-1' I'J: 
slloul'.1 be in the l'TJ>::=: IJOSitior:.. If C:.Esirc;z':, tl~c r eceivcr 
cdn also :a used to moni~or the trciD2~itter to the sa~e 
freq~ency ~s s~me rece~ved s~~nal. Thls is ~ccom)lidhod 
by first tunuJ.:::; :hE; rec.:::~Lvo~o on C.'.·.:., to ZC:i'O Le-:;.t -v:ith tJ:1c 
incomJ.n:"; E3lJ.rul. e,n, the trc:c::lSLc~_tte:c m..:cstcr oscillator 
frequency is v~ried until it is set to zero be~t vith the 
receiver, ~nC its freqLc~cy ~hen equals th~t of the ore
viously received si:n~l. :n order to ~void f~lse settinJs 
due to beC:tt notes from J:L..:cr:,lGJ.iics, it is necessary that the 
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6-14. (cont 'd) 

opeyato~ nssu~e iinself, by the app~oxinate calibration 
of the t~ansmittey, that he is near the desired fre
q,_wncy befor-e obtaining t:;lJ.e exact setti~1z 'Vi t~1 t.~1e aid 
of t:v;; -:;,.;:rstal ""'~::;q_uency In:1icator or t:1e -receiver-. 
Afte,.... tunin,y t'1e ::1aste~ oscillator to t!-le co"'r-·ect f'"""e-
a '.l"'""'c~- +-'""'e P,......,T"":',.., ~"'O'•Tr'""''"'·L r•vr, -'· c'-L "''.10'11·"'~ 1'~"> +-.J..,....ne-'1 :.!. • 1.J .L..i. j , U,1.,J. .[ \} ; ·-·• ~- _; :_·; \....._1 ~ "1'1 ..L. \..J • f.. >J ".. -• t "-·L ~-~· ·J V ~ •. ~ ·-" 

1/4 Y'O-'J'-"1:' l'0"'4't~ on a·,-,-'1 t-'1"" l',-,·)-ay.•~le·'1 l.' '"'l~e c-~onl~fl" .<>y. .c . v :c· '-o.l.L. - .... ..~ .l.l-' '..J'" v : .. J..J.._ __ .... _..__a._, C\.·'-l:' ..t.. ..._, 

po·;:er a·:""l.plifier tuninc cont~ol s:;.o"lJ.ld be a·::15·Jste::l 
optimum opeY~at L:·n. 

to t'-le 
and 
for 

!-~.c.··r. oF~:".£: ... -rrcN 

6-15. Afte"Y' t~1e t~a:·l.sr.li ttev.s )H.J.Ve '-:;een aJ,:Ju.s ted 8.S previously 
desc~ibed fol" c.·v. ope~ati-:;n, t:·:ey T1a~T be o_rerateJ on 
r.c··r. b:r S8ttinc:, t 11e El'ISSIOl::T c·ritc~1 to !.~c·~,r. :·To ot:1er 
chan:-:e in adj 1J.Stl"lent is rec:"\..1ired. 

6-16. Ped·1cecl power o:pera'cion ::11.a:r 'De obtained by setting PO.'VE:;' 
CO::·TJ:'~OL switch to 1/4 or 1/2 ;:'o',ver 'i!~1i.chever is :Jesired; 
no othe-r c:1an """es are necesss.ry. 

VOICE OPI:'='AriCN 

6-17. Tune the t"Y'ansmitters as previously descTibed for C. 1:~r. 
·rhen sst the 3~'ISSIOE sv.ritc:.J. to the VOICE position. Flue: 
in the 'nic r'op:1one plus:; in the :·HC. jack on the '<EC riFI"S~ 
JF017JLAro.,.., TJ~nr. Pressinc: the b:.:ttton on the microp:1one 
wiD. ope,...~:>te the keying ,.,elay an·J enersize t:.1e l""l.icrophone. 
l'he :rtlcrop:1one should be held close to the mouth anJ_ the 
Oi.Je~t-;to: s;:10uLl speak in a normal manner. The aucHo volu::ne 
cont,.,ol P-211, located on the top floor of the n~cri?IE~ 
:r··ouULAI'O" UNrr has been set to ':·:tve the proper pc~centaze 
of :-tlOd'.llat:J.on un-Jer t::1is condition. If it ::Le desire.'l. to 
increase or decr8BS6 the ~:rcenta~e of MOdulation, the 
contl"ol ::1av :Je adiusts::l. ··-ru-r..::1in· ·t:1e cont::ol counter-
clock,~l·~o ~nc-r.R~Q~~ t}1e ~~~0~•1~~~o of ~n~'ul~~vJ."on . ... ,'/ io-' '-.J _, , ._,. ....... '-' .,.;/)..) '- j_ .... '. - <.~·- \.; ~ '-J \. :0A4. .J ._.t.. '-'' • 

SI~"' 7'0JT~ HOLU''~ 1""('7Ti'"'10L ; • ......;.! ....... '1.,4 v -../ \.)_.·,,_ 

3-18. '7ith the t-r~m.smitter in operc:.tio:-1, the &mount of' side 
tone d2livareJ to the receive-r can be vnr-ied by the SI~E 
TO~~rs volume cc11trol on t:1e "":'~c:ri-r,-T?7' T~o~nL"'-.l'C"\ mnr.
Turning the control c lockw1se increases the output o:f the 
side tone. 
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r.:curnrs oP:s,..,Arrmr 

6-19. ~~1en t:1e II,~:r:z'r~!r-:Dir~-r:z ::n-)~~-;·~~~-;:s~·"'CY I1 ~il~~ST·~rr·I'=-, an,j_ -~·liC·H 

6-20. 

?":S ~::TCFCY r'J ft.l1S~ 1I I'J:~D l1. ave bs en t ',lned to t:1e fl'eqclenc i e s 
decdreJ, the no"'rnal yout].ne o~erat:lon of t~1is squip::-:1ent 
is as fol1o·v.s: 

1. Sta-r::t the r:::r:;:rs .~:JYB~ .. -.l:Cr: SEr, :Lollowin.3 
·OpeY'atinz inst-uctions :iven in Section XIV. 

2. 1"ove the I.F.-~I.F. rrzA?TSF"':'7 SWI'CC'1 on r::=-.cri
:?IE"" ~JODTJLA:rO'l:( '.mrr to the trans:-:1itter de
sir'ed. 

3. Place t~e A.c. pryv~rz switc~ in t~e ON position 
s.n:l check t:1.e fi la::1.ent voltmete:J:" to sea that 
it is indicatinr no!'mal volta~e. After 30 
S ·"'CO'...,d"' 11·::.T''"' P.la· .,.,sed clooo t 1·1.e D ('I P0.1TP"? ·~.J J. ..i. I_. u : . ... """' \ ....... ;,...; lJ ~.. , J ._; v ·'- . • v • '-·,; ..!..:.J 

switch. 

4. no other a::..lju;:·t:""ents a~e no-r·rnally reC(J.i,..ed, 
but it is desirable that the antenna current 

and ?late current ~ete~E be occasionally 
observed to see that their indications are 
nor·:,cal. 

')urin:::; ::1or":1al op::r;e,tion, e.n.:J. fo"' .s~'lo-rt sta:1.d-by periods 
t 11. e A~ C. an::.~ ":!.C. PC''J,::7?_ swi t c ':1e s ~·:"!.a y ",Je left in the O:iT 
]]Osition. ~Iowever, at t~1e COr:lJ.'letion of a ccmr::m:1ica.tion, 
or if t~ere is to be a lonz ~eriod of inactivity of the 
eq,1ipn~.ent, tl1e J.~.c. ari:J. "SJ.c. P0~7:~ svvitches s;_loul:l. t;e 
moved to t~1e OFF r··os i tion. 

(;J-IAl,T C·Il'J C· P1'-J'!3 :zLJ~lJC I"ZS 

6-21. Tho follow:tnc is the rrocedu.,..e .,..e(:!J.ir"e.i for shifting 
from one f'r-eq'Jenczr to ~mot~le-r: 

1. ~IIG::i 7'E~iTSFCY r'<A:TS?!"I I.'T-:-.T\ TYPE CAY-52239 

(a) Unlock all tunin2:3 J.ia ls 

(b) Set r."'.0. T?f":~'G3 Control 11 Au 

(c) Set H.C. TT.Ji'TII'TG control 11 B11 

(d' <:!.et "('TTBL'!;'T'? ""'A~'!n"P ('!on+-r0l ftr<tt ~--.1 _) . • .) . -J . ' ""'. _ .... ..J \....I .J. 1...1 • ,_) \_; 

(e) ~e+: T"QrTPL'7:...., T'TTNI"'-T~- r:c)nt v.ol liD. t1 u 'V : • .J .· ....... ·--- ..... '-" v ;.., -·· .J ..I. .L + 

(f) 

(c) 

set Il~-r. 

s,st INr. 

A,'P. 

t\""·"1'1) 
h.. .L • 
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6-21 (cont td) 

( 11.) cet P A . .,.,~ ... nrlTr"' Co+- ol "~"" 11 
• : . ..) •• .1.U1., .· •. ,- _1 n . .,r .x' 

(1) '"'At ''':7i1Pl.~"-TA T;''r"t7'1""\ •"'Ont1"'0l ih.Til ~ V .t'l. .. ·~ ..!.. -J.I. • .1. • - .• ...J--.1 J ·~I .... '-1 -~ .J.l 

( J
.) ~pt- AY11 ·rrJtJTM:' f1 '·~.F tJ'~I- rO'? ('I"''"'C ,...,-.,1 "rn v-.Jv ~...... -~.. ....... ;.. ........ J .. ..... v~--· . vV...LJ. · ....._ 

( l.r) set A~;:i1 Il\T'""""J 0Tr,~·J(':T.;" r'O'>tYv"'1 11 J" .__ .~-. l~.J ... V J:'"l._.,, ._1.~,..,1 '.,/ .1.~ .L 

( 1) <:< e t' A"J .,_~.· C c~-u PLT;r r;. ,.. on-1- ,...o 1 arrn 0 ..,J • .J - ..J,... 1 ... v .L l; •'• i.\.. 

(m) Lac~ tuning dials 

2. Il1··~s~T-,:E"JI .. -~-r~ ~·-.;~~ ··:·:rlTC~C :-~~A~·"i.:~t~I r ~r·.~~~ rYPE CA~~ -52238 

(a) Unlock all tunin::; 1ials 

(b) 0 ""t l.- 0 T? t.i-:r,.·::+.-::' ,., ont Y.Ol 11 A 11 
L.)V - e ,. ••-~·• .......... \-! "-'- ".J 

(c) Clot -r,· "" 1'1THJ.,.H(:'_ r"on't·rol nnil ,_;\..I ~ .\.._. I,.•J .•• .-L-4·-·! ·J .) !.' 

( J) ~Set PO~~r~-r: p;; .. ~~ ? • ,_, A~.1 ·_··r~.:: C~ 011 t -r o 1 II ("Iii ._, 

( e ) Set P.A. TD~IHG Co~trol :I'") !I 

(f) cot- J:,,.,-'11:-?l·HTII 'i'fT'\;Ti-T·-•. G-;,....,p f1QI1.~1"'0l fl·:""ll 
uvv ~ ... ·-·-t--.l•r:& ..... v~, .. ,--•-· ,...J . .._.·--4 v -J .. "' .-< 

set "-~T n 
.h . L • :::'7T::n:' ": c ·:):::1 :~ rol H 1J1 il 

(.::') 

(h) Set hiTr. COUPLIV~ ~ontrol If,-, II 
'X 

(~) Lock tunin: ~ials 

P:S '1POT:?J'" ANCE 

6--22. ·rhe power O')_tput ratinc of the -~o.vy T·.rodel I'B'V-4 Portable 
r:>adio }'ransmi tt in:::; -squil-\."1en t i.3 as follo·:, s: 

17atts ;vat t s 
c.w. or voice 

r-req:lency ;~r. C. ·.7. ·-· (:)n!nC?_;~ul a. ted c~ Yt' i er ) 

INr::8V":')IAI':S pr:>-:: rJBT·TCY 350 to 
25 T"'7 A~~s::·'I':T:Z'< 1000 I\cs. 100 
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6-22. (Contt._]) 

T.""'eq_uency 

watts 
c.~. or 
hl.c.~. 

''Jatts 
vo:tce 

(Un:~lOdulated Carrier ) 

q-1. QU 4D~ 'ITTc·"T "\.r 
.... .), ; ... ..!.. -'- ·.J...J'C(,U •..J.o.~ \..;-'- 3000 to 

18100 Kcs. r'~A}T~f.I PrE~ 100 25 

6-23. 

,.. 

The actual po·.'Te~ output of the equip:-'18!lt ~:;rill c;eneroally 
be much gr:eatet' than the rated pmver out1)ut. For actual 
data re :::~ar-:Un.?; t:1e pow·e..,.., output pe-rformance, t::1e reader 
is referred to the typical test ~ota (Fiz.54) in the 
back of this book. The power ta:{en from the power -source 
is also shown in this data. 

'l:SSETABILITY 

6-24. 

G-25. 

The reset acc'.l'~"2·::y of the equipment is such that after 
adjustin~ the transmitter for operation at any frequency 
within its ranre, noting settinss, anJ. then completely 
detuninp, it is pOSSible to r.~~set t;~l8 trru:1s:-:1itteT with 
an accuracy of .o2~:S 'N~J.en approaching the s ettinc in 
e 1 the r :ii recti on • :::'o-r best a c c ux a c y, howe v e r , it is 
fOOd policy to '"lake ft. nal aJ.ju::, tments in the direction 
in 'V':1icl1 ~he ·::lial r:ea-:1:ln<? inc1'eases. 

T:1.e accuracy of the typico.l cali~ratio~1. curves in this 
'hoo1r l··s ,.,~,T·,ro"l'm ···t"'l~r nlu ..... 0'" ""''n'US 0 ·"'1 

!.....- ..._~ . o.. -~ ·;..- .<\.. -.~.l. ;_:,, v J x:~ .~o.J !_.J.. ,.lo,..... c.; .. ~. • 
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VII. MAINTENANCE 

ROUTINE INSPECTION 

7-1. In the interest of avoiding trouble~ the radio installation 
should be thoroughly inspected at least every 30 hours o~ 
operation. Check particularly the ~allowing points: 

Check for Looseness and Wear ...... 

7-2. 1. Loosening of the mountings of the units and the 
screws and nuts in general. 

2. Mechanical and electrical condition of all cables 
and plugs. 

Cleaning and Adjustins 

7-3. 1. Check the condition of all fuses to see that their 
ferrules have not become corroded and clean them 
with fine crocus cloth~ if' necessary. 

2. Check all vacuum tube contacts to see that they 
have not become loose or corroded, and clean them 
with fine crocus cloth, if necessary. 

3. Examine the keying relay contacts for excessive 
wear. Do not adjust the relay unless absolutely 
necessary. Refer to Fig. 25 for necessary adjust
ment. 

4. Wipe all ceramic insuls.tors 1 switches, etc. free f'rom 
dirt or dust. 

5. Keep rotating coils clean and free from dust. The 
silver coil wire and silver coated roller should 
require no attention. The brass rod on which the 
roller travels should, under normal conditions, 
require no attention. Should the. rod become 
corroded, it should be polished· bright and' clean 
with a very fine grade of crocus cloth. Make 
certain that no abrasive remains on the rod. Do 
E.2! apJ21Y an.z lubricant !.£ ~· 

6. Special attention should be given to the master 
oscillator range switches in both transmitters. 
The contact surface should be kept clean and free 
from all lubricant. Do not clean with an abrasive. 
Use only a soft cloth an~ carbon tetrachloride. 
Avoid bending the thin switch blades during handling. 

CF-377 
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7. Should the equipment be exposed to the effects of 
ss.lt water spray, it should be wiped clean and dry, 
l:'emoving all traces of moisture. A very small amount 
of light oil on a soft cloth wipGd over the etched 
nameplates will preserve tho finish and prevent the 
corrosive action of salt water spray. 

Engine Generator Unit 

7-4. See Section XII for maintenance. 

7~5. All of the aluminum used in the equipment has been treated 
to resist the effects of salt water spray. Should this 
surface treatment be scratched or broken, seal the exposed 
surface with clear lacquer. Care should be given to see 
that after any screws or nuts have been removed, the 
surfaces under the lockwashers are, properly treated with 
clear lacquer. Electrical contact must b0 maintained, how
ever, in the case of grounding screws. 

REPLACEMENTS 

7-6. Tho only components which may normally be expected to 
require occasional replacement are tho vacuum tubes. In 
general, howovor, whenever· tho performance of the equipment 
is below its previous standard, the tubes should be 
chocked by comparison with fresh ·tubes. For replacement 
parts on ENGINE GENERATOR U~ITT see Section XII. 

7-7. If, due to abnor~al conditions, other components such as 
transformers, reactors, resistors, otc.# fail, they 
should be replaced by similar units as listedundor tho 
hoading of uP ARTS J..~IST - PART IX. 17 

LUBRICATION 

7-8. Tho tuning dial-boarings 1 the rotating coil bearings, 
var:table capacitor bearings 1 and tho switch bearings 
should be lubricated once every six months with a few 
drops of light penetrating oil, such e.s a good typewriter 
oil. 

KEYING RELAY 

7-9. Once a year or as required., the keying relay plunger should 
be removed from the relay and carefully wiped off using 
only a soft cloth and carbon tetrachloride. The plunger 
may be removed from the relay by removing the two top 
contact boards, the back stop nut and damper assembly (nut, 
screw, spring e.nd plunger). .Make certain tha. t the plunger 
is thoroughly dry befol..,e reassembling the relay. No 
lubricant should be used. Readjust relay after reassembly 
per Fig. 25. 
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VIII. LOCATION OF rrROUBLES 

WARNING! 

OPEP~TION OF THIS E(UIPMENT INVOLVES T}ill USE OF HIGH 
VOLTAGES WHICH Al~ DANGEROUS TO LIFE. OPErillTING PER-
SONNEL MUST AT ALL TIMES OBSERVE ALL SAF·ETY REGULATIONS. 
DO NOT CHANGE TUBES OR MAKE ADJUSTMENrS INSIDE EG'UIF'MENT 
WITH HIGH VOLTAGE SUPPLY ON. DO NOT DEPE:ND UPON DOOH 
SWITCHES OR IN1"'ERLOCKS FOR PEOTECTION BUT ADNAYS SHUT 
DOWN MOTOR GENERATOR OR OTHEH POWER E(UIPMENT. UNDER 
CEi?rAIN CONDITIONS 1 DANGEROUS POTENTI.I'~LS MAY EXIST IN 
CIRCUITS 'NITH POWER CONTROlS IN THE ti OFF 11 POSJfl'I ON DUE 
TO CHARGES RETAI1TED BY CAPACITORS 1 ETC. TO AVOID CASUALTIES 
ALWAYS DISCHARGE AND Gl\OUND CIRCUITS PRIOR TO TOUCHING THEM. 

GREAT CARE SHOULD BE EXERCISED VIHEN OPER..L\/riNG THE ECUIP
MENT VIITH ANY OF THE SHIELDS F?.EMOVED FOR PURPOSES OF OB-
SERVATION OR BENCH TESTING. THE Iif.tA IN po::mR SWITCH SHOUID 
BE TURNED rrOFF' 11 AND THE HIGH VOLTAGE CIRCUITS GROUNDED 
BEFOHE ANY INTERNAL PA B.T IS TOUCHED WITH THE Bl\RE HAND. 

THE ATTENTION OF ENGINE.CR_ OPFICEFS., HADIO OFFICERS AND 
OPERATING PERSONNEL IS DIRECTED TO BUREAU OF ENGINEEPJNG 
CIRCULf-\_.R LETTER NO. 5a OF 3 OCTOBER 1934, OH SUBSEQUENT 
REVLSIONS THEHEOF ON THE SUBJECT OF !! r:.ADIO--SJi.?Er:L'Y 
PRECAUTIONS TO BE OBSERVED. 11 

GENERAL 

8~1. In case the equipment appears inoperative, it is suggested 
that the following points be determined before looking for 
defective circuits: 

1. Is the power supply connected? 

2. Are both POWER switches on the RECTIFIER MODULATOR UNIT 
turned ON and are all other switches in proper positions? 

3. Are all fused circuits complete and are the fuses making 
good contact in their clips? 

4. Are all connecting plugs properly inserted and making 
good contact? 

5. Have any vacuum tubes been damaged and do all filaments 
light properly? 

6. Will the equipment operate when a different type o:f 
transmission is chosen by the EMISSION switch? 
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8-2. For checking operation of' the various circuits in attempt
ing to locate any trouble, the most necessary instrument 
is a voltmeter having a resistance of appl~ximately one 
thousand ohms per volt. An indicating circuit tester or 
"obm-meter" will also prove of value for this work. 

8-3. The ve.rious diagrams in the rear of this' bo.ok will also 
be of value. For actual tracing of circuits in trouble loca
tion, the wiring diagrams should be referred to in preference 
to the simplified schematic diagram. On Fig. 55 are listed 
typical test currents and voltages for ve.rious portions of 
the circuit and for different types of emission. While 
these values will vary somewhat in different equipments and 
under different conditions, comparison of measured voltages 
and currents with the tabulated values will often prove of 
assistance. 

INSUFFICIENT DISTJiliCE RANGE 

8-4. This may be due to the following general causes: 

1. Unsuitable frequencies. Refer to Par. 5-5. 

2. Variable propagation condition. (On high frequencies, 
considerable variation may occur from day to day). 
Refer to Par. 5-5. 

3. Improper antenna connections. Refer to Part IV 
P<::.r. 4-'7. 

FADING OR POOR SIGNAL (UALITY 

8-5. Fading is encountered at both slow and rapid rates, some
times so fast that it makes itself ~ore evident by dis
tortion of signals than by noticeable fluctuation in volume. 
Fading may often be reduced by changing to a different 
communication frequency. Vibrations may modulate the trans
mitter frequency by means of vibrating tuning capacitor 
plates, or by looso elements, especially in the master 
oscillator tubes. This m.s.y be checked by replacing the 
master oscillator tubes. 

1. An excessive "growl" or nrattlo 11 modulation in the 
transmitter output, usually accompanied by a reduction 
in tho supply voltage, may be duo to a partial broB.k
down in the generator. 

2. A vibration modulation or unsteady C .w. note ma.y bo due 
to the frequency control not being locked or the trans
mitter not free to vibrato on its rubber shock-mounts. 
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3. Radio frequency "1 il t" or poor keying on C. W. or 
M.C.W. will be caused by improper setting of the 
A.C. VOLTAGE COMPENSATION. 

SIGNALS OFF FREQUENCY 

8-6. Signals steady but off frequency may be due to an error in 
the calibration of the master oscillator or slippage of the 
master oscillator capacitor or the dial on the shaft. 

1. Calibration of the master oscillator should be checked 
&ccasionally, and if found to be more than ~2% off 
frequency as compared with curves Figs. 26 and 28 or 
prtevious claibrations, the dial readings should be 
brought back to previous calibration. This can be 
accomplished by adjusting ClOl in the INTERMEDIATE 
FREOTJENCY TRANSMITTER Q.nd C301. in the HIGH FREQ.l.JBNCY 
TRANSMITTER. Check ooints 300 Kcs. and 3000 Kcs. for 
the INTERMEDIATE FREQUENCY and HIGH FRE'?TJElV;Y T'RAN~
MITTER, respectively. 

PO\'JER SOTJ!CE TR01JBL"SS 

8-7. Power supply trouble may be responsible for the following: 

l. Keying relay refuses to O?erate: 
(a) Fuse F203 open or blown. 
(b) Interlock not closed. 

2. Keying relay chatters when key is closed. 
(a) Excessive resistance in battery line or connection 

to key. 

3. Excessive voltage ri~ple in power supply (1600 cycles 
carrier modulation). 
(a) Filter capacitor open or disconnected. 

4. Keying relay operates and filaments light, but high 
volta~e D.C. not available. 
(a) High voltage rectifier tubes short or open. 
(b) Fuse F202 open or blown. 

R. F. SIRGUIT TROUBLES 

8-8. 1. Circuit trouble in master o~cillator circuit may be 
d.ue to: 

(a) 

(b) 

( c ) 
(d) 

Poor contact in master oscillator ran~e switch 
(Control "An). ·-
Damaged ma;>ter oscillator tube. Try replacing 
'Pith s -:;are • 
O>Jen grid l.eak. 
Fu~e F201 open or blown. 
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2. Circuit trouble in intermediate amplifier and power 
amplifier circuits may be due to: 
(a) Improper tuning adjustment. 
(b) Onen grid resistor. 
(c) Poor contact in range switches or rotating coils. 
(d) Insufficient excitation from master oscillator or 

intermediate amplifier. Try replacement tubes. 

3. Trouble in antenna circuit and coupling may be due to: 
(a) Antenna current meter open. 
(b) Electrical breakdown at lead-out insulator. 
(c) Partial ground on antenna or counterpoise, such 

as tree branch, etc. 

4. nLil tingn not'::, when keying may be due to: 
(a) Improper adjustment of A.C. VOI.TAG"B: jOMPENSATION. 

5. Excessive ripple may oe the result of: 
(a) Rectifior filter capacitors open. 
(b) Faultv ran~e switch contacts. 
(c) Defective master oscillator or rectifier tube. 
(d) Shock-mountings not free (object wedged under or 

above transmitter). 

SIDE TONE TROTJBLES 

8~9. 1. If side tone absent look for: 
(a) Faulty operation of contacts 7 and 3 of keying 

.relay KlOl or K301 ~ 
(b) Resistor R203 or R204 open or shorted. 
(c) Broken phone cord or faulty plugs. 

2. If side tone is ·too weak, the trouble may be: 
(a) Imnroper impedance or defective phones. 
(b) Poor contacts in keying relay KlOl or K30l. 
(c) Defective volume control. 

3. If side tone is too strong, the trouble may be: 
(a) The adjustment of R204 is set too high. 
(b) R203 shorted. 

VOLTAGE BRSAKDO'.',N 

8-10. 1. Voltage breakdown may be caused by: 
(a) Keying relay contacts set too close. 
(b) Moi8ture in plugs or jacks. 
(c) Air capacitor plates out of alignment. 
(d) Insufficient antenna. coupling. 

RECEIVER TROUBL"SS 

8-11. l. Receiver howl or feedback may be caused by poor or 
improper adjustme~ of antenna back contacts of keying 
~lay KlOl, K301. ~e Fig. 25 for adjustment. 
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2. No reception through keying relay: 
(a) Receiver antenna contacts fail to close. 

3. Becention weak: 
(a) "Receiver antenns. elignment needs retrimming. 

4. Receiver noisy: 
(a) Chattering contacts in relay, need re-adju~ting. 
(b) Faulty regulator or filter in generator control 

box. 
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(l) 
~ 

0 
0 
0 
0 
0 

0 
0 

QUANTITY 
o8W o8W 

z z w- w-
-'Cl -'Cl <.:>z uz 
>-W >-W 
u u 

en en 
en<( 0<( 
N<!l <O<!l 

1 1 

1 1 

1 1 

1 1 
1 1 
1 1 

1 
1 

1 
1 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

1 1 

1 
1 

TABLE I 

LIST OF MAJOR UNITS FOR MODEL TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

NAVY SYMBOL GROUP ASSEMBLY 
TYPE NAME OF MAJOR UNIT OR 

DESIGNATION UNIT NUMBER DRAWING 

CAY-52238 I.F. TRANSMITTER UNIT 101 TO 199 DL-7502121 G11 
WATER TIGHT CASE P-2038, P-2056 DL-7502124 G15 

CAY-20084 RECTIFIER~ODULATOR UNIT 201 TO 299 DL-7502121 G12 
WATER TIGHT CASE DL-7502124 G16 

CAY-52239 H.F. TRANSMITTER UNIT 301 10 399 DL-7502121 G1 0 
WATER TIGHT CASE P-204C, P-206C DL-7502124 G14 

CD0-21647 A.C./D.C. GENERATOR FOR ENGINE 701 TO 710 DL-7502407 G13 
CD0-18010 GASOLINE ENGINE 711 TO 720 DL-7502407 G13 
CD0-21650 A.C./D.C. GENERATOR FOR M.G. SET 801 TO 810 DL-7502407 G16,G19 
CAY-21649 REPULSION INDUCTION MOTOR 811 TO 820 DL-7502407 G16 
CAY-21651 MAGNETIC CONTROLLER 821 TO 830 DL-7502407 G16 
CAY-21653 REPULSION INDUCTION MOTOR 831 TO 840 DL-7502407 G19 
CAY-21654 MAGNETIC CONTROLLER 841 TO 850 DL-7502407 G19 

PUSH BUTTON STATION 851 TO 860 DL-7502407 G16,G19 
ANTENNA SYSTEM 1101 TO 1120 DL-7502122 G13 

ACCESSORIES 

INTERCONNECTION CABLES 1201 TO 1220 DL-7502136 L12 
CANVAS COVER DL-7502127 G4 
SOLDERING I RON DL-7502136 L 1 
MICROPHONE DL-7502136 L4 
TELEGRAPH KEY DL-7502136 L5 
TOOL KIT DL-7502136 L13 
GASOLINE CONTAINER DL-7502407 G14 
OIL CONTAINER DL-7502407 G11 

CD0-73004-A SASOLINE ENGINE GENERATOR C~PLETE 
WITH BASE ANC WATER TIGHT CASE 

CD0-21648 MOTOR GENERATOR COMPLETE WITH BASE 
000-21652 MOTOR GENERATOR COMPLETE WITH BASE 

0 SOME EQUIPMENTS ARE SUPPLIED LESS MOTOR GENERATOR SETS IN WHICH CASE SYMBOLS 801 TO 850, INCLUSIVE WILL NOT BE SUPPLIED. 

M-7408713 
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0 z ~ TABLE I I (CONTINUED) 
w w 

PARTS LIST BY SYMBOL DESIGt-.JATIONS FOR MODELS lB\v-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPI-£NT 
(j') (j') 
<{ 

(3 SYMBOL eel NAVY TYPE NAVY SPEC. 
at! at! FUNCTION DESCRIPTION OR DRAWING 
Lu w ::JESIG. NUMBER NUMBER 
i-' -' 
tU u 
i >- >-
!l.) l.) 

' ol CAPACITORS jL{) 
1:(\J "' 
i,x X *C-101 KEYER SPARK FILTER 

CAPACITOR 
I 0.5 MFO,, 400 V.D.C. WORKING, PAPER 

!x X *C-102 M.O. TANK CAPACITOR 0,005 MFD. ±2%, 2000 V. EFF. TEST, 
#(8,5, 6,5, 4, 2) MICA, CONSTANT 
CAPACITY 

X X *C-103 M.O. TANK CAPACITOR 0,0012 MFD., ±2%, 2000 V. EFF. TEST, 
MICA 

X X *C-104 M.O. GRID BLOCKING 0.002 MFD., 2500 V.O.C. TEST, 1200 

0'1 I II 

CAPACITOR V.O.C. WORKING, MICA 

C11 ' C-105 NOT USED 

X I X I *C-106A M.O. FILAMENT BY-PASS 2 X 0.1 MFD., 400 V.D.C. WORKING, 
CAPACITOR PAPER 

X I X I *C-106B I M.O. FILAMENT BY-PASS PART OF C-106A 
CAPACITOR 

C-107 I NOT USED 

X I X I C-108 I.A. GRID COUPLING 30 MMF., MAX., 5.2 MMF. MIN., 20 
CAPACITOR PLATES, VARIABLE, AIR 

XI X I *C-109 I I.A. GRID BY-PASS 0.01 MFD., 1000 V.O.C. TEST, 600 V. 
CAPACITOR D.C. WORKING, MICA 

XI XI *C-110 I I.A. SCREEN BY-PASS 0.02 MFD., 1000 V.D.C. TEST., 600 V. 
CAPACITOR D.C. WORKING, MICA 

X I X I *C-111 I I .A. PLATE COUPLING SAME AS C-110 
CAPACITOR 

XI XI *C-112 I I.A. PLATE BY-PASS I SAME AS C-110 
CAPACITOR 

*SPAF!E PARTS FURNISHED REFER TO TABLE IV. 
#CURRENT RATING AT (3000, 1000, 300, 100) KC. 

I -48205-A I RE13A488C 

I -48702-02 I RE48AA131 

I -481213-F21 RE48AA131 

I -48642-B10I RE48AA112N 

I -48313-A I RE13A488C 

I I 
-48487-10 RE48AA112N 

-48428-10 RE48AA 112N 

-48428-10 

I -48428-10 

~I 
MFR. I SPECIAL TOL. 

RATING OR 
DES I G. MOOIFICATION 

I 251 I 

I 241 I 

I 241 I 

I 251 I 

I 251 I 

1141 HF -30-X I 
25! I 
30 

251 I 
30 

M-7408713 

I CONTRACTOR's 
DRAWING AND 
PART NUM6ER 

I T-7606408 P1 

I T -7606408 P2 

I T -7606408 P3 

I T -7606408 P4 

IT-7606408 P33 

I T -7606408 P8 

I T-7606408 P9 

I T -7606408 P1 0 

SHEET__..?,____ 

SHEETS 27 
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(.') TABLE fl (CONTINUED) 
z 
w PARTS LIST BY SYMBOL DESIG~ATIONS FOR MODELS lBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 

(3 SYMBOL 
~ FUNCTION DESCRIPTION 
w ::JESIG. 
....J 
u 
>-u 
0 CAPACITORS (CONTINUED) 
li> 

C-113 NOT USED 

X *C-114 P.A. GRID SHUNTING 0.00005 MFD., 2500 V.D.C. TEST 
CAPACITOR ,1200 V.D.C. WORKING, MICA 

X *C-115 P.A. GRID METER BY-PASS 0.006 MFD., 1000 V.D.C. TEST, 600 
CAPACITOR V.D.C. WORKING, MICA 

X *C-116 P.A. GRID BY-PASS SAME AS C-109 
CAPACITOR 

X *C-117 P.A. FILAMENT BY-PASS SAME AS C-110 
CAPACITOR 

X *C-118 P.A. FILAMENT BY-PASS SAME AS C-110 
~ CAPACITOR 

X *C-119 P.A. SCREEN 6~-PASS SAME AS C-110 
CAPACITOR 

X *C-120 P.A. SUPPRESSOR BY-PASS SAME AS C-1 04 
CAPACITOR 

X *C-121 P.A. TANK CAPACITOR 0.00025 MFD. ±2%, 5000 V. EFF. TEST, 
2.5 AMPS. AT 1000 KC., 1 AMP. AT 300 
KC., MICA 

X *C-122 P.A. TANK CAPACITOR 0.0002 MFD. ±2%, 5000 V.EFF. TEST, 
#(3.5, 2, 0.7, 0.25), MICA 

X *C-123 P.A. TANK CAPACITOR 0.00035 MFD. ±2%, 5000 V. EFF. TEST. 
#(8, 5, 2, 0,8), MICA 

X *C-124 P.A. PLATE BY-PASS 6.005 MFD., 3000 V. EFF. TEST, 
CAPACITOR #(9,6.5 1 4,2), MICA 

*SPARE PARTS fURNISHED REfER TO TABLE IV. 
#CURRENT RATING AT (3000, 1000, 300, 100) KC. 

NAVY TYPE NAVY SPEC. MFR. SPEC IAL TOL. 
OR DRAWING i RATING OR 

NUMBER NUMBER t.. DES I G. MODIFICATION 
~ 

-48744-10 RE48AA112N 25 
30 

-48410-10 RE48AA112N 25 
30 

-48487-10 

-48428-10 

-48428.j.10 

-48428-10 

-48642-610 

-48334-2 RE48AA131C 25 

-481105-2 RE48AA131C 25 

-48514-2 RE48AA131C 25 

-48406-5 RE48AA131C 25 

'---

M-7-08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606408 PH; 

T-7606408 P15 

T-7606408 P21 

T-7606408 P22 

T-7606408 P23 

T-7606408 P24 

SHEET 3 ---
SHEETS 27 
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~ TABLE t t (CONTINUED) 
w 

PARTS LIST 8Y SYMBOL DESIGI\lATIONS FOR MODELS TBiv'-:3 AND TBW-4 PORTABLE~ADIO TRANSMITTING EQUIPKNT 
U) p 

(3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
oi'J FUNCTION DESCR I PT I ON o OR DRAWING ~ RATING OR 
w DESIG. NUMBER NUMBER "- DES I G. MODIFICATION 
..J ~ 
v 
>-
u 
0 CAPACITORS (CONTINUED) 
<0 

X C-125 M.O. CALIBRATION RESET 25 MMF. MAX., 5 MMF. MIN., 14 MC K-7809663 Pl 
CAPACITOR VARIABLE, AIR #T872 

X C-126 COMPENSATING CAPACITOR BI-METALLIC 5/16" SPACING AT 20°C 1 P-7706968 Gl 

X *C-127 M.O. TANK CAPACITOR 0.0005 MFD. ±2%j 3000 V.EFF. TEST, 
#(4, 2, 1, 0,55 , MICA, CONSTANT 

-48583-D2 RE48AAi31C 24 

CAPACITY 

X *C-128 M.O. PLATE BY-PASS SAM!:: AS C-109 -48487-10 
CAPACITOR 

X *C-129 I.A. CATHODE BY-PASS SAME AS C-110 -48428-10 
CAPACITOR 

X *C-130 P.A. TANK CAPACITOR SAME AS C-123 -48514-2 

X *C-131 ANTENNA SERIES CAPACITOR 0,002 MFD., 6000 V. EFF. TEST, 6 AMPS. 
AT 1000 KC., 4 AMPS. AT 300 KC., MICA 

-48279.;.5 RE48AA131C 25 

X *C-201 A.C. VOLTAGE COMPENSATING 8, 5, 4, 2, 1 MFD., 250 VOLTS, ONE -48707 RE13A488C 25 
CAPACITOR COMMON TERMINAL RAT~D ~AMPS., 600 

TO 800 CYCLE 

X *C-202 H.V. FILTER CAPACITOR 3.0 MFD., 2000 V.D.C., PAPER -48906 RE13A488C 1 S#1087313 

X *C-203 METER BY-PASS CAPACITOR SAME AS C-115 -48410-10 

X *C-204 L.V. FILTER CAPACITOR 1.0 MFD., 600 V.D.C. WORKING, PAPER -48498-A RE13A488C 25 

X *C-205 L.V. FILTER CAPACITOR SAME AS C-204 -484981A 

X *C-206 AUDIO BY-PASS CAPACITOR 2.0 MFD., 400 V.D.C. WORKING, PAPER -48403-A RE13A488C 25 

X *C-207 METER BY-PASS CAPACITOR SAME AS C-115 -48410-10 

X *C-208 AUDIO GRID BY-PASS SAME AS C-1 01 -48205-A 
CAPAPCITOR 

.-
*SPARE PARTS fURNISHED REFER TO TABLE IV. 
# CURRENT RATING AT (3000, tOOO, 300, 100) KC. 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606408 P25 

T-7606408 P26 

T-7606408 P27 

T-7606408 P31 

T-7606408 P37 

T-7606408 P38 

T-7606408 P40 

T-7606408 P42 

SHEET 4 

SHEETS 27 
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(3 SYMBOL " at! at! 

t.J w ::JESIG. 
_J _J 

<..) <..) 
>- >-u u 
lil 0 
(\J "' 

X X *C-209 

X X *C-210 

X X *C-ell 

X X *C-301 

X X *C-302 

?6 X X *C-303 

X X *C-304 

X X *C-305 

C-306 

X X *C-307 

X X *C-308 

X X *C-309 

X X *C-310 

X X C-311 

SP 

TABLE II (CONTINUED) 

PARTS LIST 13Y SYMBOL DESIG"'ATIONS FOR MODELS lB\v-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPI-£NT 

NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
FUNCTION DESCRIPTION OR DRAWING rr_ RATING OR 

NUMBER NUMBER t... DES I G. MODIFICATION 
~ 

CAPACITORS (CONTINUED) 

D.C. FILTER CAPACITOR 25 MFD., 25 V.D.C. WORKING, 
ELEC\FROL YT IC 

-481095 RE13A549A 25 

BIAS FILTER CAPACITOR SAME AS C-206 -48403-A 

METER BY-PASS CAPACITOR SAME AS C-115 -48410-10 

KEY SPARK FILTER CAPACITOR SAME AS C-101 -48205-A 

M.O. TANK CAPACITOR 0.00025 MFD. ±2%, 2500 V. EFF. TEST, -481134-Z2 RE48AA131 2 1053-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001%) PER •c. FROM -32°C. TO +65°C. 

M.O. TANK CAPACITOR 0.0006 MFD. ±2% 2500 V. EFF. TEST, -481135-Z2 RE48AA131 2 1066-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001%) PER •c. FROM -32"C. TO +65"C. 

M.O. TANK CAPACITOR 0.00075 MFD. ±2%, 2500 V. EFF.TEST, -481136-Z2 RE48AA131 2 1023-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001%) PER •c. FROM -32°C. TO +65"C. 

I 

M.O. TANK CAPACITOR 0.003 MFD. ±2%, 2000 V. EFF. TEST, -481137-Z2 RE48AA131 21 1031-SK 
M I CA-.1 TEAAERATURE COEFFICIENT -. 002% 
(±.001%) PER •c. FROM -32•C. TO +65"C. 

