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TIl 11-432, 2 F ebruary 1942, 

3. Ma jor components. 

• • • • • • 
a. Keyer TG-IO-(*). (Tone source and keyer combined.) 

• • • • • • 

• 

• 
NO'l'&.- &ecaufte or the baBlc similarity ot Xeyerfl T G- t O-A, TG-IO-B, 

TQ.-tO-C, TG-tO-D, TG-tO-F, and TG-IO-J", the term " 1'0-10-(0)" b 
uSftd t hrough out W. manu al t o indicate all flucb Keyera ot the TG-IO serl .... 
Fo r addItional Intormatlon about Keyera TG-lo-(O) ..... TlI!l 11-447. 
Keyerfl TG_IO-(O) and the Lon-Ga_Tone Ke~r ue made to meet the aune 
gentlral requiremenu and u tllnttlrehangu.ble!n. thdruH. . 

; • • • • • • • 
I,,". O. 800.7 (27 1u1 0).1 (e I , so ,,"11& 43.) 

4. Keyer TG-IO-(*).-Keyers TG-IO-A and TG-IO-B are 
identical both mechanically and electricalty ucept that the TG- IO-A 
is equipped witlt transfonners for 110-volt 25-cycle operation, while 
the TG- IO-B is equipped v.-ith transformers fo r nO-volt 6O-cycle 
operation. &ference will be made hereafter to Xeyers TG-IO-(*) 
to indicate those Keyers of the TG-I0 series noted in para­
graph 3. T he Keyer TG- IO-B * * * in over-all characteristics.. 

IA . Q. 800.7 (27 1ul 43).' (C 1. ao ,,"u,43.) 

17. Interconnection of units.-a. Switchboard B D--67-A.- Fig­
ures 9 and 10 * * - * transmission test table. If Lon-Ga-Tone, 
Reyer TG-IO-(*), or McElroy mod ified model G--813 units are fur­
nished, the oscillat()r-amplifier is connected only to the AUX SWBD 
TONE pos4;. o,mbinations of Keyers TG-IO-(*), McElroy, and 
Lon-Ga-Tone units can be used without interference. 

• • • • • • • 
[A.. O. 800.1 (27 I n1H) . ) (C 1, so Au," 43.) 

23_ Connecting Reyer TG-IO-(·).- The Keyer TG-IO-(*) 
can be used wherever the use of the Lon-Ga.-Tone Keyer is indicated , 
in any of the diagrams appearing in this manual. Plug the .6erible 
* • • chassis marked KEY. 

1.01.. O. 800.1 IZ1lal 4S) . ) (e 1. so AUI4S.) 
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CODE PRACTICE ~U1PMENT 

30. Keyer TO-lO-<-) .-The general instructions given for the 
Lon-Ga-Tone unit apply to the automatic Keyer TO-10-C). 
To disengage the " " " words per minute. 

[ .... G. 100.7 I n l ui . a ).] (e 1, 10 ... ~ .. 48.) 

35_ Preliminary adjustment of tone level. 

• • • • • • • 
G. Uring K eyer TG-lO-(").-Same as for Lon-Ga-Tone, type 7. 

• • • • • • • 
( A. G. 100.1 (27 1 01 48).) Ie 1, 10 Au, .a:) 

39. Keyer T0-10-C) .- The circuit diagram of Keyer TG-10-B 
appears as figure 33. Circuit diagrams for other Keyers 
TO-lO-e) appear in TM 11--447. A back view of the cha ssis 
of Keyer T0-10-B, with the parts marked to correspond with the 
wiring diagram, follows as figure 34. 

• • • • • • • 
a. FuncNtmi7lfl of circuit.-The circuit of • • • the eVe type. 

Circuit details for Xeyel'lJ TO--lO-e) are shown in TM 11-447. 
I .... 0 .100.1 ( ~7 J0I4:I). ) (e 1, 80 All, 48.) 

• • • • 
By ORDER 01' TBZ SECIlE"rAJty o:r W &.II: 

OJ"nCUl.: 
J. A. ULIO, 

Major General, 
TM Adjutant Oero:-al.. 

• 

• • • 
G. O. MARSHALL, 

Ohief 01 Staff· 

• 
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TJI( 11-432 
'0. 

"""N~) 'lJyAR DEPARTMENT, 
No. 2 W H~O'1'O)N '~ D. 0., ,20 A:prll 19H. 

TM 11--482, 2 February 1942, is changed as follows: 
MPENDlJ[ III (ADDED) 

EMERGENCY CODE PRACTICE EQUIPMENT 

1. General.-In order that field units and installations may give 
instructions in tra.nsmitting and receiving the International Morse 
characters even though the regulation code prRctice equipment is not 
available, information is furnished in this appendix to permit impro­
vising equipment. The exercise of ingenuity will produce other 
meeDS for improvising equipment.. This information, however, is not 
to be used as authority to requisition any of the equipment mentioned. 

2. Sources of tone.-tl. A tone source for practice may be obtained 
by connecting a buzter as shown in figure 52. The he&dphones are 
in series, with a capacitor acl'O."S the coil of the buuer. The strength 
of the signal in the headphones may be reduced by the use of smaller 
capacitors. The buzzer may be made from It doorbell by removing 
the gong and clapper. A better tone, and one that is more nearly 
identical to the note heard in the radio receiver, may be prodnced by 
the nse of a vacuum tube audio·oscillator 1lS shown in figure 58. In 
addition to key and headphones, the necessary parts are a grid l'i!Sistor 
and capacitor, tube (1040 or equivalent) , socket, and audio-trane­
former. If the circuit fails ;..0 oecillate, one winding of the audio· 
transformer should be revened. This equipment can supply power 
for only a few head set8, but by use of the oscillator shown in figure 63, 
together with a small audio-amplifier, more power can be obtained. 

b_ In the use of buzzers or OIlCillator circuits for code practice train­
ing, all necessary precaution should be taken 1.0 prevent inwferenoe 
with operational radio equipment. 

c. An interference check can be made by the use of a. radio receiver 
adjusted for maximum sensitivity and located near the training equip­
ment and a check of the operational frequen cies mad!!.. 

Onq, ol",,", 
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&uZZER !\EY 

J' 

.002 loire. 

"I'.. ..8." .. TERY 
3 VOLTS 

TL~"41 

11'1 ... , "" ~2._Buo.er drallt d1ura m. 

-;j;; ",. 

Tl..!>o""Z 

II'ISQU (l3.--8lmple udjo-.-ULuor. 

3. Telegraph Bet TG-:i aB BOUrce ot tone.- Telegraph set TG-6 
may be used lUI a source of tone and keying for supplying he&d sets. 
BUZZ(lr BZ-6 may be salvaged from an unserviceable telegraph set 
TQ-.5. and nee:i in the manner indicated in paragraph 2. 

4. InBtruction.-ln the absence of sufficient head sets, a loud­
speaker m.ay be used for group i.n.atruction. 

1.1.. O. a(Ml.7 124 III .. 44 ).1 

By 0ltDD OP TIU SIrJCllm'AH" OF W.AJt: 

Oman.: 
J. A. ULIO, 

Major General, 
Tk .Adjutant General. 

2 

G. C. MARSHALL, 
OAk! 01 Staff. 
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No.8 WASUI N1'ITOIf 25. D. ., J1 'F~bruary 1!H5 

TIl U--432, 2 F ebruary 1942, is changed as follows: ..... ~-.. .. .' 
14.1. Code Practice Equipment EE-94-B (Added).-Figllre 

1i.1 is a block diagram of Code PCllctice Equipment EE-9+--B for a 
school of 20 students. The equipment consists of one switchboard 
DD-67- ( ) with auxiliary patching board, six Automatic Keyers 
TG- lO---( ), one Oscillator VQ-.3- ( ), one Rocordcr BC-i 91-D, one 
Tape Puller MC--310--B, and various a"ccessories. The llhysicai piRC'C· 
ment of the equipment is similar to tha t described in paragraph H . 

N=-TbI8 paraiUlph aud paragraphs 14.2 through HA co~e'trplcall"$111111l­
lions or Code Practice Equ lpmentJI EE-94-- ( -J, E~fI5.-.( ), Dud EE-OO-( ). 'I'he 
romponent~ of t bese equlpmenll ",m vary with tbe d lll'eren t models, but Tbe 
"",eral arra ngement. wm be a.l lllila. to tbe dla.grams shown. Ofl\c,al nomen· 
elatnre followed by ( ) Ind icates all modelll of the eolulpmeul. 

14.2. Code Practice Equipment EE--94-E (Added).-a. F ig­
urn 5.2 is II. block diagram of Code Pract ice Equipment EE-94-E for a 
a;hool of 20 students. The equipment consists of one SwitchboRrd 
BD-1I4 , !!ix Alltomntic Keyers TG-34-( ) , one Osci llator VO-a- ( ) , 
olle Recorder BC-10I6, and tlle various accessories. The physical 
placement of the equipment will be similar to that deSCI·ibed in Ila n· 
graph 14. 

b. When using Switchboard BD-114, wire the auxiliary switch· 
board tone to a pair of tenninals associated with the lIuxiliary tone 
jacks. Connect the tone to the primary of transformer1! C69 by in­
serting the plug of the wll ite cord into the tone jack to which the 
auxiliary tone is wired. To connect the inst ructor's key lind helld­
set into the circuit, wire the key and lle l1dset to 11 plug. I nS(' li the 
plug into the jack on the front panel. 
" 14.3. Code Practice Equipment EE-95-B (Added ).-On fig. 
ure 5.3 the sol.id lines show the wiring of Code P ractice Equipment 
EE- 95-B for a 40-man school. The equipment consists of two 
Switchboards BD...u7-( ) with auxiliary patching boards, six Anco­
malic K eyeI'!! TG- lO- ( ) , one Oscillator V0--3-( ) , one Reconiel' 
BC-79l- B , one Tape Puller MC-aIO-B, and various acc('Ssories. T he 
pbysical arangement of the equipment is s imilar to tha t described 
in paragrn~h 14. 

14.4. Code Practice Equipment EE-96-B (Added).-The 
dotte4 lines on figure 5.3 show the addit.ionnl equipment rt!quin!d 
to convert the EE-95-B to a EE-!)6-B which is suitl.h1e tor a lOO·man 

o..q, ol",,", 
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Til 11-432 c, 
school. The additional equipment required consists of three Switch­
boards BD-51-( ) with auxiliary patching boards, six Automatic 
]{('~'ef!l TG-lO- ( ), one OscillRtor VO-3-( ) , two ReeordcT!l 
BC-79t- B, two Tllpe Pullers MC-310-B, and various accessories. The 
pll)'sical ulTungement of the equipment is similar to that described 
in paragraph 14. ~ 

N<m:.- Wb'm Rerorder BC-I016 Is .. set! In plaCi! of ~rder BC-791- B ID 
a ny of the nl:o"e C<lU lpments, Ta pe Pu ller MC-310-B II Dot requIred. 

38. Automatic Keyer, Lon·Ga-Tone, Type 7 • 

• • • • • 

• 
Onq, ol",,", 
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TM: 11-432 c. 
0. Mainterumce and repair.-Cle&n the aperture ..... is ex· 

posed thereby. Once a week put 1 drop of Oil, Engine, U. B. Army 
Spec. No. 2-104B, in the oil ducts of the take.up motor ond in the oil 
hole at the left end of the puller motor. If the exciter .. .. .. to 
the pllototube. 

39. Keyer TG-IO-B. 
• • • • • • • 

0 .. Maintenance and repair.- (I) LubricotiQtl.- On units which 
have a worm reduction gear on the motor sllaft running in an oil 
bath, check the oil level weekly and keep the gearease full ot 
Oil, Engine, U. B. Army Spec. 2-104B. Drain and refill the 
case once every 3 months. 

(2) On units which have an open hellcal gear on the motor 
shatt, apply a 11ght coat ot Grease, Lubricating, Special, Ord· 
nance Spae. No. AXS 637 at intervals ot 1 month or300 oper· 
ating hours. 

(8) Lubricate alI shatt bearings with Oil, Engine, U. B. 
Army Spec. No. 2-104B at intervals ot 1 month or 400 operat· 
ing hours. 

(4) F or detailed lubrication inatruetions, see TM 11-447 
which covers this equipment in detail. 

Subparagraphs (2) to (6), inclusive, are renumbered (5) to (9), 
inclusive. 

41. Automatic Keyer, McElroy Model G-B13. • . 
• • • • • • • 

b. Maintenance and repair.-Clean the aperture • • .. u:pe· 
riencW. instrument repairman. Once a week place 1 drop of Oil, 
Lubricating, Preservative, Special, U. S. Army Spec. No. 2-120, 
in the oil hole located at the top of the rewind. If tbe uciter • • • 
soft lead pencil. 

44. Tape Puller, McElroy Model CTP-I300. .. . .. .. . .. .. 
• 

b. Maintt!1lance and repair.-Once a day place 1 drop of Oil, En· 
gine, U. S . Army Spec. No. 2-104B in the oil hole on the take.up 
spindle and in the oil duct leading to the puller wheel bearing. The 
entrance to • • • the puller wheel. 

46.1. Switchboard BD-57-B (Added).-a. Functicming of air· 
cuit._The complete schematic of this switchboard is shown in fig. 
ure 47.1. This circuit is the same a.9 the circuit for the BD-!i7- A 
(fig. 47) except that the motor alternator, the battery and tone 
switches, and the terminals for the master key have been omitted; 
they are not required in code practice equipment. The functioniDg 
of the circuit is covered in paragraph 46 . 

• 
Onq, ol",,", 
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C8 

O. MainienlfflCt) and repab·.-See parngraph 450. 
46.2. Switchboard BD-l14-( ) (Added).-a. FunctiMling of 

circuit.-Figure 47.2 shows the c.mplete scllemntic of this switch· 
board. The circuit is the same as circuit of the BD-57- B shown in 
figure 47.1 except for the following points: 

(1) A patching board has been incorporated into t.he switchboard 
unit. (See pllr. 2, app. I, for a detailed description of the patching 
board.) 

(2) The potentiometer in the oscillator tone circuit has been elimi­
nated; the same results are obtnined by wiring the tone into the ter­
minals of the auxiliary tone jacks.. The tone is connected to the 
primaries of transform ers C69 by inserting plug PL-48 of the white 
cord into the tone jack to which the auxiliary tone is wired. The 
potentiometer in the auxiliary jnck circuit acts as the volume eontrol. 

(3) The terminals for the instructor's headset and key are brought 
out to a jack on the panel. To connect into the circuit, the instructor's 
key and headset is connected to a plug. 

(4) The auxiliary tone cords have been omitted; tIley are n ot re­
quired when a patching board is used. 

, O. M aintena7lCe and repair.-See parngrllph 4M. 
(AG 300.1 (211 Dee U)] 

By OJInEa 0 ,. TUJ: SECR"l"AlIY 0" WAll; 

OrnOAL: G. C. MARSHALL 
Ohief of Stall J. A. ULIO 

Major Gellual 
TIuJ Adjutant General 

DISTHLBUTJON: 

, 

AAF (5); AGF (3); ASF (2); T of Opn (5); Dept (~); Def 
Comd (2); Base Comd (~); AAF Comd (2); Arm & Sv Bd 
(2); S Div ASF (1); Tech Sv (2); SvC (~); Area ASvC (2); 
WDGS Lib (6) ; PC&S (2); PE (2) ; Dep 11 (2); Gen Over­
sea SOS Dep (Sig Sec) (2); GH (2); M Cone C (2); Ai r Base 
H osp (2); Gen Sv Sch (~); Sp Sv Sch (10); USMA (2 ); 
ROTC (5); Lab 11 (2); Sig AS (2); Rep Shop 11 (2); A (5); 
D (2) ; AF (2); Bn 1,2, 4,6; 7, 11, 17, 44 (2) ; T j O & E 11- 18 
(2) ; 11- 21 (2); 11--97 (2) ; 11- 107 (2) ; 11- 127 (2); 11-437 (2) ; 
11- 500, Sig Sv Orgn, Bn Hq (2); 11-587 (2); 11-592 (2); 
11-597 (2) 

For e:a:planation of symbols, see FM 21-6. 
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SZCTION I. _ General P .... _"" 
Purpose and scope _ _ __ __ ___ _____ _ __ __ ___ _ _ __ I 

Basic equipment requirements _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
Major components_ _____ ___ _ ___ _ _ _ ___ _ _ _ ___ _ 3 
K eyerTG-lo-AorTO-lo-B __ _ . ____ . ____ ___ 4 
Automatic keyer, Lon-Ga- Tone, type 7 _____ _ _ _ 5 

Automatic keyer, McElroy model 0-813, modi-
fied__ ___ __ __ ____ ____ __ __ __ ____ __________ 6 

Oscillator-amplifier, Amplifier Company of 
America, type ACA- Io-AO_________ _____ __ 7 

Automatic keyer, McElroy model 0-813 _ _ _ _ _ _ _ 8 
Code practice equipment EE-SL ______ __ ____ _ 9 
Praetice tapes__ _______ ________ __ _ _____ _____ 10 
Recorder, McElroy model RRD-9()(L ____ ___ 11 
R eels, motion picture film, l6-mm, 400 feet. _ _ _ 12 
Record player for disk records, Columbia 

model P ______ ________ _____ ___ ___ ___ __ __ 13 

II. Installation for service_ 
General arrangement of equipment_ _ _ _ _ _ _ _ _ _ _ 14 
Instruction tables ______ ____________ ____ . ____ IS 
Total space requirements . __________ _____ ____ 16 
Interconnection of units _______ _______ . ____ __ 17 
Connecting switcbboard BD-S7 or BD- S7- A___ IS 
Input power circuit_ _ _ _ ____ _ _ __ __ _ _ ___ _ _ ___ _ 19 

Connecting oscillator-amplifier ACA- lo-AO__ _ _ 20 
Connecting automatic keyer, McElroy model 

O-SI3_ __ _ __ __ ___ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ ___ _ _ _ 21 
Connecting automatic keyer, Lon-Ga- Tone, 

type 7 ___ __ __ ____________________________ 22 
Connecting keyer TG-Io-B _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 23 

Connecting automatic keyer, McElroy model 
G-~H3 , modified _______ ______ __ ___ ____ __ __ 24 

Connecting transmisaion test table using auto-
matic keying unit, McElroy model G-SI3 __ __ 25 
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SECTION II. Installation for service Continued. Pu.papl> 

Connecting transmission test table using 1.on­
Oa-Tone automatic keyer, type L __________ 26 

III . Operation. 
Oscillator-amplifier ACA- IO-AO_ _ _ _ _ _ _ _ _ _ __ _ _ 27 
Automatic keyer, McElroy model 0 - 813 ____ __ 28 
Automatic keyer, 1.on-Ga- Tone, type 7 _ _ _ ___ _ 29 
Keyer TO- lO-B _____ _____ _____ __ ________ ___ 30 

Automatic keyer, McElroy model 0-813, modi-
fied _ _ _ _ ______ ____ ____ __ __ ____ _ __________ 31 

Recorder, McElroy model RRD-90(L ______ ___ 32 
Record player, Columbia modeJ P __ ___ ________ 33 
Switchboard BD-57- A ____ ___ __ __ _____ ______ 34 
Preliminary adjustment of tone level _ _ _ _ _ _ _ _ _ _ 35 
Initiating complete operation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 36 

tv. Functioning of circuil.8; maintenance and repair. 
OenerlL. ______ ____________ ___ ___ . _ _ _ _ _ __ _ _ 37 
Automatic keyer, 1.on-Ga- Tone, type 7 _ _ _ _ _ _ _ 38 
Keyer T0-10-B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 3{1 
Oscillator-amplifier ACA- 10-AO _ _ _ _ _ _ _ _ _ _ _ _ _ _ 40 
Automatic keyer, McElroy model 0 -813__ ____ 41 
Automatic keyer, McElroy model 0 - 813, modi-

fied _ _ _ __ ___ _ ______ _ ___ _ _ ____ _ _ _ _ _ _ ___ ___ 42 

Recorder, McElroy model RRD--900 or R-OOO __ 43 
Tape puller, M{'Elroy modeJ CTP- 1300______ __ 44 
Switchboard BD- 5L __ ___ ____ ___ ____________ 45 
Switchboard BD-57- A ____ _________ _____ ___ _ 46 
Record player, Columbia model P ___________ __ 47 .... 

ApPENDIX I. Changes in switchboards BD- S7 and BD-S7- A___ 73 
II. Material carried on master tapes ______ __________ 77 

SI!ICTION I 

GENERAL 
P ......... pIo 

Purpolle and 1ICOpe_____________ ____ _________________________ 1 

BaIlie equipment requln.menUl__ ___ ______ ____________ ____ __________ _ 2 
Maj<)r wmponelltB__ _______________________ ___ ________ ____________ S 
Keyer TQ-l()-A Or TG-l()-B__ ___________ ___ ________________________ of 
AutolIllltk k.-.y.-.r, Lon-(}B-Tone. type 7____ ___ ___________ ___ ____ ___ _____ :; 
AutolIlatlc keyer , McElroy model 0-813, modlfle.L__ _ ____ ___________ e 
OIIClIJator-RIUpliller, Amplltler Company of America, type ACA- l()-AO_ ___ 7 
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,-" 
Automatk byer, ~1~Elror model O- tll:5 •••• • •• • ______ _________ ____ 8 
Code pnctke eQuipment E~' 8'1 n_uu_.n __ . __ n ______ .uu~____ , 
Praetke tlpeI.__________________________________ _________________ 10 

Heo:oriler, MeEll'Oy DKJdel HHD OOO ___ nnn __ nn______________________ U 
Heel .. motklll picture film, 16-mm. fOIl feet ______________ ___ ___ _ . ______ 1:: 
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1. Purpolle and 1IC0pe,- The purpose of this manual is to describe 
equipment for the training of radio operators in troop and special 
service schools. There are included a ~neral description of major 
compollents of this equipment, detailed instructions for its installa· 
tion and use, and information as to its functioning, servicing, and 

• • repairing. 
2. Bute equJpment requiremenb.-The basic requirement in 

any 8Chool for training radio operatol"8 is I n ludio-frequency oedl· 
lator of sufficient power to supply tone W a heldset for each student. 
in the 9Chool. Associated with this tone &Qurce must be I flexible 
d istribution system whereby the wile supplied to individual headsets 
or groups of headsets can be isolated from others. The tone supplied 
to each group of headsets must be capable of being keyed at various 
speeds. Keying may be accomplished manually, but II great I'1!duc· 
tion of instructor personnel and more accurate transmissions are 
pot!8ible if equipment is available for automatically keying the tone 
by means of pf1lviously pf1lpared tape. Of great assistance in 
teaching students to transmit well· formed characters is I recorder 
by means of which signals transmitted by them are recorded on a 
tape. Uee of this prepared tape on the automatic keyer, retransmit­
ting hia own transmissions to the student who prepared the tape, 
pointa out his errors emphatically. The equipment described herein 
fulfills each of the above requirements and is intended for use in 
Conducting the COllrse of instruction outlined in TM 11-454. Figure I 
shows a typical echool for 100 students, using the equipment described 
in this manual. 

3. Major componenta.-The major components of equipment for 
training radio operators in troop 8Chools art lUI follows: 

a. Keyer TO-IO-A or TO-IO-B. (Tone fIOUrce and keyer com­
bined.) 

o. Automltic keyer, Lon-Ga- Tone, type 7. (Tone source and keyer 
combined.) 