NOT USED 

M.O; FILAMENT BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

M.O. FILAMENT BY-PASS SAME AS C-109 -48487-10 
~APACITOR 

M.O. SCREEN BY-PASS SAME AS C-11 0 -48428-10 
CAPACITOR 

M.O. PLATE BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

M.O. PLATE COUPLING SAME AS C-125 
CAPACITOR 

PARTS FURNISHED REfER TO TA·BLE IV. 

M-7-08713 

CONTRACTOR'S 
DRAWING AND 
PART NUM6ER 

T -7606408 P45 

T-7606408 P53 

T-7606408 P54 

T-7606408 P55 

T-7606408 P56 

SHEET__;:;.5 __ 

SHEETS 27 
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§t TABLE II (CONTINUED) 
w 
{f) 

PARTS LIST BY SYMBOL DESIG~ATIONS FOR MODELS lBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

(3 SYMBOL NAVY TYPE NAVY SPEC. MfR. SPECIAL TOL. CONTRACTOR'S 
~ FUNCTION DESCRIPTION OR DRAWING ~ RATING OR DRAWING AND 
w DES I G. NUMBER NUMBER Ll.. DESIG. MODIFICATION PART NUM6ER 
...J ::r 
\,.) 
>-
L) 

0 CAPACITORS (CONTINUED) 
<0 

X C-312 DOUBLER CIRCUIT TUNING 150 MMF, 1 31 PLATES WITH 0.07 11 14 MTC-150-B T-7606108 P2 T-7606408 P63 
CAPACITOR SPACING, VARIABLE, AIR 

X *C-313 I.A. GRID BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

. 
X *C-314 I.A. GRID COUPLING 0.00004 MFD. ±2%, 1000 V.D.C. TEST, -48667-B2 RE48AA 112N 25 T-7606408 P65 

CAPACITOR 600 V.O.C. WORKING, MICA 30 

X *C-315 I.A. GRID METER BY-PASS SAME AS C-115 -48H~-10 
CAPACITOR 

C-316 NOT USED 

X *C-317 I.A. SCREEN BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-318 I.A. SUPPRESSOR BY-PASS SAME AS C-1 09 -48487-10 
CAPACITOR 

X *C-319 I.A. PLATE BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X C-320 I.A. TUNING CAPACITOR SAME AS C-312 

X *C-321 METER BY-PASS CAPACITOR SAME AS C-115 -48410-10 

X *C-322 P.A. GRID BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-323 P.A. FILAMENT BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-324 P.A. FILAMENT BY-PASS SAME AS C-1 09 -48487-10 
CAPACITOR 

*SPARE PARTS FURNISHED REFER TO TABLE IV. ShEET_..;:.6 __ 

M-7408?13 SHEETS 27 
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(.!) TABLE I I (CONTINUED) z 
w 
(f) 

PARTS LIST BY SYMBOL DESIGNATIONS fOR MODELS TB\v-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIP!o£NT 

(3 SYMBOL NAVY TYPE NAVY\ SPEC. MfR. SPECIAL TOL. 
~ fUNCTION DESCRIPTION OR DRAWING ri RATING OR 
w DESIG. NUMBER NUMBER !... DESIG. MODifiCATION 
..J :::E 
u 
>-u 
0 CAPACITORS (CONTINUED) 
<!l 

X *C-325 P.A. SCREEN BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-326 P.A. SUPPRESSOR BY-PASS 0.004 MFD., 1000 V.D.C. TEST, 600 -48024-10 RE48AA 112N 2~ 

CAPACITOR V.D.C. WORKING, MICA 3( 

X *C-327 P.A. PLATE BY-PASS 0.006 MFD., 2000 V. EFF. TEST, -481133-B5 RE48AA131 2~ 

CAPACITOR #(9, 7 ;5, 4.5, 2.2) MICA 

X C-328 P.A. TUNING CAPACITOR 215 MMf., 21 PLATES WITH 0.07 11 SPACING 1 ~ TCD-210-L T-7606108 P3 
VARIABLE, AIR, SPLIT STATOR 

X C-329 ANTENNA COUPLING CAPACITOF 75 MMf., 11 PLATES, VARIABLE, AIR ~ T-7606020 Gl 

X C-330 ANTENNA TURNING CAPACITOR 115 MMf., 23 PLATES WITH 0.171" 1 ~ TC-110-H T-7606108 Pl 
SPACING, VARIABLE, AIR 

X *C-331 M.O. TANK BY-PASS SAME AS C-11 0 -48428-10 
CAPACITOR 

X C-332 CALIBRATION RESET SAME AS C-125 
CAPAC I TOR 

X *C-333 M.O. FILAMENT BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-334 M.O. FILAMENT BY-PASS SAME AS C-109 -48487-10 
CAPACITOR 

X *C-335 P.A. GRID COUPLING SAME AS C-114 -48744-10 
CAPACITOR 

X *C-336 P A. PLATE BY-PASS SAME AS C-327 -481133-BE 
CAPACITOR 

X *C-701 FILTER CAPACITOR 2000 MFD., 25 VOLTS WORKING 22 #76812 

C-702 NOT USED 

~ 

*SPARE PARTS FURNISHED REFER TO TABLE IV. 
# CURRENT RATING AT (3000, 1000, 300, 100) KC. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606409 P77 

T-7606409 P78 

T-7606409 P79 

T-7606409 PSO 

T-7606409 PSI 

SHEET __ 7 

SHEETS 27 
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~ TABLE If (CONTINUED) 
w PARTS LIST BY SYMBOL DESIG~ATIONS fOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 

(3 SYMBOL NAVY TYPE NAVY SPEC. Mf.R. SPECIAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING c.: RATING OR 
w DESIG. NUMBER NUMBER t... DESIG. MODifiCATION 
.J :::E: 
1.) 
>-
u 

0 CAPACITORS (CONTINUED) <0 

X *C-703 R.f'. SUPPRESSOR 0.01 MFD. 22 #76811 
CAPACITOR 

C-704 NOT USED 

X *C-705 R.F. SUPPRESSOR CAPACITOR SAME AS C-70:" 

X *C-711 IGNITION CAPACITOR 0.5 MfD. 22 #19411 

X *C-801 FILTER CAPACITOR SAME AS C-701 

C-802 NOT USED 

X *C-803 R.F. SUPPRESSOR CAPACITOR SAME AS C-703 

C-804 NOT USED 

X *C-805 R.F. SUPPRESSOR CAPACITOR SAME AS C-703 

MISCELLANEOU 

X E-101 PANEL LIGHT SOCKET SINGLE CONTACT BAYONET CANDELABRA 6 STYLE G 
(LESS BULB) 

X E-102 PANEL LIGHT SOCKET SAME AS E-101 

X E-103 PANEL LIGHT SOCKET SAME AS E-101 

X E-201 PANEL LIGHT SOCKET SAME AS E-101 

X E-202 PANEL LIGHT SOCKET SAME AS E-101 

X E-301 PANEL LIGHT SOCKET SAME AS E-1 01 

X E-302 PANEL LIGHT SOCKET SAME AS E-101 

--·---

*SPARE PARTS FVRM.ISHED RE:FER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606409 P93 

SHEET_.-:;8 __ 

SHC:ETS 27 
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c.? §g TABLE II (CONTINUED) z 
w w 
(f) (f) PARTS Ll ST BY SYMBOL DES I G~AT IONS FOR MODELS l B\v'-3 AND TBW-4 PORTABLE RAD I 0 TRANSM 1 TTl NG EQU 1 Pt-£NT 

""' (3 SYMBOL " ~ ~ FUNCTION 
NAVY TYPE 

DESCRIPTION 
l.J w DESIG. 
.J .J NUMBER 
u u 
>- >-u u 
L{) 0 MISCELLANEOUS (CONTINUED) (\J <D 

X X E-303 PANEL LIGHT SOCKET SAME AS E-101 

X X *E-701 GENERATOR BRUSHES 

X X *E-711 SPARK PLUG 

X X *E-712 SPARK PLUG SAME AS E-711 

X X *E-713~ IGNITION CONTACT MOVING 

X X *E-713E IGNITION CONTACT STATIONARY 

X X *E-801 GENERATOR BRUSHES SAME AS E-701 

X *E-811 MOTOR BRUSHES 60 CYCLE 

X *E-831 MOTOR BRUSHES 25 CYCLE 

fUSES 

X X *f -201 fUSE 3/8 AMP., 1000 VOLTS 

X X *F -202 FUSE 1/2 AMP., 2500 VOLTS 

X X *f -203 D.C. LINE fUSE 10 AMPS., 25 VOLTS 

X X *f -701 fUSE 25 AMPS., 

X X *F-702 FUSE 15 AMPS. 

X X *f -801 FUSE SAME AS f-701 

X X *f -802 fUSE SAME AS F-702 

SPARE PARTS fURNISHED REfER TO TABLE IV. 
¢SPARK PLUG #19851 SUPPLIED ON TBW-3 EQUIPMENTS, FURNISH #19850 FOR REPLACEMENTS ON TBW-3 
0SPARK PLUG #19850 SUPPLIED ON TBW-4 EQUJPMENTS. 

NAVY SPEC. MFR. SPECIAL TOL. 
OR DRAWING cr. RATING OR 

NUMBER l.o.. DESIG. MODIFICATION ::t 

22 #840 

22 #19851 

22 #12014 

22 #f028 

2i #76816 

2< #76846 

s #2101 

s #2107 

9 #1081 

22 #76813 

22 #76814 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606409 P107 

T-7606409 P108 

T-7606409 P109 

SHEET 9 ---
SHEETS 27 
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0 TABLE II (CONTINUED) 
z 
llJ 

PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
{f) 

(3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPEC IAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING cr. RATING OR 
w DESIG. NUMBER NUMBER II.. DES I G. MODIFICATION 
....1 ~ 
u 
>-u 
0 INDICATOR LIGHTS 
<0 

X *1-101 PANEL LIGHT LAMP, 2 C.P., 12 TO 16 VOLTS NAF-212772 1 TYPE 4-1/2 
SINGLE CONTACT BAYONET CANDELABRA P11 11030 
BASE 

X *l-102 PANEL LIGHT SAME AS I - 10 1 

X *1-103 PANEL LIGHT SAME AS 1-101 

X *1-201 PANEL LIGHT SAME AS 1-101 

X * 1-202 PANEL LIGHT lAME AS 1-101 

X * 1-301 PANEL LIGHT SAME AS 1-101 

X *1-302 PANEL LIGHT SAME AS 1-101 

X *1-303 PANEL LIGHT SAME AS 1-101 

X * 1-851 INDICATOR LIGHT 55 VOLTS 22 #76817 

X * 1-851 LIGHT RECEPTACLE MODIFICATION FOR 230 VOLTS 22 #76845 

JACKS 

X J-201 KEY JACK SINGLE CIRCUIT 10 TC-60 P-7706766 P1 

X J-202 MICROPHONE JACK DOUBLE CIRCUIT 10 TC-61 P-7706766 P2 

X J-203 H.F. SIDE TONE JACK SAME AS J -20.1 

X J-204 I.F. SIDE TONE JACK SAME AS J-201 

-- ---- ·---

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7408713 

I 
CONTRACTOR'S I 
DRAWING AND 
PART NUMBER 

T-7606409 P112 

T-7606412 P34;3 

T -7606412 P344 

SHEET___JQ 

SHEETS 27 
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TABLE H (CONTINUED) 

w PARTS LIST BY SYMBOL DESIGNATIONS FO~ MODELS TBW-3 AND TBW-- PORTABLE RADIO TRA~SMITTING EQUIPMENT 
If) 
< 
(!) SYMBOL NAVY TYPE NAVY SPEC. MfR. SPECIAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING 0: RATING OR 
w DESIG. NUMBER NUMBER !£: DESIG. ~40DI F I CAT ION 
_J 

u 
>-v 
0 RELAYS 
c.o 

X *K-101 KEYING RELAY SIX POLES, DOUBLE THROW, TWO BREAKS 1 M-7408215 G5 
PER CIRCUIT, 12 TO 15 V.O.C. COIL 
RESISTANCE 7.7 OHMS ±10% 

X *K-301 KEYING RELAY SAME AS K-101 

X *K-701 REVERSE CURRENT RELAY S.P., NORMALLY OPEN, 20 AMPS. 22 #76560 

X *K-801 REVERSE CURRENT RELAY SAME AS K-701 

X *K-821 MAIN CONTACTOR 22 #76822 

X *K-822 OVERLOAD RELAY THERMAL TYPE WITH MANUAL RESET 22 #76823 

X *K-822A OVERLOAD RELAY HEATER FOR 115 VOLT OPERATION 1 5#1040590 

X *K-822C OVERLOAD RELAY HEATER MODIFICATION FOR 230 VOLT OPERATION 22 #76815 

*K-841 MAIN CONTACTOR 22 #76824 

*K-842 OVERLOAD RELAY THERMAL TYPE WITH MANUAL RESET 22 #76825 

*K-842A OVERLOAD RELAY HEATER SAME AS K-822A 

*K-824C OVERLOAD RELAY HEATER SAME AS K-822C 

INDUCTORS AND CHOKES 

X L-101 M.O. TANK COIL ROTOR, 8-7/8 AND 7-7/8 TURNS OF (85 1 P-7706962 Gl 
OF .004 EN. LITZ WIRE), STATOR, 
16-3/4 AND 48 TURNS OF (85 OF .004 EN. 
LITZ WIRE) 

L-102 NOT USED 

X *L-103 M.O. PLATE R.F. CHOKE 2.5 MILLIHENRIES, 125 MILLIAMPS. D.C. 1 M-7 406562 G 1 
RESISTANCE 50 OHMS 

-~----·-·--·-

.. SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606409 P132 

T-7606409 P136 

T-7606409 P138 

SHEET 11 

SHEETS 27 

-

. 
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TABLE I I (CONTINUED) 
w w 

PARTS LIST BY SYMBOL DESIG"'ATIONS fOR MODELS lBiv'-.'5 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPt-t:NT 
(/) (/) 

C3 (3 SYMBOL NAVY TYPE NAVY SPEC. 

~I 
MfR. I SPEC IAL TOL. I CONTRACTOR's 

otl otl FUNCTION DESCRIPTION OR DRAWING RATING OR DRAWING AND 
tu w :lESIG. NUMBER NUMBER DESIG. MODifiCATION PART NUMBER 
.J .J 
u u 
>- >-u L) 

Ill 0 INDUCTORS AND CHOKES (CONTINUED) 
(\J "' 
XI X *L-104 M.O. GRID R.F. CHOKE SAME AS L-103 

X X *L-105 INTERMEDIATE AMPLIFIER S.$ MILLIHEWRIES I I 126,#12731 I I T-7606409 P140 
GRID R.F. CHOKE 

XI XI*L-106 INTERMEDIATE AMPLIFIER SAME AS L-103 
PLATE R.F. CHOKE 

X I X I L-107 INTERMEDIATE AMPLIFIER 75 TURNS OF #24 D.C.C.E. WIRE WOUND I I I 1 I IM-7407291 G1 I T-7606409 P142 
BAND PASS CO I L CLOCKWISE 

X X *L-108 POWER AMPLIFIER GRID R.F. SAME AS L-103 
CHOKE 

~I X X L-109 P.A. TANK AND ANTENNA I TWO ROTORS, 16 TURNS AND 9 TURNS, (3 I I I 1 I IT-7605208 G5 I T-7606409 P144 
COUPLING COIL X 3 X 18 #38 EN. LITZ WIRE), STATOR, 

15, 30 AND 19 TURNS OF (3 X 3 X 18 
#38 EN. LITZ WIRE) 

XIXIL-110 I ANTENNA LOAD COIL 10 AND 82 TURNS, INDUCTANCE 850 
MICRORENRIES 

I I I 1 I IT-7606046 G1 I T-7606410 P145 

XI XI*L-201 I AUXILIARY RECTIFIER 1450 TURNS OF #30 EN. WIRE, 1 HENRY I -30340 I I 1 I L-332724 I I T-7606410 P148 
FILTER CHOKE AT 0.2 AMP. D.C., D.C. RESISTANCE 

45 OHMS 

XI X I*L-202 I M I CROPHONE F I L TER CHOKE I 1300 TURNS OF #32 EN. WIRE, 0.65 I -30311 I I 1 I L -3 1 71 63 I I T-7606410 P149 
HENRY AT 0.15 AMP. D.C., D.C. 
RESISTANCE 55 OHMS ±15% 

XI XI*L-203 I I SOLA T I NG CHOKE I 500 TURNS OP #28 D.S.C., 5.4 MIL~ I- I I I 1 I L -3034 71 IM-7408035 G1 I T-7606410 P150 
HENRIES, 250 MILLIAMPS., D.C. 
RESISTANCE 11.8 OHMS 

X I X I L-301 I M.D. TANK COIL I ROTOR, 3 AND 3 TURNS, STATOR 3-1/2 I I I 1 I I P-7706924 G2 I T-7606410 P152 
AND 10-3/4 TURNS, #14 (.064 DIA.) 
SILVER CLAD INVAR WIRE 

XI XI*L-302 I M.O. FILAMENT CHOKE I 150 TURNS OF #24 D.C.C. WIRE, I I I 1 I IM-7407296 G1 I T-7606410 P153 
INDUCTANCE 0.55 MILLIHENRY, 1.7 OHMS 
RESISTANCE 

*SPARE PARTS fURNISHED R~FER TO TABLE IV. ShEET 12 

M-7408713 SHEETS 27 
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<.'J TABLE II (CONTINUED) 
z 
w 
(f) 

PARTS LIST BY SYMBOL DESIG"'ATIONS F'OR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIF'tot:NT 

(3 SYMBOL NAVY TYPE NAVY SPEC. MF'R. SPECIAL TOL. 
ol:! FUNCTION DESCRIPTION OR DRAWING rr. RATING OR 
w DESIG. NUMBER NUMBER ~ DES I G. MODIF'ICATION 
...J 
u 
>-
u 
0 
<0 

INDUCTORS AND CHOKES (CONTINUED) 

X *L-303 M.O. FILAMENT CHOKE PART OF L -302 

X *L-504 M.O. PLATE CHOKE SAME AS L-103 

X L-305 DOUBLER TANK COIL 27 TURNS Of #16 DIA. TINNED WIRE, 
TAPPED AT 2, 10, 15, 18 AND 21 

1 P-7707847 G1 

TURNS fROM fiNISH END 

X *L-306 I.A, GR 10 CHOKE SAME AS L-103 

X L-307 I.A. TANK COIL 28 TURNS Of #16 DIA. TINNED WIRE, 1 P-7707847 G2 
TAPPED AT 1, 12, 19, 23, 25 TURNS 
fRQM START END 

X *L-508 P.A. GRID CHOKE SAME AS L-105 

X L-309 P.A. TANK COIL 26 TURNS Of #12 DIA. SOLID SILVER 1 T-7606012 G2 
WIRE 

X L-ItO ANTENNA TUNING COIL 26 TURNS Of #12 DIA. SOLID SILVER 1 T-7606012 G1 
WIRE 

X *L-701 fiLTER REACTOR 22 #76810 

X *L-801 fiLTER REACTOR SAME AS L-701 

ELECTRICAL INDICATI ~ INS TRUIII£f TS 

X *M-101 P.A. GRID CURRENT METER MILLIAMMETER, 0 TO 108 MILLIAMPS. -22058A 17-1-12A 1 NX-33 T-7605997 P10 
D.C., WITH ANTI-GLARE GLASS 

X *H-102 ANTENNA CURRENT METER AMMETER, 0 T0 9 AMPS. R.f. EXPANDED 
SCALE, WITH ANTI-GLARE GLASS -22259A 17-1-12A 1 NT-53 T -7605997 P11 

X *H-201 PLATE CURRENT METER MILLIAMMETER, 0 TO 3QO MILLIAMPS. -22238A 17-1-12A 1 NX-33 T-7605997 P12 
D.C., RE9 MARK AT 90 AND l75 MILLI-
AMPS • , WI TH ANT I -GLARE GLASS 

-··-
*SPARE PARTS fURNISHED REfER TO TABLE IV. 

M-7-08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606410 P162 

T-7606410 P164 

T-7606410 P160 

T-7606410 P161 

T-7606410 P166 

T-7606410 P167 

T-7606410 P169 

SHEET 13 

SHEETS 27 
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TABLE ll (CONTINUED) 

z 
G.; l.U PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
Vl Ill 
<( <( 

" 0 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
o(l ~ FUNCTION DESCRIPTION OR DRAWING cr. RATING OR 

w :CES !G. NUMBER NUMBER l... DES I G. MODIFICATION w ~ _, 
\,.) \,.) 

>- >-
u \,.) 

Li) 0 ELECTRICAL INDICATING INSTRUMENTS (CONTINUED) 
N "' 

X X *M-202 FILAMENT LINE VOLTMETER 0 TO 15 VOLTS, 0 TO 150 VOLTS ±2% -22330 17-1-12A 1 NA-33 T-7605997 P25 
AT 10 VOLTS, RED MARK AT 10 AND 120 
VOLTS, 600 iO 800 CYCLE, DOUBLE SCALE 
WITH ANTI-GLARE GLASS 
(INCLUDES RESISTOR R-206) 

X X *M-301 I.A. GRID CURRENT METER MILLIAMMETER, 0 ~0 15 MILLIAMPS. -22135A 17-1-12A 1 NX-35 T-7605997 P14 
D.C., WITH ANTI-GLARE GLASS 

X X *M-302 P.A. GRID CURRENT METER SAME AS M-1 01 -22058A 

X X *M-303 ANTENNA CURRENT METER AMMETER, 0 TO 5 AMPS., R.F. EXPANDED -22026A 17-1-12A 1 NT-33 T-7605997 P24 
-.J 

SCALE, WITH ANTI-GLARE GLASS 
-.J 

X X *M-701 AMMETER 0 TO 20 AMPS. 22 #76809 

X X *M-801 AMMETER SAME AS M-701 

MICROPHONES 

X X *MI-201 MICROPHONE WITH PLUG AND STANDARD RUBBER CORD -51004A NAF SPEC. 10 RS-38A 
T-38C 

MECHANICAL PARTS 

X X *0-701 GREASE COVER GASKET 22 #19677 

X X *0-711A CYLINDER HEAD GASKET 22 #19091 

X X *0-711B BEARING PLATE & GENERATOR 22 #19022 
SUPPORT GASKET 

X X *0-711C CYLINDER BASE GASKET 22 #19172 

X X *0-7110 VALVE BOX COVER GASKET 22 #19184 

-- -

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRJI.WING AND 
PART NUMbER 

T-7606410 P170 

T-7606410 P172 

T-7606410 P174 

IDL-7502136 L4 

SHE ET___,_1..:..4 __ 
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C) TABLE ll {CONTINUED) 
z • w 

PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPKNT 
(f) 

(3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
ol:l FUNCTION DESCRIPTION OR DRAWING cr. RATING OR 
w DESIG. NUMBER NUMBER "- DES I G. MODifiCATION ~ ..J 
\,) 

>-
0 

0 MECHANICAL PARTS (CONTINUED) 
1.0 

X *0-711E INTAKE AND EXH~UST OUTLE 
GASKET 

22 #19191 

X *0-711F OIL BASE GASKET 22 #19276 
X *0-711G GEAR CASE GASKET 22 #19301 

X *0-711 H fiLLER CAP GASKET 22 #19454 

X *0-711J FILLER CAP SHUT Off 22 #19455 
GASKET 

X *0-711 K fUEL PUMP ADAPTER GASKET 22 #19479 

X *0-711L CARBURETOR fLANGE GASKET 22 #583 

X *0-711M GEAR CASE OIL SEAL CORK RING 22 #8127 TBW-3 ONLY 

X *0-711N REAR MAIN BEARING OIL 22 #19003 
SEAL 

X *0-711P GEAR CASE GASKET 22 #19312 

X *0-711Q 0 I L PUMP GASKET 22 #19359 

X *0-711 R GEAR CASE 0 IL SEAL CORK RING 22 #19382 TBW-4 ONLY 

PLUGS AND SOCKETS 

X *P-201 POWER INPUT PLUG 6 CONNECTIONS (PART Of W-1201) NAF C-48E 12 

*P-201A POWER INPUT SCOKET 6 CONNECTIONS, MALE SOCKET 12 T-7607341 G1 
• X *P-202 SIDE TONE AND KEY PLUG BLACK BAKELITE SHELL -49006 15 #75 

(PART OF W-1210, W-1211 
AND TELEGRAPH KEY) 

X *P-203 I.F. INTERCONNECTION BLUE, 11 CONNECTIONS NAF- C-48E 12 
PLUG (PART Of W-1203) 

*SPARE PARTS FURNISHED REfER TO TABLE IV. 
¢SUPPLIED WITH ~Q~tRMENTS SERIALS 1 TO 500 INCL. ) 
QSUPPLIED WITH EQUIPMENTS SERIALS 501 TO 1100 INCL. fOR TBW-3 EQUIPMENT$ 
&SUPPLIED WITH TBW-4 EQUIPMENTS 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606451 P41 

T-7606412 P347 

T -7606451 P44 

T -7606451 P42 

SHEET 1§. 

SHEETS 27 
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TABLE ll {CONTINUED) 

z 
w PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 
<t 
0 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING 0:: RATING OR 
w DESIG. NUMBER NUMBER u. DES I G. MODIFICATION 

~ 
...J 
<..) 

>-
<..) 

0 PLUGS AND SOCKETS (CONTINUEDD) 
<D 

X *P-203A I.F. INTERCONNECTION BLUE, 11 CONNECTIONS, MALE SOCKET 12 T-7607341 G2 
SOCKET 

X *P-203B INTERCONNECTION SOCKET BLUE, SAME ~ P-203A 

X *P-204 H.F. INTERCONNECTION PLUG YELLOW, SAME AS P-203 
(PART OF W-1204) 

X *P-204A H.F. INTERCONNrCTION YELLOW, SAME AS P-203A 
SOCKET 

X *P-204C INTERCONNECTION SOCKET YELLOW, SAME AS P-203A 

X *P-205 I.F. HIGH VOLTAGE PLUG BLUE, 4 CONNECTIONS NAF C-48E 2 
(PART OF W-1205) 

X *P-205A I.F. HIGH VOLTAGE SOCKET BLUE, 4 CONNECTIONS, MALE SOCKET • ~2 T-i-7607341 G4 

X *P-205B HIGH VOLTAGE SOCKET BLUE, SAME AS P-205A 

X *P-206 H.F. HIGH VOLTAGE PLUG YELLOW, SAME AS P-205 
(PART OF W-1206) 

X *P-206A H.F. HIGH VOLTAGE SOCKET YELLOW, SAME AS P-205A 

X *P-206C HIGH VOLTAGE SOCKET YELLOW, SAME AS P-205A 1 

X *P-701 PLUG RECEPTACLE 15 AMPS., 125 VOLTS, 2 PRONGS 22 #76807 

X *P-702 PLUG RECEPTACLE SAME AS P-701• 

X *P-703 PLUG RECEPTACLE 4 PRONGS 22 #76805 

X *P-704 PLUG RECEPTACLE 6 PRONGS 22 #76806 

X *P-l!lEI PLUG RECEPTACLE 4 PRONGS 22 #76820 

X *P-802 PLUG RECEPTACLE 6 PRONGS 22 #76819 

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M•7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMbER 

T-7606412 P348 

T-7606451 P43 

T-7606412 P350 

SHEET___l§ 

SHEETS 27 
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0 <.:l TABLE II (CONTINUED) z z 
w w 
(f) (f) 

PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
<{ 

(3 SYMBOL <.:l NAVY TYPE NAVY SPEC. MFR. SPEC IAL TOL. 
~ ~ FUNCTION DESCRIPTION OR DRAWING 0: RATING OR 
w w DESIG. NUMBER NUMBER "'- DESIG. MODIFICATION 
..J ..J ::t 
u u 
>- >-u L) 

Lfl 0 RESISTORS, RHEOSTATS AND POTENTIOMETERS (\J <0 

X X *R-101 SPARK SUPPRESSOR RESISTOR 100 OHMS ±1~, 1 WATT, COMPOSITION -63288 RE13A372G 3 Fl T-7605849 P25 

X X *R-102 M. O. GRID RESISTOR 10,000 OHMS, 20 WATTS -63016E RE13A372J 4 T-7605861 P27 
STYLE E 

X X *R-103 I.A. FILAMENT RESISTOR [,33 OHMS ±5~, 10 WATTS -63812E RE13A372J 4 T -7605861 P34 
STYLE· F 

R-104 NOT USED 

X X *R-105 I.A. GRID RESISTOR SAME AS R-102 -63016E 

~ 
X X *R-106 I.A. SCREEN RESISTOR 5000 OHMS, 20 WATTS -63015E RE13A372J 4 TJ7605861 P26 

STYLE E 

X X *R-107 POTENTIOMETER RESISTOR 12,500 OHMS, 60 WATTS, TAPPED WITH ;.63546E RE13A372J 4 T-7605861 P25 
5 EQUAL VALUES STYLE 0 

X X *R-108 POTENTIOMETER RESISTOR SAME AS R-107 -63546E 

X X *R-109 P.A. GRID RESISTOR 3000 OHMS, 20 WATTS -63013E RE13A372J 4 T-7605861 P30 
STYLE E 

X X *R-110 P.A. SCREEN RESISTOR 3000 OH~, 60 WATTS -63081E RE13A372J 4 T-7605861 P10 
STYLE D 

X X *R-111 I.A. PLATE RESISTOR 2500 OHMS, 60 WATTS -63080E RE13A372J 4 T-7605861 P31 
STYLE F 

X X *R-112 I.A. CATHODE RESISTOR 100 OHMS, 10 WATTS -63676E RE13A372J 4 T-7605861 P28 
STYLE f 

X X *R-113 FILAMENT SHUNT RESISTOR 25 OHMS ±5~, 5 WATTS -631209 RE13A372J 28 KOOL-OHM 
5-K 

X X *R-114 FILAMENT SHUNT RESISTOR SAME AS R-115 -651209 

*SPARE PARTS fURNISHED REfER TO TABLE IV. 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606410 P201 

T-7606410 P202 

T-7606410 P203 

T-7606410 P206 

T-7606410 P207 

T-7606410 P209 

T-7606410 P210 

T-7606410 P2H 

T-7606410 P212 

T-7606410 P213 

SHEET 17 

SHEETS 27 
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~ TABLE H (CONTINUED) 
w 
II) PARTS LIST BY SYt<130L DESIGNATIONS FOR MODELS TBW-3 AND TBW~ PORTABLE RADIO TRANSMITTING EOU1Pf.£NT 

(3 SYMBOL NAVY TYPE NAVY SPEC. 
oll FUNCTION 

MFR. SPECIAL TOL. 
DESC~IPTION OR DRAWING 0:: RATING 00 

t..J DESIG. NUMBER NUMBER !f DESIG. MODIFICATION ..J 

~ 
\,) 

0 RESISTORS, RHEOSTATS AND POTENTIOMETERS (CONTINUED) 
"' 
X *R-115 SUPPRESSOR RESISTOR 20 OHMS ±10%, 1/2 WATT, WIRE WOUND -63678-10 RE13A372G 3 BW-1/2 

X *R-201 FILAMENT RHEOSTAT TWO MODEL "J", !'rHEOSTATS, 12 OHMS 13 #6601 K-7810191 
EACH #0314, MOUN1ED IN TANDEM LESS KNOB 

X *R-202 DISCHARGE RESISTOR 500,000 OHMS, ±10%, 1 WATT, 
COMPOSITION -63288 RE13A372G 3 BT-1 T-7605849 P23 

X •R-203 CURRENT LIMITING RESISTOR 20 OHMS, 10 WATTS -63003E RE13A372J 4 
STYLE F 

X *R-204 SIDE TONE VOLUME CONTROL 100 OHMS, MODEL "H" 13 #0151 M-7407376 PI 
POTENTIOMETER 

X *R-205 BIAS POTENTIOMETER 800 OHMS, 50 WATTS, MODEL "J"" 13 #0325 

X *R-206 MKTER MULTIPLIER RESISTOR 4500 OHMS -63860 
(PART OF M-202) 

X *R-207 CATHODE RESISTOR 2000 OHMS, 20 WATTS -63752E RE13A372J 4 
STYLE E 

X *R-208 GRID RESISTOR SAME AS R-202 -63288 

X *R-209 GRID FILtER RESISTOR 100,000 OHMS ±10%, 1 WATT, COMPOS!- -63288 · RE13A372G 3 BT-1 T-7605849 P53 
TION 

X *R-210 MICROPHONE SEBIES RESISTOF 30 OHMS ±1Q%, 3 WATTS, COMPOSITION -$32e9 RE13A372G 2C E2 T-7605849 P8 

X *R-211 MODULATTON CONTROL 500,000 OHMS, BRADLEY METER, TYPE A, 11 
RESISTANCE CURVE A, HOP OFF RESISTANCE 
5000 OHMS OR LESS, STD. SHAFT AND 
BUSHING 

X *R-212 H.V. DISCHARGE RESISTOR 1 MEGOHM ±15%, 10 WATTS, FERRULE -63809-15 3 MVP T-7605849 P68 
TERMINALS 

X *R-213 CATHODE RESISTOR 1000 OHMS, 20 WATTS -63011E RE13A372J 4 
STYLE E 

PARE PARTS FURNISHED REFER TO TABLE IV. 

M·7-08713 

I 

I 

I CONTRACTOR's i I DRAWING AND 
PART NUMBER 

T-7606410 P215 

T-76:06411 P217 

T-7606411 P218 

T-7606411 P219 

T-7606411 P220 

T-7606411 P221 

T-7606411 P222 

T-7606411 P224

1 
T-7606411 P225 

T -7606411 P226 

T-7606411 P227 

T-7606411 P228 

SHEET--1§. 

SHEETS 27 
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TABLE II {CONTINUED) 

w PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TSW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 
<t 
0 SYMBOL NAVY TYPE NAVY SPEC. MfR. SPECIAL TOL. 
<(l FUNCTION DESCRIPTION OR DRAWING cr RATING OR 
w :JES!G. NUMBER NUMBER t.... DESIG. MODIFICATION 
.J ~ 
u 
>-u 
0 RESISTORS, RHEOSTATS AND POTENTIOMETERS (CONTINUED) 
<0 

*R-301 SPARK SUPPRESSOR RESISTOR SAME AS R-101 -63288 

*R-302 ~.Q. GRID RESISTOR SAME AS R-1 06 -63015E 

*R-303 FILAMENT SHUNT RESISTOR 50 OHMS ±2%, 1 WATT, WIRE WOUND -63703-2 RE13A372G 3 BW-1 T-7605849 P70 

*R-304 SCREEN RESISTOR 20,000 OHMS, 60 WATTS -63095E RE13A372J 4 
STYLE D 

*R-305 POTENTIOMETER - RESISTOR SAME AS R-107 -63546E 

*R-306 POTENTIOMETER - RESISTOR SAME AS R-1 07 -63546E 

*R-307 I.A. GRID RESISTOR 2 0, 000 OHMS ±5%, 2 WATTS , COMPOS I T1 ON -63426 RE13A372G 3 f -2 T-7605849 P71 

*R-308 SCREEN RESISTOR SAME AS R-304 -63095E 

*R-309 I.A. SCREEN RESISTOR SAME AS R-1 06 -63015E 

*R-310 P.A, GRID RESISTOR SAME AS R-109 -63013E 

*R-311 P.A. SCREEN RESISTOR SAME AS R-110 -63081E 

*R-312 fiLAMENT RESISTOR 4.5 OHMS, 20 WATTS -63810E RE13A372J 4 T-7605861 P36 

*R-313 fiLAMENT SHUNT RESISTOR SAME AS R-303 -63703-2 

*R-314 P.A. SUPPRESSOR RESISTOR 50 OHMS, 1 WATT, WIRE WOUND -63703-10 RE13A372G 3 BW-1 

*R-701 CHARGING CURRENT RHEOSTAT 1 OHM 22 #76808 

*R-801 CHARGING CURRENT RHEOSTAT SAME AS R-701 

--~- ----

*SPARE PARTS fURNISHED REFER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

~-7606411 P235 

~ -7~064n P236 

T-7606411 P239 

T-7606411 P244 

T-7606411 P246 

SHEET--1.-...9 __ 
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~ TABLE H {CONTINUED) 
w 

PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT (/) 

~ SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING' ri. RATING OR 
w DESIG. 
_J 

NUMBER NUMBER ~ DES I G. MODIFICATION 
u 
>-u 
0 SWITCHES 
<0 

X *S-101 M.O. RANGE SWITCH D.P. SIX POSITIONS, ONE BREAK PER 1 T-7606024 G12 
CIRCUIT, 10 AMPS., 3000 V.D.C., 
ROTARTY TYPE 

S-102 NOT USED 

S-103 NOT USED 

X *S-104 P.A. RANGE SWITCH D.P. SIX POSITIONS, ONE BREAK PER 1 T-7606024 G1 
CIRCUIT, 10 AMPS., 3000 V.D.C., 
ROTARY TYPE 

~-105 NOT USED 

X *S-106 ANTENNA TAP SWITCH S.P. NINE POSITIONS, ONE BREAK PER I T -7606058 G 1 
CIRCUIT, 20 AMPS., 5,000 VOLTS, 
ROTARY TYPE 

S-107 NOT USED 

X *S-108 LIGHT SWITCH S.P.S.T., TWO BREAKS PER CIRCUIT, 7 #8280 P-7706778 PI 
3 AMPS., 250 V.D.C., TOGGLE TYPE 

X *S-201 MAIN LINE A.C. SWITCH D,P,S.T., TWO BREAKS PER CIRCUIW, 7 #8244 P-7706778 P8 
10 AMPS., 250 VOLTS, 15 AMPS., 125 
VOLTS, TOGGLE TYPE 

X *S-202 MAIN LINE D.C. SWITCH SAME AS S-108 

X *S-203 POWER CONTROL SWITCH S,P., FOUR POSITIONS, TWO BREAKS PER 1 P-7706464 G2 
CIRCUIT, 10 AMPS,, 210 VOLTS, 800 
CYCLE, ROTARY TYPE 

X *S-204 A.C. VOLTAGE COMPENSATION SAME AS S-1 08 
SWITCH 

X *S-205 A.C. VOLTAGE COMPENSATION SAME AS S-1 08 
SWITCH 

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606411 P286 

T•7606411 P253 

T -7606411 P255 

T-7606411 P257 

T -7606411 P262 

T-7606411 P264 

SHEET tQ 

SHEETS 27 
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~ TABLE I I (CONTINUED) 
w 

PARTS LIST BY SYMBOL DESIGNATIONS fOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 

~ SYMBOL NAVY TYPE NAVY SPEC. MfR. SPECIAL TOL. 
all fUNCTION DESCRIPTION OR DRAWING cr RATING OR 
w DES I G. NUMBER NUMBER !t DES I G. MODifiCATION 
..J 
u 
>-u 
0 SWITCHES (CONTINUED) tO 

X *S-206 A.C. VOLTAGE COMPENSATION SAME AS S-108 
SWITCH 

X *S-207 A.C. VOLTAGE COMPENSATION SAME AS S-108 
SWITCH 

X *S-208 H.f. & l.f. TRANSfER 3 P.D.T., TWO BREAKS PER CIRCUIT, 10 1 T -7606024 G6 
SWITCH AMPS., 3000 VOLTS, ROTARY TYPE 

X *S-209 CW-MCW PHONE SWITCH 3P. THREE POS IT IONS 1 TWO BREAKS PER 1 T-7606024 G8 
CIRCUIT, 10 AMPS., 3000 VOLTS, 
ROTARY TYPE 

X *S-210 UGHT SWITCH SAME AS S-1 08 

X *S-211 INTERLOCK SWITCH S.P.S.T., TWO BREAKS PER CIRCUIT, 7 #8410 M-7407301 Pl 
0.75 AMP., 125 VOLTS, 0.25 AMP., 
250 VOLTS, PUSH BUTTON ~PE 

X *S-212 METER SWITCH 3 P.D.T., CENTER Off POSITION, ONE 21 #763 
BREAK PER CIRCUIT, 3 AMPS., 125 VOLTS, 
ROTARY TYPE 

X *S-301 M.O. RANGE SWITCH DOUBLE POLE, fiVE THROWS, TWO BREAKS 1 T-7606024 G3 
PER CIRCUIT, 10 AMPS., 3000 V.D.C., 

ROTARY TYPE 

X *S-302 DOUBLER CIRCUIT RANGE SINGLE POLE, fiVE THROWS, ONE BREAK 1 T-7607799 G13 
SWITCH 9ER &IRCUIT, 10 AMPS., 3000 V.D.C. 