Nom.- Keyera 1'O-1()...A and TO-l()"'B and the Lon-Oa- Tone eyer a~ made 
to I!Ieet tbe .. me cenerat r-equlremeutl and Ire IQten:ba ngeable In their glle-
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c. Automatic keyer, McElroy model G-813, modified. (Tone 
sOurce and keyer combined.) This is substitute equipment for item 
a or b. 

d. Oscillator-amplifier, Amplifier Company of America, type 
ACA-IO-AO. (Tone source.) 

• 
0.;. ".Iff"", 

UNIVE~\lTY Of CAlifORN IA 



CODI: PRAClICE EQUIPMENT 
TJ[ 11 432 

3-, 

e. A.utomatic keyer, McElroy model G-B18. This item In com· 
binati(JIl with item d is equivalent to item a, b, or c. 

f. Code practice equipment EE-81, less batteries BB-29. (Dis­
tributing system.) 

g. Practice tapes Nos. 1 to 111. (Master copies of practice trans· 
missions, appendi:a: II.) 

h.. Recorder, McElroy model RRD-900. 
i. Tape puller, McElroy model CTP- I300. (Used with item h.) 
j. Reels, motion picture film, I6·mm, 400 feet. (For holding tape.) 
ok Record player, for disk records, Columbia model P. (For use . 

with the record set MC-209 (radiotelegraph operator aptitude test) ; 
(seeTMll-4M). 

4. Keyer TG-l~AorTG-lO-B.-These keyers are identical both 
mechanically and electrically except that the TG-l()...A is equipped 
with transformers for lIO·volt 25-eycle operation, while the TG- IO-B 
is equipped with transformers for no· volt OO-eycle operation. Re­
ference will be made hereafter only to the TG- l()...B, as comparatively 
few of the TO-l()...A keyers huve been manufuctured. The keyer 
TG-IO-B closely resembles tM> Lon-Ga- Tone keyer in over-all 
characteristics. 

5. Automatic keyer, Lon-Ga-Tone, type 7.- This keyer com· 
bines a tone source and an automat.ic electronic keying system. The 
tone source consists of an oscillator-amplifier capable of supplying 10 
watts of audio tone at 800 cycles per socond ::': 10 percent. This keyer 
operates from a no· volt 6O-cycle source but sutisfactory results can 
be obtained from a source as-low as 00 volts. (See fig. 2.) 

6. Automatic keyer, McElroy model G-813, modUled.- This 
unit combines a tone source of considerably lower power output 
(about r watt) and an automatic keyer, and may be med as a sub­
stitute for the automatic keyer, Lon-Ga- Tone, type 7. Only a 
limited quantity has been issued. 

7. OacUlator.amplitler, Amplitler Company of America, type 
ACA.-IO-AO.-This tone source is capable of supplying 10 watts of 
tone at 800 cycles per second ::':10 percent. This power is adequate 
for supplying tone to 200 headsets. When the number of student 
groupe being independently keyed on a single tone souroe 6:l~S 
six, some slight cross-talk between -individual groups may be notice­
Rbis. In general, troop schools of 40 students require 6 automatic 
keyers (see par. 8) but only one oscillator·amplifier. The oacillator­
amplifier operates from a llO-volt 6O--eycle source but is capable of 
maintaining adequate output at input voltages as low as 00 volts. 
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Use of this 08Ci lialOl'-amplifier i ll installations for which keyer 
TO- t O-B, Lon-Ga- Tone, or McElroy modified model 0-813 units 
lire supplied is generally restricted to furnishing constant tone to 
the 8witchboard BD--57-A which is part of equipment EE-81. 
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8. Automatic keyer, McElroy model 0-813.- This unit is used 
to key automatically the separate tone source provided by the 
oscillator·amplifier ACA- IO-AO. It can key the tone supplied to 
Q1l6 and only one group of students; henCEl, for as many groups of 
students as it is anticipaWd will be fonned at anyone time during 
the process of instruction, just as many keyers are required. Keyers 
operate from a 1l0·volt GO·cycie source but are capable of keying 
satisfactorily at input vohages as low as 90 volts. 

9. Code practice equipment FF 81.- The equipment EE-81 
comprises a switchboard DD-57 or DD-57- A, 22 hand telegraph keys 
J -38, and 21 double headsets HS- 16. Swikhboard BD-57- A is a 
later and improved version of the DD-ti7. Each un it of equipment 
is adequate for handling 20 students ; for each additional 20 students 
or portion thereof an additional EE-81 or EE-81- A is required. By 
means of each switchboard, circuits can be set up which group from 
1 to 20 students on a single source of keyed tone, permit the instruc· 
tor to monitor the transmissions, or perm it individuals in the group 
to transmit to others therein. 

10. Practice tapea.- A set of 15 master tapes is made available 
to each 9I:hoo1. Used in connection with any of the auwmatic keyere, 
these tapes provide for practice transmissions as follows: 

...... ~ ",(nule 
fi_ ••• Conleoll 

CIw .. tett Word. 

Reooiving ,-" , , . 
20 , ---- - - - -- -. ---- - - - - --- ----- - - - - - ----- . - -,- lWoeiving ,-" 11 , 20 - ----. -. ------ -------------------- - . - - - -,- Recei ving ,-" 111 , 20 -----. --- . - . -- -------------------- -----

4 •• . Receiving ,-" IV , 20 - - -- ----. --- ------ ----- -- -------- - - . ---,- Reeeiving ,-" V , 20 - ------. ------ _ ... - - ---------- -- - - -- - - . - - -,-- --------- -- - - Lenen ' "' numbe .... '" random order. -- - - - " ------,---- - ---------- ----. do. ----------------------. --------- " ------.------------- -- c ... , grou,,", . --------- ------ -- ---------- -------- " . ---. ------- -- - - Field traffie .. --- - - - - - ------------ ---- - - - - --- ---- " ,,-- - - - - -------- - - - - . do. -------------------------------- ----- - - - " , 1 -------------· ----. do. -------- -- - - - - - - - - - - - - - - - - ------ -------- , , 
,,--------- - - - - · - -- - _do. - ------------------------------------ - - - " 13 •• - - - - -------· ----. do. ---------------------- ---------- . ------- , , 
,,------------- - -- - -_do. -- ---- - - - -------------- ---- ------- - - - - - - 20 
,,------- - - - - - -- - - -- .do. -------------------------------- -------- 20 

'_TM 11 __ • 

These tapes were prepared in such a way, that, regardless of the 
speed of transmission in words per minute, the actual characters are 
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tl'Bllsmiued at It speed of 20 wOI'(ls per minute when the tape is rUII ­
ning by the photoelect ric cell at a constant speed of 12 feet per 
minute. Thus, on all tapes the speed of the chal"Rcters is constant 
but the characters per foot of ta rle, and hence the words per minute 
transmitted, vary liS indicated in the table nbove. (See app. II.) 

11. Recorder, McElroy model RRD 9OO.- By means of this 
unit and a separate tone source (oscillator-amplifier ACA- IO-AO 
or the oscillator-amplifier section only of the keyer TG-10-B or of 
the Lon-Ga- Tone automatic keyer, type 7), pract.ice manual t rans­
missions by a student can be recorded on a blank tape. Use of the 
automatic keying fell t lll"C also permits the preparation of additional 
pract ice tapes from the master tapes. A switch can be used to facili­
tate the interconnection of tone source, automatic keyer, Illanual 
key, and recorder !!O as to make the recorder installation most flClti­
hie. The recorder operates from a IIO-volt OO-cycle source but is 
capable of satisfactory recording at in pnt ,"oltnges as low as 90 
volts. Associated with the actua l r~corder is a tape puller, McElroy 
model CTP-l300, which pulls the bill-ilk tape ]last the recording 
stylus. (See fig. 3.) 

F"'~" a.-II_ ..... VO-ition. (OO 10...,. :;~;::;;: 
ta~ puller.; on UPP,,' .""., . re Iwo Loa--O.-Tone uoU •. 
be Plt.Ted 110. .. llll ... . dl. tt!r on Loo--OI-TODe key .... ) 
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12. Reels, m otion picture Aim, 16-mm, 400 teet.- These reels 
hold the p ractice IlI.pes und a re employed in paill! on each automaTic 
keyer. They lire standlll'd film reels Rlld fit the TO- IO-B, the lIuto­
matic keyers G-818 (both models) , the Lon-Oil- Tone i!<J.lI ipment, 
and the tape puller used with the teCOnl"r . 

13. Record player t or disk records, Columbia model P .-This 
is. portable phollogral)h oonsist ing of all electric tu rntable, II. phonG­
gl"llph pick-up, an lludio-fretJuency amplifier, Ilnd 8 loudspeaker. 
I t is used for sollie transmiS!!ion of the radiotelegraph operator apti­
tude test from disk records. The speak~1" call be removed f rom the 
uni t and mounted in 8 location more suih.ble from lUI aooust iclll view­
point to penuil sonic transmission of the test to Ii group of ItS!!embled 
students. The record player openltes from a llO-,'uit GO-cycle source. 
(Soo fig. 4.) 

NQte.--'lbe nQ",e"dlltu~, ··rode p,.,.ct lce t'<lu lpl''''nt E&-IH - A ~ ba. bo.oen IIII­
,11nlCd to the complete equ ipment .. ·ltk all IIlCUlOOrll'll u ..... '!)I. t be code pnictlce 
eqlllpmeu t £»-61 pnd tbe I"1!COrd IIIlIyer for II IICbool \If:!(l ijtlldO!nt&. Simllprly 
··code pn,c tlce ellulpment EE-9C\-,.·· lind "code pract ice elllIlpment EE-OO-"·' 
hp'·e 1-., IIl1o!lJi;lIO!d to thlllfl! for -to lind 100 ~rllde nt ..,bool ... ret<1~ ... t1"'·11 . 
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SICI'ION II 

INSTAIJ,ATION FOR SERVICE 

P ... , ... "" 
General .rrangement of equlpmenl-_____ ______________________ __ _________ 14 
I Ill!Itruction tablell___ __ ___ __ __ __ __ ___ ___ __ ___ _ __ ______ __ _ _ ___ _ ____ _ _ ___ l!i 

~tal epace requl~tI_____________________________________________ 16 
IlItel'«mIlectloll of ullltl_ ______________________ _________________________ 17 
Ollloect:lng IJWitehboard BD-47 or BD-47- A__ ___ _____ ___________ _______ _ 18 
Inpu t power clreult______ ____________ _____ _____________ __ _____ ___ __ ____ 19 
Coooectlnt: oecm.tor·.mpIlOer ACA- 10-AO_______ ______________________ __ 20 
Conooetllll' automatlc lIeyer, McElroJ' model 0-813______________ __ _______ 21 
ColluectlllC . utomatlc teyel', Lon-Ga- Tone, tnJe L __ _____________________ 22 
COIlnectill1r keJ'er TG--IO-B____________ __ ____ ___ __ _______ __________ ____ __ 2S 
CoIIUectl1lC .uto .... tlc liefer, McElroy model 0-813, modUlecL ___________ ___ 24 
CoDnectlnt: transmIssion teIIt table UlIlIiI auto .... tlc keJ'lng oolt, McElroJ' 

modil 0 -813__________________ ______________________________________ 2G 
CotmectiUlf trauam\M8lon teIIt table DlIin&' Lon-O._Tone . utomatlc ke,.er, type 7__________________________________ ___________________________ __ 26 