ROTARY TYPE 

X *S-303 I.A. RANGE SWITCH SINGLE POLE, fiVE THROWS, ONE BREAK 
PER CIRCUIT, 10 AMPS., 3000 V.D.C., 

1 T-7607799 G18 

ROTARY TYPE 

X *S-304 VOLTAGE CURRENT fEED TWO POLES, DOUBLE THROW, ONE BREAK 1 T -7606966 G1 
SWITCH PER CIRCUIT, 15 AMPS., 10,000 V.D.C., 

ROTARY TYPE 

---- -
*SPARE PARTS fURNISHED REfER TO TABLE IV. 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606411 P 26 

T-7606411 P270 

T-7606411 P272 

T•7606411 P273 

T-7606411 P278 

T-7606411 P284 

T-7606411 P285 

T-7606411 P281 

SHEET-.::.2.:...1 -

SHEETS27 
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(!) TABLE II (CONTINUED) 
z 
LoJ PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) 

<3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
~ FUNCTION DESCRIPTION OR DRAWING oi RATING OR 

~ DES I G. NUMBER NUMBER ~ DES I G. MODIFICATION 

~ 
1.> 

0 SWITCHES (CONTINUED) 
"' 
X *S-305 LIGHT SWITCH SAME AS S-108 

X S-711 STOP BUTTON 22 #76821 

X *S-851 PUSH BUTTON SWITCH 115 VOLTS SUPPLY WITH INDICATOR 22 #76818 
LIGHT 

TRANSFORMERS 

X *T -201 MAIN PLATE TRANSFORMER 0,400 KVA., 800 CYCLE -30631 1 L-365723 
\o.VG. TERM VOLTS AMPS. TURNS OHMS 
Pl 1T02 35 3.72 44 0.37 
Pl 2T03 22 3.72 28 0.23 
P2 3T04 51.5 3.72 72 0.266 
P2 4T08 7 3.72 9 0.033 
51 5T06 1750 0.175 1200 78 
52 5T07 1750 0.175 1200 78 

TEST 1500 VOLTS 

X *T -202 FILAMENT TRANSFORMER 0,201 KVA., 800 CYCLE -30629 1 L-365721 
WDG. TERM VOLTS AMPS. TURNS OHMS 
PR1 1T02 103 2 99 .785 
51 3T04 2.5 10 2-1/2 .0051 
52 5T06 5 3 5 .0177 
53 9T010 9.3 1.4 8 .0453 
53 10T011 9,3 1.4 7-1/2 .0444 
54 7T08 7.6 2.15 7-1/2 .0294 
55 12T013 2.5 205 2-1/2 .0120 
56 14T015 10.4 10 10-1/2 .0127 

TEST 1500 VOLTS 

X *T-203 LOW POWER PLATE 0.133 KVA., 800 CYCLE -30628 1 L-365720 
TRANSFORMER WDG. TERM VOLTS AMPS. TURNS OHMS 

PRJ 1T02 115 1.23 99 1.6 
51 6T07 525 0.2 456 21 
51 7T08 525 0,2 457 21 
52 4T05 50 0.005 46 1.8 
53 3TOGND 8 7 .27 

TEST 2000 VOLTS 

"-- '----
*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606412 P289 

T-7606412 P290 

T-7606412 P291 

SHEET_B 

SHEETS 27 
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TABLE ll (CONTINUED) 

w 
(I) 

PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

(3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
<!! FUNCTION DESCRIPTION OR DRAWING cr. RATING OR 
w DESIC. NUMBER NUMBER ..... DESIG. MODIFICATION 
.J 

::!: 
v 
>-u 
0 TRANSFORMERS (CONTINUED) 
"' 

X *T-204 MODULATION TRANSFORMER RATIO 1:1.4, 300 TO 3000 CYCLE -30313A 1 L-340149 
WOO. TERM VOLTS AMPS. TURNS OHMS 
PRl 1T02 147 0.02 2800 620 
Sl 7T06 31 600 230 
51 6T05 21 400 180 
51 5T04 53 1000 400 
52 3TOGND 6 130 3.8 

TEST 1700 VOLTS EXCEPT 52 

X *T -205 INPUT TRANSFORMER RATIO 1:32, 200 T03500 CYCLE -30630 1 L-365722 
WDG. TERM VOLTS AMPS. TURNS OHMS 
PRJ 1T02 0.5 o.o8 400 11 
51 3T04 16 12800 7700 

TEST 1200 VOLTS 

VACUUM TUBES 

X *V-101 MASTER OSCILLATOR TUBE TRIODE, OSCILLATOR -801 RE13A600B 5 801 

X *V-102 INTERMEDIATE AMPLIFIER SCREEN GRID, AMPLIFIER -807 RE13A600B 27 807 
TUBE 

X *V-103 POWER AMPLIFIER TUBE PEN Toot -803 RE13A600B 27 803 

X *V-201 H.V. RECTIFIER TUBE HIGH VACUUM RECTIFIER -1616 RE13A600B 5 1616 

X *V-202 H.V. RECTIFIER TUBE SAME AS V-201 -1616 

X *V-203 AUXILIARY RECTIFIER TUBE HIGH VACUUM DUAL RECTIFIER -5Z3 RE13A600B 5 5Z3 

X *V-204 SPEECH AMPLIFIER MODULATOR TRIODE INDIRECTLY HEATED SPEECH -843 RE13A600B 5 843 
TUBE AMPLIFIER AND MODULATOR 

X *V-301 MASTER OSCILLATOR TUBE PENTODE, OSCILLATOR, AMPLIFIER -837 RE13A600B 27 837 

X *V-302 INTERMEDIATE AMPLIFIER SAME AS V-301 -837 
TUBE 

X *V-383 POWER AMPLIFIER TUB£ SAME AS V-103 -803 

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7408713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606412 P292 

T-7606412 P293 

T-7606451 P22 

T-7606451 P30 

T-7606451 P29 

T-7606151 P24 

T-7606451 P26 

T-7606451 P23 

T-7606451 P31 

SHEET 23 

SHEETS 27 
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TABLE II (CONTINUED) 

w 
PARTS LIST BY SYMBOL DESIGNATIONS fOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

(/) 

~ SYMBOL NAVY TYPE NAVY SPEC. MfR. SPECIAL TOL. 
all fUNCTION DESCRIPTION OR DRAWING ci RATING OR 
w DESIG. NUMBER NUMBER !i: DES I G. MODifiCATION 
..J 
v 
>-u 
0 SOCKETS 
"' 
X X-101 M.e. TUBE SOCKET 4 PRONGS - ISOLANTITE -48:327 8 P-7706776 P2 

X X-102 I.A. TUBE SOCKET 5 PRONGS - ISOLANTITE -49:328 8 P-7706776 P:3 

X X-1 0:3 P.A. TUBE SOCKET 5 JUMBO PRONGS - I SOL ANT I TE: -49:356 1 M-7407750 P1 

X X-201 RECTifiER TUBE SOCKET SAME AS X-101 -49:327 

X X-202 RECTifiER TUBE SOCKET SAME AS X-101 -49327 

X X-203 RECTifiER TUBE SOCKET SAME AS X-101 -49:327 

X X-204 SOCKET SAME AS X-102 -49:328 

X X-301 M.O. TUBE SOCKET 7 PRONGS (LARGE) -49:365 8 P-7706776 P5 

X X-302 I .A. TUBE SOCKET SAME AS X-301 -49365 

X X-303 P.A. TUBE SOCKET SAME AS X-103 -49356 

CABLES 

X *W-120 GENERATOR RECTifiER CABLE 4 CONDUCTOR WITH 2-6 PRONG PLUGS 1 T-7606033 G5 
ATTACHED 

W-1202 NOT USED 

X *W-120~ INTERCONNECTION CABLE 11 CONDUCTOR, WITH 2-11 PRONG PLUGS 1 T-76 6033 G8 
RECTifiER TO H.f. ATTACHED 
TRANSMITTER 

X *W-1204 INTERCONNECTION CABLE SAME AS W-1203 
RECTifiER TO H.f. 
TRANSMITTER 

*SPARE PARTS fURNISHED REfER TO TABLE IV. 

M-7~ p8713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606412 P298 

T-7606412 P299 

T-7606412 P300 

T -7606412 P309 

T-7606451 P2 

T-7606451 P51 

SHEET 24 

SHEETS 27 



C) C) TABLE II (CONTINUED) z z 
w w 
(I) (I) 

PARTS LIST BY SYMBOL DESIG~ATIONS rOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 
< t3 SYMBOL C) NAVY TYPE NAVY SPEC. MfR. SPEC IAL TOL. CONTRACTOR'S 
~ ~ FUNCTION DESCRIF'TION OR DRAWING ci RATING OF: DRAWING AND 
w w DES I G. NUMBER NUMBER ..... DESIG. MODIFICATION PART NUMBER 
..J ..J 2: 
u u 
>- >-u u 
Ill 0 CABLES (CONTINUED) C\J <0 

X X *W-1205 HIGH VOLTAGE CABLE 4 CONDUCTOR, WITH 2-4 PRONG PLUGS 1 T-7606033 G6 T-7606451 P6 
RECTIFIER TO I.F. ATTACHED 
TRANSMITTER 

X X *W-1206 HIGH VOLTAGE CABLE St.ME AS W-1205 
RECTIFIER TO H.F. 
TRANSMITTER 

W-1207 
TO NOT USED 

W-1209 

X X *W-1210 I.F. SIDE TONE CABLE 2 CONDUCTOR 1 M-7407550 G1 T-7606451 P11 

m 
X X *W-1211 H.F. SIDE TONE CABLE SAME AS W-1210 

X X *W-1212 I.F. RECEIVER TO I.F. 1 CONDUCTOR 1 T-7606039 G2 T-7606451 P13 
TRANSMITTER ANTENNA 
CABLE 

X X *W-1213 H.r. RECEIVER TO H.F. SAME AS W-1212 
TRANSMITTER ANTENNA CABLE 

ACESSORIES 

X X 1101 GUY - TOP ANTENNA TOP GUY ASSEMBLY 1 T-7605981 P2 

X X 1102 GUY - INT£RMEDIATE ANTENNA INT. GUY ASSEMBLY (4TH 1 T-7605981 P3 
SECTION FROM TOP) 

X X 1103 GUY - BOTTOM FOR MAST NEAREST LEAD-IN 1 T-7605981 P4 

X X 1104 LEAD-IN ISrnERMEDIATE FREQUENCY 1 T-7605981 P5 

X X 1105 LEAD-IN HIGH FREQUENCY 1 T-7605981 P6 

X X 1106 LEAD-IN COUNTERPOISE 1 T-7605981 P7 

---------·· 

*SPARE PARTS FURNISHED REFER TO TASLE IV. SHEET ~ 

M-7408713 SHEETS 27 



CD 
<D 

~ (.!) TABLE II (CONTINUED) 
z z 
w w PARTS LIST BY SYMBOL DESIGNATIONS FOR MODELS TBW-3 AND TBW~ PORTABLE RADIO TRANSMITTING EQUIPMENT 
(/) (/) 
<( <( 
(.!) 0 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
o!l o!l FUNCTION DESCRIPTION OR DRAWING 0:: RAl"JNG OR 
w w DES I G. NUMBER NUMBER !f DES I G. MODIFICATION 
..J ..J 
v (j 
>- >-
(j u 
Ll) 0 ACCESSORIES (CONTINUED) (\l "' 

X X 1107 GUY - BOTTOM FOR MAST FARTHEST FROM LEAD-IN 1 

X IX 1108 SPREADER SUPPORT 1 

X X 1109 WIRE 1 

X X 1110 SUPPORT HIGH FREQUENCY ANTENNA 1 

X X 1111 ANTI-SWING HALYARD 1 

X X 1112 BASE PIN BOTTOM OF EACH MAST 1 

X X 1113 BASE PLATE REST FOR MAST 1 

X X 1114 GUY STAKE 1 

X X 1115A, SPREADER 1 
1115B 

X X 1116 MAST SECTIONS TEN SECTIONS PER MAST 1 

X X TOOL KIT TO CONSIST OF THE FOLLOWING: 19 

~~~ CANVAS COVER 
SOLDER-KESTER ROSIN CORE, 
1 LB. SPOOL 

(C) HAMMER- 3-1/2 LB. #H.f. 
274 SIZE 4 

(D) PLIERS -SIDE CUTTING, UTICA 
#50-6 11 

(E) PLIERS -SLIP JOINT, UTICA 
#511-6" UTICA FIN. 

(F) PLIERS -DIAGONAL CUTTING, 
UTICA #41-6 11 

(G) PLIERS - LONG NOSE, UTICA 
#33-6 11 

SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7-08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T -7605981 P8 

T-7605981 P9 

T-7605981 P10 

T -7605981 Pll 

T-7605981 P17 

T-7605981 P13 

T-7605981 P14 

T-7605981 P15 

T-7605981 P16 

T-7605981 P12 

DL-7502136 L13 

SHEET-'2<J~.6 __ 

SHEETS 27 
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. TABLE Jl {CONTINUED) 

w 
PARTS LIST BY SYMBOL DESIG~TIONS FOR MODELS TBW-3 AND TBW-~ PORTABLE RADIO TRANSMITTING EQUIPMENT 

({) 

(3 SYMBOL NAVY TYPE NAVY SPEC. MFR. SPECIAL TOL. 
oll FUNCTION DESCRIPTION OR DRAWING 0: RATING OR 
w DESIG. NUMBER NUMBER ~ DES I G. MODIFICATION 
..J 
u 
>-
L) 

0 ACCESSORIES (CONTINUED) 
<D 

(H) WRENCH-CRESCENT ADJUSTABLE 
6 11 SINGLE END, NICKEL PLATED 

( I) MONKEY WRENCH-CRESCENT AUTO 
#019 

(J) WRENCH SET - LOCK SOCKET 
ICA #999 

(K) FILE -DELTA HALF ROUND 10" 
2ND CUT 

~~~ FILE -HANDLE -LUTZ #3 
FILE- IGNITION 611 -DELTA 
COIL FILE 

(N) SCREW DRIVER -MACHINE TYPE 
BLADE 611 LONG TIP 1/4" X 1/32" 
ROUND SHANK WHALE DE LUXE R146 

(0) FRICTION TAPE - ROLL W.E. & M. 
CO. ADHERE FRICTION TAPE 

(P) SET ALLEN WRENCHES 

X TELEGRAPH KEY -260018 RE26F112C 21 

X SOLDERING IRON LARGE AND SMALL TIP 19 HEXIGON 
NO. 85 

X GASOLINE CAN 5 GALLONS 19 

X OIL CAN 1 GALLON 19 

-

*SPARE PARTS FURNISHED REFER TO TABLE IV. 

M-7~08713 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

DL-7502136 L5 

DL-7502136 L1 

DL-7502407 G14 

DL-7502407 G14 

SHEET 2.1 

SHEETS 27 



TABLE IV (CONTINUED, 

SPARE PARTS LIST 8Y NAVY TYPE NUMBERS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

SPARE QU/,N. 
NAVY TYPE A!..L SYMBOL PARTS t{j~ e3~ 

NAVY SPEC. r:i. Mf"R. SPECIAL TOL. CONTRACTOR'S 
-,- z DESIGNATIONS DESCRIPTION OR DRAWING ~ 

RATING OR DRAWING AND .,.,_ :..1- NJMBER INVOLVED NUMBER DES I G. MODIF"ICATION PART NUMBER 
..Jc.:> ...lc.:l 

w wz ·...)Z 
X: _, >-LU >-W 
t.) - u _) ,.,;j c.~ ft'J \/) MISCELLANEOUS (CLASS 10) ,__ (") 

~~ 0 <J: 
f,/) :2 t00 

¢ 

X 80 80 E-701 GENERA TOR BRUSHES 22 #840 

I 
X 8 8 

X 20 20 E-711, E-712 SPARK PLUGS 22 #19851 
X 8 8 

X 1 1 E-713A IGNIHON CONTACT ARM 22 #12014 

X 1 1 E-713B IGNITION CONTACT STATIONARY POINT 22 #1028 

X 80 80 E-801• ODIERATOR BRUSHES 22 #840 

X 8 8 

X 4o E-811* MOTOR BRUSHES FOR 60 CYCLE 22 #76816 
I 

X 4 

X 4o E-831* MOTOR BRUSHES fOR 25 CYCLE 22 #768116 I 

X 4 I 
I 

~ 

X 4 4 1-101, 1-102, 1-103, 1-201 INDICATOR LAMP, 2 C.P., 12 TO 16 V. NAf-212772 1 TYPE 4 3./2 T-7606409 P112 

1-202, 1-301, t-302, 1-303 SINGLE CONTACT, BAYONET CANDELABRA P11 -11030 
BASE 

X 1 1 1-851* INDICATOR LAMP, 55 VOLTS 22 #76817 . 
X 1 1 I-851A* MODifiCATION RECEPTACLE fOR 230 22 #76845 

VOLTS OPERATION 

X 20 20 0-701 GENERATOR GREASE COVER GASKET 22 #19677 
X 1 1 

X 4o 40 . 0-711A CYLINDER HEAD GASKET 22 #19091 
X 2 2 

X 20 20 0.7118 BEARING PLATE AND GENERATOR SUPPORT 22 #19022 
X 1 1 ~KET 

* SEE NOTE ON SHEET 1 SHEET 2 · 
¢sPARK PLUG #19851 SUPPLIEO ON TBW-3 EQI:IIPKNTS. fURNISH #19850 fOR REPLACEMENTS ON TBW-3 
¢SPARK PLUG #19850 SUPPL I EO ON TBW..I# EQU I PMENTS. M-7408714 SHEETS 17 
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TAbLE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR ~100ELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

SPARE QUAN. NAVY TYPE ALL SYMBOL PARTS <llw <llw 
!---....- z z DESIGNATIO:-IS DESCRIPTION 

w- w- NUMBER INVOLVED .JO .JO 
w uz uz 

~ .J >-W >-W 

~ iii u 0 MISCELLANEOUS (CLASS 10) CONTINUED (/) (/) 
1- 0 ~(3 0.0: 
(/) ::.: <00 

X 4o 4o 0-711C CYLINDER BASE GASKET 
X 2 2 

X 4o 40 0-711D VALVE BOX COVER GASKET 
X 2 2 

X 80 80 0-711E INTAKE AND EXHAUST OUTLET GASKET 
X 4 4 

X 20 20 0-711F OIL BASE GASKET 
X 1 1 

X 20 20 0-711G GEAR CASE GASKET 
X 1 1 

X 20 20 0-711H FILLER CAP GASKET 
X 1 1 

X 20 20 0-711J FILLER CAP SHUTOFF GASKET 
X 1 1 

X 4o 4o 0-711 K FUEL PUMP ADAPTER GASKET 
X 2 2 

X 20 20 0-711L CARBURETOR FLANGE GASKET 
X 1 1 

X 20 20 0-711M GEAR CASE OIL SEAL CORK PLUG 
X 1 1 

X 20 20 0-711N OIL SEAL REAR MAIN BEARING 
X 1 1 

X 20 20 0-711 p GEAR CASE GASKET 
X 1 1 

X 20 20 0-711Q OIL PUMP GASKET 
X 1 1 

X 20 20 0-711 R GEAR CASE OIL SEAL CORK PLUG 
X 1 1 

X 10 10 THIMBLE, 5/32" GALVANIZED STEEL, 
INSIDE DIAMETER 0.40, INSIDE LENGTH 
0.80, CADMIUM PLATED 

----- ----- -------- ---- ---------- ------- --- -----------

¢SUPPLIED WITH EQUIPMENTS SERIALS 1 TO 500 INCL J 
QSUPPLIED WITH EQUIPMENTS SERIALS 501 TO 1100 INCL FOR TBW-3 EQUIPMENTS 
QSUPPLIED WITH TBW-4 EQUIPMENTS 

NAVY SPEC. MFR. 
0: OR DRAWING ~ NUMBER DES I G. 

2l #19172 

22 #191811. 

22 #19191 

2~ #19276 

22 #19301 

2~ #19454 

2l: #19455 

2l: #19479 

2J: #583 

2 #8127 

22 #19003 

22 #19312 

22 #19359 

22 #19382 

17 

-------- -

SPECIAL TOL. CONTRACTOR'S 
RATING OR DRAWING AND 

MODIFICATION PART NUMBER 

TBW-3 ONLY 

TBW-4 ONLY 

T-7606451 P48 

--- --------- --

M-7408714 

SHEET 3 

SHEETS 17 
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TABLE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR ~100ELS TBW-3 AND lBW-4 PORTABLE R/,DIO TRANSMITTING E.QUIPMf.NT 

NAVY TYPE ALL SYMBOL NAVY SPEC. MfR. SPEC tAL TOL. CONTRACTOR'S 
DESIGNATIONS DESCRIPTION OR DRAWING RATING OR DRAWING AND 

NUMBER INVOLVED NUMBER DESIG. MODifiCATION PART NUMBER 

10 I 10 

1 I 1 I -22026A 

2 I 2 I ·22058A 

1 I 1 I -22135A 

1 I 1 I -22238A 

1 I 1 I -22239A 

1 I 1 I -22330 

1 I' I -

1 1 

1 I 1 

*SEE NOTE ON SHEET 1 

M-303 

M-101, M-302 

M-301 

M-201 

M-102 

M-202 

M·?Ol 

M-801* 

S-101 

MISCELLANEOUS {CLASS 10) CONTINUED 

SNAP, 5/8" DIAMETER, 2-7/811 LONG, 
TO BE O'f MALLEABLE lRON 

AMMETER, 0 TO 5 AMPS. I R. f'. I EXPAND
ED SCALE, WITH ANTI-GLARE GLASS 

MILLIAMMETER, 0 TO 100 MILLIAMPS. 
O.C., WITH ANTI-GLARE GLASS 

MILLIAMMETER, 0 TO 15 MILLIAMPS. 
D.C., WITH ANTI-GLARE GLASS 

17-I-12A 

11-r-12A 

MILLIAMMETER, 0 TO 300 MILLIAMPS. I 17-I-12A 
D.C., RED MARK AT 90 AND 175 
MILLIAMPS., WITH ANTI-GLARE GLASS 

AMMETER, 0 TO 9 AMPS. R.f'., I 17-I-12A 
EXPANDED SCALE, WITH ANTI-GLARE 
GLASS 

VOLTMETER, 0 TO 15 VOLTS, 0 TO 150 I 17-I-12A 
VOLTS ±2~ AT 10 VOLTS, RED MARK AT 
10 AND 120 VOLTS, 600 TO 800 CYCLES, 
DOUBLE SCALE WITH ANTI-GLARE GLASS 
(INCLUDES RESISTOR R-206) 

AMMETER, 0 TO 20 AMPS. 

AMMETER, 0 TO 20 AMPS. 

SWITCHES {CLASS 24) 

D.P. SIX POSITIONS, ONE BREAK PER 
CIRCUIT, 10 AMPS., 3000 V.D.C., 
ROTARY TYPE 

2:5 

1 I NT-33 

1 I NX-33 

1 I NX-33 

1 I NX-33 

1 I NT-33 

1 I NA-33 

221 #76809 

22 #76809 

T -7606451 P49 

T-7605997 P24 I T-7606~10 P17~ 

T-7605997 P10 I T-7606410 P16E 

T-7605997 P14 I T-7606410 P17i 

T-7605997 P12 I T-7606410 P16 

T-7605997 P11 I T-7606410 P161 

T-7605997 P25l T-7606410 P17C 

T-7606024 G12l T-7606411 P2B>' 

SHEET 4 ---
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1 1 
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TABLE I\' (CONTINUED) ' 

SPARE PARTS LIST BY NAVY TYPE NUM3ERS FOR t,100ELS TBW-3 AND TBW-4 PORTASi..E RADIO TRAt~SMITTING EQ:...:IPMENT 

ALL SYtviBOL NAVY SPEC. r.i:. MFR. SPECIAL TOL. 
DES I G~iAT I m;s DESCRIPTION OR DRAWING 

~ 
RATING OR 

INVOLVED NUMBER DES I G. t-IODI FICAT ION 

SWITCHES (CLASS 24) CONTINUED 

S-104 D.P. SIX POSITIONS, ONE BREAK PER 1 T -7606024 G1 
CIRCUIT, 10 AMPS., 3000 V.D.C., 
ROTARY TYPE 

S-106 S.P. NINE POSITIONS, ONE BREAK PER 1 T -7606058 G1 
CIRCUlT, 20 AMPS., 15,000 VOLTS, 
ROTARY TYPE 

S-1 08, S-202, S-204, S-205., S.P.S.T., TWO BREAKS PER CIRCUIT, 3 7 #8280 P-7706778 P1 
S-206, S-207, S-210, S-305 AMPS., 250 V.D.C., TOGGLE TYPE 

S-201 D.P.S.T., TWO BREAKS PER CIRCUIT, 10 
AMPS., 250 VOLTS, TOGGLE TYPE 

7 #8244 P-7706778 P8 

S-203 S.P. FOUR POSITIONS, TWO BREAKS PER 
CIRCUIT, 10 AMPS., 210 VOLTS, 800 
CYCLE, ROTARY TYPE 

1 P-7706464 G2 

S-208 3 P.D.T., TWO BREAKS PER CIRCUIT, 10 1 T-7606024 G6 
AMPS., 3000 VOLTS, ROTARY TYPE 

S-209 3 P. THREE POSITIONS, TWO BREAKS PER 
CIRCUIT, 10 AMPS., 3000 VOLTS, 

1 T-7606024 G8 

ROTARY TYPE 

S-211 S.P.S.T., TWO BREAKS PER CIRCUIT, 7 #81110 M-7407301 P1 
0.75 AMP. 125 VOLT~ 0.250 AMP. 
250 VOLTS, PUSH BU ON TYPE 

5·212 3 P.D.T., CENTER OFF POSITION, ONE 21 #763 
BREAK PER CIRCUlT, 3 AMPS., 125 VOLTS 
ROTARY TYPE 

S-301 D.P. FIVE THRM, ONE BRE:AK PER 1 T-7606024 G3 
CIRCUIT, 10 AMPS., 3000 V.D.C., 
ROTARY TYPE 

M-7408714 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T -7606411 P2~ 

T -7606411 P25~ 

T-7606411 P257 

T -7606lt. 11 P26~ 

T -7606411 P26~ 

T-7606411 P26! 

T-76061111 P27( 

T-7606411 P27~ 

T-7606411 P27~ 

T-7606411 P27S 

SHEET___.;S;...__ 
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<0 
<0 

. 
SPARE ®AN. NAVY TYPE PARTS ~~-; w e3l,~..j -.- z z 

.~.J- :..-1.!- NV~~BER ..J(!) _.;(!) 
w ~_:.z uz 

'C -' :'-Lu .'>- IJ...i 
u - u u 
(") i'!'J J) 1.;) 
t- 0 l.[j...:,t c <f 
(f) :2:.': ~'\· (' tO 0 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 2 2 

X 2 2 

X X ¢2 ¢2 

X 2 2 

X 2 2 

X 2 2 

X 2 2 

X 1 1 

*SEE NOTE ON SHEET 1, 

TA~LE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS TOW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

ALL SYMBOL NAVY SPEC. MFR. SPECIAL TOL. ~ DESIGNATIONS DESCRIPTION OR DRAWING 
~ RATING OR 

INVOLVED NUMBER DES I G. MODIFICATION 

SWITCHES (CLASS 2~) CONTINUED 

S-302 S.P. fiVE THROWS, ONE BREAK PER 
CIRCUIT, 10 AMPS., 3000 V.D.c., 

1 T-7607799 G13 

ROTARY TYPE 

S-303 S.P. fiVE THROWS, TWO BREAKS PER 1 T-7607799 G18 
CIRCUITty10 AMPS., 3000 V.D.c., 
ROTARY PE 

S-304 TWO POLES D.T., ONE BREAK PER 
CIRCUIT, 15 AMPS., 10,000 V.D.C., 

1 P-7706766 Gt 

ROTARY TYPE 

S-851 PUSH BUTTON STATION COMPLETE 22 #76818 

fUSES (CLASS 28) 

f-201 FUSE, 3/8.AMP., 1000 VOLTS 9 #2101 

f-202 fUSE, 1/2 AMP., 2500 VOLTS 9 #2107 

f-203 LINE FUSE, 10 AMPS., 25 VOLTS 9 #1081 

f-701 fUSE, 25 AMPS. 22 #76813 

f-702 fUSE, 15 AMPS. 22 #76814 

f-801* fUSE, 25 AMPS. 22 #76813 

f-802* fUSE, 15 AMPS. 22 #76814 

RELAYS (CLASS 29) 

K-1 01 , K-301 KEYING RELAY, StX POLES DOUBLE THROW 
TWO BREAKS PER CIRCUIT, 12 TO 15 

1 M-7408215 G5 

VOLTS D.C., COIL RESISTANCE 7.7 OHMS 
±10!' 

---~ ------

M-7408714 

CONTRACTOR1S 
DRAWING AND 
PART NUMBER 

T-7606~11 P284 

T-7606~11 P285 

T -7606411 ?281 

T-7606~09 Pt07 

T-7606409 P108 

T-7606409 P109 

T -7606~09 P132 

SHEET-...:6;..__ 
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SPARE QUAN. 
NAVY TYPE PARTS ,aw e::JW 

-;-- z z 
w- w- NUMBER .. J(.') ....!<.!) 

w uz uz 
X: ...J >-w >-W 
u - u ...) 
o rn {f) (/) 
r- o Lf)~ O<J: 
Vl :;: \.'J0 w0 

X 1 1 

X 1 

X 1 

X X 1 1 
X 

X 

X 1 

X 1 
..... 
8 

X 1 1 -30311 

X 1 1 -30313A 

X 1 -30340 

X 1 1 -30628 

X 1 1 -30629 

--- , __ 

*SEE NOTE ON SHEET 1. 

TAbLE IV (CONTINUED) 

SPARE PARTS LIS1 BY NAVY TYPE NUMBERS FOR ~100ELS TllW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

ALL SYMBOL NAVY SPEC. MFR. SPECIAL TOL. 
DES I GNAT I O;~S DESCRIPTION OR DRAWING a-: RATING OR ~ INVOLVED NUMBER DES I G. MODIFICATION 

RELAYS (CLASS 29) CONTINUED 

K-701, K-601* , REVERSE CURRENT RELAY, 20 AMPS. 22 #76560 

K-821* DE ION LINE STARTER CONTACTOR ONLY 22 #76822 

K-822* DE ION LINE STARTER OVERLOAD RELAY 22 #76823 

K-822C*, K-842C* MODIFICATION HEATERS, 230 VOLTS 22 #76815 
K-822C* 
K-842C* 

K-841* DE ION LINE STARTER CONTACTOR ONLY 22 #76824 

K-842* DE ION LINE STARTER OVERLOAD RELAY 22 #76825 

TRANSfOIM:RS AND REACTORS (CLASS 30 l 
L-202 fiLTER CHOKE, 1300 TURNS, 0.65 HENRY 1 L-317163 

AT 0.15 AMP. D.C., D.C. RESISTANCE 
55 OHMS ±15~ 

T-204 RATIO 1:1.4, 300 TO 3000 CYCLE, 1 L-340149 
TEST 1700 VOLTS 

L-201 FILTER CHOKE, 1450 TURNS, 1 HENRY 1 L-332724 
AT 0.2 AMP. D.C., D.C. RESISTANCE 
45 OHMS 

T-203 0.133 KVA., 800 CYCLE, TEST 2000 
VOLTS 

1 L-365720 

T-202 0.201 KVA., 600 CYCLE, TEST 1500 1 L-565721 
VOLTS 

M-7408714 

CONTRACTOR'S 
DRAI41NG AND 
PART NUMBER 

T-7606410 Pt4~ 

T-76061Jt2 P29~ 

T-7606410 P14€ 

T -760641 2 P291j 

I 
T-7606412 P2901 

SHEET 7 

SHEETS 17 
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.... 
0 .... 

SPARE QUAN. 
NAVY TYPE PARTS (~; :....J /j L.~. . .i 

1--.--- -, z .... - ~w- NJt·lBER ...JC) ...J(9 
LU U Z ·..;Z 

~ _; :--w :- LU 
u - u _; 
() •'!J I> (.)") 
~~- () V'J...:!. c~ 
<J) :.::: ~">J (' tO (.0 

X 1 1 -30630 

X 1 1 -30631 

X 1 1 

X 1 1 -5Z3 

X 1 1 -801 

X 1 1 -803 

X 1 1 -807 

X 1 1 -837 

X 1 1 -843 

X 1 1 -1616 

X 2 2 

X 1 1 

X 1 1 

*SEE NOTE ON SHEET 1. 

TAELE I'.' (CONTINUED 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR t•100ELS TEM-3 AND IBw-4 PORTABLE RADIO TRAt,SMITTING EQ:..:IPMENT 

A~L SYMBOL NAVY SPEC. 0:: MFR. SPECIAL TOL. CONTRACTOR'S 
DES I G~AT I O~JS DESCRIPTION OR DRAWING ~ 

RATING OR DRAWING AND 
INVOLVED NUMBER DES I G. t-10DIF I CAT ION PART NUMBER 

TRANSFORMERS AND REACTORS (CLASS 30) CONTINUED 

T-205 RATIO 1:32, 200 TO 3500 CYCLE, TEST 1 L-365722 T-7606412 P293 
1200 VOLTS 

T-201 0.400 KVA., 800 CYCLE, TEST 1500 1 L-365723 T-7606412 P289 
VOLTS 

L-701, L-801* REACTOR 22 #76810 

VACUUM TUBES ~CLASS 38} 

V-203 AUXILIARY RECTIFIER TUBE RE13A600B 5 5Z3 T-7606451 P26 

V-101 MASTER OSCILLATOR TUBE (TRIODE) RE13A600B 5 801 T-7606451 P22 

V-103, V-303 POWER AMPLIFIER TUBE RE13A600B ~7 803 T-7606451 P29 

V-102 INTERMEDIATE AMPLIFIER TUBE RE13A600B 27 807 T-7606451 P30 

V-301, V-302 MASTER OSCILLATOR OR AMPLIFIER RE13A600B 5 837 T-7606451 P31 
(PENTODE) 

V-204 SPEECH AMPLIFIER TUBE RE13A600B 5 843 T-7606451 P23 

V-201, V-202 H.V. RECTIFIER TUBE RE13A600B 5 1616 T-7606451 P24 

INDUCTORS AND CHOKES ~CLASS 47} 

L-103, L-104, L-106, L-108, CHOKE, 2.5 MILLIHENRIES, 125 MILLI- 1. K-7808974 P1 T-7606412 P323 

L -304, L -306, L -308 AMPS., D.C. RESISTANCE 50 OHMS 

i..-105 5.5 MILLIHENRIES 26 #12731 T-7606409 P140 

L-203 ISOLATING CHOKE, 500 TURNS, #28 D.S. 1 L-303471 M-7408035 G1 T-7606410 P150 
C. WIRE, 5.4 MILLIHENRIES, 250 MILLI 
AMPS. D.C. RESISTANCE 11.8 OHMS 

SHEET 8 ---
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TADLE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

SPARE QUAN. NAVY TYPE ALL SYMBOL NAVY SPEC. MfR. SPECIAL TOL. 
PARTS <{:lw <{:JUJ 0:: ,___ z z DESIGNATIONS DESCRIPTION OR DRAWING ~ 

RATING OR 
w- w- NUMBER INVOLVED NUMBER DES I G. MODIF"ICATION 
..J(.!) ...J(.!) 

w uz uz 
:.:: ...J >-W >-W 
\5 ;n u u INDUCTORS AND CHOKES (CLASS 117) CONTINUED <f) <f) 
t- 0 ~~ 0<1: 
<f) ::;: <00 

X 1 1 L-302, L-303 M.O. FILAMENT CHOKE, 150 TURNS OF 1 M-71J07296 G2 
#24 D. C. C. WIRE, INDUCTANCE 0.55 
MILLIHENRY, D.C. RESISTANCE 1.7 OHMS 

CAPACITORS (CLASS 48} 

X 1 1 -48024-10 C-326 0.004 MFD.K 1000 V.D.C. TEST, 600 RE48AA112N 25 
V.D.C. WOR lNG, MICA 30 

X 1 1 -48205-A C-101, C-208, C-301 0.5 MfD., 400 V.D.C. WORKING, PAPER RE13A488C 25 

.... 
g 

X 1 1 -48279-5 C-131 0.002 MfD., 6000 V. EFF. TEST, 6 · RE48AA131C 25 
AMPS. AT 1000 KC., 4 AMPS. AT 300 
KC., MICA 

X 1 1 -48313-A C-106A, C-1068 2 X 0.1 MFD., 400 V.D,C. WORKING, 
PAPER 

RE13A488C 25 

X 1 1 -48334-2 C-121 0.00025 MFD. ±2~, 5000 V. EFF. TEST 
2.5 AMPS. AT 1000 KC., 1 AMP. AT 300 

RElJ8AA131C 25 

KC., MICA 

X 1 1 -48403-A C-206, C-21 0 2.0 MFD., 400 V.D.C. WORKING, PAPER RE13A488C 25 

X 1 1 -48406-5 C-124 0,005 MFD.~ 3000 V, EFF. TEST RE48AA131C 25 
#(9, 6.5, ~ 2), MICA 

X 2 2 -48410-10 C-115, C-203, C-207, 0.006 MFD., 1000 V.D.C. TEST, 600 RE48AA112N 25 
C-211, C-315, C-321 V.D.C. WORKING, MICA 30 

X 3 3 -48428-10 C-110, C-111, C-112, 0.02 MFD., 1000 V.D.C. TEST, 600 RE48AA112N 25 
C-117, C-118, C-119, V.D.C. WORKING, MICA 30 
C-129, C-309, C-331 

#CURRENT RATINGS AT (3000, 1000, 300, 100) KC. 
M-7408714 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606412 P32 

T-7606409 P77 

T-7606408 Pt 

T -7606408 P31 

T -7606408 P33 

T-76061J08 P21 

T -76061J08 P42 

T-76061J08 P24 

T-7606408 P13 

T-7606408 P10 

SHEET_-"-9 __ 
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~~AVY TYPE 
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.w- ~.w- N'J~·IBER .J(!) --'0 
t..JZ _,;Z 
:-w :>- !..U 
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4 4 -48487-10 

1 1 -48498-A 

1 1 -48514-2 

1 1 -48583-D2 

1 1 -48642-610 

1 1 -48667-62 

1 1 -48702-02 

1 1 -48707 

I 1 -48744-10 

1 1 -48906 

1 1 -481095 

TAfcLE I'.' (CO~TINUED, 

SPARE PARTS LIST BY ~!AVY TYPE NUMBERS FOR t•100ELS TOW-3 AND IB'w-4 PORTABi...E RADIO TRAtiSMITTING EQ·~IPMENT 

ALL SYt<IBOL NAVY SPEC. ~FR. SOECIAL TOL. 
OES I G!'<AT I mJS DESCRIPTION OR DRAWING a:: RAT n;G OR 

~ INVOLVED NUMBER DES I G. t~ODIFICATION 

CAPACITORS (CLASS 48) CONTINUED 

C-109, C-116, C-128, 0.01 MfD., 1000 V.D.C. TEST, 600 RE48AA112N 25 
C-307, C-308, C-310, V.D.C. WORKING, MICA 30 
C-313, C-317, C-318, 
C-319, C-322, C-323, 
C-324, C-325, C-333, 
C-334 

C-204, C-205 1.0 MFD •. , 600 V.D.C. WORKING, PAPER RE13A488C 25 

C-123, C-130 0.00035 MFD. ±2,, 5000 V. EFF. TEST RE~8AA131C 25 
#(8, 5, 2, 0.8), MICA 

C-127 0.0005 MFD. ±2,~ 3000 V. EFF. TEST, RE48AA131C 25 
#(4, 2, 1, 0.55 , MICA, CONSTANT 
CAPACITY 

C-104, C-120 0.002 MFD., 2500 V.O.C. TEST, 
1200 V.D.C. WORKING, MICA 

RE48AA112N 25 

C-314 0.00004 MFD. ±2,, 1000 V.D.C. TEST, RE48AA112N 25 
600 V.D.C. WORKING, MICA 30 

C-102 0.005 MFD. ±2%, 2000 V. EFF. TEST, RE48AA131 24 
#(8.5, 6.5, 4, 2), MICA CONSTANT 
CAPACITY 

C-201 8, 5, 4, 2, 1 MFD., 250 VOLTS, ONE RE13A488C 25 
COMMON TERMINAL RATED 6 AMPS., 600 
TO 800 CYCLES, PAPER 

C-114, C-335 0.00005 MFD., 2500 V.D.C.TEST, RE48AA112N 25 
1200 V.D.C. WORKING, MICA 30 

C-202 3.0 MFD., 2000 V.D.C. Eff. TEST, RE13A488C 1 5#1087313 
PAPER 

C-209 25 MFD.l 25 V.D.C. WORKING, RE13A549A 25 
ELECTRO YTIC · 

--------

~1-7408714 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-7606408 P9 

T-7606408 P40 

T-7606408 P23 

T-7606408 P27 

T -7606408 P4 

T -7606408 P65 

T-7606408 P2 

T -7606408 P37 

T-7606408 Pt4 

T-7606408 P38 

T-7606408 P45 

SHEr.:T 10 
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TAELE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR ~lODELS TUW-3 AND TBW-4 PORTABLE RADIO TRANSMITT lNG EQUIPMENT 

SPARE QUAN. NAVY TYPE ALL SYMBOL NAVY SPEC. MFR. SPECIAL TOL. 
PARTS ,;; w o3W DES I GNAT lmJS DESC r,: I PT I ON OR DRAWING 0:: RATING OR -r-- z z ~ w- w- NUMBER INVOLVED NUMBER DES I G. MOD IF I CAT lmJ 

...I C) ..JC) 
w uz uz 

~: ..J :-w .>- w 
u - L) ._; 

CAPACITORS (CLASS 48) CONTINUED o rn (j} (j} 

1/i ~ If)<( 0<( 
'"C) <0 (? 