14. General arrangement" of equipment.- Figure 5 is a block 
diagram of a typical equipment lay-out for a school of 40 students, 
using six McElroy autom.tic keyers, an ACA- IO-AO tone source, 
a :McElroy recorder, two switchboards BD-57- A, and various acces­
sories. Similar arrangements are obviously possible with Lon-Ga­
Tone and keyer TG-IO-B units. The physical placement of equip­
ment and tables will vary according to building dimensions. The 
student tables should be arranged to allow proper lighting and 
sufficient aisle space. The oscillator-amplifier tone source and all 
lLutomatic keyers are grouped and located with respect to instruction 
tables so that their operation and adjustment will neither interfere 
with nor annoy student operators. If space is available, the keyers 
should be in a Beparate room. Each unit of the group is placed 90 
as to allow easy access to all connoctions and to facilitate operlltion 
Rnd adjustment of controls. The automatic keyer and the recorder 
used for making practice records and transmission tests are placed on 
Il table that allows room for the equipment units, table wiring, proper 
placement of hand key, and comfortable arm space for the student 
and the instructor. The switchboard preferably is mounted at one 
end of the table of student positions which it controls. It can be 
mounted on the table itself or on a switchboard bracket. A suitable 
method of mounting the switchboard on an instruct ion table is shown 
in figure 6. When so placed it must be at sufficient height to prevent 
the switchboard cords from touching the floor but not so high as to 
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prevent an instructor, when standing at the switchboard, from seeing 
all student positions. Other methods for mounting the switchboard 
are feasible, but regardless of the method used, it should be plaoed 
so as to allow easy access to its front for patching circuits and to its 
rear for making connections, 80 that externd wiring can be brought 
in through the round hole at its right end (when viewed from the 
front). 

n-.!JM6 

15. Instruction tables.-A mess type table measuring 6 feet 2 
inches by 24 feet, including seats, will provide 20 student positions and 
hufficient space for mounting a switchboard BD-67 or BD-67- A. The 
table top is preferably covered with %.s-inch tempered Prestwood, or 
equal. to insure a good writing surface. Construction drawings are 
given in figures 7 and 8 for a lO-position instruction table and a 
~witchboa.rd bracket. Standard sizes and lengths of lumber are 
employed in their construction. Wood screws, with all screw holes 
countersunk, are employed for the .\SSeJIlbJy of tHe table. This con­
struction facilitaUls F ' mbly and disa ' : ' mbly for moving the table 
from one room to another or for storage. Two tables can be bolted 
together to make a 2O-student table if space permits. If the lO-posi­
tion table is U8ed as a unit, on1y one ~witchboard bracket for each two 
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tables is needed. The 2O-student positions on the switchboard will Olen 
be divided equally between the two tables. 
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16. Total apace requirementa.-Approximately 260 square feet 
of floor spare are required t or each group of 20 students and an &ddi· 
tional 12 square feet per keyer, recorder, and oscillator-amplifier. A 
code room for 100 students should have approximately 1,WO square teet 
of floor space to provide for aisles. A room less than 20 feet wide ia 
unsatisfaetory . 

17. Inten:onneetion of unita.-a. Switchboard BD--67-A.-Fig­
ures 9 and 10 are block diagrams of an installation for a school of 40 
students, using two switchboards BD-67- A as the distributing system. 
If the McElroy G--813 automatic keyers are furnished, the M and S 
terminals are all paralleled to the 1 Rnd 2 posts of the ACA-oscillator­
amplifier, to the AUX SWBn TONE posts of the switchboards, lind 
across to the transmission test table: If Lon-Ga-Tone, keyer TG- IO-B 
or McElroy modified model 0-813 units are furn ished, the oscillator­
amplifier is connected only to the AUX SWBD TONE posts. Combi­
nations of keyers TO-tO-B, McElroy, and Ion Oar-Tone units e&n be 
used without interference. 
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b. Switchboard BD-67.-This switchboard has only Olle connection 
for outside tone source, Therefore, all students must take the same 
keyed tone, or all must practice sending to tllemselves or to each other 
at the same time. This arrangement has serious shortcomings from 
the standpoint of progressive instruction. The switchboard can be 
rewired. to make it the equivalent of the Ilewer BD-67-A by following 
the special instructions given in appendix I. If the switchboard is 
to be used as issued, only one keyer at a time can be connected to each, 
and students of approximately the same speed ability must be assigned. 
to the respective tables. Figure 11 shows the simple connec::tions of 
this switchboard. . 

18. Connecting switchboard BD 57 or BD--57-A..- Figure 12 
is a schematic diagram of the terminal hoard on a swirehhoard 
BD-57- A. This terminal board is an integral part of the switchboard 
and is accessible from the rear thereof. 

,. 
, "" ,­

UNIVtl1'im OfUUfORNlA 



CODE PRACTICE EQU lPMEIIo"T 

T)[ 11-432 , . 

• 

I • 
• ..\:! .... 

. ~ I . 
~ I . 
~ U! 

.. 
I. 
n 

:::;;;::=~ :. 

17 

• .. 
• 

"""'" UNIV[~\m' or CALIfORNIA 

• , 
• 



TJ( 11 432 , . 8lGNAL coaps 

• 'f '.':''':" • M. •• •• •• •• •• •• •• •• •• •• •• •• •• •• •• • • •• •• •• 

o 0 
_>6 

ItJ fT...s,~ u. I~ n /I 10 11 • T 6 I 4. ~ Z ,_, 

o 0 _. o 0 _ .J o 0 0 0 
~/fU -n:::?D o 0 

-IZ~+ 

a. Student pOtiti()fU.-Mount a key J-38 at each student position 
as shown in figures 6 and 14. At approximately 1 percent of the 
student positions mount the key so as to facilitate operation by left­
handed operators; that is, 12 inches from the left of the student posi­
tion and rotated 300 to the left instead of the right. Connect a head­
set HS-16 to each key J - 88, as shown in figure 13. Tie the stay cord 
on the cord of each headset HS-16 to one of the terminals on each key 
.T-38. Starting at the end of the table nearest the swiwhboard 
BD-57- A (see fig. 6) and alternating left and right, connect the 
student line terminals on the keys J-38 to student line terminals 1 
through 20 on the switchboard BD-57- A. Use twisted pair wire 
'V-33. or equal, for all student linea. Run the wire to each student 
position through a small hole in the top of the instruction table located 
to the right of the key. Cable the wires or group them in cable hooks 
under the table. Blake No.3 insulat.ed staples or equal can ~ used to 
support individual pairs until they are picked up in the cable or rings. 
Run the wires (or cable) t hrough the 114 ·inch square holes in the table 
braoes under the table top as shown in the end view of a IO-position 
instruction table (fig. 7). Pass the wires (or cable) through the 
round hole in the right side of the switchboard B0-.57- A. 

H5-/6 

, 
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ke~lu, pnctlee. 

b. I1Mf,-uetor', key.- Moull t Il key J -38 for CQllvenient openltion by 
an ins t ruclol' Il t the switchbolu·J BD-a1- A . Connect Il helldset 
R S-I6 thereto IlS indicllted in figure 13. Using twisted pai r wil'e 
W-33 or equllI, connect the line lel'minais of the key to the ternl inals 
marked I NSTRUCTOR on the lenninal board of the switchboard 
llD-61- A. This wire can be included in the cable indicated in a 
above. 
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o. A,.uiary tone oo,-dI.--Connect each of the tt'rminals marked 
AUX 1, AUX 2, AUX 3, AUX~, AUX 6, and AUX 6 to similarly 
marked terminals on other switchboards BD-67- 4. (figs. 9 and 12) . 
The number of switchboards so paralleled is determined from a con­
sideration of the number of available automa.tie keyers and the number 
of switchboards to which it is desired to supply keyed tone from a 
particular keyer. In 4Q-student schools when only aix automatic 
keyers are made available, all switchboards a.re paralleled. In large 
schools, it may be advisable to use terminal strips to provide for in­
creased flexibility in the interconnection of swikhboards and the key­
el'fl. One pair of terminals on a single terminal strip is provided for 
each of the auxiliary swit chboard cords on each switchboard, and 
on an adjacent strip there is provided a pair of terminals for the out­
put of each automatic keyer. Interconnection between strips can then 
be made to connect any automat ic keyer to any or aU auxiliary tone 
cords on any switchboard. Jack boards with interconnecting plugs 
may be substituted for the terminal strips. Use twisted pair wire 
W-88 or equal in the wiring to 11.11 auxiliary tone cords. 

tl. AiMter key.--Connect a short piece of jumper wire across the 
terminals marked MASTER KEY (see fig. 12). A master key is not 
used in this circuit. 

6. Bat#Jry termin«U.-'l'he terminals marked - 12V + are left open, 
as no battery is required. The motor-alternator mounted inside the 
case of the switchboard is not used and may be ignored. 

f. A tt.J:iliary IItcifohboard tOM.--Connect in parallel , using twisted 
pair wire W-88 or equal, the terminal~ marked AUK SWBD TONE 
(fig. 12) on 06ch of the switchboards BD--57- A which are to be sup­
plied constant tone from a single source. 

19. Input power clreuit.- A decision having been reached as to 
the exact location of each tone source, automatic keyer, recorder, and 
record player, install a 1l0-voit 6<kycle bus, so that standard outlets 
thereon will be readily accessible at the location of each of these units 
(see fig. 6). Use a wire of sufficient size to insure good voltage regu­
lation over the bus. Each unit requiring power for its operation is 
equipped with an input power cord with standard plug. If power · 
outlets are already available in the instruction room, their location may 
inOuence the location of each of the units mentioned above. In gen­
eral, it is better to extend the length of the power input cords on in­
dividual pieces of equipment than it is to disperse units in accord­
ance with available power outlets. 
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20. Connecting o8cillator-ampU1ler ACA-1<hAO.-The ter­
minals of the oscillat(lr-amplifier ACA- 10--AO are located on the rear 
of the chassis and a~ shown in figure Hi_ 

/?ear V..ew 

I 0 0 0 0 I 0tJ/pVf' IrInnif1fll 
, .2 " .. STrip 

C J. 600 input" cord 
TJ.-gJ6S" 

""'0 .. 11!.---T ...... h .. ,1 _rd of ACA oo.Ul.o.to ....... pl1l1er. 

a.. Pourer input oord.-When ready for operation, plug the power 
input cord into the available outlet on the llO-volt 6O-eycle bus (see 
par. 18). 

b. Output terminol 8trip.-(1) Connect the terminals marked 1 
and 2 on the output terminal strip (also marked C and L, respec­
tively) to the terminals marked AUX SWBD TONE on the nearest 
switchboard BD-4i7- A. Use twillted pair wire W--38 or equal. This 
lead connecu; the constant tone output of the oscillator-amplifier to 
the primary circuita of the switchboards BD- ri7- A which were con­
nected parallel as indicated in paragraph 18f. Connoct the terminal 
marked 1, the common terminal, to ground. 

(2) Connect a second twisted pair lead from terminals 1 and 2 
on the oscillator-amplifier to the proper relay terminals on each 
of the automatic keying unita, McElroy model 0-813, which are to 
key the output of the oscillator-amplifier (see figs. 9 and 16 ) . The 
relay terminals are not marked a~ such on the automatic keyer; 
however, they are properly labeled in figure 1 and the correct wiring 
is indicated thereon. 

21. Connecting automatic keyer, McElroy model 0-813.­
The terminals of the automatic keyer, McElroy model 0--818, are 
located on the top of the chassis to the right rear adjacent to the relay, 
IS shown in figure 16. 
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a. P01Ot:'I' 1nptlt cord.-When ready for operation, plug the power 
input cord, located at the left end of the tape puller chassis, into the 
available outlet on the llO·volt 6O-cycle bus. Polarize this plug so 
that no differenCfl of potential exists between the chassis of the unit 
and ground. No harm will result when the plug is inserted with 
either polarization, but with one polari1:ation a slight voltage wiIJ 
exist between chassis and ground which may be anlloying to the 
touch. 

b. Relay urminaLt.-( l ) CONtant to1k! input.-Constant tont! 
input (rom the oscillator·amplifier is obta ined by connecting the lead 
mentioned in paragraph rob (2) ac.r088 the mark and sp&08 terminals 
(eee fig. 16). 