X 1 1 -481105-2 C-122 0.0002 MFD. ±2%, 5000 V. EFF. TEST, RE13AA131C 25 
#(3.5, 2, 0.7, 0.25), MICA 

X 1 1 -481133-65 C-327, C-336 0.006 MFD., 2000 V. EFF. TEST, #(9 RE48AA131 25 
7.5, 4.5, 2.2), MICA 

X 1 1 -481134-Z2 C-302 0.00025 MFD. ±2%, 2500 V. EFF. TEST, RE48AA131 2 1053-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001~) PER °C. PROM -32°C TO +65°C 

X 1 1 -481135-Z2 C-303 0.0006 MFD. ±2%, 2500 V. EFF. TEST, RE48AA131 2 1066-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001%) PER °C, FROM -32°C TO +65°C 

X 1 1 -481136-Z2 C-304 0.00075 MFD. ±2%, 2500 V. EFF. TEST, RE48AA131 2 1023-6K 
MICA, TEMPERATURE COEFFICIENT -.002% 
(±.001%) PER °C FROM -32°C TO +65°C 

X 1 1 -481137-Z2 C-305 0.003 MFD. ±2%, 2000 V. EFF. TEST, RE48AA131 2 1 031-GK 
MICA, TEMPERATURE COEFFICIENT •.002% 
(±.001%) PER °C FROM -32°C TO +65°C 

X 1 1 -481213-F2 C-103 0.0012 MFD. ±2%, 2000 V. EFF. TEST, 
MICA 

RE48AA131 24 

X 1 1 C-701, C-801* 2000 MFD., 25 VOLTS WORKING 22 #76812 

X 1 1 C-703, C-705, C-803*,C-805* 0.01 MFD. 22 #76811 

X X 1 1 C-711 0.5 Mf'D. 22 #19411 

PLUGS AND SOCKETS (CLASS 49} 

X 1 1 -49006 P-202 SIDE TONE AND KEY PLUG, WITH BLACK 15 #75 
BAKELITE SHELL 

*SEE NOTE ON SHEET 1. 
#CURRENT RATINGS AT (3000, 1000, 300, 100) KC. 

M-7408714 

I 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER I 

1 
I 

I 

T -7606408 P22 I 

T-7606409 P78 

T-7606408 P53 

T -7606408 P54 

T-7606408 P55 

T -7606408 P56 

T-7606408 P3 

T-7606451 P44 
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~ QUAN. NAVY TYPE 
<>llw ~w 

z z 
w- w- NUMBER ..J(!J ..J(!J 

w uz uz 
~ ..J >-W ~-- w g a; u ·...l c')l (f) 
~ 0 tn<l: C<! 
(f) :E N<.!J <O<.!J 

X 1 1 
X 2 2 

XI 1 1 

X I I 1 I 1 X 2 2 

XI I 1 I 1 

X 1 1 

~I X 
X 2 2 

1 1 

: I I :I : I·· I 
X 1 1 

X 1 1 

X 1 1 

X 3 3 

XI I 11 11 -51004A I 

*SEE NOTE ON SHEET 1. 

TABLE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR ~10DELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

ALL SYMBOL NAVY SPEC. 
DESIGNATIONS DESCRIPTION OR DRAWING 

INVOLVED NUMBER 

PLUGS AND SOCKETS (CLASS 49) CONTINUED 

P-201 POWER INPUT PLUG, 6 CONNECTIONS NA.f C-48E 

P-201A POWER INPUT SOCKET, 6 CONNECTIONS, 
MALE 

P-203, P-204 I.F. AND H.F. INTERCONNECTION PLUG, NAF C-48E 
11 CONNECTIONS 

P-203A, P-203B, P-204A, l.f. AND H.F. INTERCONNECTION SOCKET, 
P-204C 11 CONNECTIONS, MALE 

P-205, P-206 l.f. AND H.F. HIGH VOLTAGE PLUG, 4 NAF C-48E 
CONNECTIONS 

P-205A, P-205B, P-206A, l.f, AND H.f. HIGH VOLTAGE SOCKET, I 
P-206C 4 CONNECTIONS, MALE 

P-701, P-702 PLUG RECEPTACLE 

P-703 PLUG RECEPTACLE 

P-704 PLUG RECEPTACLE 

P-801* PLUG RECEPTACLE 

P-802* PLUG RECEPTACLE 

"RAJAH" PLUG WITN EXTENDED BAKELITE 
FERRULE 

MICROPHONE {CLASS 51l 

Ml-201 I MICROPHONE WITH PLUG AND 47-1/2" I NAF SPEC. 
RUBBER CORD T-38C 

~ MFR. 

~ DES I G. 

12 

12 

12 

12 

12 

1121 

22 #76807 

22 #76805 

22 #76806 

22 #76820 

22 #76819 

29 #406 

1101 RS-38A 

I SPECIAL TOL. I CONTRACTOR'S 
RATING OR DRA .... ING AND 

MODIFICATION PART NUMBER 

T-7607797 G30 T-7606451 P62 

T-7607341 G17 T-7606412 P35E 

T-7607797 G20 T-7606451 P42 

T-7607341 GIS T-7606412 P356 

T-7607797 G31 I T -7606451 P63 

IT-7607341 G19 I T-7606412 P357 

I 

I 

M-7~0871~ 

I T-7606451 P40 

I T-7606451 P17 

SHEET 12 
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TA£:.LE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS TBW-5 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

SPARE QUAN. NAVY TYPE ALL SYMBOL PARTS o:,jt..J .aw 
NAVY SPEC. 

0:: 
MFR. SPECIAL TOL. 

z z DESIGNATIONS DESCRIPTION OR DRAWING 
~ 

RATING OR 
w- w- NUMBER INVOLVED NUMBER DESIG. MOD I FICATION 
.J(.!) .JC) 

w uz uz 
~ .J >-W >-W 

~ in u ,_; 
WIRES AND CONDUCTORS (CLASS 62) if) if) 

r- 0 l()~ 0~ 
if) ::.: NCJ <00 

X 20• 2o• 0 W-1201 GENERATOR RECTIFIER CABLE, 4 16 T-7609781 P6 
CONDUCTOR 

X 5' 5' 0 W-1205, W-1204 H.F. & I.F. INTERCONNECTION CABLE, 16 T-7609781 PS 
11 CONDUCTOR 

X 5• :3' 0 W-120S, W-1206 H.F. & I.F. HIGH VOLTAGE CABLE, 16 T -7609781 P7 
4 CONDUCTOR 

X 12' 12 1 W-1210, W-1211 SIDE TONE & KEY CABLE, 2 CONDUCTOR 17 
9" 9" 

X 6• 6' W-1212, W-121:3 RECEIVER ANTENNA CABLE, 1 CONDUCTOR 16 K-7809787 P4 

... 
g X 55()1 S50 1 W-1212, W-121:3 .,.OOEL "J" AIRCRAFT ANTENNA WIRE 1 

X so• so• TIN-COPPER WIRE, #2005-2, #20 (0.032) 1 

X so• so• 2000 VOLTS RUBBER INSULATED, HIGH 1 K-7809787 P4 
TENSION CABLE, #16 GAUGE STRANDED 
TINNED COPPER CORE, COVERED WITH 
RUBBER 

INSULATORS (CLASS 61} 

X 2 2 INSULATOR 1 M-7401246 G1 

RESISTORS POTENTIOMETERS AND RHEOSTt trs (CLASS 6:3) 

X 1 1 -65003E R-203 20 OHMS, 10 WATTS RE13A372J ' STYLE F 

0 RUBBER SUBSTITUTE MATERIAL 

M-7408714 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T-76064S1 PS9 

T-76064S1 P60 

T-76064S1 P61 

T-76064S1 P58 

T -76064S1 P54 

T-76064S1 P46 

T -76064S1 P47 

T-7606451 PS:3 

T-76064S1 P45 

T-7606411 P219 

SHEET 13 

SHEETS 17 
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SPARE QUAN. NAVY TYPE PARTS ollw oll\2! -- z 
L.J- w- NUMBER ..J(.') j§g w uz 

~ ..J >-w >-w 
~ - u v 
1- 8 (/) <'l 

~~ O<t 
(/) ::E <O<.'J 

X 1 1 -63011£ 

X 1 1 -63013E 

X 1 1 -63015E 

X 1 1 -63016E 

X 1 1 -63080[ 

~ 
X 1 1 -63081E 

X 1 1 -63095E 

X 1 1 -63288 

X 1 1 -63288 

X 1 1 -63288 

X 1 1 -63289 

X 1 1 -63426 

X 1 1 -63546E 

X 1 1 -63676E 

TABLE IV (CONTINUED) 

SPARE PARTS LIST BY NAVY TYPE NUMBERS FOR MODELS TBW-3 AND TBW-4 PORTABLE RADIO TRANSMITTING EQUIPMENT 

ALL SYMBOL NAVY SPEC. MrR. SPECIAL TOL. a: 
DESIGNATIONS DESCRIPTION OR DRAWING 't RATING OR 

INVOLVED NUMBER DES I G. MODifiCATION 

RESISTORS, POTENTIOMETERS AND RHEOSTATS (CLASS 63) CONTINUED 

R-213 1 000 OHMS, 20 WATTS RE13A372J 4 
STYLE E 

R-109, R-310 3000 OHMS, 20 WA TIS RE13A372J 
STYLE E 

4 T-7605861 P30 

R-106, R-302, R-309 5000 OHMS, 20 WATTS RE13A372J 4 T-7605861 P26 
STYLE E 

R-102, R-105 10,000 OHMS, 20 WATTS RE13A372J 4 T-7605861 P27 
STYLE E 

R-111 2500 OHMS, 60 WATTS RE13A372J 
STYLE F 

4 T -7605861 P31 

R-110, R-311 3000 OHMS, 60 WATTS RE13A372J 4 T-7605861 P10 
STYLE D 

R-~04, R-308 20,000 OHMS, 60 WATTS RE13A372J 4 
STYLE D 

R-101, R-301 100 OHMS ±1~, 1 WATT, COMPOSITION RE13A372G 3 r -1 T-7605849 P25 

R-209 100,000 OHMS ±1~, 1 WATT, RE13A372G 3 BT-l T-7605849 P53 
COMPOSITION 

R-202, R-208 500;000 OHMS ±1~, 1 WATT, RE13A372G 3 BT-1 T-7605849 P23 
COMPOSITION 

R-210 30 OHMS ±1~, 3 WATTS, COMPOSITION RE13A372G 20 E-2 T -7605849 P8 

R-307 20,000 OHMS ±5~, 2 WATTS,COMPOSITION RE13A372G 3 F-2 T -7605849 P71 

R-107, R-108, R-305, R-306 12,500 OHMS, 60 WATTS, TAPPED AT 5 RE13A372J 4 T-7605861 P25 
EQUAL VALUES STYLE D 

R-112 100 OHMS, 10 WATTS RE13A372J 4 T-7605861 P28 
STYLE F 

. 
M-7~08714 

l 
1 
![ 

i 
CONTI!A$5 DRAWING AND 
PART NU• R 

-~ 

l 
T-7606411 F28 

'(/!!' ' 
T -7606410 f 12o91 

J 
r-760641 o J•o• 
T-7606410 202 

T-7606410 P211 

T-7606410 P21C 

T -7606411 P236 

T-7606410 P201 

T-7606411 P22~ 

T-7606411 P21S 

T -7606411 P225 

T -7606411 P239 

T -7606410 P207 

T-7606410 P212 

SHEET 14 

SHEETS 17 



Sf" ARE QUAN. 
NAVY TYPE PARTS ·'3w <::l L.J -...-- z z 

w- :u- NUMBER ...!(.'} .J(.'} 
w uz <..JZ 

:-.;: ..J :-w .>•W 
u - <J ._; C') () !'!) (/) 

l/i §l lfl<O: 0<0: 
N0 (Jj (9 

X 1 1 -63678- J.O 

X 1 1 -63703-2 

X 1 1 -63752E 

X 1 1 -63809-15 

X 1 1 -63810E 

.... X 1 1 -63812E 

£ 
X 1 1 -631209 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

X 1 1 

*SEE NOTE ON SHEET 1. 

T AE,LE IV (CONTINUED) 

SPARE PARTS LIST l:lY NAVY TYPE NUMBERS FOR ~100ELS TtM-3 AND TBW-4 PORTABLE R1\DIO TRANSMITTING EQUIPMENT 

ALL SYMBOL NAVY SPEC. 0:: MFR. SPECIAL TOL. 
DES I GNAT I O~~S DESCRIPTION OR DRAWING ~ RATING OR 

INVOLVED NUMBER DES I G. MODIFICATION 

RESISTORS, POTENTIOMETERS AND RHEOSTATS (CLASS 63) CONTINUED 

R-115 20 OHMS ±1Q%, 1/2 WATT RE13A372G 3 BW-1/2 

R-303, R-313, R-314 50 OHMS ±2%, 1 WATT RE13A372G 3 BW-1 T-7605849 P70 

R-207 2000 OHMS, 20 WATTS RE13A372J 4 
STYLE E 

R-212 1 MEGOHM. ±15%, 10 WATTS, fERRULE 3 MVP T-7605849 P68 
TERMINALS 

R-312 4.5 OHMS, 20 WATTS RE13A372J 4 T-76058ol P36 

R-103 1.33 OHMS ±5~, 10 WATTS RE13A372J 4 T-7605861 P34 
STYLE f 

R-113, R-114 25 OHMS ±5%, 5 WATTS RE13A372J 28 KOOL-QHM 
5-K 

R-201 TWO MODEL 11 J" RHEOSTATS, 12 OHMS 13 #6601 K-7810191 
EACH,MOUNTED IN TANDEM LESS KNOB 

R-204 POTENTIOMETER, 100 OHMS, MODEL "H" 13 #0151 M-7407376 P1 

R-205 soo OHMS, 50 WATTS, MODEL II J II 13 #0325 

R-211 POTENTIOMETER, 500,000 OHMS, 11 
RESISTANCE CURVE A 

R-701, R-801* RHEOSTAT, 1 OHM 22 #76808 

M-7408714 

CONTRACTOR'S 
DRAWING AND 
PART NUMBER 

T -7606410 P215 

T -7 606411 P235 

T -7606411 P222 

T -7606411 P227 

T -7606411 P244 

T -7606410 P20~ 

T -7606410 P213 

T -7606411 P217 

T -7606411 P22C 

T-7606411 P221 

T -7606411 P226 

SHEET 15 
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gl I 

TABLE V 
APPLICABLE COLOR CODES AND MISCELLANEOUS DATA 

fOR MODELS TBW-3 AND TBW-- PORTABLE RADIO TRANSMITTING EQUIPMENT 

COLOR CODE IN MMF"D. fOR CAPACITORS 

A B c 
COLOR 1ST DIGIT 2ND DIGIT CIPHERS 

BLACK - 0 .0 
BRONN 1 1 0 
RED 2 2 00 
ORANGE 3 3 000 
YELLOW 

-
4 0000 

GREEN 5 5 00000 
BLUE 6 6 000000 
PURPLE 7 7 0000000 
GRAY 8 8 00000000 
WHITE 9 9 

COLOR 

BLACK 
BROWN 
RED 
ORANGE 
YELLOW 
GREEH 
BLUE 
PURPLE 
GRAY 
WHITE 

RMA COLOR CODE fOR RESISTORS 

A B c 
1ST DIGIT 2ND DIGIT CIPHERS 

0 .o 
1 1 0 
2 2 00 
3 3 000 
IJ 4 0000 
5 5 00000 
6 6 000000 
7 7 0000000 
8 8 00000000 
9 9 

IHrJ ['+ n~1 I I 

A B c 

D - TOLERANCE CODE: 

GOLD = 5~ SILVER = 1~ OMIT"' 2~ 

BAND ~T 

I 'f ~ ~ ' ORIGINAL COLOR ARRANGEMENT 
rOR 

A B c 
A B c 

RCA COLOR CODED CAPACITORS 

CAPACITY IN MMFD. 

VALUES DESIGNATE TOLERANCE BY COLOR. 

YELLOW t2~ BLUE t1~ BLACK tS~ 

I~~ I 

8 A C D 

I "~' " 

AXIAL LEADS 

NEW COLOR ARRANGEMENT 
rOR 

AXIAL LEADS 

A B C D BACKGROUND COLOR 

STANDARD COLOR ARRANGEMENT 
rOR 

RADIAL LEADS 

M-7-08714 
SHEET 16 
SHEET.~S....,1,..7....-



1-' 
1-' 
0 

TABLE VI 
LIST Of MANUfACTURERS 

1 1 1 1 
FOR MODEL TBW-3 AND TBW-4 POR)ABLE 

1
RADIO \RANSMil;TING EQUIPMENT 

1 
I 

CODE I MFR. 
f\MeER PREt I X 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

CAY 

CD 

CIR 

GAO 

CRC 

CAE 

CNA 

CLF 

GTE 

CBZ 

CUA 

COM 

CHC 

CMA 

NA~ 

WESTINGHOUSE ELECTRIC & MFG. 

CORNELL-DUBILIER COND. CORP. 

ADDRESS 

2519 WILKENS AVENUE 
BALTIMORE, MD. 

SOUTH PLAINFIELD, N. J, 

INTERNATIONAL RESISTANCE CORP. I 401 N. BROAD STREET 
PHILADELPHIA, PA. 

WARD LEONARD CO. 

R. C. A. RADIOTRON 

CULVER-STEARNS MFG. CO. 

CUTLER HAMMER MFG CO. 

MT. VERNON, N. Y. 

HARRISON, N. J, 

wORCESTER, MASS. 

12TH E. ST. PAUL AVENUE 
MILWAUKEE, WIS. 

NATIONAL RADIO PRODUCTS I 61 SHERMAN STREET 
MALDEN, MASS. 

LITTELFUSE LABORATORIES, INC. I 4757 RAVENSWOOD AVENUE 
CHICAGO, ILL. 

TELEPHONICS CORP. I 350 W. 31ST STREET 

ALLEN-BRADLEY 

A. J. ULMER CO. 

OHMITE MFG. CO. 

HAMMARLUND MFG. CO. 

P. R. MALLORY CO., INC. 

NEW YORK, N. Y. 

1322 S. 2ND STREET 
MILWAUKEE, WIS. 

90 WEST BROADWAY 
NEW YORK, N. Y. 

4835 FLOURNEY STREET 
CHICAGO, ILL. 

424 WEST 33RD STREET 
NEW YORK, N. Y. 

INDIANAPOLIS, IND. 

CODE MFR. 
NUMBER PREF' IX 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

CCC 

CJB 

CDO 

jCD 

lcAW 

j
eD 

CAW 

CSL 

CWL 

j 

NAME 

SIMPLEX WIRE & CABLE CO. 

J, R. ROEBLING & SON 

ELECTRIC STORAGE BATTERY CO. 

L. A. BENSON & CO., INC. 

CONTINENTAL CARBON CO. 

J, H. BUNNELL CO. 

D. W. ONAN & SONS 

PHILA. HARDWARE & MALLEABLE 
IRON WORKS, INC. 

CORNELL-DUBILIER CONO. CORP. 

AEROVOX CORP. 

CORNELL-DUBILIER COND. CORP. 

AEROVOX CORP. 

SOLAR MFG. CO. 

F. W. SICKLES CO. 

WESTINGHOUSE LAMP CO. 

SPRAGUE SPECIALTIES CO. 

ADDRESS 

79 SIDNEY STREET 
CAMBRIDGE, MASS. 

TRENTON, N. J, 

PHILADELPHIA, PA. 

BALTIMORE, MO. 

13900 LORIAN AVENUE 
CLEVELAND, OHIO 

215 FULTON STREET 
NEW YORK, N. Y. 

1428 ROYALSTON AV,NUE 
MINNEAPOLIS, MINN. 

7500 STATE ROAD 
PHILADELPHIA, PA. 

SOUTH PLAINFIELD, N. J. 

NEW BEDFORD, MASS. 

SOUTH PLAINFIELD, N. J, 

NEW BEDfORD, MASS. 

BAYONNE, N. J, 

SPRINGFIELD, MASS. 

BLOOMFIELD, N. J, 

NORTH ADAMS, MASS. 

THE RAJAH COMPANY BLOOMFIELD, N. J, 

MICAMOLD PRODUCTS CORPORATION 1087 FLATBUSH AVENUE 
. BROOKLYN, N. Y. 

SANGAMO ELECTRIC COMPANY SPRINGFIELD, ILL. 

M-7408714 
SHEET_!l 
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TOP VIEW Of" SPRING CONTACTS 
LEGEND 

1

1 GRID END Of GRID-GROUNDING CONTACT 
. 2 RECEIVER END Of" RECEIVER-GROUNDING CONTACT (7I & 3 SIDE TONE CONTACTS 

(1 1 & II P<¥R CONTACTS 
(10 & 5 ANTENNA BACK CONTACTS 
(9 & 6 ANTENNA TRANSMITTING CONTACTS 

8 GROUND END Of" GRID AND RECEIVER GROUNDING CONTACTS 
(12 RELAY BASE 
(13 STUB & LOCKING NUT 
(14) DAMPER ASSEMBLY 

* 
CAUTION NOTE: REMOVE RELAY fROM SET AND MICA PLATES fROM RELAY BEfORE ATTEMPING TO MAKE ADJUSTMENTS. MAKE 

ALL ADJUSTroENTS BY RAISING OR LOWERING STATIONARY CONTACT STUDS. DO NOT BEND SPRING CONTACTS. If" POWER 

CONTACT (#lt AND #4) SPRINGS DO NOT SEAT PROPERLY WHEN CONTACT IS MADE, ADJUST BLOCKS CARRYING STUDS SO 

CONTACT fACES ARE PARALLEL TO SPRINGS. SLIDE A PIECE Of CROCUS CLOTH BACK AND fORTH LIGHTLY BETWEEN 

SPRING AND STUD TO CLEAN CONTACTS. 

RELAY ADJUSTr-E:NT PROCEDURE 

1. REMOVE RELAY BASE (12) AND ADJUST STUB (13) TO BE 27/32 ± 1/611 HIGH AND REPLACE RELAY BASE (12). 

2. BE CERTAIN PLUNGER IS SEATED AT BOTTOM. 

3. RAISE PLUNGER .030" fROM BOTTOM. 

II. ADJUST POWER CONTACTS #II & #tt TO JUST MAKE CONTACT. 

5. ADJUST GRID END #1 Of GRID·GROUM>I~ CONTACT TO JUST MAKE CONTACT. 

6. RAISE PLUNGER AN ADDITIONAL .010" MAKING A TOTAL OF .040" fROM BOTTOM. 

7. ADJUST SIDE TONE CONTACTS #3 & #7 TO JUST MAKE CONTACT. 

8. ADJUST TRANSMITTING ANTENNA CONTACTS #6 & #9 TO JUST MAKE CONTACTS. 

9. ADJUST GROUND END #8 AND RECEIVER END #2 OF GRID AND RECEIVER GROUNDING CONTACTS TO JUST MAKE CONTACT. 

10. 

11. 

12. 

13. 
14. 

15. 

RAISE PLUNGER AN ADDITIONAL .135", MAKING A TOTAL Of .175" FROM BOTTOM. 

ADJUST ANTENNA BACK CONTACTS #5 & #10 TO JUST MAKE CONTACT. 

RAISE PLUNGER AN ADDITIONAL .OliO" MAKING A TOTAL Of .21511 fROM BOTTOM. 

ADJUST LOCKNUT "A" SO THAT LEATHER WASMER "B" IS JUST SEATED AGAINST THE CENTER Of CONTACT SUPPORT "C'! 
REMOVE DAMPER ASSEMBLY 114) WHICH IS USED ON SOl.£ RELAYS. 
ANY SLIGHT BOUNCE REMAINI~ AfTER ABOVE ADJUSTMENTS HAVE BEEN MADE MAY BE REMOVED BY SLIGHT READJUST-
MENT Of STUB (13). IF FURTHER BOUNCE IS NOTED, REPLACE ASSEMBLY (14) AND TIGHTEN ONLY ENOUGH TO REMOVE 
BOUNCE. 
AfTER ADJUSTMENT Of CONTACTS, CHECK ALL STUD LOCKNUTS AND MAKE CERTAIN THEY ARE TIGHT BEfORE REASSEie
LING RELAY. 

* MICA PLATES ARE NOT SUPPLIED ON ALL RELAYS. 

Fig. 25 Keying Relay Adjustment {Drawing P-7708688) 
136 
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Fig. 26 Average Frequency Calibration Curve of Master 

Oscillator, Intermediate Frequency Transmitter 
Type CAY-52238, Contr.ols A and B (Curve 236830) 
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Average Frequency Calibration Curve o£ Power 
Amplifier 6 Intermediate Frequency Transmitter 
Type CAY-52238, Controls C and D (Curve 264441) 

138 



~ 
1-

~ 
CXI -...J 
< 
I.) 

~ 
< 
..J 
..J 

I.) 

~ 
~ 
l&J 
1-
(J) 

~ 
• 

t.... . 
:r 

Fig. 28 

OSCILLATOR fREQUENCY IN ~EGACYCLES 
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Average Frequency Calibration Curve or Master 
Oscillator, High Frequency Transmitter Type 
CAY-52239, Controls A and B (Curve 264479) 
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Fig. 29 Average Frequency Calibration Curve or Doubler 
Qircuit, High Frequency Transmitter Type 
CAY-52239, Controls C and D (Curve 264480) 
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Ground Layout 1 Antenna and Counterpoise System 
(Drawing ~-7707150) 

148 



1101 

LOCATE ON FDURTI-L 11oz 
!SECTION ~ TOP 

1//6 
/OS£CT!OM5 

1115~A 
1115-B 

J/09 

/1/4. 

Fig. 38 

//08 1101 

1105 

/liZ 1113 

Antenna ~nd Counterpoise System, a Part of Navy 
Model TBW-4 Portable Radio Transmitting Equip
ment (Drawing W-1300391) 
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Fig. 39 Interconnection and Installation Drawing, 
Navy Model TEW-4 Portable Radio Transmitting 
Equipment (Drawing T-7605890) 
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Volt, 60 Cycle, Single Phase A. c. Operation, 
Parts o~ Motor Generator Set CD0-21648 (Drawing 
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Type CD0-73004-A. 
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ELECTRIC PLANT 

DIMENSIONS 
LENGTH •.• .OVERALL .••••. 31' 
W1DTH ••••• OVERALL ••••• J8' 
HEIGI-Il: ..... OVERALL ••••• JS" 

EAK PROOf fUEL TANK COVER 

l\ !/ ~ ~:E ~ 
1 

I 

1 

VAMTAPPET u= ·= i@ :m~ r~El1 R~~:::TWASHER 
-- . \ r l L: 'l'i I 11 VALVE SPRING 

E!l2l!f...Y!!! 

lNTAKE 
·VALVE GUIDE 

:YLINDER HEAD 
'ALVE SEAT INSERTS 

VALVE 
CYLINDER 

l!tt!:ISlON 
~STON PIN LOCK RING 

•1sTON PIN 
•IL Rlffi 
OMPRESSION RINGS 

EXHAUST OUTLET-~t 

EXHAUST MUFFLER I. ' 

CRANKCASE BREATHER -.......;.~.J---1--i-, 

GOY ARMA------T--\-+---1---J 

rm ADJ. sTuo-----t-

ENGINE BLOWER HOUSING/ 

lffiQN!] 

\l!i(i'\@1 @ITFUELCAP 

l2f..m 

. .............--OIL FILLER CAP& GAUGE 

I Jll • • ~N[1~~y~~~~~~~~LE 

111 1" u REAR BRG. SUPPORT 
& GEN. ADAPTER 

FUEL TANK 

RHEOSTAT KNOB 

u 

TANK 

SEAL ·REAR BEARING 
/---GENERATOR THRU STUD 

._....., •--- GEN. THRU STUD NUT 

---UIW~~~ ~-=u~ -REARGEN.BEARING 

ENGINE COOLING BI.OWER~'Ihzmj ; r~ ~ 
GOV. DRIVE GEAR , , ~!;;\\ "" . BRUSH 

. BRUSH SPRING 
OIL DRAIN PLUG 



Fig. 61 

TC ALTERNATING CURRENT GENERATOR ASSEMBLY. 

'BALL BEARING IS PRESSED ON SHAF'T WITH INCLOSED 
SIDE TOWARD ARMATURE. 

OUTER BEARING RACE IS HELD STATIONARY BY PIN DRI
VEN THRU HOLE IN BEARING PLATE HUB AND INTO 
.SLOT IN OUTER BEARING RACE. 

CARE OF COMMUTATOR A~D BRUSHES-----t 

0 
WRONG WAY 

' / 

... 
lr .. ... . a.. 
·f~· 
0 .... 

--~ . 

. /·-.". 

-CAUTION-

REPLACE ANY BRUSH 
WORN TO 3/4"0R LESS 

WHEN F'ITTING BRUSHES USE SANDPAPER WIDER 
TttAN BRUSH. 

-TEST LAMP
FOR TESTING OPENS 

SHORTS GROUNDS ET~ 

0 
.RIGHT WAY 

USE 3-4 CANDLEPOWER 8 
BULBS 

WITH 12 VOLT BATTERY 
USE 12 VOLT BULB 

WITH 6 VOLT BATTERY 
USE 6 VOLT BULB 

Generator Assembly and 
Type CD0-21647, a part 

Care o£ Commutator and Brushes_ Generator 
o£ Eng~e Generator Set Type CD0-73004-A. 
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CONTROL PARTS 
800 C Y. ENGINE GENERATOR SET 

1446 ASS'Y------.. 

• p 703 ------------., 
76805 

*P704 --------t_,., 76806 

19711----------; 
ASS'Y 

*P702 '1l 
76807 

* p 701 IP" ..,-..\\ 
76807 

GENERATOR PARTS 
&00 CY. ENGINE GENERATOR SET 

r------------1553 ASS Y 

,..----------1448 ASSY 

SY 

~--------------19692 

~752a4ASSY 

~-----------19509 
,------------19508 
,-----------19677 

19546 ~ 
;-~--------------------~~~19&79 

1957 

I - 19&55 ASS Y 

ff- 842 

....._ _______ 1160 

~-----19655 

* THIS SIGN DENOTES WESTINGHOUSE PART SYMBOL 

Fig. 62 Control and Generator Parts for Generator Type CD0-21647~ 
a Part of Engine Generator Type CD0-73004-A. 
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MOTOR GENERATOR SET 
Z5 CYCLE MOTOR -600 CYCLE GENERATOR 

~-----------1553 ASS'Y 

' 76634 

.----- 75081 

• 

76818 
33369+ 

76821 
S.0.3.C- 4210 + 

202+ 

~--------19692 

~'T'f)22A ASS Y 

~ 19509 ~==============19508 
-------19677 

~~-,~.J 
~----------------19679 75088 -'~~ 

19546 

75082------------~~ 

19578---------

•!• THIS SIGN DENOTES WESTINGHOUSE CATALOGUE NO. * THIS SIGN DENOTES WESTINGHOUSE PART SYMBOL 

*C-80~5 -
76811 ~ 

f--------19655 ASS Y ._ 
842 

'-------1160 

----------19655 

Fig. 63 Motor Generator Parts for Motor Generator Set Type 
CD0-21652. 
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MOTOR GENERATOR SET 
~0 CYCLE lwiOT'OR -800 CYCLE GENERATOR 

.-------------15.53 ASS'Y 

.------75081 

• 

1033369+ 

76821 
S.0.3.C- 4210 + 

209+ 

....---------19682 

~752a4ASSY 

~ 19509 ~==============--19508 
- -------- 196 77 

(0---~ 1~~ 
r-~-------------19679 75088 -)~ 

19&48·-------------------' 

75082-------------~-+ 

•l• THIS SrGN DENOTES WESTINGHOUSE CATALOGUE NO. * THIS SIGN DENOTES WESTINGHOUSE PART SYMBOL 

~ 842 

'-------1160 
.....__ _____ 19655 

Fig. 64 Motor Generator Parts £or Motor Generator Set Type 
CD0-21648. . 
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OIL PUMP 
(REAR YEw) 

OIL PUMP - The pressure oil pUMp is of the gear t7Pe, 
operated by a drive gear meshing with the -in crank
shaft gear. Action is positive and insures lubrica
tion at all times providing there is a sufficient 
quantity of oil in the base. 

OFIRATION - The eraakshaft gear meshes with and drives 
the aain drive gear which is on the outside of the 
crankcase but within the gearease. The driving gear 
which aeshes with the driven or id!ing gear which 
rides freely on a shaft in the oil pump body. Both 
the driving and driven gears are inside the crankcase 
and are covered by the oil pump body. The oil is 
sucked from the oil base thru the intake cup and in
let tube into the oil pump body. The intake cup is 
screened to present foreign bodies getting into the 
oil puap. 

OILING - Both the puap and crankcase have drilled oil 
passages conveying the oil under pressure to the points 
of required lubrieatiOD. Oil enters the oil puap pass
age at "A" and tr-e:ta thrOIIlth a short passage in the 

..... ..... ..... ..... ..... , ..... 
'--, 

.. I 
II I q I 

~--~~ _/_CRANKCASE I 
.-- _j r---- --------

body to the point "B". There it leaves the body and 
enters the crankcase passage to •c•. A cross passage 
drilled to •c• permits oiling the front crankshaft 
bearing a~ "D". The oil also travels across the side 
of the crankcase through passage "C". At the other 
end of the ease "C" the pressure relief valve controls 
the pressure of the oil in this system. Also the oil 
enters another passageway "C" and lubricates the rear 
crankshaft bearing. 

At "E" and "D" the crankshaft is drilled so that the 
oil enters the drilled passages and is fed to the 
connecting rod bearings. It is also sp~ayed onto the 
other moving parts suvh as the cylinders, pistons, 
tappets, etc. It then drains down into the oil base. 

Fig. 65 Oil Pump Assembly a Part of Engirle Generator Set Type 
CD0-7:5004-A. 
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XI. ~rAcmn; TUBES 

ALL TUBES SUP?LI'!::D 'JITH THE S~UIPlf.r;:NT SHALL BE CON
SUMED PRIOR TO EMPLOY11EN'r OF TUBES FRm.I GENERAL 9TOGK. 

CAUTION: - IN ORDER TO OBTAIN SJ\.TI.SJi'f.'/)TORY TUBE LIFE, 
THE Fit AMENT ~JOL'rAGE MUST BE M_''..INTAINED AT THE GORREC T 
VALUE OF 10.0 uoLTS AS INDICATED BY THE R"RD LINT£ ON THE 
PILPJ,':..~NT VOLTlvTET"P.R. OPERJ;.TION J" T OVBR VOLTAG~ WILL 
REDUCE THE FILi',MENT LIFE:, VJB:ILE O?ERl,TION iT "UNDER 
VOLTAGE WILL Rn.;DTJCE 1,HE m.nss ION FRO"f-1 THE TUBE liND IN 
TIME Rli2SULT IN A DECREASE IN OUTPUT. OTHEE Rt:.TINGS 
GIVEN THROUGHOUT THE TEXT OF THI3 INSTRUCTION BOOK r.JU~T 
BE R'::Gt"RDED IF OPTIMUM TUBE LIPE Ic TO BE OBT1:',IN-r.::D. 

LIST OF TUB"SS EHPLOYED 

11-1. The tubes used in th0 Navy Model TBW-4 Portable Radio 
Transmitting Equipment arc as follovvs: 

Intermediate Frequency Transmitter 

1 Navy Type 801 Master Oscillator 
1 Navy Type -807 Intermediate Amplifier 
1 Navy Type -803 Power Amplifier - -

High Frequency Transmitter 

1 Navy Type 837 Ma2ter Oscillator 
1 Navy Type =837 Intermediate Amplifier or 

Frequency Doubler 
1 Navy Type 803 Power Amplifier 

Rectifier Idodulator Unit 

1 Navy Type _523 Low Voltage Rectifier 
2 Navy Type 1616 High Voltage Rectifiers 
1 Navy Type -843 Modulator 

11-2. The vacuum tubes used in this equipment are operated 
within the limits specified in Navy Specification 
RE-13A-600C. If optimum tube life is to be obtained, 
the cautions gi.ven throughout this ins true t ion book 
must be observed. 

11-3. When the ciruci ts of the HIGH FREQ.UENCY TRANSMITTER 
have been properly resonated, the grid current of the 
Navy Type 837 tube, used in the intermediate amplifier 
or frequency doubler circuit, will be approximately 3 
to 7 milliamperes aR indicated by the I.A. GRID ~URRENT 
meter, while the grid current of the Navy Type _803 
tube used in the po~er amplifier circuit will be ap
proximately 20 to 40 milliamperes as indicated by the 

GF-377 
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P.A. GRI"J CURRENT meter. The input to the Navy Type 
803 power amplifier tube should never exceed 175 

milliamperes as indica tod by the P .A. PLATE CURRENT meter. 
Overloading of tho power amplifier tube will result in 
decreased tu~)e life. 

ll-4. The INTERMEDIATE FREQUENC:Y TRAN0MI'rTER circuits when 
oroperly resonated will result in a grid current of 
approximately 12 to 20 milliamperes for the Navy Type 

803 tube used in the oower amplifier circuit. This 
current will be indicated by t~ P.A. GRID CURRENT meter. 
The input to the power amplifier tube should never exceed 
175 milliamperes as indicated by thG P.A. PLATE C:URRENT 
meter. 

11-5. Both the Navy Type 801 .grrl Navy Type 803 tubes are of 
the thoriated filament type. In case of sevGre overload 
resulting in the overheating of tubes of this type, the 
electron emission may be very slight or m&y be reduced to 
a point where oscillations will not start. Unless the 
overload has liberated a large amount of gas the activity 
of the filament can usually bs restor~d by operating the 
tube at normal filament potential for ten minut·.;s or longer 
with the plate potential off. This reactivating pro-
cess, if carried out in thG equipment, can be accelerated 
by raising the filament potential, as indicated by the 
filament voltmeter, to 12 volts, but no higher. If the 
reactivating orocoss is carried out on a test set up 12 
volts should be used for tho Navy Type 803 and 9 volts 
for the Navy Typo _801 tube. The useful life of all 
thoriated filament tubes is usually ended long before 
the filament burns out. If a tube loses its emission 
and cannot bo reactivated within a reasonable length of 
time by the method described above, it should be replaced 
by a new tube. 

11-6. The folloviing tabulation c ompsres the operation of tubes 
use;d in the equipment with the ratings listed in Navy 
Spscification RE-13A-600C. 

Navy Type _801 Tube as a Class C Oscillator• 

Full Load 
Operating Data 

Plate VoltagG 
Plate Current 
Control Grid Current (D.C.) 
Filament Volta~e 
Filament Current 
Plate Dissipation 

450 Volts 
60 MA 
12 MA 

7.5 Volts 
1.25 Amps. 

15 Watts 

Maximum 
Rating 

600 Volts 
70 M.A 
15 MA 

7.5 Volts 
1.25 Amps. 

20 Watts 

CF-377 
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Navy Type 843 Tube as Audio Amplifier Class A 

Plate Voltage 
Plate Current 
Control Grid Volts {D,GJ) 
Control Grid Current tD.C.) 
Filament Voltage 
Filament Current 

Full Load 
Operatlng Data 

250 Volts 
25 ~,!A 

-20 Volts 
0 
2.5 Volts 
2.7 Amps. 

Maxlmum. 
Rating 

425 Volts 
18 - 32 ~,7A 
-35 Volts 

2.5 Volts 
2.7 Amps. 

Navy Type _____ 803 Tube as a Class C Amplifier {C.W. and 
M.c.w. Condition) 

Plate Voltage 1950 Volts 2000 Volts 
Plate Current 175 MA 175 MA 
Plate Dissipation 125 Watts 125 Watts 
Fllament Voltage 10.0 Volts 10.0 Volts 
Filament Current 5 Amps. 5 Amps. 
Control Grid Voltage (D.C. ) -75 Volts -500 Volts 
Control Grid Current (D.C.) 40 MA 50 MA 
Screen Grid Voltage 350 Volts 600 Volts 
Screen Grid Watts 25 Watts 30 Watts 
Suppressor Grld Voltage 45 Volts 50 Volts 

Navy Type _803 Tube as a Suppressor Nodulated 
R.F. A~plifier Class C (VOICE Condition) 

Plate Voltage 2000 Volts 2000 Volts 
Plate Current 90 MA 110 MA 
Plate Dissipation 40 Watts 125 Watts 
Filament Voltage 10 Volts 10.0 Volts 
Filament Current 5 Amps. 5 Amps. 
Control Grid Voltage {D.C.) -200 Volts -500 Volts 
Control Grid Current (D.C.) 10 r& 50 1-TA 
Screen Grid Voltage 250 Volts 600 Volts 
Screen Grid Watts 25 Watts 30 Vfatts 
Suppressor Grid Voltage -110 Volts 50 Volts 
Suppressor Grid Current 0 

Navy Type ___ 807 Tube as a Class AB R.F. Amplifier 

Plate Voltae;e 250 Volts 
Plate Current 100 EA 
Plate Dissipation 25 ~Natts 
Heater Voltage 6.3 Volts 
Heater Current 0. 9 Amp. 
Control Grid Voltage (D.C.) -10 Volts 
Control Grid Current (D.C.) 3 MA 
Screen Grid Voltage 250 Volts 
Screen Grid Current 3.5 MA 

·:!-Class AB R.F. A~plifier Operating Data 
not included in Specification RE-13A-600 C 

.. 179 .. 

~} Volts 
~~ J1'1A 
25 Watts 

6.3 Volts 
0.9 Amp. 

~~ Volts 
-h~ MA .. 
';~ Volts 
~~ Iv'IA 
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Navy Type 5Z3 Low Voltage Rectifier 

' Filament Voltage 
Filament Current 
Peak Inverse Voltage 
Average Plate Current 

Full Load 
Operatinp.; Data 

5 ·~V'o;Lts 
3.0 Amps. 

1400 Volts 
125 M.A. 

Navy Type __ 1616 Tubeasa Half Wave Rectifier 
• 

Filament Voltage 
Filament Current 
Peak Inverse Voltage 
Peak Plate Current 

*Average D.O. Plate Current 

<71-From two tubes 

2.5 Volts 
5.0 Amps. 

5000.0 Volts 
0.8 .Amp. 
175 MA 

Navy Type _837 Tube as a Class C Oscillator 

Plate Voltage 500 Volts 
Pltt te Current • 075 Am;;s. 
Plate Dissipation 10 '•Va tts 
Fila:11ent Vol ta::;e 12.6 Volts 
Filament Current 0. 7 A:r!lPS. 

Control Grid Volta~o (D.C.) -100 Volts" 
Control Grid Current (D .0.) .008 Amps. 
Screen Grid Voltage 150 Volts 
Suppressor Grid Voltage 35 Volts 

-180-

Maximum 
Rating 

5 Volts 
3 .o Amps. 

1400 Volts 
125 MA 

2.5 Volts 
5.0 Amps. 

5600.0 Volts 
0.8 Amp. 
260 MA 

500 Volts 
.080 Amps • 

12 Watts 
12.6 Volts 

0.7 Amps. 
-200 Volts 
• 008 Amps. 
200 Volts 
200 Volts 
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:(II. ro~·r·~ ..... -==~):JIPI<?~_·TI1 , OF-:1") .. I'I~~C} l;.~f) 35 51VICE r:,1G1:~:rc·ri01JS 

~1-JG·Il\J~~ 2-:::r:~I~ rc~·· s::~ T~:PE C:)0-7;3004-!~ 

12-1. ''hen ope,...stin~ the l':;pe C'J0-7;5004-A ::=:''·:r .::.., c;:;::;::;-;~u.:rC"? SEr in 
field service, the location of t~:1e plant is :important. 'In.1.en 
operated on the ground, a rlace should ~e selected where it 
will ":le f'ree of sanJ, mwi, anJ. Just, if possible. Alt:·lou.:-::h 
tbe unit is :wotected a;:ain:st nor1:1al exrosure, it i[; (lesir
able to shelter it wherever p~actical. r:l.e plant ·aill 
ope~ate satisfactorily in rain, but unnece~sary exposur~ 
to .,ain as 'aell as othe-ro elenents is un,5.esi::'able. Locc.tions 
of ~1igh humidit~r are also un.iesirable an·3. s:1ould be avoided 
when possible. rhis e;enerntor S·Jt is of 1~1recision con ... 
str•1.ction, a::1J keepinr, the unit as clean as possible will 
aid c;re·at ly in reduc inc; bre ak ... downs and trouble. 

12-2. Gre.:tt care s:1ould be ta:cen ':.::·len :r:10vins c:1e unit to see that 
it is not dama:':8d b:t hwn:;lnc a.G',Binst ot~1er' objects, or 
dropped, t':le"eby ia:-nacln: its trans;•ortation co.se, the ~lount
in::; sy·ste:m, or she motor cene,...ator or- co~:1t-rols themselves. 
If t:1e plant i.::; filled with oil and .~·asoline, it s'1ould 
alwnye be kept in an upricht position unlass it ia certain 
that the vent openi~:s fov the breo.ther and sasoline tank 
a-re tigl1·:;1~r closed .• "7ith t}~.:~[;e oper1i:r1 .. :s sl-1ut tic;htly, tl~e 
unit is sealed, and ~ay be te~porarily carried in any posi
tion. 

12-3. ':-.rhe;1 opo-ratin::r, t~1e ~J.ni t in a s:·.1c..ll roon or ,:.>ed, rro]'er 
conside'cation mu.st be z.ive~1 tc ventilo.tion. An adequate 
sun:::l..,,.. of' fresh cool air to t:1e Gl1"'.:i.no 2nd a ':'13an.s for 

.L.... t.-' "· 

12-4. 

12-5. 

Cischa""'~ing heated air anJ e~1aust ~ust be ~Yovided. 
C!l'"'1l.Ll ar·~-~ ~:-vt:>•~t C ::r·e <:<'>Ql'l·l '·~c. r:,-.'Al"C'l qc...-l ""J· 11 ·:-• .. ,.-, ·~ ·"'l""Ctl Ql'f : .. ) ,,,..,....._ .;J!J , ::_·· <...;c;_ .....,. ..._ __ _.., ~ '~ •'-''-' ..__./._.,_, ~ ..J..k ... V•J- •~• U, .;,.,V ......., -"' \j ..-. ...:. 

of t~1e loc Ett ion fey. the :;:-;ln:·l t a1Joa-rd any ~-:-w ls ve~1 ic le 
or. boat to iDsu"'e t:1:::.t nec:1a:·1icz..<.l noises 2n:l vP)ratic'n v;ill 
not interfere with op~:.,.-ation of tho equip:·1:mt Ov> ~:'c:r-·sonnel 
aboal"'·:'.. 

CAUTION: E:X:I;nsr C:,:,s:::;s ::· ''C·:' I'T-: TYPE C")C-73004-A 3IT ~'Il'TE 
CEE!f,r3:~ . ..:~.ro~ c~·~I-·~· -~~ ~~·;-.Ts:·.~ II~Ll·T".v_:0.J OT: .-~i:SI1T:I IF p··qoFE11 
P~')ZCP-~Y:T'I 0~.:· S I~-:-1 = ~" C r .:~ ~~~~:=~~lT. 

-sxh '3.US t 

''!hen t:1e enzine :onerator is operateJ in a closed, or even 
a well ve~1tilated r'OOn, the e.Yll.aw:::t :;ipe ':11Ust ::Je con:r1ected 
to dispose of the es-bon-monoxide 3as. Ot~erwise illness 
or even death to re~sonnel will rssult. 

It is extremely imrorta~t, when ope~atin3 t~e unit in a 
closed ve:J.icle, to :~""'ovide some ,~,eans of d.isposinc; of the 
ex1aust .::;ases. A flexible metal hose must :-:;e com1ected to 
t:1c ex!1.8u.st muffler outlet pipe, and :run outside of the 
truc:c. ::::1is pirJe c'1ust be securely connected to t:1e plant, 
so t 118"'e ·::ill be n.o ::-~an,3er of it beeomi~,~ loose or d:lseon
n2c~ed, end it s~ould ~c of a t~pe thut is reasonably cas 
..... ., ,~'1 t ... 
t., -._;-"'' • 
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12-6. Prec8.ut'Lons must ~;e b:;,;(an t;l;:::.<: c;:huu::t ::i9e:::: .:_"to not pass 
ne 2\ Y' cu1. ~r ir1 f'la~'1'11:1a :J le ::nat, S!' i al. C OlLS i ~J.e ~-: a.·-c i 0:,.1 1~1us t L~ls o 
be ~"i ven to the hi,::~h te:nperature o:f t:1e exhaust pipe vJhen 
handlinG t:asoline or oil, at any inflr.:u:n"lo.':.;le flui:-:.1 spilled 
on the pipe or r.1uffler woul<: ir:l:~1ed.iately beco:~1e ic;nited. 

~.rent ilat5.on 

12-7o v·entilation is most in;:.·,ortm1t when operatin_: the rla..nt in
"'i·-;e a roor·1 or an~y conf)ned 8"'c'·:o. LaC 1

{ of ,.,.,.,o·nr::·y. ve.,.,+-i-~-.- ·--'~ • • ... ¥ •• , ., ..... ~ .1. . ,... ' ...... \;-. - ' .1~< ;. ~~· -' .; ..l .... lJ 

lation '.vlll cause se"'ious c3e.rnace clue to overheatin::.;. 

12-8. Any ~asoline engine develops considerable heat ~urins 
o~'·J-r.o.tion an:l ;,;.eans nust be pr:oviie~"i to re':':ove t:1e heat 
.fyor!. tho c ompart:r:",ent in 1.'-1 ... 1 ic~1 it is oper at in:"<. Proper 
ven-1::; 1.1s t ion o;::,enin,···s nus t be ;_")r ovided in t:-.te form. of' in
lr:;ts and outlets f~:o:n t:1e room or enclostl.re to prevent 
~o~ air l!schar:·~e1 b7 t~e plant from ~eing recirculated 

12-9. 

a:-11 rv;a:Ln passed t~1t'O'l1<~:'1 t:1c enrJn3 coolin;:· system.. This 
v.rill CDJ.2C an event'.J.8.l "'ise i:.1 te1:1peratu,~e in t~J.e room" 
vf.1l cl1. rt':.2.:r -y. e ac}l 40 .OY. 50 --} e ~~ree s ~:"Li,~:.~J.e ;- t~.1B.n :1.oY::~.a 1 }~c,orn 
te!!.1]")'J~~:"tj1re 2.11(; .. cause ~~~~sr··~1.a::e to t:·1e T"lerlt. 

J:n col:.:L YV·2.at:.1er it J~E r~ossl"::le tc) COJ1Grol ·c~~!.G teJ'~1:-:'3r.:~:~ture 
of t:;;1e roo:Y', or co,-,~p?.rt:-::e:.1t in --:}lich the }:lc.n t o~:;erates by 
sL;J,rlv closin0 a no"'tlor1 of t:1e c1isc~-1c::>r<"S o-:·,en:i.n:-· fron the 

-· ..... 'w·' ,.._ '·- -• '-

~00~~. I~(l t:1.i,s ~:Iz,y, a nor.·-:'~al tei\-1.~:~"er·aCttYf7 co.11 ~:::e l':·~oir1ts.i11.2d 
i l'l t !·1 e -r·o c:rr1. 

settinp up the PJ.ant for Oneration ____._ ___ _.;._ __ 
12,..10. The .:c"'i rst step in sett:Ln:: up the Typ2 CD0-73004-A :s:::ci:r::; 

G'SIT:'::T)AI'O':> s:::::r for CJ!BY'Btion \;'Jill be to sel£;ct S'. loc ~t ion 
bes.ring iYl ;>'lind t:.1c re,:t..l.i.,..er.~en:::;s ex~:ressed in ?aX'a:"raphs 
12-1 to 12-9. 

12-11. '?b.en the plant has :)een ::roi_;e,.-, l:r lex:; c~ted, the c a,..,r;}.,.inc:: 
case cover shoulc.I be yemoved. I:~~tis :i.s ac::::onrlisheJ 1TY ro-
Fovin~; the t:':'.umb sc-rev!s fr-or'l t:1s flan[."ed base. The cover 
may then 'bo lifted f:ro:o: tl~Le coneratinc set. 'Jhen the cover 
is l10t L1. use, its flsnce f.i 11'oface must be l!rotected a_;ainst 
dal"".a_"'e to prevent nicks o,~ :;~.-sn·cs t:1.2t would effect the 
~:vat e r t i ::1 t s e a 1. 

12-12. Ch:::-,ec th:~ quantit~r of fuel, t:'le oil level, an:J. lool~ for~ rn:l'Jr 
;el1·3rP.l .-~a.r1.arl"s .~.1~1J.t r~"..rl~r l1.ave occtlr~e·.J tc) ~~:1e 1.111it :lurirr; 
'::n?.ns~Jo.,..,tation. J:1'10 fuel ·!::;;::~:(tl<: on t>:3 J•ls.:n:; has et capacity 
of 2 - Hllons, an,', s'10~.1.ld ';e filled. '/it~l stunC:a-r-d Nav-y Air-

• . I 

c--ro.ft ~-asolir1e .¥~1 :rr)e t.\.:·:?530. ?~·lis s~1011lc~. lJo ·=~-C;~e vvit:~l the 
aiJ of a s~itablc ~ensure or fun~el to avoi2 spillinc caso
lil1G c>~?er tlte unit. l'f1e small ocrovi in. tl1e co11tcr of tl1.e 
(·asolJ_rle Co,;··· r:lu~:: "be o:;e:~1Gd to reliB\76 a11:r lYartial V2CUUl~ 
that ~i~1t be forced as t~o casolinc is ·uced up. 
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12-13. the Oil lEvel should bC c::1eC\~.G~5. by :-:lS&nS Of t~l.e ba-;:ronet 
.r_a,L1,...c '"'n,..; -lf' ·L·t .,..., '''C·?·A +·'--l"'n J/4 ...... )"'an 'i·l··,ch '"'e·lo·•; ·l->,o :_. <:v, o. ......... . .£.,...J ........ ~ ~....,. u ... C:\ ..... T ~.- •• _, ... ,_.L ·-' "v ...... ......., 

f ,ll ,.,.,~,..,•..- ~l.T"c~,.,,.. fi·t'l '; . .,.,,n·'1c- !.(lo~::c-:, (·;>o..-. !"!<'t'":'1'·nA'~") Or 'H::1VY ..A. ..4.. 1•4.<;.1. .. -:..., i ~vJ v. 1 , \.,.~- ·,~ ._.,_, ..4.. .l _ _,, ...... ~ .. -· ··- ...... .._... v 

Grade T2110 (for col~ weat~c,.., o~eraticn) must be added. 

0 !,1._;;.;..:;~;.;..:1.;;...aJ..,;,:1 ;~ 

12-14. The crtmk-case r:•.ust be d~a:'L21;;d an:J the lubricatinz oil 
c~J.a~l!'·:ed at leust 3:1Ch fift'J' :1ou1~s of operation due to t:1.e 
:1.i7:11:r lc aded fuel lJ.S ed in its ope r2,ti on. 

12-15. 1·.'h0n tl1e enz:tne is ope't'ated on b.J.;:hly le ac:ed fuel a nunbor 
of c~e~ical im:mr-ities for.rn durin~ co~bustion that ~ass by ... .._~ ..... "' 
the rd.ston and piston rin.-:-:r, ·Gnt9""ll:lf t:10 CY·ank-case. 
1'~.1.ese :ar.Jo:: soon combine wit~1 t;.J.e oil val)O,.., ::m~l t:1.e oil 
in tbe enr.,..ine :coTP1inz shJ:~ce 0.~1~~ c:.cid con!poun~is 3.n t:J.e oil. 
In t1:.2 ·.les:;.::n o~· the u;1it t'.1e ;;, election of ··n:::tals :1as been 
li:~1ib>:'l. ~o as few t· 7 -;-)es ~u: r·,os:.sible :i..n c:.-1e crankcase and 
f'UA] c~mtOWJ ;-0 l'J.1'-l-';e .. y ,.,,,,c,,::;..nt {- 11·"""'A ~~~l. 0 r:l 4 Cal l'e'·,c'-';ODS ...,_ -.,~ .. 0 ~} 1_., L,._ v ,.. V..... .: J ...,, v ,..,..,.... U ... ~ ;.) '-' '"'· \~ .. ~ ..- ~·C. W......, e 

r:1e fJn:tl solution, 1.1C•'7·:ve•, :Ls f~·2cruEmt oil c:·uJ.nfin"· to 
1 ."'.,...., I) t .. 0(":1 F.· C'l ~ f".""'~, 1-:"\ ..!.-.,,')~.; ,_::1~-f- ··,'"!-10'" ·'-,-,1 . t-l ·*· '-· L·1l'G, o-~ .:.ar n'" .:)OS,J~Cl "'' t.:.~u .... r ·....t ... d .. rl.,.vnL.<..~ ac _on. 

1.8-J.S. T~.1e oil lsvsl :is i::1'.1: .. c8t·:;:l }J~T CJ.J.e ba~ronet; ~:··au:e on t:-le oil 
fille·v ca'"0. 05 .. 1 18"tJSl rL~l.O~J.l·~:_ ~:t:; ·Ts.inta:L::·le:3 :Jet;;een t:~e 
ll·r:'l,Jl" ;:n~1 l1Low 11 ,"f.\.,..,'r ··"~(1 "·"'Ve·r z.llo~-'JF'.~ :-" ~t'n'l to rhe •• """.. .L • .• • .• ~.:~ •. l ..... , a~ .. ~--. ..... -' ,.., . . ..., _._ ~- .._. -·•· v_t u,_ 

12-17. 

ll-....,,1r.·q't'il ,.~'"'" 1,' ·;-~'.,e ni] l"''·o] c;:'-,oul;l '-,e c'-'0~" 1 '~'.-; .l:::A'il"'.T un-J\..·, .... ,_.,:_,V _ ~~c ... '·...... . .... ~~ 1 •.• ... '-·' J .. ~---'- . . ..... ,__, ...- __ , ·~--- """· ... ,_ •• ,. ...,. 

til t~-~e o.:>3rator is f'3;-,_llir,,., '.V~.t:J t~±G no.tu.,...al oil consu:'lp
tion Of she 0;.1.('-:lne, an( a;;J .:'re::.;,uc;1.tly the.,esfte., 2S is 
necos:::~:r~;r to ins'}.,..,e that the oil L:-vel :c-le~.:er. <: .. 1.ropz ~)e1mv 
t '1e n-:--> an.r~c -rH ::1a 1"!:{ on tJ:1e l.J o.:ro11.e t 2 a1J.-c~e. 

Cold ~atl1e r o·oer at ion 

'r~n:1e11 t e·;_~~~'e rat ,J. ~ e s 
the propJ., oil be 
c or11n:Jr c i &1 r·.r' ad 0 s 
as srr,cifisd, are 

are belovJ rloy:v:al, it L:; essential that 
selected :for ol··3Yation. T:1.e following 
o.f oil :":J.a;j' ·)e usec1 .if :f'·Tavy C':'ades of oil, 
not available 1 

?-T~ -· ''10 ~h o ..... -,,""' "'''0 ··-ove 40° ", _t:~c.v;; :::,c J0 ) .[· . ..J.t.:.t.::.l ~-?r...J a0 ..:. • 
Nav71 ~!·2110 or- SA'"'"' -;.~10 to 10° F. 
Nr,vy .f:/,?110 o-r' ~_,.A'::" 11,1 Q, T'lus 10~ 1rerosene :for ... ~ v 1/ ""-' .... _ _,_ ' -- 1.,../ ., ....... . 

all tcr:1}'2Y.atu.,..,es 'oelow 10° P. 

12 1 '"' I"" ....... a,..,+-~n"' h" 1'0,.,.,"'"' ,o.•lf'""l"Cl'lr ·'1. .... 'is s···'-1··-f''·"' .... or---' +-o use"" - ,,.. ..L ~:: lt<" ' lJ _ ... ~;· .~ .. ,:., -.J ~··'··~VI,) -.. .... ~ .... • ,L ~A u' . G ..L. c., L; ~- (...l,; v . tJ v \ <,..A. 

':Vin·':.;e.,.. oil o,., to diluce an oil with not m(we tl1an 10°-r of· 
roo·_, cle·"n ,~,..,Ylo"en"' or- c 1 e~n f'uel o-il '11'"'"' o-lll'''l~t b·-=> "'' ..... :., (..l..,. .t':..V ·. Q ... v . ..,;-L.,.~,::., -~ -.... .J.,. .... l.O ..L.. ... :.lo 1,.J V 

cha:1"'ed :'l'1.ore fr>ccr·J.3:1tly tlJ.an .fi.fty (30) ;'lC,UY.S if tl1is 
practice is ~ursued. If difficulty is encountered in start
in_'! th2 e:::1c:in0, e.ny On';; QY 8.11 Of tho 2Ur ::e::::tions below ::107 
be .fo llorred: 
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1. ~Ieat the oil in a suitable container to avrcroxit"latel·: 
212° F. .. ·' ' 

2. rreat the intake manifold with a blow torch, ~e~nc 
ca~eful to avoid, inas3uch as ?Ossible, the la~cer 
of .::xrloJin_:, :':asolino or ::::asoline f:.L'!les fr-or1 t:1e 
fuel ta'1::., carb'.J.Y'etor or 17lB..''lifolc'i. 

'7, 
v• If t~s en:ine Etarts but runs rou~~ly, partially close 

the throttle and allov,r ~:1e engine to run ~).'(; less than 
a orr'1Gll s pe ·:; 5. un t i 1 it -vv arms up. 

4. Dlock off the air intake ia t::1e sheet :::etal olo·,yer 
'1ouDinc; co ?revent an int alee of col::l at;, a,~ounJ the 
cyli!ide,;.::mtil the e~1,::_:ine hac :u:-.:'::. a c:1ance to wsrm 
up. T.Tn,:: .. e-~ r10 circu:-;1StGncez s::loul;J t~1e et1z:irle 1Je run 
lonr··e r tl.um t"l YGG ·r.1inu-G e s vd. th 'che air i ::rc nke blocked. 

5. Allow n 15-':inute ·va::-n-·.1p reriod af:3er a col] s·tart, 
to nal~e S'J.re thf<t t:.he e~-'1;:-:~ns w::.11 come up to proper 
sp:;e,:J. and vv3.ll ~~cevelor\ t'1e rsqu.ired a:~lOunt of J)Ower 
when t'18 lo3d. is ar·plicd. 

12-19. "1'.1.en fi ,..,,:;t startin? tb.e ~NC'I:T2: C:'-:,~r:::;.,.I'Oi S' I' in low ar~.bient 
ten:r;er::l.;T"'::c:, t~:1e out:r;:·:J.t volta ·e of t::te A·C· 7ener:ator may 
be low. ~s t~e set is opeTated, however, t4e output volt-
a-·c ':.Jill ·f"':\se ar.·:: Tlthin a ~:1alf hour, :1er_,endinE; on the am
bient, full ~at~1 volta_·e will ~e available from the generator. 
:r:'lJ.l.l >O':·r.:;:o O'lt:;;ut :~y.om the transmitter l-:'la:r not be available 
durin(': this '"8''io1. I'I:J.e filancnts s:.1ould ;:K3 operated on as 
neJ.r "'G.tod vol~ace ss can be 01Jtain~~d cry tlH; adjus tnent of 
t 11G fila;--:cnt -r~1eoste.t dnr.inc: this r;•eriod. i';liB effoct of' 
rodr1.ced voltL'1:-".e J.urin_c: t:1.e vva"'n-up pe:rio·:J_ vvill rot occur 
at normal roor1 ambient te1-:-1I"e'1~attlT';e. 

Tr-aneportation Clam11 ~·:uts 

12-00 Loc''·1::J.'" "Uts py.c '"Y.O"i'"';:;r: to '1ol:~ -H,c ~-la·-:-rr an" cl''~'''n the ¥--J e ...... .,~~-(.~~ .. ..._ ___ ,_.._. .L:''· \ . ....._ ......... ~ -· ..J...~- '...1~--~ __ ·-"- _u ..1.-..-- CU.-J.~ 

1.:u.1it to t:1u ~:as0 :2"J.1~l1.1Q; ·cv.al1Dl:~or·ta_tic:li. ~~~:1GSo 11ubs nre 
located 2:1c::J.-r t:1c oil bass on 'JetcJ.l. si~~.e of t!'le p2.ant. The 
}.1:J.tr: s:-1o~.11c1 be .ttrrrnecl. cl Jc.-r· of tl'le clm~p to allo~H t~l-0 
vib~ati~g notion of the ~lant to be restricted only bj 
ru';)'tJe-r shock:normts 'C('lile in opcr::t:Lcn. 

Crankcase Ventllation 

12-21. 'f7.ti~.?~·Il·~~-I3EPC~~-.'~ :~r .. ~.,-,·rr:~~: ~~I.'~-~ :::~:TC!~.C 1.~Jl.~CE C~S~I1.;,Il'J ~r~LL~.2 -2:-r:.~ 
C~P.:·Jl(CASE ~J.2.2·~riLli:2C:r~ IS OP~~~-~lJ. ;r~1is Tnust ;~e oper1ed ~-:3forc 

e.ny attcrnpt is rJac1G to r:d~art t:1.e tL."lit. 
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Startin:~ the En~ine 

12-2:J. "/:.1en the fore~-:;oins _1ctails have been clH3cked, the z;asoline 
valve on the un:'lersi:le of the fuel tank should_ be opened, 
and t~l-e enzine is the:::l. in readine.::s to start. starting is 
accomplished b:~ wind in:::; t:1.e starting rore a round the c;roov ed 
pulley on t~1e c:ene-rator end of the unit ana then c;ivinc a 
quic:.c pull. 

12-23. As this is heine done, it will be necessary to partially 
close the choke, denertdin? on weather conditions. In cold 
weather the cho1:e r:1ust oe'-'in a nearl7T closed position for 
the engin,e to obtain a rich enough mixture. In v;arm v:reather 
only light c~o~dn:3 will be _required. Care must be used 
to prevent floodins or too rich a mixture. 

12-24. 'Vhen the en,:?;ine starts, it will be necessary to continue 
to provide a richer than normal mixture until it is Ymrmed 
up. During the first few minutes of warm-up, the choke 
button should be pushed cradually inward until the fUll 
open position is reached without the engine 11huntins" or 
sputterinG fror:1 a lean mixture. 

Connecting Load to Power Unit 

12-25. ':then the unit has been operated for a five or ten Y:linute 
warm-up :;eriod, its operation should be stable, and the 
transmitter and battery load :nay be connected. When this 

12-26. 

is clone, the chargin2: control r:1-costat should be immediately 
adjusted to the desired value before further operation is 
allm7ed. 

The 
the 
of 
too 

trans:Ji t cor r:1ay be turned on w~1ich will partially load 
c;enerator. If, at tl1-is tlY!'!.e, there is an~r unsteadiness 
operation or 11huntinc; 11 of' the .zovernor, the encino is 
cold and requires a few ninutes of additional warm-up. 

12-27. Operation of' the unit ~ay be continued for intermittent or 
extended periods. Should tho occasion arise for z~ continu
ous operation, it ~ill be-necessary to chec~ the fuel level 
at regular intervals of approximately two hours, and the 
oil level at intervals of fifteen to twenty hours. 

12-28. Two recc~taclss are provided to receive conventional paral
lel blade plugs. These outlets are for the purpose of 
supplying eurrent to a soldering iron, and- lights for illu
mination of the op<Dratinc; equipmant. The maximum output 
ta1cen from these receptacles should be limited to 250 watts. 
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12-29. At the conclusion of tho operating ~oriod, the machine is 
stopped by pressing th8 i3nition stop?in; button that is 
located on the blov·Ior air hous inc of the machine. T:J.is 
button cuts off the ignition and i~nediately stops the 
onc:;ine. 

12-30. ~fuon the set is to be shut down for the last time at sone 
particular locality, it is desirable to stop tho engine 
by shuttins off th8 fuel valve on tl1e under sLio of the 
gslsoline tank. '"ll1en t!1i s i~; done 1 t~e on_:;lno vli 11 continue 
to run until noa,..ly all of the fuel is usG,~. fron the 
cat'burotor. T:.1ls will r.rcvsnt s::\ill:Lnt3 in the ovont that 
tho unit is inverted in the carryin,: case. 

12-31. ·~en the fuel v~lve is shut off in this manner, it is desir
able to also dinconn8ct the radio transmitter to prevent 
surges in voltace that will occur when the unit ~inally 
runs out of fuel. 

~enlac 4 n" Carrvin 7 Cuqp 
• I. ,k \A .J... h' J ( . ,;; ·;, ~ """,""J 

12-32. ~hen the engine tenerator has cooled to approximately nor
mal temperature, the following operations are necessary to 
prepa~e the unit fo~ transportation. · 

1. securely tiz;.htcn the casoline tank cap. 

2. Securely close the sasolinc tank vent. 

3. M~ke certain that t~c gas line valve is shut 
off, as t~is controls the fuel flow to the 
carburetor. 

4. m1.ut off the cr::.m~·:ca:.::,:: ventilctor. This seals 
the crankcase to prevent loss of lubricating oil. 

5. Tigh.ten the t:rans:rortat1on clc,:np nuts (2). 

6. Check the oil drain ~lu.:; for t iC:'l tnc ~ ~, to bo 
sure no oil leak will develo~ at this point. 

7. lccheck all of the a~ove operations to make 
certain t~at none havo bee~ forgotten. 

8. The aluminum housint: should no'N be inspected to 
be certain that the flan~e has not been dented, 
and that there is no sand or obstruction on the 
g::.~s 1:r.et on the bo.se of the unit. These surfaces 
must bo troo.ted carefully and the gasket must 
always be in good condition othsrwiso the leak
proof joint will not bo maintained. 

CF-377 
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9. The aluminum housing may now be carefully 
lo~ered over the unit, and all of the hold 
dovm ·.; scrows replnced and securely ti,zhtened. In 
doing thie, it is a good idea to start all of the 
screrrs, but not ti;3hteninc them down until all 
are in ~lace. The unit will now be in a suitable 
condition for t~ansportation. 

Conrre~1cns i vc Operating Data 

12-33. It will frequuntly be desirable to check tho 800 cycle A.C. 
oper-ating voltage to ascertain if it is the correct value. 
This should be done by checkinG the voltace at the trans
mitter by the meter provided for this purpose. The 
voltage should not be checked at the generator as a correct 
readinG will not be obtained due to the inductive and 
ccpacitivc circuit in the transmitter power supply. 

12·34. Any voltmeters or ommotors used for measuring this current 
must be desiened for use on 800 cycle equipment, and 
measurements must be taken at the transmitter and not at 
tho plant recoptocle. The D.C. output volta13e may, however, 
be checked wherever it is convenient. 

12-35. Inside of the generator control box f'ivo taps o.re provided 
for the purpose of obtaining the proper A.C. voltage. The 
plant:J arc provided with a ranc.;e of adjustr:tent from 110 to 
130 volts, in stops of 5 volts each. 

12-36. Under no consideration, hovrevor, should these taps be 
changed sxcept by n person autho~izod end experienced in 
service of engine sanorating sets and radio transmitting 
e quipnon t. 

12-37. The A .c. volt ago is diroc tly pro:)ortional to the operating 
speed of tho unit. In order to produce the proper f're
quenc:r, c.nd proper voltage, the set r.1Ustbe operating vlith
in a few percont of 2666 8.P.H. It is desirable that the 
governor be adjusted so that t~e operatin3 speed of the 
mcchine at no lood be somewhat over 2666, and at full load 
somovihat under 2G66 "'"\..f.!L This practice vrill bring the 
frequency to 800 cycles nt mocliura load on the mnchinc, and 
at this speed, also providing the proper A.G. and direct 
cur~cnt voltage for charging. For additional data on this 
subject, see tho wiring diagrsrm. cmd governor c.djustment in-
structions. ' 

~use ~epl~cement 

12-38. The generator winding is protected by a 15 ampere fuse in 
the A.C. circuit, and a 25 runpero fu~e in the "9.C. circuit. 
A blown fuse will be indicated by a failure to obtain either 
one or t~e other of these voltages from the machine. In 
this event it will be necessary to replace the fuse with 
one fron tho spare po~ts. 
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12-39~ 

12-40. 

·,'Jee1:ly Service - 50 Hours of Ope:t:.~t ion 

1. Oil Change - rhe oil should be changed in accordance 
with the foregoirig oiling instructions. 

2. Spark Plugs - nemove the covers from the spark 
plugs and the spark plug from the cylinder head. 
Clean and reset the spc.r~c y:;lug point csap to .0;25 11 • 

The .,. spark plu.a;s used in these plants are 14 m1n. 
Champion #J-10~ These pluGs are of the proper 
b.eat rBnse for this type unit, and when repL:::.ce
nents o~e made, they should be of the same make 
o.nd model number, to insure proper rezul.ts. The 
spark plugs should be removed and cleaned after 
every fifty hours of operation, and t~e spark 
plug t;ap set crt .025 11 , A close inspection should 
be made of these rlucs to determine ~lethor they 
should be re'l~ced. ~eplacement of t~e plugs 
should be msde after each 50 hours of oneration 
if required. ~ 

3. Breaker Points - The ignition broo.ker :;:'oints used 
on thGse plants are operated by a non-metallic 
plunger extendinz from the breaker arm to the cam
shaft on which is cut ::1 cam or eccentric. This 
r:1oves the the ::_:-Jlunsor in c.nd out to open the breaker 
points. These brealwr .r)oints should be inspected 
occo.sionc:.lly, cleaned end set c.t .020i1 clearance. 
If the points h:J.vo beconc badly burned and pitted, 
they should be re)laced. An inspection should be 
made of tho brca~er arm return spring to see that 
it is in its proper position. Rapid deterioration 
of the brc~ker points can be capaed by a defective 
capscitor. The breaker point c :citor is mounted 
directly behind the breaker arm on the breaker 
mechanism housin~. If excesc5.ve arcing occurs at 
this point, a fa~lty capacitor is indicated and 
should be replaced. 

Honthly Servicing - 200 ~-rours of Opsrat ion 

1. Ignition - ~emovo the cover from t~e ignition 
breaker mechanic~, turn the engine over by hand 
until the breo.ker points are open. The points 
should be clciJ.nod, the gop set at .020 11 and cover 
replscod. 

2. Fuel Syste~ - ~emove the gl3ss bo~l from t~a fuel 
filter, clean and replace. 

3. ?~inor Lubricc\t ion - Plac o a drop 01n 1 ish t lubri
cating oil on the following points: throttle 
shaft boarincs of cc.rburetor, governor ball joint, 
carburetor choke sh:J.ft bearing. 
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12-41. 

Six Month's Inspection 

After each six months of operation, all of the 
foregoing points should be 00ne over thoroughly. 
In addition, remove the brush cover from the 
generator, inspect all brushes, replace those 
that are worn appreciably, remove the saskot 
plates from the rear 6f the generator shaft, 
after removing the crankin3 shieve. Clean out 
all hardened grease and re-fill wi tt1 ball bearing 
grease navy Grade "A". use about one to.blespoon.ful 
to re-fill the bearing, re9lace the gaskets and 
tigh.ten the saslret :t-::late carefully. Rer:lOVG the 
air filter fro~ the engine, clean thoroughly in 
gasoline, dip in used lubricatin3 oil, allow to 
drain at least two hours and replace on the 
carburetor. 

Accessories Service 

12-42. The carburetoJ; used on this ]lant is the Zenit~1. R20T. 
Little care or attention need be given those carburetors, 
outside of an occasional cleanin~ per~aps once a year 
to insure that the bowl has not become filled with 
sedt:nent. 'There are two adjustnents on the carburetor. 
The main jet adjustment is made b;r turning t~1e handle 
adjustment needle at the bottom of the fuel bowl cover 
cloc~{Wise, to reduce the fuel mixture, and counter-clock
wise to increase the fuel cixture. An idlin~ or air 
vent adjustnent is located at tho side of th~ carburetor 
air horn, projecting fron ·it at an angle. The proper 
settinc of this adjustment is approximately 1/2 turn 
open from the full closed :~:;o~>itlon. The approximate 
prope~ setting of the main jot atop the carburetor bowl 
is four tu~ns open from the full closed position. Minor 
adjustments of those carburetor jets may be ~ade occa
sionally, but continuous adjustment should not be attempted. 

12-43. No adjustr.1ent sl1.ould be ~n.ade until aft.::;r the motor has 
been running for at least one-half hour and has reached 
normal opsratins temperature. The proper setting of the 
main jet s:1ould t;1en be dstormlned by turninc; the main 
jet cloclc~lise, towards tho ~losed,posi~ion, until the 
plant bog1ns to reduce spco<J.. Thls o.dJustY:J.ont :nust be 
made only when tho ::enerator is loaded to its .full 
cap2.city. '!f.'1cn t:'le enc;inc bozi:1S to lose s_poed, the 
carbu~otor main jet should be opened until it regains 
normal speed, at uhich point it is properly set. ~ith 
no load on tlJ.e c;cn6rator, or t~1e <Snc;:ine running idle, 
the idle jet may be adjusted properly by turning it 
toward its closed position cloc:{wlsc, until the engine 
runs unevenly. Open it until the engine rc:;;o.ins its 
normal, smooth operation at which point it is properly 
adjusted. 
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12-44. Irregular operation of the encino, hard startine or loss 
of power indibate that the main or idlinc jets of the 
carburetor have become clOGged. It is necessary to re
move the float bO'.IIll cover of the: carburetor to rernove and 
clean the main jet. Never usc a v.rire to scrape or clean 
the inside of either of the jets, as the size may be 
changed. ·,;{hen the jet has been replaced in the carbure
tor body, be sure that the snell fibre casket is in place 
bela~ the head of tho jet. 

Yearly =ncine servicin5 
' 

12-45. ~ach year, if the plant is used under nornal conditions, 
the accumulo.ted hour~ of oper.::.tion should total 2500 or 
more• After this period of 2500 or 3000 hours of opera
tion, the engine should bo given a thorouch inspection, 
including pistons, piston rings, valves, crankcase, and 
other opcr~ting parts. 

12-46. One of tho service operations. most .frequently required 
by gasolinG on.::;ines is valve grinding. Tb.is is o.ccm~l
panied by a t~orou;h cleaning of carbon. 

Valve Grindins and Carbon Cleanln~ 

12-47. Hav3 the following parts on hand before attempting to 
recrind valves: 

2 cylin,1cr head gaok(:;ts 
2 cylinder base gaskets 
2 valve inspection plate gaskets 
4 inlo t and ox.lJ.aus t manifold 

c;askets 
1 complete set of piston rings 
1 com]~lcte set of valves, valve 

and guides (optional) 

#19091 
.;¥19181 
#19184 

#19191 
(optional) 
springs, valve locks 

12-48. "?ofcrrinc; to Fisure 58, the :notor is diso.ssG::J.bled in the 
followin3 Manner. Drain the oil fro~ the crankcase, 
disconnect the fuel lines from carburetor to tank and re
move the carbur-etor and into}:".e r;.anifold ;;,.ssombly as a 
unit. "'?.emove the exll.aus t nunifo ld a~ s Gl:lbly 2.s a unit. 
'Zemove the cylinder air covers fron bot:1. risht anci left 
cylinders and tho blo~or housing from tho encino. ~e
move t~e spark rlugs from ~oth cylinder heads, and re
move the cylin1er heads from the cylinders. ~emove the 
valve tappet ln2pection covers from the cylindars. ~a
move the three nuts holdinc; e:.1c~1 cylind:r to thrS cran~::
case. One nut is located inside the toppct inspection 
chanber, 2.nd two ;?t t::l.e loner end of the cylinder fls,nse. 
By tappins the cylinder zently, it shoul1 loo~en from the 
c~ankcase, and it is possible to drw~ bot~ cylinders 
from t:'le case. 'Nhen this operation is going on, be sure 
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that tho piston and conncctins rod assembly is not 
allowed to drop a3ainst the edge of the crankcase, 
and nick or damage the piston. Do not place a ::crew 
driver botvreen the cylinder flan,-:o o.nd the cranlcc<::.se. 
Place each piston on a piece of car-dboard or ro.g while 
the cylinder is bein3 cleaned. Carbon should be re
moved fro1'1 the cylinder he c.d an :1 v c".l vo s te:ns • ·rho c;uid os 
should be cleaned, the valves ,::round and re_;0laced, tho 
cylinders washed and prepo.rod for re-instnllation on the 
cran2;;:co.se. 

12-49. Inspect the piston -rin.:"s carefully. Be sure t:1at a..'ly 
accumulatecl co.rbon is removed fro;:'l t.he oil return .slot 
in tho oil control ring, or replace the rings if.neceBsary. 

12-50. If taper-·7allod comp-rossicn rinz2 sro used, be certain 
t:1.nt the l::::tr£;3 :Ut:.mster of the ring is plc,cecl ett the 
lowe-r end of t}1.o piston. This position is inlico.ted by 
tho vvord atop 11 on the piston rinc; facinc; the piston head. 

12-51. When re-2-GSF;mblin: tho motoY', nhwy:;:: use now ;as};:ct:J from 
the s ;~<:rre pc. rt s. 

12-52. ':rhe vc.lve s)rin::::s c3n be removed from the vnlve stems 
by pr·~:2sing dovm on the VE',lvc w:·shers by hand, and re
movin~ tho loc~. After the carbon ienosit hc.c been 
removed from the cylindsr head, pisto; rin::-:·s, vnlve 
sGats, valve guides an~ valves, inspect the valve guides 
for wear or car-bon deposit which will decrease the vulva 
stem clearance and cause sticking of the valves. Valve 
stems sticking in the valve guides are one of the most 
frequent causes of trouble and serious da'•!ase to the 
motor can result from over-heating, due to stickins valves. 

12-53. Check the valves carefully. If the stems are badly worn 
or ar-e 'Nar-~ed (not .straight) the v2lves .should be re:;laced 
with new ones. Valves that have badly pitted faces can 
be used by refetcin~ them on a valve face rrrinder. If this 
is dono, be su-re to c;et a true 45° f:.cc. '-',vhen lapping each 
valve to its seat, be sure that no dirt is 2llowed to set 
into the guLi.o to force the valve off-center. Usc a lic;ht 
coil sprinG under each of thco; "l;alvos as it is beL1.g la:;)ped 
to raise thG valve off its seat durin.:; tl.1.e p-roce:::s. Use a 
:r.J.edium r:;r-ade compoun,,l, end only a lic;h t rr:Jsoure. '1otate 
the valve with a two-pointed tool, pro·jccting it into the 
the holes on the to:~) of t:1.c valV·3 ~wad. ~cF~eo.t the oscil-
l "t' .-- -4 l~rt· r-· : .... , .,.,,~,1· "'· .,. the - ,... (~ '"'"' · t 

C\ ~n._;. an._. J. ln . .:-_, 1!10 u- on, ... () ·'. v.C ..LD..:.:, c OI1_;_. oun-...l "'''" ~ 

'Henr-s out and loses its cuttins properties, until o. clean 
sur-face is produced on both valve and scat alike. There 
should be a bright silve-ry band of illlifor:r.J. width all 
around the vnlve .fece. 'rnc co-rrect ~:Iidth of' the valve 
face is 3/32 11

• 
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12-54. Ce:refully clean all t-r-aces of the coml)Ound from the sur
fn.ce and check each v.::\lve for a ti[;ht seat, by I~lD.king 
pencil marks across the face at intervals, and then 
rotate the valve, pc;rt of G turn ac;ainst the .'Jeat with a 
firm pT.'escu-re. Again lift out t:!:le vnlve and observe if 
the :;encil marks are all rub1,:;od out. 'lor:>:rind until this 
test-shows a ~as ticht ~atinG of valve t~ seat by a 
complete erasure of the :encil marks. 