(2) K eyed t~ outptd.-Using twisted pair wire W-33 or equal, 
COllnect the tongue and spaoe te rminalll on successive automatic key. 
ing unita to successive pairs of terminals marked AUX 2, AUX 3, 
A UX 4, A UX 15, and A UX 6 on the terminal board of the nearest 
swiu:hboard BD-ti1- A (see fi g. 9). A systematic numbering of 
automatic keying unita to conform with the numbering of the 
auxiliar y tone cords on the switchboards BD-!i7- A is desirable. 
Connection is made to au:ziliaty tone cords by means of the terminals 
AUX 2, AUX 8, AUX t , AUX:i, and AUX 6. When more than ai:z 
automatic keying units are supplied, the connections described above 
may be modified as indicated in paragraph 1&. 

22. Connecting automatic keyer. Lon-Ga-Tone, type 7.­
The terminals of automatic eyer, Lon-Ga-Tone, type 7, are located 
on the rear of the ch'ssis and are as Mown in figure 11. 
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a. P()'UJer input coM._ When ready for operation, plug the power 
input cord into the available outlet on the U(}..volt 6()..cycle bus (see 
par. 19). 

b. Output terminal 8trip.-(I) AutO'11lJliically keyed, otd1"f-l'l.­
Using twisted pair wire W..-33 or equal, connect terminals 1 and 3 of 
the output terminal strip (fig. 17) on successive automatic keyers to 
successive terminals marked AUX 2, AUX 3, AUX 4, AUX 6, and 
AUX 6 on the tenninal board of the nearest switchboard BO-67-A 
(see fig. 9). A systematic numbering of automatic keyers to oon· 
form with the numbering of the auxiliary tone cords on the switch· 
boards BJ)....t;7-A is desirable. Connection is made to auxiliary tone 
cords by means of the terminals AUX 2, AUX 3, AUX 4, AUX tI, 
and A UX 6. When more than six automatic keyers are supplied, 
the connections described above may be modified in a manner indicated 
in paragraph 1&. 

(2) MfPI,WlUy keyed, output.-If it is desired that a constant tone 
output from the unit be arranged for manun! keying, mount a key 
J-38 near the automatic keyer, and connect this key to terminals tI 
and 6 on the output terminal strip ( fig. 17) . 

23. Connecting keyer TG-IO-B.-The keyer TG-IO-B can be 
used wherever the use of the Lon-Ga- Tone keyer is indicated in 
any of the diagrams appearing in this manual. Plug the flexible 
power input cord into the nearest n O-volt outlet. Take the tape­
keyed · tone output from Ihe screw binding posts on the right back 
edge of the chassis. There are four such posts, marked COM, 4, 8, 
16. The first is the common secondary connection, and the others 
represent the different impedance taps. Use the COM post and one 
only of the others, depending on how many student positions are to 
be fed keyed signals. A few quick trials will determine the best 
output impedance. To key the tone output of this instrument. by 
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hand, connect a key to the posts on the back of the chassis marked 
KEY. 

24. Connect:l.ng automatic keyer, McElr07 model G-813, 
modifled.-A top view of the chassis, showing the binding posts, is 
given in figure 18. On the actual instrument, the tenninals are not 
marked at all, but they are identified by numbers as indicated for 
convenience in establishing external connections. This keyer, hav­
ing its own tone source, is installed in the same manner lIS the 
Lon-Ga.-Tone. Where any of the preceding diagrams show 
tenninals 1 and a, and 11 and 6, of the Lon-Ga-Tone unit, the same 
connections are used to the correspondingly numbered ~ of the 
modified 0--813 unit. 

H7,ot PulltV' 

Jq.H~ n:v.v ovrpvrl@ 
'® 

70',.,., ourput" M(V-z@ 
4® 

~~ML-----~=--C----~~ 
I"Gun 18._A,.,..0_~ot of bhwllDr !>Kta 00 )JcElro1 hl~r, model 0-813, _'IIed. 

(T.pe-h1ed. tODe ontput " obtalntld from _to 1 ... d 3. It It " d .. '~ to""" ke,h'r 
.Ielll .... to ODII of t.l>1, uolt 10 k.,. OIlera.] too • ..,u,..,., / .. from .leA _UIalor­
.... pllftor) , termlo"" ~ .ad . .... empl01ed. ) 

25. Connecting transmission test table using automatic 
keying unit, McElroy model G-813.---a. General.- Figure 10 
shows a method of interconnecting the automatic keying unit, 
McElroy model 0-818, a recorder, a manual key, and a headset to 
provide for transmission tests, for the preparation of additional 
practice tapes, or for using the keyed tone output of the automatic 
keying unit on the auxiliary tone cords No. 1 of the switchboards 
BD- 67- A.. Note that the input cord for keyed tone and ftlJt the 
local keying posts (fig. 19) is used for connecting the keyed tone 
input to the recorder. Note also that on this particular automatic 
keying unit the mark and tongue contacts of the relay (fig. 16) are 
merely connected in series with the constant tone bus a.nd the 
recorder. This method of connection faci litates the play-back of 
tapes prepared by students in that no switching is required. The 
manual key is conllected in parallel with the mark and tongue con-

l lQ,h_ 
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t&cts. A headset HS-I6 is connected in panllel with the keyed tone 
input to the rooorder. Atu.iliary tone cord No. 1 on switchboards 
B~7-A may also be connected in parellcl with the input to the 
recorder. 

b. &corder, McElroy m.tXkl RD...fXXJ.-Figure 19 indicates the 
location of the terminals of the recorder, McElroy mode] RD-9OO. 

n.-.JS6Si/ 

l"OIlU l l .-Connectlo .... of MeElrftT ~rde<. 

c. Tap~ puller, McElroy model OTP- fJ(}().- The only connection 
to this unit is the power input cord located on the left side of the 
chan. 

d. POWe'f' input cord".-When ready for operation, plug the power 
input cords (figs. 16 and 19) into the available outlet.<! on the nO-volt 
6O-cycle bus. Polarire these plugs so that no difference of potential 
exists between the chassis of any unit and ground. 

26. Connecting transmission test table using Lon-Ga-Tone 
automatic keyer, type 7 .-a. General.-Jo'igure 10 shows a method 
of interconnecting a Lon--Ga- 1"one automatic keyer, a recorder, a 
manual key, and a headset to provide for t·rsnsmission tests, for the 
preparation of addit ional pract ice tapes, or for using the keyed tone 
output of the automatic keyer on the aUIiliary tone cords No. 1 
of the swirehboards B1)...67- A. The input cord for keyed tone on the 
recorder (fig. 19) is connected directly to terminals 1 and 3 (fig. 17) on 
the automatic keyer. A manual key is oonnected to terminals 6 and 6' 
on the automatic keyer. A headset with standard two-conductor plug 
inserted in the jack marked MONITOR 011 the front panel of the 
automatic keyer permits a student to monitor his trlUlsmission and 
play-back:. Terminals 1 and 3 on the automatic keyer also can be 
connected to the auxiliary tone oords of the swirehboards BD-67- A. 

b. p()11Je'f' input cord8.-When ready for operation, plug the power 
input cords of the automatic keyer, the tape puller, IUld the recorder 
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c. Gain corUTol.-The control marked GAIN varies the output tone 
level, increasing the level as the knob is rotated clockwise from 0 to 10. 

28. Automa.tic keyer, McElroy model G-B13.- The controls 
on the automatic keying unit, McElroy model G-813, are located &II 

shown in figure 22. 
a. Mutmting practice tapu.-Mount an empty 400-foot reel on the 

take-up spindle located on the left of the tape puller unit. Mount 
the desired practice tape on the rewind spindle located on the right 
front of keying unit 90 that the tape comes off the bottom of the reel, 
i. e., the inked side of the tape is up. L ift the lamp house and tape 
guide upward and lay the tape over the aperture bar and replace the 
tape guide. Slip the tape toward the practice tape reel until the end 
of the tape is just to the right of tbe aperture in the aperture bar 
(see fig. 21). Move the aperture bar so that the aperture is directly 

TJ.~"I 
1'10"'" 21._A<uu._t 01 pl:Jot*~I1~ ~U . "'.1 .... on M~Eh·07 .ut<>m.t1o k.7<!r. 

opposite the top inked line where a dot or dash is made. As the tape 
is drawn over the aperture the light from the exciter lamp is inter­
rupted by the inked dots and dashes. Lower the lamp house into 
position. Thread the tape around the guide and puller, then onto the 
take-up reel as shown in figure 22. This tape path gives the best 
pulling action. No other should he used. 

b. Oontrol..-(l) Keying unit lim .runtch.-The automatic keying 
unit is turned on by an upward movement of the toggle switch located 
near the rear on the right end of the chassis. Operation of this 
switch turns on the exciter lamp located in the lamp house and sup­
plies power to all vacuum tubes in the unit. This switch should he 
opeI1l.tOO 20 to 30 seconds prior to initiating complete operation of 
the unit so IS to permit tubes therein to warm up. 

27 

Onq, ol",,", 
UNIVtl1'im OfUUfORNlA 



TX 11 .. 32 .. 8IONAL CORPS 

---------------

(2) Tape fJUlkr li1UJ Nilch.-The tape puller motor is started by a 
rearward movement of the toggle switA::h nut to the ground binding 
post of the tape puller. When starting, the speed control toggle 
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switch should be in its forward position and the speed control rheo­
stat located on the left end of the tape puller should be set at 5. ·After 
the motor bas started, throw the speed control toggle switch to the 
rear and adjust the speed control rheostat for desired speed. A clock­
wise rotation of the speed control rheostat increases the motor speed. 
The tape puller motor should be operated for approximately 15 min­
utes prior to initiating complete operation of the unit so as to allow 
it to reach a constant speed. The motor should be operated for this 
period of time prior to insertion of the tape as indicated in a above 
More constant speeds are obtained with the speed control toggle 
switch in its rear position. Th.,. switch is left in its forward position 
only for starting and for very high speeds. 

(3) Photoelectric cell bias.-The knob control marked "photo­
electric cell bias" in figure 22 is adjusted to obtain clean keying. 
Initially set this control between I and 4. If the adjustment of the 
aperture as indicated in a above has been incorrectly made there will 
be no setting of this control which will result in proper keying. If 
this is the case recheck the aperture adjustment. 

c. Relay ~13A.-The relay model SA located at the rear of the 
keying unit should be adjusted only by experien~ im>trument re­
pairmen. Under normal operating conditions it should require little 
attention. If clean keying does not result after proper adjustment 
of the aperture and photoelectric cell bias, the relay should be ex­
amined through its glass cover. If maladjustment is noted remove 
the relay from its plug-in socket and replace wit~ a spare relay 
properly adjusted. 

29. Automatic kayar, Lon-Ga-Tone, type 7.- The controls on 
the Lon-Gs.-Tone automatic keyer, type 7, are located as shown in 
figure 23. 

a. A/()1I4I,/,ing praetioe tapu.-Mount an empty 4OO-foot reel on the 
spindle indicated in figure 23. Mount the desired practice tape reel 
on the spindle of the rewind located on the right of the front panel. 
The rewind is hinged to the psnel so that it can be moved away from 
the panel to facilitate the mounting of the reel. This reel is mounted 
60 that the tape leaves the bottom of the reel, for example, so the 
inked side of the tape is upward. The tape is passed under the 
guide, through the track in the photoelectric cell house, between the 
idler and puller wheels, into a slot on the hub of the empty reel 
mounted a.s indicated above. To relieve the tension on the tape 
between the idler and puller wheel, pull out and upward on the 
knurled knob on the idler wheel shaft. This locks the idler wheel 
arm in a position that allows the tape to be pulled between the two 
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wheels for rewind purposes ItS well as for threading the tape between 
the wheels. To disengage the idler wheel arm from its ruised posi­
tion, push in on it, and the idler wheel will drop onto Ole tape into 
its pulling position. 