12-55. After the cylinders have been re-asse~bled and the 
cylinders tic;htened. securely to the c:ran~<:caso, th.o tappets 
should be adjusted. The proper cloarnnce betwaen the 
vnlve stem and the valve tarmot screw hsncl, should be .006if 
to .00811 on both int2ke and ... c.xhaust valves. To obtnin 
this proper clearance, use an accurate foclGr gause, and 
adjust the screw as neces2ary, locking the valve tappet 
screw lock nut securely ~fter the adjustment has been 
properly made. rappet sdjustnent ~:mot bo 1nade on eo.ch 
cylind8r with the piston at top dead center on the 
co~pression stroke. 

12-56. After the en.::;ine has been ctartGd and run for a short time, 
it is advi:::;able to c;o over each of the cylinder head nuts 
to be absolutely sure they are dead ticht. Use a good 
box or socket wrench when tightening the nuts. 

12-57. ryomove the taprst cover fro~ the cylinder after the plant 
has operated for c :s ve:ral hours. -s_ot igb. ten the nut retain
in~ the cylindc~ to the crankcase, and reche~k the tappet 
adJustment, mak1ng any necessary changes to xeop the clear
ance at .006 11 to .00811 • 

Governor Opcrati£n 

12-58. I'hc cov,.:.rnor on tho motor is co:·-:pos,:;d of ::.~ series of balls 
op.3rt:ltinc; in r::1mps cs,st in tho iron camshaft timinc gear. 
r'.ae :ra:J.pS in whlcb. the b~~lls are: CS'""'ricd arc do::::iG:nod SO - ~ 

that, ets tho speed of the engine incrc;as .'s, th::.so bi'dls 
tending to move out~2rd from tho centsr of tho shaft, 
moving forwnt>d a."l.d fore in[:; th:.:; :·overnor cup away from tho 
face of the timins conr. A thrust ~~arin~ located at the 
6ontar·of th16 6up boars against the covernor shaft paddle 
e.nd mOV<3S it forYmrd. 'l'his, in turn, rotates tl1e c:,ovcrnor 
shG.ft o..t the to:r of nhich is located t:1e ,sovornor 3.Tl:1., 

linked to th: throttle srn1 of tho cc.rbur::;tor. An c..djust
nblo spring mou.Yl ted nto:;J the onc;ino holc1s t~l.O JOV Jrnor 
arm acainst the ettcnpted n10tion of the JOVernor cup by 
the covcrnor balls, and the b2lanco of power between the 
rYOV"'"~"'DO'"' ct"r)"'l' n,-, ron.-'! t11.n ,·rov orno,.., 1~'"' lls rA ,.,.:tl'""'t ~-' c, t11."" "'pe- --- d 0 ._1 •• i. ...... l. .... J.· .... ) !;A ....... ... - ~:..;. - ..... ~_)loA ~- -' b I._. u -'...... - .._, lo.,..l ·~ 

of tho en~ine. This re:::r,ulc~tGs thc.volte.gc output of the 
generator. 
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12-59. 

12-60. 

The '.:"roper operation of t'·:v:; ,:~overnor asse~>:bl1 is 
absolutely esse~tial, os i~ controls the speed of the 
enFine e.nc: t:1e volba.·<e outDut cf the CZ:E:Fleratcr. 'r.Jhen 
th

·-- . '· t. ... 11 t,·-· , f' ;...• c. '" e governor l.S ore"t'a 1.ng no:rma y, ~1e spee::; o_,_ c-.1e eng1.re 
will be controlled within 130 J?py:r:. J:he nor-r:lal speed of 
the plemt is 2736 'RPH no load and the speed wi 11 drop 
to 8606 '<P':r w!J.en the loa:l is inc'!"'eased to m.axL1'lum. on 
tlle r;enerator. 

If the governor assembly has ~ot been tampered wlth, no 
change in its oper2tion should occur. However, if for 
any ~eason the gov&rnor aoes not properly control the 
spee4i within the 130 T:?Pl\tr ranre, the voltage cvill vary 
:veat y, aE the load is increased or decreased on the 
·':"enerator. "Vhe only external adjustnent on the :~overnor 
is :::'!a'le by turnin.:· t:1e fO'~.'Br!lOr' sprin~ nut to incr3ase 
or dec~eu~e the arrin~ tension to inc~ease o~ ~ecrease 
!-\,~ <>reea.' of' t'"e ·e·n,.....·J.·n·e "n-' -t-'""'"" volt"·"'e 0'1tpu-+· o.P t 1'""'e·· \..J-- v .:.:l .(- .... - :.. .... ; ( .. :.: ,.. c:;.:. ~ •.,.l 1,.~ ..: . ..J. \.,i : ~.. ' u ..L. • J. 

.~ene"'ator. Afte-r t::1e propey. ;:;.Jjur::t'l'lent ~1as ,~,een r.".a0e 
TO l--.-r'l'1r' +·1"10 i70l·c'·>'l:'"" Q1l1·1~n,l1t +·o {-~'1~"• nv.011c>r fl." ""C"'"lY'" (1;::.::0 

J ""' . -.... "" • \.}..,- • c:. - ._, v '~ \.,} v. ....,. l--' ·~ v .. 1.... . "-' ' .o...J 

On 1"'1 1.· -'1<1 ,l .. e ·c' "··· ) +-h ,;;, <'! c r ·- ,:, "''"1 ou 1:-1 ;..., "' +-, , .... n"' . .:: , 11_,1 t 1.' 1 1.' +-: 
~.J. -.. .•• _t u:- ' w ....... -... J-.,.j ..... ~ I.). ' .,... .. ,,J._, v~-1.· V·....t. ....... v 

seats · itself in its 1 o c kc d >:) s it i on • 

12-61. If the zovevnor is Sisassembled or if ~~e c~~bur~tor is 
rs:-nOV·3d f'""O·"l the enc;ine, re[Jettln::· of t~1G e:::tsrn2.l paTts 
of t:1e gov'J.,..:::-10Y w:\.11 1;e nec··:ss~.r'Y· l'h:tc Js -~~one in t:1.e 
following mm1ner. 

12-52. The rovernor s;:>rint· fo-r-ces t:1e throttle :::;haft to the 
full-open o~ f~ll ~peed posi~ion. The throttle butter
flv in the carb11r0tor is t:·,_en in line with t':l.e air-horn 
ofvthe ca-rburetor. r:e sur8 the t!.P'Ottlo butterfly is 
in tl1e :-::Yoper position 'Jy loosEmi.nz the clamp screw 
~oldin~ the throttle arm on its sh8ft. ~urn the t~rottle 
shaft with the fJ.n~:ers, cloc'crrise (loo'.:ine: down'r.J8.Y<d), 
and allo·:: tho -ovs.,.,nor spri::.-1:.:. to return t:1.e covernor 
ar>m to its no"">:nal (open) ~'08ition. l'To·;j lock t:·:u.) arm 
s~c'.lrely on th3 throttle s?l8.ft. 

12-63. If th·J govr .. P'nor a"111 :1a2 !:;::;come loosened from the cover
nor shaft vr~"liCl"l extencls from t:he front ;::;c';arcase, the 
clamp i1ol·:ii ns the u nn to t~1e shaft should 1Je loosened., 
anJ a screw driver inserted in the slot in the top of 
the r:ove,...nor sha.:t. T'.lrn the sh.--~ft clockwise (to the 
"'i[ht, lookin2; do•:mwaY:().) as :fa.,... a:.:: possible, an:l hold 
it i~1 chst 1)0sition. ··r:1:Lle 0~16 OVE:orno'Y' snri!1"' holds 
the :.:;.:m i~1 t;·lis nov.mal i:J.le \!Osition, "'Glo.ck tl~e clamn 

~. ..I,; 

screw cecu,...ely. Ehese opeyat~ons ~ill yestore the 
·:;oven1o:r to its ori;:·ins.l c.::e::;tin~·, an·:l it .:Jlloul:J function 
props,.,ly. 

12-54. !Jo routine se.,..vicin::: ic ve 'J.J.-red, ot:ler than placinc; 
a dro, of oil occasionally on ~1e lin~ ~etween the 
t~!.'FOttle arrt of tLl3 ca""l:::ur'etor .:;.:1j t:-1e tovarnor Br""1, and 
on t~e throttle s~aft in t~s cavbuyetor. None of the 
parts of t 11e =O'i5YTIO.,., s'l01J.l.:l ---~);{lir-e ~~Gplc.cs·1ent ~1c.J.rin:; 
the lUe of' t:1e en::,ine. 
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T imin,:; C·e ar s 

12-85. The c arns 11 aft of th.e Sj1,r,' ine is driven by helical cut 
'"'"Gars from t~18 cr-al1~{S:1.aft. A steel cear· is keyed 
on the c~ankshaft and ~stained ~y a large hexason 
nut aY1·~ Wt::\S116""'. Th.is s:3a.., mes:1es very closely with 
t:1e c!9.st iron car:lGhaft ,:-ree."" into v1~1.ich the ,"·o·veynor 
oneratinr' :""1ec'c1anisr1 is built. Under normal or::ers•tino? 
con:Etions, these [G8.rS w:Lll last until a major c;ve.,_:,: 
:1aul of t:.1e en:r-:tne-cenerator asse:.,hl:y,.. is n:'Jcessary, 
a pe.,., iod. of tiTre var;7in~ froi"l one to fi '.'e :rea ,.-.s, de
?endin: on the seyvice the unit is called upon to 
,..en~ier, 

12-6G. "eplace•"ent of tl1e cast iron ce.::-:.1S~!aft :~e:.:r 3houl-:l not 
be nade un1e,.. normal o:~er;:;1tin:: cond:Ltions, unless t::1.e 
crun:.:s:1aft :-:'ear" is also re:·-lzce:5. "'i:1en rerlacerr.ent 
, ) :"\ ,, • :::1 ., ) ~ ~ .1::"1 

oeco~es necessa~y,,ln~lca~eu ~y ex~re~c noJ.s~~ess or 
t:1s -:"oar' asner"'lly, 1t 1s nec,s:::;s:;r-y ·co ye;1ove ::~1e 7eur
case fr-or.:1 t~l.e front of tl1e en~ine, after fi.,..ot :ir'ain-
-'in"· _._,_, 01·'] f'r•'"~"" -'-'-'A C'-'"'8 '"'8~:10'""' ·t'1.e 1 '10'"·'"',.., ~10'1"'J..rl~ -J. '~' Lt~lV * _ 'vLJ. l.~.:...l,;.. c.; • ..; • -:L .... ,·...:,.. ~ ·._; ,vd,' .~ ..... ·...-~~ L.. 
and coolin~ blo~e~ f""o~ tha front of t~e enpine, dis
connecting -t::1e i-toverno"' lin1c frc!:l t:1e co.r>1..P::etor an5 
Y.8'"1.0VlD? t;le fOr':I:l..,cL :'e<::~.""C8.SG • r~1e t11.1inc; . 88.Y:S will 
t'1en be ex.!'osec1. .::he :v;;xa ;~'onal nut on t:·1e: c.,.. a:1l<.:sha.ft
~':1ould be :;:,e;·,1oved 2nd the ti"lin:' ··s2.r" c8.n t~1en be 
pulled f"'O'TI tl1.e c,..ankshaft. 

12-67. Before installinc a newt ln:inc ce2."' on the c-rankshaft, 
the timing mark on the ca:"ls~1aft and the cY.anlcshaft 
;ear s~ould be lined up to provide coyrect timing of 
t:ie cams;1.aft. After t:1e tiJ~Iin[ ,.~,es.,... has been pressed 
o.,.. tappe-:1 on to t::1e c-ranlu:ohaft, the nut s!.1ouL'l be Y.e
T'laced a.n:) tighte~J.eJ secuYely. 

12-38 • 'Tel. en Ye:~:;lace'ilent iS ~"", i:O\de, the ':"16 Sh betvveen the (6 a TS 

should be note~ cayefully. A piece of OYdinary news
pare"' shoul:l pass 'oetv1een t:1e teeti1. of the cear with
out cyaating bindinc. A ~eavy ~ieee of wrapping 
pBJIG'"' zhould not paSS between t:--:: G gea:r tset~1.. rhis 
test qill indicate a cloaYance or b&cklas~ of from 
.003 11 to .~05 11 v1!'1ich is desirable. 

!!ajor :Snct :ne Over~1<·;,»l 

1 :->-;::.a. ~ft,"l, lonr- n"'r.J.."O(ls o-rj· o·:iera·t-io.n (1 to;:-.~'"'-',..,"' or- --..,OY,.,.,) ....... ~ ........ ... ""1.- .._., . :: .. J.-v _ .. ~ . .!.-~,... - .~- J v'-~.,.J..J ·- ... ·-"-' 

ana-lor 0"~78.,..,'1.a'J,l of the en;:-rin::; anc1 cenerJ.tor :·;_ay be-
r>0"''6u'1"'C.,~"'=-"''r ·;o,t1l""' s'·.lO'Ul•"i no,-l-: '0"" .C0''l."'';·'1AYPcl >:>S ...... -'J. - '-' ~- u c.t ;;- • ......,L t.J - ...._I._.. ...., v J J_ ._, • ./... •..-' ....; ' v-- (,;..;. 

essential unless en_r:;ine opEP"ation hc~s:::; scor...J inefficient, 
or ·unless se.,.,ious noises develop c:ri.t~lin t~1e en;=in::;, 
• :~ : f"t :""'!. .l- ,, r"'·' l "' · A f ""'"l n _., · -. .-... f- ·-f ,....~ .:I ,'i ~ -:':"' f'; ,...:-l!}-..t·;-~<.:..vlll. ... oo"'~n-...ss o. L.C<ln ? . cor1n•,:_,Cu_n, -r,O'..t ,_,::_,..___rl:r:c, 
tl::nJ..n,s: ::ea"s, p1ston }'l:J.s, •;rrJ..st p1ns, or ot~1er vJor:\:l:rf:: 
parts. 

12-70. To compl·3te a tl1o-rouEh inspsction of t 11e crankcaee, the 
case should ~e d-rained of oil anj the oil ba2e re~oved. 
By placin(-:: a trouble la:-1p ins1de t1:-lo cran~wase, it is 
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12-70. (cont 'd) 
,ossible to inS?8Ct all t~c wo~~i~c ~arto, or b~ :cal
ins the fit of the connoctinr ro5s on thei~ bear~ngs, 
anj t~e fit of oth~r internal worklDS ?arts, it will 
1:)0 possiblG to J.eter:·,Jine 'V'J.ether it is nec.:c'.s::;ar:'r to 
concider a major overhaul. 

12-71. An ov e,he.ul of this plant should not be z.1tt e::::.~t eJ. ~)~7 
anyone who is not ®ntin;ly +a!'1ili.s.r 'Nith t~J.G ope"'ation 
of mo:~e:r.n motor car, marine, tr1.lCk, t"actor or avia-
tion en,,.·tnos. rl1e dismantlinc or the en :c-·il1e an::l :·ene,...,a
t; o"' 'Tt 11 f o ll O'N a n at '1 r [;~ 1 c o :1r s e , and a c a,.. e .1l o b .s e ,.. -
vance Df t:1c parts, as they aY-e Y3l"10"~"ed fY'O!!l the _plant, 
'Nt 11 indicate w'1 ich of t:1em. :nus t be re:;: laced, w·:'li ch 
can be "epa:l.rec:·, £\nd wh:'i.ch must be .S'd.Juste-.1. It is 
necessa~y to remove the oil b:::~.se from. t>~e pl::mt, to 
accomplis:1 a :::1a,·:o,., ov3,.,haul. 

12-72. '7o,~n or scor:>J pistons, ~··ins anJ. rinps :m.1.st be re-
place~L 2:10 cylin-:\eT·~ can ::e ~~lOl1.3::l o,..· bo"~"ed tc· over-
size c~:La~~.'i.etcy. Gnj 18.¥<(~,-e:: 1:i.s~o:·~t~J catl 1;e f··_.l~rliS~.lel l"J7l 
t~1c ,:1 ar1-:_1f act ~1 ,. .. e r. ··r~:le c J ... l i:-1Je ~~ s c a::1 ~~~ e r 2 tj-1 ~:n. e,5 to 
:~:1e n.Gnu.:ract:Fer, to :wve nEH7 cast i .,..on l:lne.,..s in-
se~~te~l 211·:; ;_1cne,l tc, s:L~e. Ct:~t6r v:c(-r.}-::_ :;rust 1J'3 J..ono :-:;y 
co::1:>ete::1.t r;e·,.sonnel, :tn a ~-,ropGYl;;r e:-"~1i;y:ed. servlce 
S~10p. 

12-73. The connectin~ TOd beaTln~s C3n ~o alj~sted if necessaTy, 
by caY'efully filiD[~ or :;rec3:u1C t~.--u3 con:~JGctinc ro:.:.".. cap, 
to Y'e:iuce t~~.e cJ.:s;:'Y'G.nce 1-'.::et':veen th.c con::18c::::;l:.'1' y,od 
~.:;ee,Y'in'' on t:1s cTan}.(s:laft. 

12-74. -r~~le "~1a:i::1 "\::c~::-r-~~11;""""8 C)f· ·t:-le e:.1.r·:lr1e aYe l1.ot: a(ij~IstafJle, 
and s 11ould sel.'l.on need -;ce;_-·lacor.:.ent. :Iowe'76"", if t:·ds 
beco'nes necess:~ry, t::1e bear :Ln.':'. cal;') an,.J :-;esY'inrs O"" the 
enti~e crankcase s~ould be ret~rne~ to the ~anufacturer 
for servicinc. If transpo~tation facilities Make this 
inconvenient c"' out of the que;~tion, a line rsa.:;3T can 
oe ~--u_Ynis:v;,d l::y t!1e r:tSL1'1'lfactu,_,e-r or t:;.e crankcase can 
oe set 'lP in a millinc l~tac::t:Lne anc1 t;.1,3 ':;ee"'tnc:s care-
f" 'J.ll y 1

-.: o,.., e cl to the ;'Y ope.,., s :i. ::: e • 

12-7S. !:he "'CaT ::',ain b;a,..,in:' oil seal /!19003 is ::1 L,at:~teY unit 
·-· ·J 

an·] D'-tJet ~:1etal c'1e~·:1be,. prcsse,1 into the .,.,ea"' ::1sin bear-
::_n: ca.:.Jtin~. T'.1.J.s ~leal murot be r-eplacocl wheneveY a major 
ovsv~aul is ~ade, o~ whcneve- oil leakace occurs from 
t:H:: ,..ea~ '::>3;Jl<~:.n.:', evi.ie~1eed b:- oil bein·:_:: c::1-rovm :t'rom tl;.e 
ventilatin~ ovenincs botwsen the en nc cran~cnse and 
,...: S l"l·:J Y 3 t (.J r ~= T ~l-1'1 (:; • 

12-?3. Care s''lO'JL1 \Je ta>~n ·t~on L:12tsllinr t:ns seal to be 
.,...,,_.,e 1-'l"'·C. H10 ll'D O.c.'.t..'lc 1 '"'~·'-',ny ·''<::· .... 10f- "18"1'~-~.,r~ b•r i-1.--.c. ~..A. l;,. . ..: .. ~ u >J_ J .!: ~L l,.. ... W .LC ..:; .. ...1. L• .• L'_. ..L""' J.--' U ~ .. tC ;_; (_,~ ... <:;J ._.t. I ,} ;..;: .J.,._. 

1~eT."Ja~r :1..11 tl1.;3 sl"1aft. -~.~T''E:C.~G tl"le sll.aft cr:1reftllly 1J6j~ore 
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l2-7G (con t r d) 

s 1J..p:~~il1.[~ tl1.e seal over t~1.e s:1e.~ft. -L'al) tl1.e seal 1r1 to 
t:l.e be P:rin=: cap .:;venl:7 end shellac the .::m -r fuc e af c e r 
the seal i~ installed. 

12-77. The oil seal 19382 in t~e front ~ea-rcuse covGr, is a 
cork s ~rnt:l.et i c ·-,e:~1lJe y c ec·;on t e::J. into the c 8.3 t i.n =· .... 8-
:;l8.C·3 tl1.e seal _s_,.lYiinct esc~ :1a.~~c)r crve--r-!.!..r..tul o-r· 1:~(·lcnc\lGr 
lsa]{ac·e occuY-s a:v1 oil is t 1·:t "'Own from t::1e c.,..,dnk:::1 11aft 
fl~_rvv::1oe 1 blorrer. 

12-78. ··n1cnsvsy any no.jor '<1£> rk is done on the tm'ine, 1JC:o EJUY'G 
t:'1at all rra.sl~cts ;.~:-ce r<'plf1 CC2 '-'I:Lt~l. n37! ones u.pon re-
as s e:'":1.1Jl :;: • ~~ .~-re :lt -~G ~~:11 of care fu.l ... vo Y:~{ s.JJ.J. :C i:.10 "f.r,orlc-
~anship ca~ ~e un~one by not installin~ new ~askJts. 

12-79. ·r2~lJ1.·J of ClsaY&ll1ces foy, 7"-e:~ro:~~r;·''S c.J.n~t OC~J.er Pay:ts o~L' 
uile---:::;_~:-sc; ----------·-·--·-.. ····--··-·-----------·--· --·---
---·---· .. -c·-· 

Io'Il!r'-:-_r:.· 

\
7al v:.:; I'2:":08t C le 10\ ra:1ce ( Ll. t <J.:.cc) • 00·3" 

. .,_ •o-,,,.-,r.·+- 0_l6"'"'8.'"'C" (c•vhc·'Ll"t:) 'c;.;..~, ''-'V ·,• (.,.. J • .1. ·--' ~.,:. ... A "-" t..1 

r_; ~, ~~ + ''r1' 1t1-> . ( ·£· 11) . 
\.,..,V <..·, v , '-• J,!...l ... """l. 

• 00 ::,il 
• o·s2a 

Valvo 
'

7al vo 
1.Tal vc Stem Clesy~nce J.n ·"1u-': ·-'1 c ( -L··· ~- ,,1_rc} no1·?r; ;1 

' _!.,._,_.__, • .• ..:.' .... c...:~-·~·...1,.•'-' ...,.~.,__. 

'lalve ~,t3:n Clea ..... atlCS in ·"''l.,l.,e ("::'·~-
" .J.., -· .... .J~>... 

hs.uc t) 
(; t' an 1 r c: ~l 0 -e t T ~a in F' ·" "' r in "' ( "' .; "'' '"" 6 ;. G r ) J ~:...~...,.)~ .C"-..... 00 0 - -- -..IC,... ~-~ ..... ;.; J . .<.,o;._A.J.1- u 

r,"'an:zs~J.aft -sn·l Plav 
0QDTI 6 Ctin~ rynl ~aa;~D~(~ia~OtPr) 
....; • '-" -' J - :;·_> ·'-- .i - '--' ~J c . - -·-'- ...# -~ 

r'on"'lrcti n" noJ nr-:arinc•· (7n•:: Pla,~) ..._, - .....,. -.... . ·-~ , .... ,_, ·. . - c·. ..... - ......... .; 
Timin~ 0s2r ~ecklash 
Piston - Cylin··lc;r Cl::;arancG 
0 am"'-:.-, n -"'J... ""a ·' n 'Q - n .,.., ·'L Y1 ,.,. Q ( .., '"• ·') ,..,) ·~) ~-~ ~.c..LC\ .I t.. }_'. J.. ,-=.,,v c;:;J. ·.'. •-- :·_! . ._ ··· V <~\ J • 

• 00411 

.0015 11 

.010;' 

.001a 

.005 

.002 11 

.0025 11 

.0015 11 

I;/1" J-i~:r:-.-~UJ\1 c:~-r=.;(: =~: -!·1~£ ~~,:-: 
.oosa r:.1 i c ~·:11c s s 

-:nu2e 
.oeoo •; " 

,~J ,-,,...,r il f 1/l --c il t- ~: '7. /'"·"a ) • \ t... \ ._~ u .. ~v .........,1'....-

e () (l 4 a ~_r;J. i c >:n 0 c tJ 

• 00 3 11 

.002 11 

.015° 

.002ll 

;:.:.auz~; 

Piston Pin in Pi2ton 
Piston Pin in ~od 

I! AN~· P:JS H 

.007 11 

.oo5n 

.0035° 

.002;' 
Y.,IJ: 
.001 11 • 0005;1 

f"t.:"711'.T~T'J r.~ ;-n (\D ~\.- AT \T·!J"!""'~iA;-:; ("f."f"7. 
'~:~_J_·;·~..I .-.1.1."'~~- .!.~~--~-\! -~,..'\ 2-'<'J.C:l 

12-80. A syste:cwtic ins'::ection c~1oulc:l be :~n.ade at '"ec,ula-r in
te~valc wit~ special attention to the followinc points: 

12-81. see tho.':; both the inte:·ior an.::1. the ext•3-,..io-r- of the 
1-:1B.c~·.1r1e ar-e Jier~-t: ~f----ee fror-1 rnctal clrtst, -:1:L rt o: ru1.y 
~e~cyi?~ion, or ~ater. 
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12-E\2. If an excessive accu;":.ulation o::· H..-t occ·.l,...f.', it is 
Jesirable to clea~ t~e 2ir ~ucts of the unit. co~
~,...essed air is t~e most effective means of cleancins 

12-$3. 

12-84. 

the inte,...lor parts. A s~all tellovs ~i t ~e used if 
comrressed elr is not available. Eefo..-e uainz compressed 
air, 1:lo s··.J..,..e t'1a': t:J.e air st:-eam is f"~""ee :~rOP1 w~t.e""', 
oil and foreign ~atter. If t~e interior surfsces of the 
~"ene"'ator are oily, thls -c7ill cause t:~e dust an 1 dl<"t 
to adhe,..,e firmly in plnc e and '!lU.s t be cleaned out ·.rf..i. th 
~asolinc, ~enzine, or carbon tetrachloride. Insulat~nz 
su,...faces on ra-ts such as the brush ,...izs, s~ould ~e 
ca~efully cleaned of 2etal du2t and ca~bon dust ~orn 
J'ro;;', t}ll:l b,...ush2s t=m:~ co::-;1mutato:rs • 

...., r:u. s :-1 .-:; s 
;._.__. 

see :::1et t'1e 1:Jrus~)e s ~:'ove f-reely in the :1ol.lers an:\ 
m~.ke firm even contact -vLl.t:1 t':n co:1J.Y1ut:.:,to,.... r:1e b,..,.u::1.es 
s~oul3 all have equal s~rin~ tension to ;Ye"ent one from 
C8y;·r:7 5 .. !1z r:1o~e t:.1a\n :its s:1.3·~e (Jf ·l::::1e lon . .-.~.. i1.n z.:;x_tra :3et 
of br.'.1:2'1cs z'~!ouL: n.lw:..1ys 1y:.; 1\:ept on :1crc:.d. 

,.. 0'"!11'1U'" ,., t 0 r "' ~../ ... -.t. \..11,.;~ -~ 

~r~.1e C0~."1L1UtatOY S~lO~.;_lJ.~l ~J1t:.1j_:.1t8.it1 :~ TlOlis~-:~~e ... ! Su-r:·f'o.ce • 
Blc.c}:e:JiliE of ~;ll t::le oars ln·.Jiec..~es :'.!1CO">'Y'GCC brush 
lJC)sitiol~. Blac1cen1i1.~ of'=~ our~s of ,JaYS c.t :~·27,ular 
intG .... vgls ''BJ" ~~ue to t'.1e sar.,e cau::e OY' to r;oor con-
to.cts. ~l?.Cl(;3l1in~~ a.t i r;'ec:tll~~.Y· 1nte~·v::-~ls i11·.1icates 
a Y"O'.l"l1 sccentric cor1r:utatc:r. ..~. 8<:..:V(Jrel:r ,Jurned bar 
or nu::>l1Jjr of bu"t, in:~icatc::: a::1 open c3.·,-cuit in t::.c 
a-rna:C;_lrc, "'If~liC~1 ~ .. ,~tll c:::.]*f:O :Je ::1o::ecl"t)J' bxcens:i..v-3 f'lasl-"1-
inc· vrhen t:1e ~.r18.c 1.1ine ~l.s oper-:::.tinc with load. This 
tyns of difficulty can onl7 be corr~cted bv conpetcnt 
1)"':,SODDE·l ~r.ajn·~d en1 r~oui~D"::'l f·or "'Y'""'18.tU1":~ rc,n~.:..tr ''JOY. 1.r _:- """ - ~ . . . ~- - -~ .,.... ....... ..., ·_:.. .I;" l ~ - . ......... .>.- •' ...._, .• .,J J:..-c;:;. - - ........... 

12-85. 0-r'dinaril:r s~1,3 co·r,!"lut:;ato-r \''flll r.eC}'J.ire only an occasional 
wipin~ with a Jry clo~h or nan-lintins mater-ial. If, 
~1owevcr., blsclwninc: aprea.,.,s an.·J :·:,..o'.vs ''~Tors.:o, t.:~e ca'...:t.Se 

12-se .. 

':'1l'·'t ·~c, ie+-e.,..,''"'lD"''"'1 ..,,1~1 cn.,..,..,c,..tod '')o not U"lEJ an7 lUbY'i-
C·;~t ~; t:~,; ~ C~·,:;m~tat·~~. ~ rhc ,.'l.S8 • Of z::..~y lu"'::~lCant 'Hill 
only ceuse spn,..,:·:ins sad increase com.n'lutation diff:I.culties. 
~~Toiee fro1~1 t 11e 1;r.us'-lss is d• . .:ts to c~ rou;!J. cor:ll:'.utator, 
cau.'J.sd ~::;y ~~i~:::h ::md lo·.v 'J£'1"'"8. This dif:f:tculty '~1ay onl:r 
be co,...n::ct:;d by tu.rn:Ln;:- Jo· .. vn t'1:: con-L'Uutator in a 1at'~e. 

0e~era~o,.., ~e~tin~ 
.:..;; .:..l. __ .. _. __ "...;~-=----- .. !:.-.1 

O"';.T(?~r:'.1t;o.t~:·---1c. of t~.1s .s:~1t.Lce 1J~l1.it r.'ln~r lJ.:J ca1J.ssJ by: 

1. 
0 
'-'• 

Unecp.1al 2i:r ~~t) __ ::,. 

A s':w-,.,tcc1 O"'...l.t o~ .. .,.,c,U'.:"ldc·:"": f:L;lcl windi;:J..'. 
3. A yevc~ced field coil ~in~1n~. 
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12-87. zeatins of t~e a~~ature may .,.,es~lt from any of the 
~llowi~~ ceuses. 

1. Ove-rload. 
2. S~lO"'t circ'J.it of c.. coil o.,.., nun1Je.,., of coils 

...,. 
o. 
4. 

in the ninr3i n:~. 
r:.,-, 0'li1'' S l. l1 '-: ·-~:; '' T'"'l n tn .,.,_, e '· ,,..._, .. U~'-'-' u._.~c ... .A.• w:i.n::Unz.::s 0"' c o::n:1u t a tor • 
Poor c omrnu t 2.t ion. 

12-88. Any of t~1e :1bove t-rou~Jles c ar:tse a la.,.. "·e c i rculat in:__ 
C'.P"rent in the a-r:mat:1re '.7in:Enc:s to the comnutator, 
to the '-:rus:1ss, a11.J bi.,'.lS1.1 c onnecJcions, vl1 ich ~Hill 
cause aY.tificial ove.,..,loadin~ of ::he armature. the 

12-89 

air rap shoul1 not vary ove-r a few pe-r:cent either way 
fror1 th.e ave-r8"e val11e. All field coils of t~1e s:1.unt 
type should have within 10~ of the same resistance, 
anC a lo~er value than this indicates shorted turns 
i?.1 t~.l e 'f,.'Jin ji!1c·. 

Ovev.JJ.oatinc of the field coil2 ~ay be caused by the 
follow ins: 

1. :roo hi~~l s.n o~,•e.,..,::t :tn·- s;:"eed, 7Iith a res·.1ltant 
~1ir-l:l O'.ltnut vol-::a::·e. 

2. :.\ r·~~r~ial 3}.1.ort-Ci 1~'2 1 .'tit o:;· 0118. coil. 