!J 
:r,mud 

O. Oontrol.t.-(l) Main rwitch.-The toggle switch marked MAIN 
controls the nO-volt SO-cycle supply. When the switch is thrown 
to the ON position, the pilot lamp, the e:w.:eiter lamp in the lamp house, 
and all vacuum tubes are turned on_ 

(2) Speed control.-The control knob marked SPEED varies the 
speed of the tape puller, hence the speed of the tape passing the light 
beam. A clockwise rotation of the knob gives an increase in speed. 
The knob is turned so that it points to the letter "S" in the word 
INCREASE for starting speed. Immediately after the motor switch 
is turned to the ON position, and the tape reels have started, the 
speed control is adjusted for the desired keying speed. The puller 
will not properly start the reels at low tape speed. 

(3) Moto'/' rwitch.-The toggle switch marked MOTOR controls 
the ItO·volt 6O-eycle supply to the tape puller and take-up motors. 
This switch is not turned on until the speed control has been adjusted 

. for starting as e:w.:plained in (2) above. 
(4) K ey-tape .!Witch.-For automatic keying from the tape, the 

toggle switch is thrown to TAPE position. For manual keying, the 
toggle switch is thrown to KEY position, and the key J -88 connected 
as uplained in paragraph 220(2) is used. 

(11) MonUor.-The jack marked MONITOR is used for headset 
monitoring of the automatic or mallual keying. A headset HS-4 
with plug PL-48 is used. Plugging into the monitor jack does not 
affect the output of the automatic kayer. 
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(6) VOIUfM control.-The screw driver control marked VOLUME 
controls the output level of the keyed tone. A clockwise rotation in­
creases the tone level. Move this control to the left as far as possible, 
then move clockwise until the screw driver slot is vertical (% to % 
of 8. turn) and leave in this position for preliminary Wits. 

(7) Plwtodectric ceU lwtJAe ape"tu:re awl PEa BIAS.-Turn PEe 
BIAS . knob so as to point toward the volume control. Pull the 
sliding barrel with knurled top outward as far 18 it will go, then 
push inw!lord gradually until the small square aperture comes under 
the lower line of the inked t!l.pe 18 shown in figure 24. It is im­
portant to note that while the same practice tapes !lore used in both 
the McElroy and Lon-Oa- Tone keyers, the adjustments of the !Ioper­
tures are different. The McElroy unit keys on the inked sections of 
I.he wpe j the Lon-Oa-Tone on the !miMed sections. This adjust-

cell housinq 

ment is best accomplished by slipping the tape end to the right of the 
track and watching the inward motion of the aperture. After thread­
ing the tape, throw the main switch to the ON position and, after 30 
seconds, the motor switch to the ON position. The PEe BIAS knob 
is slowly rotated coullterelock~'ise until keying is heard in the moni­
toring head set. Slight adjustments of the sliding barrel and the 

. PEC BIAS knob will give proper keying. 
30. Keyer TG-IO-B.- The general instructions given for the 

Lon-Ga- Tone unit apply also to the automatic keyer TG-IO-B. To 
disengage the puller roller, when threading on a tape, push it to the 
right, and it will stay open. To reengage it, raise the puller idler 
IUld the anembly will snap back into position. Figure 26 shows a 
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general front view of the TG- l O-B, with a tape in correct position. 
Of the front-panel controls, the tape speed, monitor, volume, and 
bias functions are e:l!lctiy the same as in the Lon-Ga-Tooe. However, 
the power control ill different. This is a three-position rotary switch, 
with the posit ions marked OFF, KEY, and TAPE. In the first or 
OFF posit ion, the entire apparatus is dead. In the second or KEY 
posit ion, the oscillator-amplifier section is turned on, and the hand 
key controls the tone output; both the puller motor and the exciter 
lamp are inoperative. In the third or TAPE position, the motor 
and the lamp are turned on in addition to the oscillator-amplifier, 
and the unit then functions as a full automatic tape keyer. The 
numbers on the tape speed dial indicate the number of feet of tape 
per minute, not words per minute. 

31. Automatic keyer, McElroy model G-813, modi1led.--a. 
General.- The Il.dustments and cont rols of this equipment are shown 
in figure 26. The model 0 --813, modified , closely resembles the model 
0 --813 as described in paragraph 28. The identical tape mechanism 
is used on the keyer itself, and the tape puller differs only in that 
the auxiliary speed control switch found on the 0 --813 is not present. 
All instructions regarding the threading of the tape, the adjustment 
of the various guides and sp indles, as given for the 0 --813, apply as 
well fu the 0 -813 modified. 

b. Oontrou.-(1) L i'M lrWitchu.-The line switch 81, which is 
mounted on the back of the keyer chassis, is left in the ON position, 
and the keyer circuits are controlled by switch 82 mounted on the 
case of the tape puller . As supplied hy the manufacturer, the 

_ keyer and the tape puller a re al ready wired wgether, and a single 
I10-\'0It plug provides power fo r both units. 

(2) BiaJJ control.- This is Il.djustOO as described in paragraph 
28b {3). 

(3) TOM frequency c01Itrol.-This is located on the back edge of 
the chassis. Adjust it for a pleasing signd, and then leave it done. 

(4 ) Ma1llwl h!ying.-Two binding posts for a manual key are 
provided on the back edge of the chassis. Normally, these are kept 
~hort · circu i ted by a bras.<> strap, as there will be little occasion to 
h8-Ild-key the output of the instrument directly at the position at 
which it is mountOO. 

(5 ) Mtmitoring.-A monitoring jack is mounted UJlder the bind· 
ing posts on the right side of the chAssis. A pair of phones can bo 
plugged into it without affecting the keyed output. 
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(6) Relay.-Tbe keying relay is mounted on the underside of the 
chassis. This is not adjustable, and is not likely to give trouble 
during the normal life of the equipment. 

32_ Recorder, llIIcJUroy model BED 9OO.-Adjustments od 
control~ on the recorder, McElroy model RRD--900, are located lUI 

shown in figue 27. 
a. M O'UnUng blank tape"._Place a standard roll of %I-inch un­

gummed tape on the tape plate so that t.he tape will feed to the left· 
from the back of the tape plate. Thread the tape around the back: 
of guide 1, the back of guide 2, the front of the tape roller, and the 
back of guide 3. Pull enough tape from the roll to reach the tape 
puller associated with the recorder. This tape puller should be so 
mountell that guide 3 is lined up vertically and horizontally with 
the top guide on the tape puller (see fig. 22). Rotate the tape a 
quarter turn so that the top side of the tape over the latter guide is 
that on which the stylus of the recorder operates. Thread the tape 
through the tape puller as shown in figure 22. It is inadvisable to use 
a take-up reel on the puller while a tape is being prepared, particu­
larly so if the tape puller is mounted adjacent to the recorder. Ink 
is likely to smear on adjacent turns of tape. Furthermore, if the 
tape is taken up while recording, a rewind operation is required.. 
A more suitable practice is to allow the inked tape to feed oft' the 
puller into a waste basket or other receptacle on the floor, and if 
required, to rewind the tape therefrom upon completion of a record-
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mg. A rewind of a student tnnsmillllion test tape is seldom re­
quired as thia short tape may be fed directly into a.n automatic 
keying unit. 
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6. R~ oontroz".-(l) LiM ltDitch.- An upward movement 
of the toggle ewitch located on the right front of the chassis supplies 
powu to the recorder. The filamenta of the vacuum tubes therein 
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should light. A flash may be observed within these tubes which is 
characteristic of the tubes employed. Allow 30 seconds for warming 
up of tubes prior to initiating operation of the recorder. 

(2) OIumg6-Q1J6r Mtch.-A chlnge-over switch, located on the 
left front of the chassis, controls the input to the Irmature coil of 
the recorder mechanism. Since use of the local keying posts on the 
rear of the chassis is not recommended, this switch may be used 
as the off-on switch of the recorder output circuit. An upward 
movement oonnects the armature coil to the output of the recorder 
amplifier. When it is desired to keep the recorder warm but to 
maintain it in an inoperative condition, leave this switch in its down 
position. 

c. Ink .mpply.-Lousen the inkwell locking screw and lower the 
inkwell to its lowest position. Remove the top of the inkwell and fill 
the well about three-fourths full with H iggins Etemal black ink, or 
equal. Replace the inkwell top. 

d. Adjudtment,.-(l) L()w6T armature Itop.-Turn the tape roller 
adjusting screw in a clockwise direction (when viewed from the 
front of the recorder) until the stylus just leaves the tape. Loosen 
the lock nut on the lower armll.ture stop. Adjust the stop until 
the bottom of the stylus is about one-third way up the tape. Tighten 
the lock nut. 

(2) Upper (UTW1tllre ,top.-Loosen thl' lock nut on the upper 
armature stop. Adjust this stop until the travel of the armature 
between its upper and lower stops is 14 inch. Tighten the lock nut. 

(3) ..cirmatur6 8pring t/ffi.lion .- Loosen the lock nut on the arma­
ture spring adjusting screw. Adjust this screw until the armature 
is firmly held against the lower srmature stop by the tension in the 
armature spring. Tighten the lock nut. This adjustment is not 
critical but may requin readjustment after operation of the recorder 
is initiated in order to effect clean keying. 

(4) Ink adjudtment.-Rotate the tape roller adjusting screw in 
a counterclockwise direction (when viewed from the front of the 
unit) until the tape just makes contact with the stylus. Loosen 
the inkwell locking scnw Ilnd raise the inkwell until the level of the 
ink therein is about 1 inch above the stylus. Tighten the locking 
screw. Pull the tape by hind slowly by the stylus. A solid black 
line should be recorded about one-third of the way up the tllpe. If 
this line is not smooth and solid, move the tape roller adjusting 
screw in a counterclockwise direction so as to increase slightly thE'! 
pressun between the stylus and the tape roller. If no line is re­
corded, the stylus may be clogged. If this is the ca.se, lower the ink-
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well and ~move the ink hose from the stylus. By means of the 
tape roller adjusting IlCrew, move the tape roller away from the 
stylus. Insert a fine wire in the ink hose end of the stylus and 
remove any obstructions therefrom. Replace the ink hose, raise the 
inkwell to the proper level, and readjust the tape roller against the 
stylus by means of the tape roller adjusting IlCrew. 

33. Pec!lrd player, Columbia model P.-The control marked 
VOLUME should be turned completely to the left prior to plugging 
the input power cord into a UO-volt 6O.cyele outlet. The desired 
disk reoord is placed on the turntable, and the 11O-·volt 6O-cycle 
supply is turned on by turning the knob marked VOLUME to the 
right. The initial movement operates a switch in the 110-volt 60-
cycle supply ; the remainder of the clockwise" rotation increases the 
speaker volume. The needle held in the pick-up head is lowered 
gently into the outerrnOlit groove in the record. The tone control 
is adjusted for the reproduction quality desired. When the tone 
control is turned to the left, bass is aceentuated j when turned to 
the right, treble is aceentuated. For use in a large room the speaker 
compartment is removed by sliding it ·to the left so as to disengage 
the hinges. A hook is provided on the speaker compartment for 
use in hanging the speaker on a wall. The wall gives bame eifect to 
the speaker, resulting in better tone reproduction and sound direc­
tion for large rooms. 

34. Switchboard BD-57-.A.---a. Oeneral.-Figure 28 shows the 
jack field and the corda of the switchboard BD--1I7- A. The red cords 
indicated thereon are the auxiliary tone cords which furni sh' the 
keyed tone output of the automatic keyers for use at the switchboard. 
The black cords are student cords and hang directly under the student 
jacks with which they are associated. They are used for intercon· 
necting student positions for various purposes. The white cord is the 
instructor's cord and is used for monitoring transmissions or for 
manually keying to studenill from the switchboard BD-1I7- A. This 
switchboard permits the establishment of ci rcuiill to its student posi. 
tions so as to furnish groups of students with the following 
instruction: 

(1) Practice transmissions by each student which are monitored 
only by that student. 

(2) Grouping of aU or several of the students into a net so that 
a tl"lUlsmission by any one of the students is received by all students 
in the group. This is subsequently referred to as net operation. 

(3) Grouping of all or several of the students so as to receive 
keyed tone from anyone of five automatic keyers. 
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(4) Grouping all or several of the students so as to receive signals 
from a radio receiver or from the automatic keyer associated with _ 
recorder on the transmission test table. 

b. Individual ~ttldent keying.-When constant tone is supplied to 
the switchboard B~7-A and none of the plugs is inserted into any 
jack, every student connected to the switchboard receives constant 
tone as long as his key J -38 is closed. Opening the switch on his 
key permits any student to key this tone and to monitor his trans­
mission independently of any other student. 

c. Nd operation.-Assume that it is desired to interconnect the 
student at position No.1 with the student at position No. IS in order 
that ewh may transmit to the other. Insert the plug associated 

00 , . ST." ; ay til' __ ;"a. • 
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with student position No.1 into jack No. IS of the row of j_drs marked 
STUDENT JACK FOR SWBn TONE. Insert the plug associated 
with student position No./) into jack No.1 on the row of jacks 
marked STUDENT JACK FOR SWBD TONE. The students at 
positions Nos. 1 and IS are now connected in series and either may 
transmit to the other as long as the other's key is closed. Such a. 
transmission is interrupted when the receiving student opens bis 
key. Assume that it is desired to interconnect all students for net 
operation. Insert the plug associated with student position No. 1 
into jfl.ck No.2 of the row of jacks marked STUDENT JACK FOR 
SWBD TONE. Insert the plug associated with student position 
No.2 into jack No.3 of the row of jacks marked STUDENT JACK 
FOR SWBD TONE. Proceed in a similar manner until the plug 
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associated with student position No. 19 has been inserted in jack No. 
20 of the row of jacks marked STUDENT JACK FOR SWeD 
TONE. Insert the plug associated with student position No. 20 
into jack No.1 on the row of jacks marked STUDENT JACK FOR 
SWBD TONE. All students are now connected in series and as long 
as the keys of all other positions are closed , any student may trans­
mit to all others. U any other key is open, the transmission is 
interrupted. 

d. Reception of automatico.Uy keyed tone.-Assume that it is de­
sired to furnish the student at position No.1 with keyed kme from 
the automatic keyer No.2 which is associated with the auxiliary 
tone cord No.2. Insert the student cord associaW with position 
No. 1 into jack No. 1 on the row of jacks marked STUDENT JACK 
FORAUX TONE. Insert auxiliary tone cord No.2 into jack No.1 
on the row of jacks marked SUPERVISORY OR AUX TONE 
JACK. The student at position No.1 will now receive the keyed 
tone output of automatic keyer No.2. Assume that it is desired to 
oonnect the students at positions Nos. 1 and 11 on the keyed tone 
output of automatic keyer No.2. Insert the plug associated with 
student position No.1 into jack No.6 on the row of jacks marked 
STUDENT JACK FOR AUX TONE. Insert the plug associated 
with student position No.6 in jack No.1 of the row of jacks marked 
STUDENT JACK FOR AUX TONE. Insert the auxiliary tone 
cord No.2 into jack No.1 or No. 11 on the row of jacks marked 
SUPERVISORY OR AUX TONE JACK. The students at posi­
tions Nos. 1 and 6 may be oonnected as indicated above, while other 
students remain interconnected as indicated in c above for practice 
trllJ1smiBsions. Assume that it is desired that all students receive 
the keyed tone output of automatic keyer No.8. Insert. the plug 
associated with student position No.1 into jack No.2 on the row 
of jacks marked STUDENT JACK FOR AUX TONE. Insert 
the plug associated with student position No.2 into jack No.3 on 
the row of jacks marked STUDENT JACK FOR AUX TONE. 
PlOwed in • similar manner until the plug associated with student 
position No. 19 is inserted in jack No. 20 on the row of jacks marked 
STUDENT JACK FOR AUX TONE. Insert the plug associa.ted 
with student position No. 20 into jack No.1 on the row of jacks 
marked STUDENT-JACK FOR AUX TONE. Plug the auxiliary 
tone cord No.8 into anyone of the jacks on the row of jacks marked 
SUPERVISORY OR AUX TONE JACK. 

e. ReceptWn. of other- rignau.-Au:r:iliary cord No. 1 may be used 
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10 introduce into the switchboArd BD--67- A the output of a radio 
receiw~r or the keyed tone output of the automatic keying unit ass0-

ciated with the recorder on the transmission test table.. When so 
used, circuits for teCl'h'ing the output of these unit8 are set up in a 
manner identical to that described in d above, eJ:cept that aUJ:iliary 
8witchboard tone cord No.1 is used. 

/. Mrmiforing operati~.-When it is desired.to monitor the trans· 
mission on any student line, insert the instructor's white oord into 
the jack on the row of jacks marked SUPERVISORY OR AUX 
TONE JACK which is associated with the student's line. The signal 
which is present in the line actuates the headset HS-16 associated 
with the instructor's position at the switchboard BD~7-A. If 
several students are interconnected for the reception of a single 
transmission, a jack on the row of jacks marked SUPERVISORY 
OR AUX TONE JACK wh ich is associated with anyone of the 
student positions may be employed. When I.he instructor's cord is 
inserted in a jack, the switch on the key J-38 at the instructor's , 
position should be closed. 

g. Panel contl"Qu.-( l) Potenti01/Uter.-Mounted at the right side 
of the f ront panel is a potentiometer by means of which the volume 
level of constlillt tone which is supplied to students for individual 
keying or for 'net operation may be adjusted. 

(2) Ba#~ry ,wif('h.-W ith the equipment described herein the 
swih::h marked BATTERY is not, used. Leave it in the OFF 
position. 

(3) Switchboard time .ru:itch._The switch marked SWBD TONE 
as used with the equipment descri bed herein is an off· on switch for 
the constant tone-supplied to the switchboard. When rotated to the 
right (to AUX), constant tone is supplied to the switchboard from 
the eJ:lernal oscillator·amplifier. Rotation to the left (10 GN-J33) 
opens the constant tone circuit. 

35. Preliminary adjustment of tone level.-a. Dring auto­
m-aJic k8!ler, McE lroy mood 0-813.- ( 1) Patch II. cireuit on a switch­
board BI).....lj7- A which will permit each student position connected 
thereto to receive the keyed tone output of automatic keyer No.2 
(see par. 34). 

(2) Turn on the oscillator-amplifier ACA- IO-AO. Set the control 
marked GAIN at 1) (see par. 27). . 

(3) Mount a. practice tape on automatic keyer No.2. Tum on 
the automatic keyer and adjust for clean keying (see I)ar. 28). 

(4) Note the keyed tone level at anyone of the student positions. 
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Adjust the oscillator-amplifier low impedance output selector ( fig. 20) 
bjr connecting successively to terminals 4, 8, 12, and 16 until a suitable 
level of keyed tone is noted in a student headset. A suitable level 
will be produced by an output of a.~ to 7 volts, as measured at a 
student position with an output meter. The oscillator-amplifier has 
a rated audio output of 10 watts, which is more power than is needed 
for the llU"gest contemplated school; therefore, the choice of terminals 
on the low impedance output selector will not be critical. The low­
est impedance output that will give a comfortable signal under max­
imum load conditions is used. The WO-ohm termination on the 
oscillator-&mplifier should never be used Ill! it would give a volta,qe 
that would cause serious inductive trouble in adjacent circuits. 

(05) Mount a blank tape on the recorder, McElroy model RRO-9OO. 
Adjust the recorder for proper operation (see par. 82). 

(6) Operate the manual key at the transmission test table. The 
tone level adjustment effected in (4) above should be adequate to 
effect clean recording. If not, readjust the low impedance output 
selector on the oscillator-amplifier ACA- IO-AO until satisfactory 
recording is accomplished. 

(7) With a permanent adjustment made as indicated above, ade· 
quate variation in tone le\·e!s to con form with major load variations 
is accomplished by means of the control marked GAIN on the 
oscillator-amplifier. 

(8) With the tone level set as indicated above, vari"tion in the 
level of constant tone supplied to students for individual keying or 
for net operation may be accomplished by means of the control 
marked POTENTIOMETER on the switchboard BD-57-A. 

b. Using autoTM.tic keyer, Lon.--Oar-TO'M, type 7.-(1) Patch a 
circuit on a switchboard BD-!)7- A which arr!l.nges all student posi­
tions for net operation (see par. 84). Set ·the control marked PO­
TENTIOMETER approllimately at the center of its range. Turn 
the switch marked SWBD TONE to AUX. 

(2) Turn on the oscillator-amplifier ACA-IO-AO. Set the con­
trol marked GAIN at 5 (see par. 27). 

(3) Operating a key at a student position, note the keyed rone 
level in the headset. Adjust the oscillator-amplifier low impedance 
output selector (fig. 20) by connecting ·successively to tenninals 4, 
8, 12, and 16 until a suitable level of keyed tone is noted (see a(4) 
above)_ 

(4) Adjustment of the keyed tone output level from the Lon­
Oil- Tone automatic keyers is accomplished individually on each 
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keyer. Utilizing the output tenninllis, adequate variation in output 
level for all mlljor changes in load is accomplished on the control 
marked VOLUME. 

c. Us ing keyer TG- IO-B.-Same as for Lon-Ga- Tone, type 7. 
d. Uling ol.ltom.{ltic keyer, AlcElroy 11Wdel G-8M, 11Wdified.-This 

unit is employed in the same manner as the Lon--Ga- Tone. How· 
ever, it contains no volume control of its own, and its full output is 
used at all times. This will cause no discomfort in the ears of stu· 
dents, as the actual output is very much lower than that of the Lon­
Oa- Tone keyer or that of the ACA oscillator-amplifier when the 
latter is keyed by the 0 -813 keyer alone. 

36. Initiating complete operation.--a. Automatic keyerl (800 
fig. 9).-(1) Check to see that adjustments on all units have been 
made as previously indicated. 

(2) Tum on all tape puller motors about 1~ or 20 minutes prior 
to the hour al which instruction is to be initiatOO.. A practice tape 
should be mounted on each Lon--Ga- Tone automatic keyer in order 
that a load be maintained on the take-up motor. 

(8) Patch desired circuits on switchboards BD-57- A. 
(4) About ~ minutes prior to the hour instruction is to be initi­

ated, adjust the speed of each tape puller so that 12 feet. of tape per 
minute pass the aperture, that is, the speed of the tape is 12 feet 
per minute. This is the tape speed which must be maintained in 
order to transmit the actual characters from all practice tapes at a 
speed of 20 words per minute. Tape speeds can be checked by count­
ing the number of characters transmitted per minute and comparing 
the count with data as to the words-per-minute speed which are 
furni shed with these tapes (see par. 10) . A more accurate speed 
detennination may be made by a speed measurement with a tach· 
ometer equipped with a calibrated· wheel. If the Jatter instrument 
is not available a map measurer and a stop watch may be substituted. 

( ~ ) About. 2 minutes prior to the hour instruction is to be initi­
ated, shut off the tape puller motors and rewind all practice tapes used 
during the warm-up period. Remove the tape from all guides and 
from the puller wheel during this operation. Also remove the 
spring belt from the take-up spindle on the McElroy tape pullers. 