o. If t:1e field colle '!.<~.ve ~Jeen. ,-e::l0vec1 f-v.om the 
Mac~ine and 2~e not TeconnecteC p~operly, this 
~~~ aloo enure avca~sivo l1ea~incr OD ~~e chunt ·.~<.A._:, ..... '~ -L.l >.J..t- -......·~.-.;- v- ..... ..1.(_, ..1.. v ..• t...J ...... .., 

.t. :te ld. 

Poor Corimut::D.tion 

12-90. Spar-~dn:~· 2t the brushes may 'Je due to any of e1.e follo-w
inrr- ca:_lreG: 

1. ~xce2sive overload. 

2. ?r1shes not set cor-r-ectly in ~aspect to the 
ne~tral position. 

3 •. 1~n.:ts~1es not ':e fitted to the surface of the 
C om.'-~'1U t J tOr • 

4. ?yus~es bindinr in the holders. 

5. P'Vl1.u:~:1es not t;c~uall~' spaced aroun.:1 the co::.-r1.'1mtator. 

G. ··:~uC 1 1·SS ~:J.;J\? 3 ~G~~c~l.e:l. :J:lCi!' lirr:it of vJeaT, 
~eG'.lltinr in ins~fficient ~rush s~rin: tension. 

7 • :J-y;ls~·l ;iy, e:s GU ~e ir1Sll.~:~f:Lc i C.~ t .. 
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12-90. (cant 1d./ 

8. some orusl1es hava excessiv.s pr:essure, and 
take ~ore than their share of t~e current 

9. Carbon brushes of an unsuitable grade. 
~~eta1 ':raphite br-ushes are :;enet>al1y not 
used on volta?es hi7her than 30 to 40 volts. 
Greut care raust betaken to be certcin ths..t 
the proper ~rade brushes are used for re
plac B};:en ts. 

10. Com~-nut.atoT 'bars loose or some projecting 
aoo~·e t:1e ot:1.ers. 

11. ~igh rnlca. T~is prevents a proper contactinG 
S'.HfJ.ce betvreen t~;.e "brush anJ. the commutator. 

12. ~ho·rt cirC'.lit on the line. 

13. A va""iaclon in c~H~ ai-r. :ap of t:1.e [;B1.lerator 
will also causa se·JEH'e sps:r 1::ing at t:1e co~-:ll:'cutatot". 

co~i'lut a tor Hain tenanc •::: --
12-91. Pica is used fo,.., insulation betv1een the cor.1rmtator bars. 

12-92. 

After the arrnatu-r·e is turned down, t~1e mJ.ca s~1ould be 
cut away to abo'.l t l/32il be low the su-r f::tc e of the b a ,~s. 
:rhe surface o.f the bars will eventually 1'je!;1.r do\m to 
t~J.G level of t:1e ~ica. I'he mica is har::l(:;Y. than the 
copper, and it for:"'ls ridce.s vJhich cause th<:~ 1JY'ushes to 
jump and mal{e poor contact. :U~~h mica s21ould be uncler
C'1 t care f'J.lly, 8n:1 the c Otrt'nuta tor -re -tu rnej sn i c 1 eaned. 

Failu~e of ~enerator Fuild-up 

1. 'Jri ve speed may te below no rrnal. 

2. ryeversed shunt field. One or more of the coils 
~eversed in the series field. 

3. Brushes inco~rectly located; not on neutral 
position. 

4. Open circuit in the shunt field. 

S. r:,~,_1s:1es '"'la~d.nr~ roor contact with comr:1uts.tor. 
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0 cmovina 0ene•ator f~om Bn~ine ....;.,. ___ ' .. _.___;·.;;;.-........ --
lZ-93. The genel"'ato-rs a"'e caY'ried directly on a tul'ned 

J.iameter of the y.,:::ar- cr.a:tkcase adapter. 1":.1.0 cene-rator 
fY'a!:1g; a-re :1eld to the adapter c.ssting by four d.-raw
bolts !;)&ssing t~'lr'01J.~·h the generator fN1r1e, and l"'O::.;r• 
bcarin:"s suppo"~"'t castin~·s. If fo;- my .,.eason it ':a
comes nebessaTy to remove the :enor.stor r~om the en
:~ine, p"'oceGd as outlined in tl1.e follo7Iinr _para["·r-a.phs. 

12-94. Yirst, disconnect ro·;ver plu.~s from the control unit. 
second, disconnect t:1.e fuel line from the fuel tan~{ 
to t~1e carbCJ..,..,etor, r11.ird, """emove the b•us:1. cover ft'orr.. 
the Y:; sr of ths .:::ene 1"' c:tt or: and 11ft all of tl.1o brushes 
i~.1 t 1:1eir <e:ui·:J.es, so t::1at the b,...,J.sh sprincs v;ill slip 
do'Hn t:1e s i.'l e of the b Y'Ushe s ::..nd hold t~1c:rr. in place 
to yvr- event t:1.eir 1JeiBC ·:la;.,1ag~d; . ·N:1 en the c;enerator 
frayre is Y'enoved. Fourth, it is .,..econmsnded t~at 
t'1<3 casoline t&l1~C be YOr10V3d f'I'Otn the ,f:'EJne-rator fram.e 
so t:1at it v1ill not t·e dsxr.a9;ed. rhe cran~.-cinc-~ sh;::;ave 
Should 'be YGt10VGd fr0r.1 the end Of the generator shaft 
by removin~' the nut and looseninc.; the Allen set SC'YGW 

t:J.c· .. eoy making it rossible to rull the sheave fr01:1 the 
shaft. nomove the four nuts at the r3ar of the senera
tor bea~in? s~ppoY't casting, holjin~ the generator 
frame to tho on::ine cr'ankcBs0, loosen in[! and re::noving 
those at the bottom first. I'lro senerator fY'arne can 
no·N b'J pYied and pulled f"'"orn the adaptet' c a.stlng. If 
tho 0:encY s.to -r f"~"'a'Tle slips f11om the :'-1.:tde rinc; on the 
adapte~ cast1ng, support its w&ight ca.Yefully, whilo it 
is r•ulled all the way off the armature. Allowinr: its 
weight to hanr; on tha arms--.tun~ may discort or bend th.e 
gena,.· a tor sl1aft. 

12-05. [l.fcor the ~>::~merator fra>nG has been ~c:""lO"JGd from the 
C"fl.l"lk-·case, the amatu~e vvi 11 be extended f:rom the 
c~ankshaft, nnd ca:re should be t~cen that the engine 

12-96. 

is not tu~ned over rapidly, o~ that nothinc is allowed 
to ·::rop on the a:rmature. ·.r~1e DY':r:!ature can be renoved 
f-rom the c -ranl~shaft 't.1J re pla c in,~; tl:le ).13X&t·on nut at 
the -rear of the 2d""tnabJ.Ye r;haft so it extenc.l.s just be
"~ronJ t:1e end of the a,.,:matcJ.~e th:rou''h .st'hl. Pull on the 
~rr:1atur'e away fl"om the en,~ine an:1 st:rEce the nut a sharp 
blmi with a heavy hamrne--, to loosen it f""0:-:1. the ta~;er 
:1.ol::lin2 it 1n the encine crank~haft. rhc 2.'!'Y"ilatur e c:an 
then be pulled Br'!8.JT ~['rom t:1.e enzine 1 ar1d should be 
handled caN:;fullJ 1 an ~1 laid so it will not roll and 
dama.,.e the laninatlons, commutat;ot' or collectine rine;s • 

.Assemblin.-: Generator to =:nrc; ine 
; 

Before the r::lrmat'lY'e is reinstalle·:1 on t~1e crankshaft. 
n'""''32,se t::1e t a.per. t:1.at caY:•ied the fo,~wo.rd end of the 
8.1""1BtU"'0 in the crankshaft SO it will not rust in 
opey:ntion. 
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12-9'7. Before i:::l;JtallirlC the ft'2::1e on t:1e crankcase, remove 
t:1e bcar]n'· co.p ["'On t::1e Year of t~1e generator, clean 
the oearhl~. sarfacc in th;;, frame and the bearinc: on the 
ar:.mature ca"'efully. The fr'a.--ne s:1ould be instalJ.e d over 
the armat~1 r·e very care fully, and. the four' cap screws 
that "C"otain it sh.oulc".. be t izh tened gradually and al
te""'J'Hl.t ely, never pull in: one dov:n t L;.l-:1 t bo fo,.., e the 
other'S 8''8 nearly d.o•,vn. 

Brush Dig Position 

12-98. It will not be nGcessary to loosen the bolts retainin3 
t;:1'.3 brush ri.: assembly "::;o th.G .,...82..1• of tho :::--e:ne""ator 
~~-raFle du;.in.~:: t~1.:: disasse:'•.blinc: of t:'l.u , e~ler.:J.tor. :f-IOYJ

ever, if this has been done accidentally, or for re
moval of'the brush rig for servicinG, it shoul~ be 
tu~nsd to the nosition darked ~y ths cmall indicatin~ 
noint on the r'~a:TtS of the ~·enerato-r an3 t~1e notch or.__, 
:r, ark on the ':;rush r is '117hcn· reins t all:d. 2h is is called 
the neutral position, and unl0ss ths brush rig is re
rlaced properly in this position, excessive arcin; of 
t:1.e brus::1es, l1e G:t. in g. of the o:en era tor fields and arma
t'J. r e, a'1.d low ''Olt a:-e p""oduc t ion wi 11 -r ·S su 1 t. 

CONS:i':',..,"J0.1'ION SPECI:"ICATIOI'JS, rYPE C')0-'73004-A E~JQINE G~lJ:S"Al'O~ szr 

:Sn:":"ine 

12-99. rhe en:;ine is of the two cylin·ie-r bo"C"izontal type vvith 
cyli:1Jer bloclrs vrhich can ':;e sepa-rated fl"om the crank
cs.sP.. T'he enzine is <'-' fou.,.., cycle, L :.1ead aiy-cooled 
unit operntin_rr on casol:l.ne. ::''1e ·bo-re is 2-l/2il, ani the 
stroke is 2-l/4 11 • l'he CO'~'ll"'"'Bssion ratio is 5-3/4 to 1. 
r:1.e c:tlinder is cast alurn.inur:1 ·:.Jith cast iron l:Lner ~:J'1ru~1k 
in nlace. l'he valve ~uides a~e of cast iro~ an~ -resov-

12-100. 

.. - "-· 

a:Jle £-ron the bloc',:. 'lal.ve s 83. ts a ,..,e of alloy iron, 
also remova~le and yeplaceabla. 

P,.. V3l ve t 8.lJpet s rlr ill2' C.~1an~llST :L;:;; 2ul 
t 1

'1 e c "T 1 i '1 c1 ° r c a C! t ·; ':1 - F· n:l i '"' c 0 "·"' y. "' rl .... t.f J. ,_. ...... . _,i. ·.. ,.,..,~., _, --.:-· .. \.i ,.J ....1 \_~'" 

I-' 12. ~.: e , v. eta ine cl b :: a sin'" 1 e s c ~_ .. e.·'."J. 

i:::lt:e · ral n;;;;. "C"t of 
':Jy a ··c o.s t- alu.minun 

12-101. J:'he cra.':1kcase is of c2st alu!!linunr M::l is .,..,e:,lovable f:t>om 
a c.aot aluninum. oil 'base b::r ~e~cvin.:~ four hexo.:;on nuts. 
:rhe cylinders are "'G:nova.1Jle as are t:1e c:rlinJeT- heads •• 
Aluminum pistons ·,·.rith th.,..,ee :;;:!iston ·r'J.n~~s (tvvo comp:::'ession 
an,-'~ OY18 01', CO'l+·rol Y.'""rr) BYe' ,,,..cor" ,~.lU,..,lJ''1'.l"'~ Cf"\11'"'"'c·t-

¢ ·-l .._ J_ ~ .:.."" 'wl •. ~ ~ ~ ~•·.!. .i (~.' "' ...,.; :...\ .... v ~ • _ i .\ l . ~ 1 ' ~; L .._.. 1 .... '- • 

ln[~ r-ods provL,e l1r;1t reclproca.tlng payts • 
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12-102. The m.a:ln bear-ings aye pYe.s.sed into the cranl-l:case and 
~ear bearing plate genevator- adapter casting and are 
line-rea~ed, with the ,...ear- casting bolted to t~1e crall.k
c ase. The ~a in bear':tn .<:r mate.,_. ial is s teel•baclred bab
'bi tt. They are 1-11/1611 in dia meter,· 1-l/S'f long. 
L'he ca'"j_s:1aft is supported on one ball bear:ln:' at its 
fo.,..wa"!'c1 end., vh ich ab:o; Or'~Js the timin2: ... se 2. -r load, and 
one babbitt-lined steel-backed bearing at its op~osite 
end. A cast i-ron camshaft f'82L' with its interral · 
~ove~nor' mechanisn meshes wfth a steei cranksSaft Gear. 
The en~ine and 2enerator Speed is controlled constantly 
at 2636 ""'PY. An external covt::..,...nor a·J.justment ;Us accessi
ble atop t:~.1e engine to v aY.y engine speed. and voltare 
fror1 the ,":"ene-r:.:::'. tor. L screen type air cleaner is mounted 
on an adapte-r: ca..-..-.ied on t:1c carburetor inta:{e horn• 
l:'1:H'i c,..,ankc ase is ventilated b:" a crankcase ventilator 
asse""lbl~r atop the ca:rb,:tretor to nllmv ps.ssa.;e of air 
in and out of th.J c"ankcase, during engine operation. 
An oil filler openinr is located on t£1e CY'ankcase and 
is equipped with a cap an·:l "'Od asse'"".bl:)', r.otainod. by 
a sprinc lock. Oil level is indicated by the bayonet 
~au~e incor~orated in this assemblv. I7nition is 
SUI)Plied. tl'le en:::ine by a fly ','lheel'"' t3'De ~macneto eenera
toY: unit, and an exte,..,nal mc.;c;neto breake,.., :"lechanism. 
sec sltetc 1J.es of r.1acneto statoy: assembly Bnd br·eal<:er 
m::ocha..."lis:-n. s:1.own on P.ic;s. 56 and 58. r:1e ma~neto genera-...... ~.- ···-
tor unit is housed directly behind the engine cooling 
blow·;y; flJ'.vheel an.d current zenerc,tsd by this asse:1Jbly 
is inte:rn.:tpted and the sr.::.rlc :::·rovided at each sparl{ 
pluC" at t!1.e co,.,rcct tine by the '::>Yea1:er r1ech<-1.Yl isn. 

12-103. · I'he exte,..:1al b,.,ec.l:er :-:Jec:-:ts;nism is mounted on top of the 
CY•ankcase :lir·ectl:T "!Jelo~N the intake :nanifold an.i is 
protectGd ;Jy a c.Jst alu.minun cover t::1at; can be re .. 1oved 
b~/ looseninr: one ser-e--.. An ic·nition '::,..,eak.cr plun:=:er., 
operated by a earn pround in tho Y.O~r nain bear-ing 
section of the cams:1.aft, ope:rn~cs tl1e lenition ::rreaker 
ar-m. ::;~le breako""' point gap s::~.oul::l 1Jc maintained at 
.020 11

• :'~1.e ir,.nitlon bre::,1wr b.··:inc is not ocl.justablc. 

12-104. Coolinp of the D:l;7ine is accor1"::)1L;':.ed by tho fly;Jhee1 
'Jlo;.·,re1' · '.~hich dr-s~vs air in t:n'oucsh tl1e ce:1.te.,.. o:f the 
1J1owe.,., housinc; o..nd distributes it outwc,...-·d to '.)ot:J. 
c:rlin'~1ey.s vl.l8"'e it is foY-ccd ov:;r cylinc"..ey. head sur
f3.ces, cy1in3.er fins anC: 2.11 ot;·J·:::"' a y.eas v'hich nust be 
cooled, ancl J.iscl1arc;es it UIY-·Ja"'d frOY'1 each o.f t::o 
cylinders. A fl2xible lubricating oil drain is located 
on t 1:1e 1o·;vet' ri7o'1t -hand corner' of the oil Md l'10untinc; 
base. rhe ap~rk plugs 8'0 shielded by an aluminum case 
and the hich tension c.::.bles are s~J.ielded. :r:"J.o ignition 
coi1s which are mounted behin·:i the en:"ine flvvvheol cool-
in~ blower are per~anently insulated.· v 
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12-105. I'he en--·ine is lu'Jr:ic.ated 'JY a full -r.""essure lubricat
incz S"":rstem. Oil is r;u::nr:ed fy.o:~ the -bottom of the bil 
base 'S:: a g~ar type pump actuated by a dr1 ve gear which 
meshes with the main crankshaft gear. Oil is 

GElJ:S'qA 1'011 

12-106. 

12-107. 

12-108. 

pumped unjer 25 to 50 pounds pressure, regulated by a 
non-a1juatable bypass set at the factory, to both front 
and -reo.: ':'1ain bea"'incs, whe~e it :Ls forced t:1.rou~'h 
:irilled openincs in t:1.e crankshaft to t:"le connecting 
~od ~eG~in2S• T~eye it is distributed b~ spray to 
all ot~er moving parts of t~e enclne. The oil enters 
the pumr· throuc,h a filter screen which is remova;)le 
for cles.ni~1~ after the oil oase :1ss beeJ;l removed f~om 
the C r Bl11l:C as· e • 

The cenerator is of the four pole, inductor alternator 
type. l'l1e mac;netic circuit of t:1e cenerator is identi
cal with th3t of a four pole ~. c. motor or senerator. 
The Jiv:ect cur-rent excitation and chat't:,inc, car-rent is 
generated by a ,...otating armat':tre, v:evolving inside of· 
f01J,<' D. c;. poles, which a,...e "'lagnetized by four ind.i vidual 
field vrin:1:tnr:-s. Located in the faces of these station
ary poles ar~ a se-ies of slots; designed with a correct 
nu':1erical "'::::lation to the rotating ar::1atut'e slot. These 
slots in the pole shoes C0!1ta:ln the A.c. ·,vin5:tnE:;, wh]ch 
pv:o1ucss t;1e 800 cycle, 120 volt, A.c. output by in
~'!,J.ctor alte,.,::1ator: action. 

Tho o.rnat'J.""O r'GVOlvinc in t':1G fiel1' rro'duces a dl!'ect 
C'J.rrent volta:::e in t:1e conventional manne,-. The ~1umber 
of slots in t~e a~~at~~e, and in the ~ole faces, how
ever, BTG nu:<"\e ric all~"' arr a:1C:Jd so t:1.a t <r!h en one rotor 
toot:1. pnssss O',lt of t:1e field pole, one 5.s enterins in
to the pole at the ot~er end. rhis const~uction will 
prOiJi:le a :nacnetic rath of uniform cross-sectional 
~rca at ~~1 positions of J~h? '~oto_r "'hile tl?-e cenerator 
lS ope""a~lng. In one posltlon, t~o slots 1n t~e ~ole 
faces a~e fu~theT aT~an~ed to r-evile a sa7~etic nath 
t':lY.OUCh the A.C. coils of as low relucta~1ce as posni
"::lle. Irl tl1e next poslt.ion of t:1e arli13.t1Jre, it will 
~'1ave s~1ifted O'.lt of phase ':Vi th t~1e A· C:. coil to create 
a :na,zn-:;tic path of as hig:'1 Y:<3hlcta."1ce as 90ssi'::le. It 
will ba seen that t~is will crsate a raridly vibrating 
::1aznetic flux throu,~h thG A.C. 'Nindinz, t~1e"'eby pro
ducing the GOO cycls ~eneratot' voltage. 

In the pole s';.oos hi[.'h '~raae steel of t~'lin gau,'"'e is 
used. ?he teeth in the shoes a~c opcTating at very 
~1igh flux densities w':1ich v;ill :-creatly increase tlJ.e 
i11on losses unless excellent :ns~erial is used. In 
the rotor a lowGr rrade of elect~ical steel and a 
t'J.iC1{Gt' f':.'BU,SG is used BS th<-:: fYGC'j_'lency of f'lUX re-
V e ~ s a l in t :1 e rot o v t e e t h i s n o t t ~1 e s am e as th e 
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12-108 .• ( c 0~1 t t d} 

fun~l~1ontal fv:eq' .. lGncy out~ut of f:enar<J.tor, but is of 
lower ·value proportional to tl1.e nu~b3Y of :":1r~sn.stizing 
::-'OlGs in the generator, an~ t ~1e rEJvolut ions at 'tvhich 
it is opC"'8 tine;. 

12-109. }1~1.e vJindinr e:round t'1e field r.·ole is of conventional 
shunt type'·as used. in D.c. ce~:1erators. rhis s:1.unt 
·v'lindine· is '3.esitmed to operate from the 14-1/2 volts 
output of the generator. In OY'-:ler to provide the 
J:>Yope,.., regulc:tion, the macnetic ciY.Ct1it of the cenerai.;or 
is satu,.,ated. to p~event, insofa~ as possible, a lower
in~ of t~e A.c. and n.c. volta~es when the load is 
apflied. · 

12-110. The A.C. windin,3 is also Jesl:'ned w·ith a proper ar.1ount 
of s:rnch:ronous b1pedance to allow the A.C. volcar~e to 
remain constant as t:1.e loacl is tncy.eased.. The internal 
veacta"1C8 Of t 119 f'CDG!'atOY iS neUt'l"'alized by the mac
netizin~ effect of capacitors in the radio transmitter~ 

12-111. In OYde~ to maintain propeY synchYonous ~~pedance, it 
is i::u:'ovtant t:1at t 1.1.e air ,-ap of the t-n.ac:'line be be
tween .010 a;1d .014 oi' an inch, This is con trolled at 
t:'le fs.ctor;;r, an:l. no c:.1anr··e in ir:; Must be :~1ade as it 
will a:Cfec'c the oper<:>tion o:C t:.1e equip:rtent. 

12-112. The "'evolvinr S':":~~at:.P"''3 oi t~1e ·"".c.c:1ine is cour;led d.irect-
l ,r ro .~-;...,,.,. C""'a·· ~117 !'1;lnf'·!- ~ .... ·v- a ... '1"'1""' ·-nr1 f.e.,.,-.<clt::o ·t;n:.-..ey 'Tille r) '..I l.J.,.l.'-' I .._ -:...~ ... U U V ,_; .. t."A ~ •~·U. -·• ._ 'VtJ~•...-·. -..1 -J: ,~ • ~ 

a-r~at1-1 "'8 a,..,boY is hollo~ with a :'i ':' a'N bolt ='as s.inc 
th:roufn it fro".'l the c"'anl-<:.sho.fc witl1 a nut at the rear, 
d v.awn up to :1.ol:I the ta1>e .,.ed ~:. -r:natu ,..,e e:.1. aft s e cu :re in 
the l1.ollow c~anks~aft. 

12-113. The .:-ener3tOY is COOled by f·Oi'CGcl air circulated by 
a ~lower mounted at the encine end of the cenerator. 
Air is (~nwm fv:on the '))ott.o:n at the :rear of the c,enerator 
up a~d aroun~ ~he rrener~to-r ~ie~~ coils and ar~~turs, 
and d2scharzed Irom open1n:s 1n ~ne adapter cas~lnC 
bet-;Jeen t':le enr::ine c:rf:L1.kcaso an.=:. t!J.e cene,~ator frame. 

12-114. r~e outboard eni of t~e armat~Ye is ca:rried by ~~ease
sealed ball be.;:,.incs vt1 ich r eq.li re at;tsnt ion once each 
six months. A conventional co:nmutator and brush rin~ 
asse;>;.bly is p"'ovL3.ed to colle et D.c. carrent f.,.-,om the 
""evol vi.n~- o.nr.aLP'C. F'O'.l r b:rushe s of the ~et al cr a ph it e 
typo ;::,-re '.lsed and replaco:'>'lcnts must be of this same 
r1aterial, small capacitors 8."'e connected across eac:ti 
of the brus~es to minimize ~adio interfe~ence, 
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12-115. ~~e slte-natinG current windinc is provided with five 
taps ··~hi ch a Y6 conn ec l: eC. to a t e rr:~·d.nal bloc~>: in the 
control asae~bly. By ~eans of these ta;s, the proper 
volta7e can be selected. 

12-116. All ~in~ings of the ceneratoY a~e imp~egnated with a 
phenolic insulatin:: vo:rnisl1. and baked. several su.ccessi ve 
iT:1!Yrec:nations G."'e :1.sed to thorO'.lChly insulate and se-
Cl.J.Ye the various vr:I.ndincs in place. l"l1.e -:-:ener-ator 
f"Ya"YJ.e is of r-olled steel Y.in3, ~Jutt-uelc.led and nnc:-1ined 
inside to Y.8Ceive the pole S~1.08So I'he CC'mplete [';Snera
tor is desi~ned for a tem~eratuye rise of not ~reater 
than 40 cJer~ees centisrnde. · 

12-117. 1'~ounted on the si::1e of the ·~eneY.ator: is a control 
assembly, v1hich includes the following parts: cenera
tor terminal block; tro.ns·~d tte-:: and battery ""eceptacle; 
solder-inc. iron and licht receptacle; anc5. in the 'lirect 
cury.ent circuit a filter c~oke; char-ginz control rheo
stat; ""everse C'.J.,.,"~"ent cutout rc;lay; filtcr capaci.tor; 
S'J.i table fc_lses; and D. c;. B:U'':ete-r. 

12-118. ?he A.C:. output from t~e ge~1erator is connected thr-ough 
a 15 amre"~"e fuse to t:1.o tr>ans:nitter, and soldeY.inL; iron 
and lic~t recepta6le. In the Jirect current circuit, 
a filte~ choke ana filter capacitor are py.ovi~ed to 
~ed~ce the ~iY.ect current ripple to a nezligible value. 
A yevs~se cuy.,-:ent ~elay pYGvents t~e ~atter-y current 
from ~7 lowinr, bac:<:: into the ~-eneY.D.tor vhsn the Dlant is 

·:- p ,.-: !") +- ·\ : .... !"T !\ 1 .,... ... · '1 rr _ _ ,......, ~ +- --:. -r ·"' . r ':\ -l a t .~ c: ·l- ~- <""":!. ~ ~" ~ +-110v OD~-"''"'--!l.c~·· "C.c"la -e:·-~nc arL..vuV·, lD'-'-'-c"'''"'"-' L•cl<y _,lrvCu 
cu,-rent f'lo7rinc· to the batJ::;ery Y.eceptacle, 2.nd a ·rheo
stat ma~es adjustment of this cuY.rent possi~le. All 
of these r-c,r· ts StY.e s u~i tab ly "':ount e:J an :1 enclosed in an 
alw':1inur:1 housinc, bolte.J to t':12 side of t~l.e 2enernto:r·. 

(;a-r-r;rinp~ case 

12-119. Th~ snc;in~ a:'ld ""Cne~ntoY. '\.,? :~"o,;nted ?n a, 1/4 :tnclJ. 
th1ck place of alum1num, ''Lncn 1.s jes1cns0. to serve 
sse. bc.se and as the bottom of t~10 cs..r-rvin;:: case. 

~ -~ 

The outer ed~e of this bace is constructed with a 
1·reO'),"'ne "·ao;,ct +-o ~"Y'"'--·te a 'v-,+-er-ti..-,.'1.t ~o-int '~r'1.en t11'"' .l'l .~ J: J. v ~~ u .. ~~.,.~ v .._. _, ~ ..;....o. <~ (_., v . c:.:-~ J _... '~'·•· ~ "'-' 

nluininum housing is lo'Nersd ovey. th0 set and screwed 
i11 place. 

12 ... 120. The aluminur:J. :c\se pl£\te is f'itte::l uith sto:'Lnless steel 
t~l.r>eaded ins e "'t s to av cid t~1r ead :lnrr t':H3 soft :cluminun1 
alloy, w:1ic:1. v\Ould be undesir•cble due to the f~equcnt 
o.ss-:::mbly <111d 5.isc.sse,.:ibly of the housing. 

12-121. ·:be housinr~; itself is con..tructed of aluminum t~1.orou;_:-:hly 
rib~ed and corrugated to produce sur>faces of sreot 
stY.en~th and rigidity. 
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PARTS FOR ENGI}ffi GENERATOR SET TYPE CD0·73004-A 

12-122. The Type CD0-73004-A ENGINE GENERATOR SET is comprised 
of the following: 

W.E. PART 
SYMBOL 

t-711-L 

0·711-H 
0-711-J 

S-711 

Type CD0-18010 Gasoline Engine 
Type CD0-21647 Generator 

--------------Base & Carrying Case 

PART NO. 

583 
1097 
1098 

W7027X2 

W7400X4 
19446 
19,q.47 

19452 
19453 

19454 
19455 

19457 

19480 
19801 
19922 
19934 
19935 

609 

8018 

19200 
19201 
19202 
19203 
19221 
19222 
19223 
19225 

695 

PART NAME 
Fuel System Group 

Carburetor Flange Gasket 
Assembly - Filter Bowl Assembly 
Fuel Filter Glass Bowl 
Fuel Filter Bowl to Fuel Tank Connecting 
Nipple 
Fuel Filter Outlet Male Elbow 
Gas Tank - Steel 
Fuel Line - Fuel Filter to Carburetor with 
Fittings 
Gas Tank Cap 
Shut-Off Screw for Gas Tank Filler Cap 

Gasket for Gas Tank Filler Cap 
Gasket for Gas Tank Filler Cap Shut-off 
screw 
Spring for Gas Tank Filler Cap Shut-Off 
Screw 
Fuel Filter Bowl Gasket -(not illustrated) 
Carburetor (Zenith) 
Choke Shaft Knob 
Choke Cable Assembly 
Choke Cable Clip 

Piston & Connectins Rod Group 

Piston Pin Lock Ring for 2-3/4 11 Piston 
(4 used) 
Connecting Rod Cap Screw (Heat Treated) 
(4 Used) 
Piston Only - 2-1/2 11 

Piston Pin 3/4 11 x 2-1/16 11 

Piston Rings (Comp. 3/32 11 x 2-1/211 ) (2 used) 
Piston Ring (oil) 3/16nx 2·1/2" 
Washer for Connecting Rod Bolt 
Connecting Rod 
Connecting Rod Inserts 
Connecting Rod Piston Pin Bushing 

Blower Housing Group 

Stop Switch Push Button Name Plate 
1419B Stop Switch Assembly 
19320 Blower Housing Only 
19335 Cylinder Air Housing - R.H. 
19336 Cylinder Air Housing - L.H. 

-206- CF-377 



V'!. E. Pi:. DT 
S'·1FBOL 

0-711-:S 

0-711-N 

0-711-"J 

PA"~T NO. 

1748 
19191 
19332 

19242 
198GO 

8001::' 
19006 
19003 
19011 
19079 
19080 
19082 
19083 

19086 
19088 

8032 
B037 

19030 
19029 
19031B 
19032 
19033 
19034 
19035 
19183 
19184 

ffi "'T NAME 
1riscellaneous-aroup 

Battery Hydrometer 
Intake and !/uffle r ?lange Gasket 
~asher for S~utoff Valve & for Bayonet Oil 
Gauc;e-Neopr.ene 
stud for Oil Base 
-c::;xhaust Tr:uffler 

Cr-an1tshaft t:; cams.l_1.aft Group 

:;r-anks~1.a:ft GGar - Fibre 
c-ran~shaft 
c,.,ankshaft Oil Seal (#50358 - National) 
Crankshaft Peering - Front & ~oar 
Cr.ankahaft Gear ~ut - ~ickel PlatGd 
camshaft · 
camshaft Gear Spacer ~asher 
" 0 ""'S'l'"'.f't '-~'6""':1· nrr - -r:"',..,o·n"- (~·'a .... l-in -r:>oc1n"ell -t._; c:..1.u. -~ c:;;.,J.. .L.~ a , .. .1. 0 . ~.- '· J. v 1 < ·· .~,. ~L... L .... :... vv 

204 S?G) 
~amshaft ~ear - Steel 
'!ear Cansheft Bearing 

Valve GYOUD 

valve Sr:rJ.nF ,..>etainer -~rasher Lock Pin 
\ 7 elve T-appet sc,.,ew - 1/411 x 3/411 SA:S 
valve - Intake 
\.Tal ve - ~Y.haust 
vsl ve n-uide 
Valve Spring 
val'Te Lifter 
Valve Seat Inecrt 
'tial VG S])rtng net air~:)J: ~~.r~sh sr 
Valve ?ox Cover - Cast - Aluminum 
valve ·Eox. c;o,·er 22-s~:.st 

Gov8r~,or c-r.ou1:-> 

( L1 used) 
(4 used) 
(2 used) 
(2 used) 

80~t3•l ~ovornor Cup stop Screu 
8ove~nor Sp~lng ~~justin: Nut 
Gov:Jrno.,., s-:12f't ?so.y:Ln::r; Spacer 
G-ove~no-r Shaft 2. Puddle 

805B 
19102 
19142 
19114 
19118 
19095 
19121 
19124 
19126 
19127 
19129 

t;.o vr.• rn 0,..., i"l;rh all - 7 '/811 ~ t ""'G 1 '='" 11 ... ~ '-' .. ~ '• ·'- ..; '~ v v \....,.< .!.__, 0. 

]over~OY cu, stop Screw Sp~cer 
Jov~:: n1o-r C~lp a'll 3tud .. ·.~::s embly 
10'~7Gl"DOY' S::'rin:j t~djustin,~ stud 
Gov ::; ~-nor Sr•ring 
Be c;_ Y int\ - YJD38 
Searing - rn·7c8l03 
Govcrnbr to Carburetor connectinry Link 
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W.E. PART 
SYMBOL PART NO. PART NAr~~ 

Governor Group (Contrd) 

0-711-K 

0-711-R 

E-713-A 

0-711-P 

C-711 

E-711 
E-712 

19131 
19140 
19144 

Governor Adjusting Stud 
Governor Arm 
Governor PQ~P Bearing 

19479 Gasket for Governor Spring Bracket & Cover 
19481 Governor Spring Bracket & Cover 

19382 
8408A 

8410 
8441 

12013 
12014 
12020 
19306B 
19305 
19312 
19340 
19341 
19342 
19343 
19344 

5944 
5945 

l9403A 
19410 

Magneto Breaker & Gearcase Group 

Gearcase Oil Seal (Graphite Cork) 
Magneto Coil Shoe (Laminated) 
Magneto Coil - R;tght 
Ignition Breaker Arm Stud 
Breaker Arm Spring 
Ignition Breaker Arm with Pt. and Shunt Wire 
Breaker Spring Bracket 
Gearcase - Cast Aluminum 
Ignition Wire Shield Nipple 
Gearcase Gasket 
Ignition Breaker Plate 
Ignition Breaker Plate Cover 
Breaker Plate Mounting Strip 
Contact Strip Insulator 
Breaker Plunger 
1/211 SAE Nut (Hex) Magneto Wheel to Cranksha.ft 
1/2 11 Lockwasher-Magneto Wheel to Crankshaft 
Ignition Wire Shield Lock Nut 
Ignition Wire Shield Knurled Nut 
Magneto 'Nheel Assembly 
Duplex Magneto Back Plate 

19411 
19412 
19373 
19374 
19415 
19416 
19417 
19850 
19850 
l9853A 

Magneto Capac i tcr • 5 J.VrFD. 

10702 
W7100X4 

19285 
19297 
19297B 
19298 

Magneto Coil - Left Side of Engine 
Spark Plug Cable - L.H. 
Spark Plug Cable - R.H. 
Magneto to Breaker Condenser Lead 
Magneto Primary Stop Wire - Man 
Magneto Primary Stop Wire - s.s. 
Spark Plug - Champion #J-10 - Left 
Spark Plug - Champion #J-10 - Right 
Spark Plug Shield Assembly 

Oil System Group 

Oil Drain Pipe Plug - 3/8 11 

Oil Lines Compression Nut 
Oil Base - Cast Aluminum 
Oil Filler Cap - Briggs & Stratton 
Oil Filler Cap Gasket 
Oil Filler Bayonet Gauge 
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Oil Systel:l 0'r_oup (Cont td) 

W.E.PA1?T 
SY:/BOL 

0-711-Q. 

o-711-A 

0-711 

0-711-7 

0-711-B 

PA~s:' p·fl 
J_, v· • 

19~2~St~. 
73 '/l'.'.;l 

193G7 
19358 
1 0'"7. r,n 

... 1._)\,j v 

19360 
l'J~SGl 
19362 
19363 
19364 
19365 
19366 
19337 
19368 
19369 
19349 
12273 
12276 
19379 
12272 
12275 

10089 
1D090 
19091 
19170 
191'71 
19172 
19185 
10186 
192<:4 
19272\ 

19021 
19022 
192:>J 
19231 
19233 

PA "T l'!A~~:;:; 

Flexible Oil ~rain Assembly 
Oil Outlet Slbow - (Street Elbow 90° 1/2 11 

t' 'Tihd ) 
..! •• .,L-J. • 

Oi 1 pump Body 
Oil Pump cover 
Oil 1:-U.mp Gasket 
Cll Pump ')rive S:"laft 
Oi 1 lumP Idler S'1.aft 
Oil PU!:lp 'Jr'i ve ·:}car 
Oil Pu..up C!e;:tr-- Driver 
011 PU!n.P ':"!ear - ·')"'iven 
Oil f'J;!'J.l' stud 
:}Gar ")rl vc Fin 
Oil Pu.:::1p Inta1~o C'lP 
Oi 1 Ptunp sc v:eon 
Cil p,_unp ('car- Pin 
Oil Pum~ Screen ~staining ~ire 
Oil ~Jmp By-Pa~s Body 
Oil Pump By-Pass :colt 3/8n x 3/4tt SAS 
Oil P.J.mp Ey-Pass Defle~tor Sup 
Oil Pump By-Pass Plunrer Spring 
Oil Pump By-Pass Spr-in8 

-Cylinder cwou~J. 

Cylinder- Head - ~:lght Hand ~ Aluminum 
8ylinder Head - Left H.and - Aluminu:.m 
Cylinder' Head Gasket - Copper Asbestos 
Cyli:o·:'ler - 2-1/2 11 Bore - ? • .H. 
r<•TliljJ"leY' - ?-1/·-:;n ':)ore - L ~-T v ,J ...... .... .... . . .-...; !:1.. .. ;· . . •. : ... 

c::rlin:.ler Base C'ar::<:i:et - 2-1/2 11 Bore 
stud for Cyl in de~' ~Ie ad 
Cylinder Sleeve - 2-1/2 11 Piston 
Stud for Cyli~1e~ ?2&e 
Oil T? as e ~as::e t; 

c~ankcaae & Beari~B Support Gtoup 

BeaY'in: Plate & Jener-ator Suppo~t 
3eari~3 Flate& 0 enerator Support Gasket 
cva~kcase 3Y.eat~er ~ousi~c 
Crankcc,se 3r-eat'1er S~1ut-Off Valve Shaf't 
Shut-Off valve ~asher - steel - for Breat~er 
!.-1 ous in?.~. 
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'f.:"!.E.PP~,...,T 

SY:l',~BOL PA '"\T :tTO. PAn:r NAtiE 
C~ankcase ~ Be~ring Support GrouR 

19234 B~eather Housing Flange Seat 
19243G-2-l/2-c~anlwase Asser:1bly with Bearings Fitted 

19249B B-reather Housinz sc~een Ass:r • ..-")ull nic~{el 
Plated 

19256 Gasket for crankcase Breather Rousin~ 

19274 
19278A 
19283 

.19846 

19900 
19901 
19902 
19903 

19960 
19961 
19962 

Carrying Handle & ::ount inc; Pass. Grour:; 

Intake Manifold and carryin~ Handle 
eount:Lng Foot with Vibration :Ja:m.pener In.sert 
T'.'ioun ting Base - S sddle I'ype 
cart';'{ing ~-lanci.le . ~-rip 

carryins case 1roup 

ryate-r Ti3ht Plant cover 
Plant Cover Bas~ 
Plant covsr & 3ase Gasket 
Carr-ying Case Clamp ScrevJ Nut 

Air Cleaner Group 

Air- Cleaner 
Air Clsaner Scr8en 
Air Clea1:1Sr screen Lock 'Zing 

12-123. Control Box Parts 

Ii-701 

~-701 
!< -701 
L-701 
c-701 

F-701 

F-702 

1412B 
76560A 

1•±46A 
1448A 

1553A 

lc30 
lE>:U:> 

19710 
1971::; 
19711A 

76808 
76809 
76810 
76812 

76813 

76814 

"heostat :K:r1ob 
ne•:e rse C':trT'en t -r:>e lay As sem.b ly - complete 
'r)everse curt'ent; ~elay ArnattP"e Blade Assembly 
".:::;vG'"Se C>:trrent "elay coil B: Core Assy. 
( PS1065) 
~everse cu~rent ~elay Stationary Contact 
Panol (with coxrAcrs) 
~eve-sc CuYrent ~elay A~~~ture ~eturn Sprlnc 
'"?eve:"'se c:.1. n~ent .,..,elay Frame Onl:.,. 
control ~ox naso 
Control Box Prace 
Contr'Ol Sox Covet" - (Incl'J.::-les ~eceptacle 
Co"·"1"'"1 ~ .. rha-1ns) ..1 v -.1. ..... ' .. ·.J './· ... ·- _ ... 

'1heosto.t - ::"odel K -1 C1.m - Ohmite 
An1;:1eter - 0-20 - U. S. Gau:_-:e co. 
r:Jeactor - 4XL2 - Y-r'i::ht 'Je Coster 
capac :L tor ·;~J.p. c. 91137 - 2000 }Iill -25 ·~r-v 
(I,Ta llory) 
F'Use-25 Anp. ·rype AB CAT.l098B - Li tte~f:J.se 

(2 used) '· 
Ftlse-15 Ar-1p. Type AT3 CAT.1996B - Llttelfuse 

(2 used) 
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1~J • 'E • PAnT 
SY1'TOL 

P-703 

P-704 

P-701 
P-702 

12-124. 

E-701 

C-702) 
C-703) 
C-704) 
C-705) 

PAlT.HO. 

7&805 

7080& 

76807 
7&807 

PA '1T NAi'.TE 

Transnitter ~eceptacle (W.E. T-7604797)
Group 6 (P703} A. J. Ulmer. 
Bette,...:;,r T')eceptacle (~ 1J.E. - I'-7604797) -
Group 6 (P704) A· J. Ulmer 
~ecaptacle - 1102 J7792 - Less Plate -Arrow 
.,.,eceptacle - 1102 1(&7792 - Less Plate -Arrow 

Generator & Accessories 

840 

75811 

8S:2 
1160 

19508 
19509 
19520 
19521 
19525 
19546 
19572 
193fi5 

(!.en. :8l"'USh - !-130 A - Pure Carbon co.5/811 

( 4 ~J.s ed) 
Ce.:oacitor - T:r:"e 3L-Cornell Dubilier-.OUUi'D 
(4 used) 
Brusl1 Spring ( 4 used) . '· 
P-rush c:uide Only - \ight HanG. 5/8 11 (4 
used) 
0e~. T~ru stud Nut 
Gen. Thru Stud 
J.\.1"::-lBtUr'e Thru stud Nut 
Armature Thru stud Nut Lock '?asher 
Armat•w e Thru stud 
('e~eyz:~to:r Frame- ·~rith Field Coils 
c-enc;Y'et or Slow e!" 

(19655 Assy.) 
?rush Rig Insulator 0 in; Only 
nrus:-:t "in- - r;o:nnlete wi t.'1 'Prus::1es 
i.~. con~ect;r ~racket (4 ~sed) 
!'1ene'" Bt or- :Snd Bell ~fous ing 
('-ensrator End ?ell ?cmd 

19657 
196'79 
19692 
19377 
75085 
7508G 

~B1eratcy searing 3rease ~ovor Gasket 
lir~ns.tur.e /\.cse-~:~bly- Complete 
A r~:1a 4=:1 Y' e s:·w. f't 

( 7 t:; 2 <") 4 {< C: C: -cr 
0 

\ v ~ ... :l.~ .._.. J I Dol"" ~~~,ne ilc:se".,'"ly ('"J-1t1-. "·'1. D'.::1L.:;n':f) .l.. v ~--~--....... .-: -..~o....; •• ~. 0- . ' ....... ....J.. 11\f_ J. ~ .,..!... v 

7 r 7,l"J() 
.) v ( ..._~ 

( 7 6 82 7 AS S :r o ) 

Co::t"'lutator Asse:Jbly- 36 Bar 
Generator Fiala Coil Asse~bly 
?""''lsh Ju:nper: Lead (2 use·:l) 7-3828 

l~OTOn c:;r-::;T")!i.J:OT\ 83'2 J:'!"F;:;: C')0-21552 

12-125~ 

Gene'Ylal 

J:he rOl'O'"? r-;:;;'"Sl.C-.:20-r::: S":~I' 'Fl"PZ C")0-21652 is for operation 
on 115/230 volts, sL1c;le phase, 25 cycle A· c. power 
supplies •. T1:1e :;enerator vdll ieliver app,o.xi::::1att{l~ · 
1000 vvatts, 120 volts, 2-00 cycles, single I:Jhase, A.c. 
and 20 a:nper'ss, 14 volts, D. c. J:his unit cons:JS:;s of 
a Type ·CAY-21653 T:O'rO'i, Type CD0-21650 J.EN:S-qArO:l and 
rype CAY-21654 YAG~3TIC CONT~OLLE? assembled on a bed
plate. 
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Location 

12-126. •,'n1.en planning the location of the i·"OTOCZ GENEqAT0"8 SET 

12-12'7. 

12-128. 

12-129. 

12-130. 

a place should be selected that will be as clean and , 
dry as possible. Although the u.ni t is pr:otected against 
nor~al exposu~e, it is lesir:able to shelter it as muc~ 
as pr:actica:")le. Locations of high ~1.umidity are uD
desi~n.ble and s:1.ould be avoided as far as possible. 
Keep in mind that the unit can be operated by r:emote 
co:::1trol so that it is not necessary to install it at 
the c;rot vvl1e ye t:1e load or load pane 1 is located. 

I:ouJTi; i ntz 
--- --- Q 

The motor ponerator set does not need to be mounted 
in any particulsr way, but it is suc;zested that 
rub~cr cushioninc pads be placed under the welded 
steel mounting base to eliminate the possibility of 
vibr:ation bein:}; trans:n.itted to the floor of the build
ins. 

Settir(." UD L1e Unit for Operation -··-----""-·----·- ·-----...;...;<;-------
'crlJ.o'!:'l t~J.e s:::·c '13s teen located and 1~ounted, the next 
stCI) ~'=' ~J C')Lect the motor to the power line. The 
co:.rJ.coct:nr:; 1i:H;[; s~l.O~.l.ld be run through conduit or 
flsx:JJ}.::: •:·r".•l::; ~~o t:1e sta:-'ting box located on the 
mo~_,;o,-. '):3 ::cv::. c:10.t the motor anJ the motor controls 
nro (;Olln8::;ssJ :o' U.:::' e at the volta;::e of the power line. 

''hen c~18.rlf".:Ln~ o ':10tor oper.ation from 115 volts to 
230 vel +.3, four chances in t~1.e electr>ical ci.,..·cuit must 
be ~-J·scle. 

l -l... nsconn:::ct t:,1.o r.1otor ter>~:inals as s~1.own on 
t:1.s mo~or na:ncplatc and on l"iJU't'e 56. 

2. T?cconnect t:1.e holdinr~ coil on the startinr:-
1<Cl8.y as is s~tovm on '·~tl10 sketch inside the'
T~ r, f'<lT'"' "'- (' 0 '"'1-T""OLL-::""' ~ ·1- .-.. rt i':1'"' box a·nd l. n ll • ..:.'-~4 \...T 1'~ -J: -· v '-J \.. J..\ .J.. ·• .....:..;, :... t...J I.J o... ..._ : .. , . • 

"'!l :- • ,:) 5 .• 

3. Chan7e t~e overload hoate .... elesent to cor
resp~nd to rated current. 

4. Char:::_:o t:1e pilot li~;}.1.t in r:emote start-stop 
s 'cat ion. 

The moto .... is rJ"'ovL1ed with two sets of windings; vvhich 
a't"c conn2cted in parallel for 115 volt operation and 
in series for 230 volt operation. Ee sur:e that the 
proper connsctions arc made before starting the unit. 
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12-131. The holdin,~ coil in the staTtin.s r-elay is also pro
vided with two sets of windinc;s, vvt1ich a1-e connected 
in pa Y<alle 1 foy. 115 volts and in s er-ie s for 230 vo 1 ts. 
This coil will but'n out if ope·- atJ. on is attempted at 
230 volts Dhen the connection is made for 115 volts. 

12-132. Tll.e overload :tJ.sate1~ units in t 11.e controller- box must 
be c:ran,::ed v1:1en t~1e r:1otor input volt ace· is changed, 
because rated current at 115 volts is twice that at 
230 volts, necessitating two heater elements, one 
Y.ated to c a ,..,,..,y twice the cu.rrent of t!:1e ot:l.er. 

12·133. The :pilot li:c:1t in tl1.e r-amote start-stop station 

12-134. 

12-135. 

12-136. 

must be c:1anced as t:1.e motor input \'0 lta:::e is c}.1anced, 
since the light oreY.~.tes across t~J.e line, ind:i.co.ting 
w~1en t:1.e unit is in oper-o.tion. 

startin~ the set 

''f.:1en t:J.e not or has been connect c::d t 0 the 1 ine t~u:oug:l. 
the magnetic controller, an~ the generator has ~een 
connected to the load panel, the set may be started. 
'"Jatch the starttng of the unit caref!.l.lly, especially 
the fir-st time that it is used, to be sure that the 
proper connections ~ave ~een ~ade. If t~e unit fails 
to sta~t o~ fails to come up to speed: 

1. Push the stop button. 

2. carefully check all connections. 

3. Check ..... 
L-:'l..e vol taf.e of the rower line 

4. C'J.eck t:.1.e load on t:1e ceneT'ator to ~~ake 
~1re that t~e unit is not overloaded. 

If the unj_t st::.trts, 1:ut foils to cor.1e up to s:--eed, 
afte"' ;,-,a~inc sure t~12t t:-1e z':"ell.e'·;.?.tor i.s :::l.Ot OVG"'lOaded, 
c~.1.ec:.c tl1e line voltac;e ·.rv:1ile t:1e set is runninz, for 
it is iJossible to have ratsd. voltar.·e 'H:1en t~1e set is 
steppe~, but if ths poweT' line is foo li~~t, the load 
will :-w.te-rially y.e:Jucc the \'0 lt aze at the r:'lotor- after 
the unit has been started. 

:rhe t:.:ermal element wl1ich protects the ::10tor in case 
of ove-r:loads is a ~-lcatev. ele··~e:nt t~1.c::t CXlJar:>..ds vJh.en 
r:1o.,..e than -rated cuY<rent flovis throu;:-h it. This breal{S 
tl'le cu Y<ren t of hold inc· coil, the .,.eby oren in£?: the line 
contacts anC: stopping t~1.e :'lot or. ·rhe ~,~ore~ G::l·~:s-r:-·A'r0'1 
S'Sr may 1:)8 startGd nc::,ain after Waitin::-:; e.bout a minute 
for thernal ovsrload ele~ent to cool off. After an 
interruption by the cveY<load unit, the r5set button 
on the star'tins :;ox n:.ust ~e pt'essed, an:l t~en~ the unit 
may be sta~ted ~Y pressing the start button. 

-213-
CF-377 



VJ.b"'ic~tlon 

12-137. Both the notor and the gane-ator are ball bearin~ type 
mac~ines and a~e propeyly lubricated at t~e factory. 
In ordina.,7 se ...,vice, the 1J.n5. t w:L 11 ...,J.n for one ".~e 2.:r 
ns ,.,eceived, '::ut it :L.s -recot"'~r.:en:led t:1at a sma1lv qua.'1.titj
of :Tavy r:t:rade A c-ease be ad.de:1 eve"'7T six r:onths to 
~win t ain an even lubYic a ting condition in t:'1e motor 
~)ea..,.,in~·s. T~1e ~~enerator bearin;jS will require lub:r-i
cation only once each vear. I':'1e bearin,a on the drive 
end of t:~e r-one,.,o.t'"'Y. i~ '"""'"'·n~od ;,,~ ~(w'1oVi':1'' t 11."' nlu~ ~· ~... .:...: .,_..- ' ""-J .l. ), (...: ~ "'-' ...,J '~ t) ...... . .... ,_; - \,..t .i:-~ : .... 

and inse.,tinc a pvesaure fittins. I'~e eq~ivale~t of 
not nora than th.,ee teaspoonfuls of ~rease s~ould be 
a clJ. e d • I' b. e c Ol~:m t a t or en c1 b e a r in z of t ~l e c en e rat or 
is ·::-""'eased b:.· :-e~'1ovinr~ t:1.e cover- w::1:J.ch is held in 
place by two zc~ewc. I'~e snap ~ire from the outer 
race of t:1.e bec,.,iYl[ :i.s rs~:::.ove.J, vhich allows t:1c 
:---rease sl1ie1:::1 to be talwn out. ··~r-e.:;.se :i.s t::l8n :;;ressed 
into t~e bearinG by ~and. 

12-138. ·-rJ1en over!t auli.nc this set, the bec:t -r ~U1f.S an l enclosures 
s~ould be w2shed wit~ carbon tetrachloride or a similar 
solvent to remove the residue of soap which is left 
fro~ the ~Tea3a. If it is necessary to re~ove a bear-
" r'"f' .,.., "' "'l "t"'l . ol 1,~ : ~ - .,..._ 1 ·~a .-1 0 <""'"' , C"' -·- t' r.> • e < <'> f~ ln;_, p~_ ess .1 e .. -,..10U '"" 88 a 1~.p..~..1~~ ""'caln..., t.. .:1o 1nn r rln(:. 
of the be:trin~~· 

~·.~otor r;.cney.ntor ::et 0P2,}"D.tion 

12-139 • Tl~C r10t0:- ·wi 11 operate Sf: tis fac t;orily VJ::i. t[l a 10:%" 
YBL'iation in volta:--c, a 5·:1 var-iation in frequency, or 
a co'nbinod voltace aJJ.:.:.l .:fyequency variation of 10~;. 

12-140. 

12-141. 

Low voltage reduces t11e torque. Gua""'d £t.?:ainst this 
con:.Htion. IUch ·volta;:e lovie.,..,s the ~;m·1er factor 
and se~e~ally inc~eases the te~~orature rise. 

A t:1in black fllr.1 will fo"'::l on t~.1e c:)::1'::utators S~1ortl:;
af'te r- the set h:J.s ':;sen rut :~nto se-rvice. ._.,his is a 
nO"'Y"!ul condition and. a~sist:::; in eoE12~1utation. It should 
not 'J•3 re:~1ovecl. e.:::ce:;t a.: rec~'-;ired to clean the co~nr:r..lta
t o L' of o t:1. 0 r f 01" e i r. n 1:1. a 'c e .,.., i a 1. l'> .. e c a r- b 0:::1 '.:nus :1 e s s u u
,..,1.;"',,.-: 1'I'~t~l i·'""l·s <!Aj:' ,...,_.,,,., ha .. ..,...., C'.\"""'f''J.ll.,.,.. '"""l"Ct".-'1 for ... 
l,_~.t ....._._,...._ • ..l... J, >J • .l. lo,i-....!V .. -.~,•..,; ,,.-~v,_... ... .l. ,~LV...._·_._ t) ....,.._. 1__,., ,__, . ....._ 

t~is particular se-vice a~J fo~ ~eDt ~c:ults only this 
mal.'>::: an:1 c;nK"Le s:1cuLi 'be used. 

rhe units s~ould be insrected 2t ~ecular intervals, 
notin: particularly t~at t~e mountin2 bolts, bracket 
bolts and. pullo:rs s:r·e t:i.::·J.J.t, a.YJ..~ tl1.at the bearinz~s 
are properly lub.,..,icated. Inc.,..,sase in opsrating tempera
tu~s, localized heating, o~ excdc:::;ive noise indicates 
ap;:woachlnc failure . , an1 s:1ould be investiss.teJ. at 
0!1C6. 
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12-142. 

12-143. 

It is desi-rable to thorou,..,.jlly clean both motor s.nd 
gena~ator at inte~vals of one or two years, but it is 
not essential unless the unit is oreratin£ in an at
~os~1ere containing dust or lint. 

The C01Y..:Y1Utntor an·:'l. slip r-inr.s should be 1-.:ept snooth 
and clean of all ~ate~ials except the thin black 
film y.eferred. to previously. Ordinarily t;1ey 'i.ri 11 
req·J.ire only an occasional v:ipinc, with a coarse c.i.' . ...'c>: 
cloth. Fine sandpaper can be used, b-:.:tt never use 
emery cloth or e~'l~r:[ par:er. 

1encrator Construction 

12-144. The ~enerator is identical to the unit described in 
Para{=-raphs 12-79 to 12-91 e1ectricall~l md the only 
mecb.anical diffet'ence is th2,t an end bell is used in 
rlaco of t~"le adaptot' rinz used 1Ji th tl.1.e rypc: C"J0-73004-A 
:SlFT::TE C-r:::l·LS....,P.:rc:·c sc-:·r: A shaft extm1s ~Lon and ioub1e V 
belt pulley aye used as a drivin: ~eans. 

rotor constr~ction 

12-145. The drivin~ motor f"or the '::CCJ:O'q c~::::::;nArO....,. s:::r is de
sic:ned for-operation f-r.o:r:'!. a 115/230 vqlt, single phase, 
25 cycle A.. C. S'J.pply. i':tG y~,otor iz c~;::d:;ecJ. at 3 'J.p., 
1425 lPY, continuous dttty, 40°:-:. ris o. "'.ell 1.Jea-rings 
BY.O provijccl, an':1 d.Y.i}~-r·roof constr':tc t;J.on i::; used. 

12-146. Th.is motor is of t~·1e repulc ion star t-i:-duc t icn run 
t:.rpe. ?h:; .stator is t·:;o-po1o v!oun;:1. 2.nd. o:rranscd for 
series-par.c:llel connsction to rrovide for ::lual volt-
a,;:e ope-ration• ':!:':10 c.rmatur-c is tvio-polo v:aund ~,vith 
connc:ctions bt'ouc;ht to c. corrrrnutatol". A pair of brusl1es 
are S~10r't clY.cuited cnC• ::h:--ing the starting period 
operation a::: a rerulzion :-10tor is olJte:dned. 

12-147. sefore t:.1e motor rs.::chcs rntod spec,~1, a s~1ort cir
cuiting device operated b~r centrifuea1- fot'ce acts to 
s~1.ort circuit all of the conmutat.or b2rs on the arma
ture. The motor now opsrutec an a sincle rhase in
duction motor. -rhe motor 8ruc::tss carr:r c~1r-rent only 
·:lur'in? tho starting per.iod 2.nJ the r.efore no radio fre
Slucnc-y distur~anccs are prc::·:t.uced b:[ t~'le r:1otor to cause 
lnterference 1n nce~-by rau1o recelve~s. 

12-148. FOur leads Zl.Y'C brOU[':ilt out to the :notor te1T",ina1 box 
and connections can 'Js me,de for oper3.tion from either 
llS volt 0'"' 230 val t I 25 c ~rc le, ~'inz lc phase J~.. C. 
D1.1 ~\1! l;;r • 
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12-1~.9. ·:rhe motor ic: coupled to t~J.e c:eney;ator "by !"::eans of 
a V '.J~::lt d"'ive s:•ste:'1• ::wo 'I belt~ are r-ecrJ.irecl vJith 
c2ch T'O'l'011 cr.:;ITS,..,A1'0-;-;: '~31'. :r~e pulle:r Yatio i.s 3Uch. 
that vtitlJ. :.;:.J.e drivinJ 1:1.oto-r r1J.n:::1in:: at rated speec1, · 
the se::J.er.'ator speed is ar::proxi:'•;?t ely 2666 ':Pl'.~, result
ing in an output freq'.lency of 800 cycles. 

Par>~s for Yot?.L. Gener.'ator 2et Type CD0-21652 

12-150. The T:.rpe CD0-21332 ':!IOrc:q G:;:~~;'"ArCl 3!3:';' is c om.;)ris ed 
of the following: 

Type CAY-21653 ;\·~oros 
T~rpe C"JO- 21650 G;::IT'SRA EC:\ 
·rype CAY-21554 EAC;r::::TIC CO?,TT'"ZOLLffi 

;:?.ed Plate 

12-151. Control Box Parts 

~-"·T • ~ • p;~ ~·T 

s:un=:corj 

K-801 
~-801 
·v-so1 
L-701 
C-801 

F-802 
F-801 
P-802 
P-801 

PA<?•T ITO. 

1412B 
1446A 
1448A 
15 53!-~ 

1530 
1346 

18710 
19712 
19713 
76560 
70808 
76809 
76810 
76812 

76814 
76813 
76819 
76820 
76826 

Pi~ ~T I'l"~~~.~E 

nheostst Knob 
,..,evarse ?urrent ~elay Armature Blade As~. 
rteve"se Cu:rt'ent "?elay Co"'e Assy. (PS-1065) 
neverse ~urrent nela~ staticnary contact 

Panel (with contacts) 
.,..,evey..se ·:"::urrent .,..,ela:r !-;.rmacure "Retu.rn Spring 
...,everse CuT:re:nt <::>elay !'rane Only 
C::o:lt!"ol Box ?ase 
Co::J.trol ?ox -race 
Control 30X COVer 
.,..,everse ~urren t ~elny As s-;_;r. (:=:o1~1plete) 
ry:1eoctat - Eodel I\: - 1 o:1m - Ol1.1Uite 
Ammeter- 0-20- u.s. Qauce com];>a:J.y 
"')eactor- - 4XL2 - ··:rip;:1t de costGr 
r'a"'acitor - /t:T'.,..,j •• 91'1.37 - 2000 i·"Ti"f'. - 2c;; ··r-vr -....~ J..., ,J.L..J • . ·-·---~-'.L) _, J 

(I; allory) 
P.cJ.se - 15 P:J':'Eh - rype P..D c.:.:;t •';;.Ll093B-Li ttelfus·a. 
Fus o - 25 .4.."l1p. - :r:rpe AB cat .;[10983-Li t tel:fus e 
1:r>ansrnitter T?eceptacle - L. J. Ulmer 
rattery "7ecept3cle - ;::_. J. TJ1m·3r 
Tenninal Dloc1{ Assy. 

12-152. ~·otor Cener.'ator an:l Accessories 

w.r;.PAt::>T 
Sl'YI:OL PA '<T ITO. 

'S-801 840 

842 
1160 

19508 
19509 
19520 

F.A ~T T;TflT..~S 

Gen. ,_rush - Pu"e Carbon Co. (E30A)5/8 11 

(4 used) 
nrush Spring (4 used) 
3f'ush 8uide Only - Right Hand 5/8 11 ( 4 used) 
r!.::rClCY.ator T:1.ru stud Hut 
,,.,c..,.,r-or'o~-o,.., m1'-1ru .~,_.,,,.1 
· .... TV.i.J....J ... ,__., v .. .... '--'~i.....r....._ 

An1a tu re T:1. ru Stu,J IIu. t 
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';'! • E • P A,.., r 
s::.?.BOD PJ~~.T ~JO. 

C-2>02) 
C-803) 

19521 
19525 
19546 
19578 
19655 

(19655 Assy.) 
19657 
19679 
19692 
19677 
75080 
75081 
75082 
75085 
75086 
75087 
75088 
75089 
75090 
75098 
75100 

(752'14 Assy. ) 
75370 

C-804) 76811 
C-805) 

(76827 Assy.) 
73828 
76830 

76831 

76832 
76835 

76836 

73818 

76821 

75837 

PARr 1T .tJ.T:S 

Arrmatur-e 1'hru Stud Fut Lock ''1Jasher 
Armatu r.e Thru Stud 
Generstor ?ra'le - .:lith Field coils 
Generator Blo'Ner 
Brush ?ig Insulo.tor C?inz:; Onl;.r 
Brush Die ~ com~lete with Prushes 
connector fracket (4 used) 
Generator End Bell I-I.ousi:ng 
Generator End Eell ~and 
G-enerc-:tor Fearing G.rease co·ver Ge.sket 
Motor Generator Unit Base 
Belt Guar:d 
Generator Base 
Armature Assy. - Complete 
A -r.ma tur: e Shaft 
cenarator Adapter Shaft· 
Generator Adapter =nd Eell 
Gene-rator Adapter End -cell Bearing Plate 
G-ener£\tor s;1.aft cuard 
Belt Guard ;:'r-ace 
Generator ~ifting Eye Bolt 
Pole Shoe Ass;.r. ( '"!i th Winding) 
co~utato~ Assy. -33 Bar 

capacitor - rypo 3 L, Cornell-~ubilier .01 
t~F:) (4 used) 
Generator Field Coil Assy. 
?r-ush .runJ;cr Lead (2 used) 
votor cenerator Driven Pulley - 2 sec. A 
G-roove 3.2 11 Bore 1n 
:.'otor Gener.ator 1Jri von Pt:t.lley - 2 sec. A 
r<.roove 4. 8ll Bore 1 11 

V Eelt A· Sec. A-35 Static Free (2 used) 
Ball Bearine; (Gen. :Snd Bell) XB-86-X -
Norma :g:offman 
Ball ~e&~ing (Gen. Adapter Shaft) 43606J 

~Jorma Hoffman 

~, .. ~~~t-.;~- ~=- ·~}~:- .. ~:- ~~~~·~·-}~~~ .. ~} 

Push !"-u tt on stst ion 
w.3. cat. #1033369 
Surface Younting - Typo ~.~. - ~.E. 

}'ar;net i c C:ont roller 
~.~. cat. #S-0.3-C-4210 

rotO'I'"' 
'~v.E. CDt. ;(s.o.3-c-4202 

CF-377 
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12-153. 

12-154. 

12-155. 

;:o:ro~ G:St\:S"l~'rc:z SET TYPE C'J0-21648 

~era1 

,1"'~e ~-o-no-q r:·~''r'<;.·~J.I'"\,.., ~;:c.-, 'r"O"'f).-. C'\""10-'"'1648 J."s f'or ooe-rcctJ."on J...L.... .:.:~ ..L ..... ~X--..l.'.,J;.._/ ~.; .... \... W . ......:J~,. Jr:' U -'-' t:,., - -. •.. _:....· 

on 115/2'50 volt, 60 cy~le, S:Lngle phase .Pc.C• power 
supplies. The gcner a to~ wi 11 .je liver approximately 
1000 watts, 120 volts, 800 cycles, single phase~ A.C. 
and. 20· o.mpe-res, 14 volts, -.1). c. This unit consists 
of a rype CAY-21649 T:'OTQ? , · a Type CD0-21650 G"3f.J'SSA·TOS, 
an:} a Type CAY-21651 !~AGNETIC COHT110LIETZ asse~bled on 
a beclplate. 

·rhe ope-rc:tinc and service instr"J.ctions as riven in 
Paragraphs 12-125 to 12-149 will ap:ply to this ?.!OT?~ 
G:a,T:SrzATC'"':. s·.:::r except for the el::;ctrlcal and mechan1cal 
details of ~OTO~ Type CAY-21649. T~eze differences 
O.""'e c:ivon b:slow. 

~otor Construction 

T!1e drivinz motor for opcro:tion on 115/230 volts, 
sin~le nhase, 60 c':rcle A.C. S'J.;-:~ly is similor to the 
r.10tor for operation on 115/230 .... volt 3' s incle :'hase' 
25 cycle A.G. suprly descriocd in pars.{"'raiJh 12-145 
cxce::_Jt as follows: 

1. The Yated speed is 1750 ~.p.~ 

2. T::1e stator ~md ar:rJ.at~.1"'0 a.r:c ':vound for 
four pole opcr a ti on. 

3. A differ-ent pulle:r r·atio is '-.J.scd in 
the 111Ji1 belt drive system to l::rovide 
~ gener2tor speed of 2366 ?.p.v. with 
a notor speed of 1750 ~.?.E. 

PAT?TS FC'~ 'POTO'? G-·~:'-:CZATO'=l S~~ ~YP7 0D0-?1~48 ......J ..I. ' ..Jo. ~ • ¥...; v ¥ ~ ;.....J v 

12-156. The Type CD0-21648 "c '"'1'071 G:S1BC:~\T0"'1 s:::r is comprised of 
the followinr": 

'-' 

Type CAY-21649 ~,~OTOR 
Type C~0-21650 G31T3~Al'C'1 
Type CAY-21651 I.:A2·~·:'.;TIC CON;;'\CLLER 

:sed Plate 

-218-
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12-157. Control 3ox Parts 

~V. ~. PA '1T 
S::'J'~EOL 

T~-801 
n-801 
r· -801 
L-C\01 
C-801 

I'-801 

F-802 

P-802 
P-801 

PA'11 170. 

14123 
1443A 
1448A 

1553A 

1·330 

1646 
19710 
19712 
19713 
76560 
7(1802. 
76809 
73810 
76812 

76813 

73814 

76819 
73820 
73826 

P.t .. ~·r l·~ ~~I :3 

nheos t c.t I;::no·b 
~averse cur-ent ~elay ~rmature & Blade Assy. 
~9V0rse Cuyrent ~elay Coil ~ Core Assy. 

(PS-1035) 
Meverse current '1elay stationary contact 

Panel (with Contacts) 
Meve~se Current ~elay Arnature ~eturn 

Sp-ring 
-r::evorse Cu.rrent Delay ·-r8J:1.e Only 
Gontrol Eox S3Se 
sontrol ~ox nyace 
control ~ox sover 
,....,evet'se CT"'rent '1elay A.ssy.-conlplete 
....,heos tat - Eodel r:., 1 o~~1n - Ohni te 
Ji:-:Jr1eter - 0-20 - TJ.s. :~au.Ge COI!1lJcn~~ 
:":•ec_ctor - 4XL2 - '~Iri,.,-:.-"It :le Coster 
''a-na,., ·1 tor - .-'?'·: P 9li7,7 - ?000 --T~ -
_, oj.- ......... ... . - t; __ ,. • ....._ • 'l \.,...1 _, -- -'- ·' 

25 ··1. v. Wallory) 
Puce - 25 k.cJ:')• l'7n')e 1;.0 cat ·<'·10983-

Li t t elf.'.lS e co. 
:_7':1se - 15 ./';~2}• I'~T2;e ~D:..:J C8t ·:~!-lOt"133-

Litto.lfuso co. 
~rans~itt~~ ~ece~tacle - A· J. Ulner 
'"ai-·:-"'r"" r::>ece·)t,.,,.,ln- {I T TTl~'r.>r . .-' ;.Ju· ... ~. J 1 • .;..., ..!.. V-~ -" ~i.• u • 1......1 .:.J.-"' 

:;: e :r::;1 i n a 1 B l o clc I. 2 s y • 

12-158. rr otor r;ene :rat or and Accessories 

E-801 840 

842 
1160 

19508 
19509 
19520 
10521 
19525 
19546 
19573 
19555 

( 10 '3 55 :.\. [3 s y • ) 
19337 
19679 
19692 
1967'7 
75080 
75081 

Gen. T·rush - I'ure ;~e.rbon co. U~30J.._)3/8H 
(4 used) 

~rush S?rin: (4 ueed) 
~"''JS1:J. :-~'11. de 0·1lv - '11 "''''lt TTand ::,/811 
....._r ,< ~.. iM ~.' .... - .. .L v • (_'_." J..l - v 

(4 used) 
"!en. Thru stud Nut 
-::-:-en. Thru stud 
Armc:} t '1 r e T~l. ru Stud Hut 
.!\ -rm. -':'~·1ru :::rt ud nut Lo cl: ''Vc..she r 
Arm.. rhru stud 
c-:-en. ·:r a~w - lfJ:i. tl-"I f'j_ e 1(1 coils 
r:::en. P,lO\Jer 
3rush ~ir Insul2tor 1in~ Only 
"=lY"U"" 1"' n-J.·-;:;, - f"Qr1'''1"'· >e ·.·r-i ;_:,1 ~~"'U""'' <><::! ___ f-~"-J. ~ ~; '··· .. ·-.: .... ....... 'J ··~.._t...._ ... L o_ .... v~ 

:-:..S connector -rorac·.:et (4 used) 
~~-en. :::-;:1d -.::o 11 =rous i:1:; 
?e:JSr<~tor :;nd ::Jell ~~~nJ 
~en. Se~~in~ 0rease Cover ~ec~et 
: ~ ot or r:;.e,J1e r 2 tc:: 1Jn it~ ?.as c 
Pelt l..-::.• . .:r.ar:::~ 

C';'-377 
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·v. ~.PI~ "T 
SYl·:DOL 

(7 -ry•'4 Ot--lt...;;-

C-802) 
C-803) 

C-804) 

PA:\1' jJO. 

75082 
75085 
75086 
75087 
75088 
75089 
75090 
75098 
75100 
Assy. ) 
75370 

76811 

C-805)(76827 Assy.) 
7·3828 
7·3833 

7683-1 
73832 
76835 

76836 

76818 

76821 

768:38 

P J:.\ r;_ T !T .t\.f-.t: 
-------------~ 

Genera tor Base 
Annatu~e ASsy. - Complete 
:\rmatu:re s:laf't 
Gener~tor Adapter S~aft 
~enerator Adanter Snd Dell 
Gener3tor I\.-~apter End r;.ell Bec,ring Plate 
Gene-rat:or s:1.aft r::u;,:rrd 
Belt Guard ?-race 
Gen. Lifting Eye Bolt 
Pole "hoe 1\<':'"''"'- (•:~Jit'l ·~r-',.,d.::n . .,·) ... \,. ·~.)··-· , ::..-..,...;)..,.,1 J. ... '..L •• ..L. ... ,;;,; 

co:"ll-::utato:r .c'\ssy. - 36 3ar 

Capacitor .r~rpe 3L - Cc,rnell-")'_lbilicr 
01 ~F;;r" (L!. uco ed) • .,1.1-- _j :t :..,.. 

~en. ~ield Coil ADsy. 
"",..,,, qh T, ,...., ,..., ·"'"" L"" '"d ( "'· '1''1 e' c' ) •. "' ~.,.. ....... ~ J. f.,. ........ ~ i .. . -· -.J ! ...., """"" .... I. ..... .. 

""'-r've:r T),u-lle~.,. 2 sec. 1\ ·'"'·roo·Je 3.4n ... J.- 4- v . J,""l.. .... 

:"oro 1" 
')Tivo.,.., P..:tlle:r 2 sec. 

V ~c1t - Sec. A-35-
nall ~a~,..,~n- - (n=~ .... .:.~ v -..A .• . ..... .L • •. : \.A. .._,,j.l. 

1~o.,...ma !.{off',:lan 

.:'.. .roovc 3.0"norc 11' 
static ~roe (2 used) 
..-:>n"' .,_, 11 ) v-r-> 8·~ X 
_;.J l..t ..... ·. ·~ .i':.l~- v- J. 

'"'all ..-.,,.,-rin r.• (r<"Y> 1\r~o.nte,.., -:"''.l"'.r.t) 
,: .) .;...~• ...... 0 .... ·- ... \.V~ - •,;:.....;- .l. ...:-1 '-""' . .:, .. ;' ' • u... (.:.J. J.. 

43GOGJ - 1:orr1a :I of fr:1an 

~~~~*~}~$-~~ .. ~}~~~~~: .. ~: .. ~~ 

J>u.sh P.u tto:n St ;;•.ti on 
'H. :s. cat. <fl03336J 
suv: i'ac c ~·ountins - 7ype :r. D. "'"T "'!"'""1 

- .''i ··~· 

I~arr;net i c co~1 troll e:r 
~. ~. cat. #S.o.3-C-4210 

:~otor 

~. s. Cat. #S.0.3-C-4209 

c~-377 
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A. RENEWAL PARTS FOR TYPE CR MOTORS 

G 
~HORT CIRCUI"TER 

ARMATURE COMPLETE: 
ROCKER RING COMPLETE 

WOUNO PRIMARY 

FRONT BRACKET FRAME. COMPLETE WITH STATOR 

CJ rit;_J 
FRONT BRACKET fRONT BRACKET 

ENCLOSING COVER SEMI-ENCLOSING COVER 
CONDUIT SOX 

COMPLETE 

RE"R BRACKET 

~ d7 
REAR BIIACKET REAR BRACKET 

SEMI·ENCLOSIN& COVER ENCLOSING- COVER 

-~ 00 ~ 
CARBON SRUSii SEARING OIL RIN& 

5-TYPE CR MOTORS 

FRAME #F 225 

2H.P. 1750 R.P.M. 115/230 VOLTS-I PHASE-25 CYCLES 

S. 0.3.C. 4202 

82-TYPE CR MOTORS 

FRAME# F"-22 5 

2.25/3 H P-1750 RPM 115/230 VOLTS I PHASE-50/60 CYCLES 

S.0.3.C.-4209 

.. 221 



WESTINGHOUSE RENEWAL PARTS DATA 

5 - TYPE CR MOTORS 

Frame #F-225 

2 HP - 1750 RPM - 115/230 Volts - 1 Phase - 25 cycles 

8.0.3-C-4202 

The following Is a llat of the Renewal Parts and the minimum quantities of each that should be carried in stock. 
These are the parts most subject to wear in ordinary operation, and to damage or breakage due to possible abnormal 
conditions. The maintenance of such stock will minimize service interruptions caused by breakdowns. 

ORDER PARTS BY DESCRIPTION AND STYLE NUMBER AND GIVE COMPLETE NAME PLATE READING. 

DoscrlptionofPart Style No. 

Armature Complete s.o.3C4202 
Commutator 755875 
Short Circuiter 987467 

Spring 572899 
Stator Coil - Nema #ANN L-384178 
Cut Winding Insulation - Class #l 

:for above coil • • • • • • 
Brush 970360 
Rocker Ring 755896 

Rocker Ring only 755620 
Brushho1der 294156 
Brushholder Spring 770421 

Front Bracket 768833 
Front Ball Bearing 664648 
Front Cartridge 896271 
Front Cartridge Cap 896270 
Rear Bracket s.0.3C4202 
Rear Ball Bearing 664646 
Rear Cartridge 896271 
Rear Cartridge Cap 896270 

Parts Indented are Included in the part under which they are indented 

222 
PORMI-L 
rRtNTBD IN U.S.A, 

Units in Use 

················-········--
No. Per R~:rnrnended 

Unit For Stock -
1 0 
1 0 
l 0 
1 0 

24 24 

1 1 
2 60 
1 0 
1 0 
2 1 
2 1 
1 0 
1 1 
1 0 
l. 0 
1 0 
1 1 
l 0 
1 0 



WESTINGHOUSE RENEWAL PARTS DATA 

82 - TYPE CR MOTORS 

Frame #F-225 

2.25/3 HP - 1750 RPM - 115/230 Volts - 1 Phase - 50/60 Cycles 

s.o.~-c-4209 

The following Is a list of the Renewal Parts and the minimum quantities of each that should be carried in stock. 
These are the parts moat subject to wear in ordinary operation, and to damage or breakage due to possible abnormal 
conditions. The maintenance of such stock will minimize service interruptions caused by breakdowns. 

ORDER PARTS BY DESCRIPTION AND STYLE NUMBER AND GIVE COMPLETE NAME PLATE READING. 

Description of Part Style No. 

Armature Complete s.o.3c4209 
°Connnutator 1134375 
Short Circuiter 987471 

Spring 673180 
Stator Coil - Nema #ANN L-304083 
Cut Winding Insulation - Class #l 

.for above coil • • • • • • 
Brush 1090819 
Rocker Ring 1134381 

Rocker Ring only 1134380 
Brushholder 1134379 
Brushholder Spring 1124412 

Front Bracket 768833 
Front Ball Bearing 664648 
Front Cartridge 896271 
Front Cartridge Cap 896270 
Rear Bracket s.o.3C4209 
Rear Ball Bearing 664646 
Rear Cartridge 896271 
Rear Cartridge Cap 896270 

0 Undercut Mica 1/16" 

Parts indented are included in the part under which they are indented 

223 
FORM ta1411 L 
PRJNTIW IN UoS.Ao 

Units in Use 

No. Por Reconunended 
Unit For Stock 

1 4 
1 0 
1 0 
1 0 

36 144 

1 4 
4 1376 
1 0 
1 0 
4 4 
4 8 
1 0 
l 6 
1 0 
1 0 
1 0 
1 6 
1 0 
1 0 



REF 
N 

1 

8. PUSH BUTTON STATION PARTS 

a, 
~ l""/1 ~ 

19-21-2.?. 

I I I I 6 
4 .5 20 

DESCRIPTION OF PART 

Push Button Unit (125 Volt) 
(Red 
(Black 

............ ............ 
2 I Stationary Part with Contacts ••..•••••.•.••.•.•.•••• 

3 

4 

5 

6 

19 

20 

21 

22 

23 

Plunger (Red • •.•.•.....•.....••..................• 
(Black . .••............•..............•.... 

Plunger Spring . .................................... . 

Moving Cant act ..................................... . 

Moving Contact Spring . .....•......• ; ...............• 

Receptacle (125 Volt) with Lamp •..•••••••••••••••••• 
Receptacle (250 Volt) with Lamp •••••••••••••••••.•.• 

Larn.p ( 125 Volt) • ..••.••.••••••.••••.•••••••••..••••• 
Lamp ( 250 Volt) .••.•••.........•....•..........•...• 

Receptacle Without Lamp (125 Volt) •••••••••••••••••• 
Receptacle Without Lamp (250 Volt) •••••••••••••••••• 

Resistor Tube (125 Volt) •••••••••••••••••••••••••••• 
Resistor Tube (250 Volt) ••••.••••••••••••••..••••••• , 

Receptacle without Lamp & Resistor Tubes (125 Volt). 
Receptacle without Lamp & Resistor Tubes (250 Volt). 

224 .. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

t-! ::6 
22 

STYLE NO. 
-

1 032 8S1 
1 032 888 

1 092 400 

I 1 032 860 
1 032 867 

I 1 032 855 

1 032 853 

1 032 854 

I 1 032 914 
1 032 915 

I 822 314 
822 314 

I 
l 032 361 
1 032 916 

I 
1 032 921 
l 032 922 

I 1 072 548 
1 072 548 



C TYPE ON LINESTARTER,SIZE NO. I-----
RENEWAL PARTS 

~0 0 ~
0 

0 00 

o ll Q oo 
0 0 

0 0 

__n_ 
17 
~0 

26 

~ 
30 

128 

~ 
29 
30 

20-

~ ~MIS~ I mi61Jl 19 
13 0 27 

c::::!EJ 
14 

~ 
2 

18 

[) s 
6 

~ 
~ I 

~ 
10 

3 
t:::::¢:::o 

24 

~ ~ I C02DO : 

zz 23 21 

5 
~ 
7 

CLASS . .. 

STARTER NO. 
MOTOR 

Phase 

Number of Poles 

Ref 
N 0 • I DESCRIPTION OF PART 

l Type Dn 140 Contactor 
l Type Dn 140 Contactor 
l Type Dn 120 Contactor 
l Type Dn 120 Contactor 
2 Armature Core ... 
3 Cross Bar Complete 
4 Cross Bar . . 
5 Moving Contact 
6 Contact Spring 
7 Moving Contact 

Support 
8 Arc Box with Station-

. ary Contact 
9 Stationary Contacts 

10 Washer Head Screw 
ll Arc Box Only 
12 Armature Stop 
13 Armature Guide 
14 Armature Guide Holder 
15 Stationary Core 
16 Shading Coil 
17 Mounting Base 
18 Base Insulation 
19 Operating Coil . 
20 Type L-42 Electrical 

Interlock . . . 
21 Moving Contact 
22 Stationary Contact 
23 Contact Spring 
24 Push Rod 
25 Base . 
26 Type MW Thermal, 

Overload Relay. 
27 Reset Push Rod 
28 Push Rod Spring 
29 Heater fur IIOV.·BF 40. 
30 Heater fb:r 220V:B I 21. 
30 Terminal Block 

4 25 

II- 200-S I 111-200-Sl 
s .... - 9738931s~- 973694 

60 CY. I 25 CY 

Single I Single I Number 
Four Four Per 

Line-

Style Number of Part 
I starter 

899 869 I 899 869 l l 
968 147 t 968 147 t l 

l 
l 

899 841 899 841 l 
899 838 899 838 l 
899 834 899 834 l 
899 837 899 837 4 
899 835 899 835 4 

899 836 899 836 4 

899 833 899 833 l 
899 826 899 826 8 
665 052 665 052 8 

l 016 994 l 016 994 l 
899 844 899 844 l 
899 842 899 842 2 
899 843 899 843 l 
899 840 899 840 l 
899 839 899 839 l 
968 168 968 168 l 
899 828 899 828 l 
g66 7'50 g66 731 1 

899 851 899 851 l 
899 850 899 850 l 
899 849 899 849 2 
899 845 899 845 l 
899 848 899 848 l 
899 847 899 847 2 

972 879~1~ 972 879~1~ 2 
899 862 l 899 862 l 2 
899 855 l 899 855 l 2 

1 o4o ~9o 040 590(11 2 
966 96 966 496(1) 
899 870 e99 870 1 1 
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Bullelin No. 116-B 

Parts and Adjustment for 

ZENITH CARBURETOR MODEL R20T 

The operation of this carburetor is shown in the 
accompanying illustration. This shows the principal 
jets. The idling jet (No. 5) measures the fuel for 
idling speeds. The air for idling is regulated by the 
idling adjusting needle. 

This idling system functions only when the throttle 
plate is almost closed, causing a very strong suction 
on the priming hole at the edge of the throttle plate. 

The compensating jet (No.1) is the source of fuel 
supply to the idling jet and as the throttle plate is 
opened to permit higher engine sp~eds, the fuel from 
the compensating jet flows out through the main 
discharge tube (No. 2). This flow remains constant, 
even though engine speeds increase, due to the ad
mission of air through ventilation channel. 

The main jet, (No.3), is the high speed jet and 
exerts its greatest influence at higher engine speeds. 
It is an indirect suction jet but its flow increases 
with the flow of air. Its size is determined to give 
economical operation. Combining the characteristics 
of this jet with those of the compensating jet, you ob
tain a correctly proportioned mixture. The Venturi, 
No. 4, is the air metering nozzle and determines 
the maximum volume which may be passed through 
the carburetor. 

To adjust the idle set stop screw~ on stop lever so 
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that engine will run sufficiently fast to keep it from 
stalling. Turn in or out on idling adjusting needle 
until engine hits evenly and without rolling or 
skipping. Then back off on stop screw until desired 
engine speed is obtained. 

During the latter operation it sometimes happens 
that the idling needle valve can be opened a trifle, 
as the nearer the throttle plate is to the closed 
position, the greater the suction on the idle jet. The 
correct idling adjustment is usually found when the 
idling needle valve is between 1 and 3 turns. A good 
starting point is 1>-2 turns open. 

The R20M carburetor is equipped with a drain 
pickup tube. This tube extends to the extreme 
bottom of the air intake and through channels has 
an opening just above the throttle plate. The pickup 
operates as soon as the motor is started, due to 
suction created by the motor and putting a suction 
on the suction jet located at the edge of the throttle 
plate. The pickup tube "picks up" any gasoline 
that has accumulated at the bottom of the air in
take due to manifold condensation, over choking, 
etc. 

Note: If carburetor is fitted with a Main Jet Ad
justment the mixture is made lean by turning the 
adjustment clockwise and rich by turning counter 
clockwise. 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
22 
23 
24 

R20T 

B1866x1 
Bl867x1 
CT63-2 
T56-4 
T56-4 
T56-14 
T56-23 
T56-24 
C52-1 
T41-10 
08676 
CT91-1 
T11B6-7 
02454 
T1S10-8 
08816 
C46-25 
C111-9 
C81-2 
C121-14 
08174 
08175 
08876 

D. Parts for Model R20T Zenith Carburetors 

Upper body assembly ..................... . 
Fuel bowl assembly ............................... . 
Throttle stop lever taper pin ....................... . 
Compensator jet washer ........................... . 
Main jet washer .................................. . 
Lower plug washer ................................ . 
Fuel valve seat washer ............................. . 
Idle adjusting channel screw washer ................. . 
Compensator jet (specify size) ...................... . 
Assembly screw Iockwasher ......................... . 
Idle adjusting channel screw (blank) ................. . 
Overflow plug ( Ys' pipe thds.) ...................... . 
Throttle plate adjusting screw ...................... . 
Adjusting screw spring ............................. . 
Assembly screw ................................... . 
Idle jet (specify size) .............................. . 
Idling adjusting screw ............................. . 
Idling adjusting screw spring ....................... . 
Fuel valve and seat assembly ....................... . 
Float Axle ....................................... . 
Throttle lever ..................................... . 
Air shutter lever .................................. . 
Float assembly ................................... . 

R20T 

$3.00 
3.00 

.05 

.05 
.05 
.05 
.05 
.05 
.35 
.05 
.30 
.10 
.05 
.10 
.05 
.60 
.30 
.10 
.60 
.10 
.15 
.25 
.65 

25 
26 
27 
28 

R20T 

08453 
08457 
08460 
08810 

Venturi (specify size) ..... . 
Throttle plate ....... . 
Throttle stop lever ........ . 
Air shutter ......... . 

H20T 

............. $ 1.10 
.50 
.25 
.25 

29 08466 Air shutter shaft. . . . . . . . . . . . . . . . . . . . . . . . . . .40 
30 081!09 Bowl to body gasket........................... . .10 
31 08469 Main jet (specify size)-. . . . . . . . . . . . . . . . . . .75 
32 08472 Air shutter plate screw. . . . . . . . . . . . . . .05 
33 08472 Throttle plate screw.. . . . . . . . . . . . . . . . . . . . . . .05 
34 CR22-1 Air shutter plate screw lockwasher. . . . . . . . . . . . . . . . .05 
35 CR22-1 Throttle plate screw lockwasher. . . . . . . . . . . . . . . . . .05 
36 08462 Throttle shaft. . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
37 08605 Air shutter lever spring. . . . . . . . . . . . . . . . . . . . . . .05 
38 T22S8 Throttle lever clamp nut... . . . . . . . . . . . . . . . . . . . . . . .05 
39 T45-8 Clamp nut lockwasher. . . . . . . . . . . . . . . . . . . . . . . . . . .05 
40 T22S8 Air shutter lever clamp nut. . . . . . . . . . . . . . . . . . . . . . . .05 
41 T45-8 Clamp nut lockwasher .... ·. . . . . . . . . . . . . . . . . . . . . . . . . . .05 

02888 Main jet adjustment-Not illustrated................ 1.25 
CR134-4 Throttle lever swivel (not illustrated)... . . . . . . . . . . . . . . .20 
CT52-1 Swivel washer (not illustrated).. . . . . . . . . . . . . . . . . . . . . . .05 
01134 Swivel screw (not illustrated..... . . . . . . . . . . . . . . . . . . . . .05 

All R20T carburetors are tagged with a round identification plate. Please 
specify numbers listed thereon on orders when ordering parts. 

~~--~--~-/ 

ZENITH CARBURETOR COMPANY 
SUBSIDIARY OF RENDIX AVIATION CORPORATION 

Manufacturers of Zenith Carburetors and Filters 

696 HART AVENUE DETROIT, MICHIGAN 
Prices subject to change without notice 

THIS BULLETIN SUPERSEDES BULLETIN No. lHi-A OF APRIL, 1936 
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