(6) Mount the desired pract ice tape on each automatic keyer. 
Turn on the oscillator-amplifier and all keyers. Check the tape speed. 

(7) After instruction is init ia ted, check tape specd at ~·minllte 

intervals for the first U minutes and hourly thereafter. 
(8) Each reel of practice tape is designed for about 1 hour of 
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transmission. When transm ission from each tape is completed, rewind 
tapes as indicated in (8 ) above, and re~at operations (6) and (7). 

b. Tran8misrion tell table (see fig. 10).-(1) Check that the ad­
justmenta on all units bave been made IlS previously indicated. 

(2) Tum on tape puller motors about 20 minutes prior t.o the 
hour at which rerording is to be initiated. About ri minutes prior 
to tbe hour at which recording is to take place, adjust the speed of 
the tape pullers as indicll.ted ill a( 4) above. 

(3) Turn on the line switches on the recorder and on the McElroy 
automatic keying unit. Shut off the tape pullers. Mount a blank 
tape and thread it through the recorder and onto the tape puller. 

(4) To record a student's practice transmission, start the take 
puller and allow about 4 feet of tape to feed through the puller. 
This portion of the tape is used as a leader for subsequent play-back. 
The student's name and other pertinent data are written in pencil 
thereon. Throw the change-o\'er switch on the recorder to its up 
position. If the Lon-Ga-Tone keyer is used, throw the KEY-TAPE 
switch to K E Y. The student now operates the key J-38 and his 
transmission is recorded on the tape. 

(ri) While the student is sti ll transmitting, the tape leader can be 
mounted in the automatic keyer without the use of any feed or 
take-up reels so that when his transmission is completed play-back 
may be initiated immediately. However, be sure first that the ink 
is thoroughly dry. 

(6) Upon completion of a student's transmission. stop the tape 
puller, throw the recorder change-over switch to its off position, and 
cut the tape t.o the left of the tape puller. Start the tape puller 
on the automatic keyer and play back to the student his prepared tape. 

(7) To prepare copies of the master tapes. mount the tape to be 
copied 011 the automatic keyer. Adjust the automatic keyer to a 
tape speed of 12 foot per millute. If the Long-Ga- Tone automatic 
keyer is used, throw the KEY-TAPE switch to TAPE. Start the 
recorder tape puller and allow about 4 feet of tape w feed through 
the puller. Throw the recorder change-over switch to il8 up position. 
The recorder will record the keyed tone received ' from the 
lI.utcmatic !reyer. 
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SIlC'TION IV 

FONarIONINO OF CIRCUITS; MAINTENANCE AND 
REPAIR 

Pa.""a"" o...neraJ _ __ _____________ __ ___ ____ ____ ____________________________ 37 

Automatic keyer, Lon-Oa_ToDe. type 7____ ______________________ 88 
Key",," 'l'G-l<l-B___ _____ ____________ ____ __ __ _____________ 89 
OIIclllator--ampIlOe' ACA- l<l-AO_____ _____ ____________________ 40 
Automatlc keyer, McElroy model 0--818____ ___________ __ __________ 4.1 

Automatic key",,", M..,Elroy model G-813 mOdl4('(l.._______ _________________ 42 
Recorder, McElroy model RRD-OOO or R--800___________________________ 48 
Tape pulle', McElroy model CTP- 13OO ______________________ _______ ___ _ 44 
Switchboard B0-67 ____________ __________ ___ _________ _________ ________ 4lS 
Switcllboard B0-57- A __________________ _____________ ______________ 46 
Record player, Columbia mooel P ________ _______ ________ _______________ .(7 

37, General.-The electrical circuits of the units of code practice 
equipment described in this manua.! aro rather simple, and most. of 
the individual parts are operaU!d well below their rated maximums. 
Because of the number of moving parts, maintenan08 is more of a 
mechanical than an electrical problem. If the various chassis are 
kept clean, and the bearing surfaces of the rotating elements well­
lubricated, the equipment will give long, trouble-free service. Any 
necessary repairs can be accomplished by a competent radio 

• repairman. 
38. Automatic kayer, Lon-Ga-Tone, type 7.- The circuit dia­

gram is shown in figure 29, and the accompanying caption includes 
a detailed list of parts. The laUer are standard radio replacement 
parts. The outside and inside appearance of the unit is shown in 
figures SO, 31, and 82. In these illustrations, the parts are numbered 
to oorrespond with the markings in the schematic diagram, figure 29. 
VL ______ TJIHI ~23 ,..a pbol""l ... trLo «elL 
V2, VS ___ TIJH1 69J1 la~ 
V4, VG ___ T.ype 61'1 lube. 
ft , V1 _ __ • TJJHI 6VG lube. 
V6 ______ • TJpe ~HG lube. 
Bl ______ . ~ ..... ob ... _"10 •. 
R2 ____ __ • MM.!,(J(IG.ob ... ..... 1.10 •. 
83 ___ ___ . 2-m...,bm _to lo •• 
BL ______ OO.OOO-ohm ....... to •. 
~ _____ . 7~o).obm , .. Ioto •. 
86, R7 __ OO.ooo ... b", _1 010 •. 
K6 ______ • 25,ooo.ohm poIUtio_te • . 
IUI ______ • 4-OO-ohm ....... to • . 
RIO, RIl_ M ,ooo.obm ..... toto •. 
R12 ______ lOO,QO().o"", r .. !otor. 
RI8 ____ _ G,QO().obm _"to,. 
aH ______ loo,OI)O.obm reoloto •. 
au _____ 2OO ... hm I"Hloto •. 
&16 _ t~ _ .. tor. 

, 

811 _____ • G,OOO"O .... -,oto., 
RI 6, al ll_. 1.000 ..... '" !"nl.t or, 
1120 _____ • 1.000 ... " ... polentlo_H. 
a21 _____ . lJOO·o" ", polentlomelH. 
Cl ___ __ _ . T rip'" 8-~t "' [>11 . 110 • . 
C2 ______ • 1I.OOO2IL-~1 .. poolto., 
(:3 ___ ___ 0.01 . .,! upo.lto. , 
01 _______ 0,1-.1 .. paelIO • . 
C6 ____ ___ 0.2-.1 .. po.lt ..... 
ce, C1 ___ • 0.1 . • 1 .. pod lo •. 
81.112 ____ D. P. 8. T •• "l \<:b. 
113 _______ 8. P. O. T ... ntdl. 
Tl __ _____ Po..." tru4to.mer. 
T2 __ ____ . Olliput 1 ..... 010....., • . 
Ll _______ :ro.beDrJ tUl ••• bou. 
1.2 __ ____ _ :/OO. mb . boh. 

Eldtu Ia ... p. double liLa_lit auto b .. d1tabt 
IInll>. 

PIlot ltabl, 6.3 yoltL 
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a. Functioning of circttie.-Tube V4 is a double triode fWlctioning 

~ the tone oscillator. The frequency of oscillation is determined by 
the constants of inductor L2 and capacitor ~, which are connected to 
the grid-eathode circuit of the right-hand section of V4. The plate of 
the right-hand section of V4 is conneeted to the grid of the left-hand 
section through capacitor C2 and resistor R8 j the plate of the latter 
triode section is in turn connected back to the grid circuit of the right­
hand section of V4 through the capacitor V4. Thus, in-phRse feed 

JI'lOOP ! l .-R ... ~_I. _ of Lo,,-G.-~ u U . 

back of energy takes plllCe from the left-hand section of the tube to the 
right-hand section, and oscillation in the I 2 C5 circuit is maintained. 
The output of 1.9 C5, which is about 800 cycles, is ampl ified by a two­
&tage audio-frequency amplifier consisting of the upper half of the 
double triode V5 and the push. pull output stage using the tubes V6 
and V7. The lower u iode section of V5 acts as a phase inverter to 
produce the necessary 180° phase difference betv .. een the signals appear­
ing on the grids of V6 and V7, through capacitol'l> C6 aud 07, respoo­
til-ely. Tubes V2 and va constitute a two-stage direct-coupJed ampli­
fier. The voltages applied to the elements of these tubes, and the bias 
un the photoeleetric cell VI, 11.1'6 so Ildjusted that when no light is 
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shining into t.lle photoelectric cell the effect of the direct connection 
of va to the le ft-hand grid of oscillator t ube V4 is to block the latter 
tube completely, thus pre\-ellting the oscillator from functioning. This 

-• 
• , 
• , 

condit ion exists when a Ilractice tape is properly adju!>ied so that the 
bottom blllck line of the recorded transmission covers the photoolectric 
cell aperture, liS illuSlrllted in figure 24. W hen the tape is drawn 
through and light hits the photoelectric cell through an uninked sec­
tion of tape, the photoelectric cell generates current and the previous 

48 

Ori.}tr •• 1 If"", 
UNIVE~\lTY Of CAlifORN IA 



CODE PRACTICE EQUIPMENT 
TX 11-432 

38-39 

bias conditions are upset to the extent that the left~hand grid of V4 is 
no longer blocked. Therefore the tone oscillator functions, and a sig­
nat is heard in the connected output circuit. This form of electronic 
keying is very smooth and positive. Manual keying is accomplished 
by short-circuiting thecontrol grid of va to ground. The power supply 
is entirely conventional, and comprises the transformer TI, the f1l1l­
wave rectifier VB, the filter L1-Cl , and the bleeder resistor network 
R16 to &20. The speed of the take-up motor is controlled by the 
potentiometer R21. -

b. Maintenanc.! and repair.-Clean the aperture in the sliding barrel 
in the photoelectric cell house thoroughly at least once a day. Dust 
collecting therein will materially interfere with proper keying. Wipe 
off the exciter lamp, its reflect ing lens, and the exposed surfaces of the 
concentrating lens dai ly. About once II. week remo\'e the cover of the 
lamp house and clean the inner surfaces of the concentrating lens lind 
the mirror. About once a week remove the photoelectric cell house by 
unscrewing the two screws which hold it to the chassis, and clean the 
envelope of the photoelectric cell which is exposed thereby. Once- a 
week put 1 drop of light oil in oil ducts of the take-up motor and in 
the oil hole at the left end of the puller motor. If the exciter lamp 
burns out, replaoo with a 6-volt 32-32-candlepower No. 1000 automo­
bile headlight bulb. To replace a burned out pilot lamp, remove the 
chassis from its cabinet, unscrew the pilot lamp from its socket llnd 
replace with a 6.3-volt O.2li-ampere miniature base lamp. Replace 
burned out vacuum tubes with the types indicated for each socket in 
figure 81. If copies of master practice tapes should tear, always make 
the necessary splice through a section of the botwm of the inked line, 
using glue, rubber cement, ce1luloae cement, etc. If the splice is made 
through a. clear section, the double thickness of tape will be opaque 
enough to prevent light from shining through to the phototube. 

39. Keyer TG-10-B.- The circuit diagram of this unit appears 
as figure 83. A back view of the chassis, with the parts marked to 
correspond with the wiring diagram, follows as figure 34. 
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v. Typo 1m po pIIoIoolootdo .. 11 ___ ___ •••••••• _ •• •• •••• •• • •• ••••••••••••••• ••••••••••• •••••• 
v!, VlI Typo IS.rL __ • __ • ____ .. . ..... . ............... . ............................. __ ••••• ••• •••• 
n . VI TTPO &"'11_ •• . •••••••• •• •••• •• • • ••••••• ••• • .••• ••• •• •••••••••• __ __ • ___ __ _ . _ ••••••••••• •• •• 
\-6, V7 TIp< SUi •• •• •••••••••• •••• •••••••••••••••••••• _ ••••• •••• ••• ___ . _._ . __ •••••• •••••••••••••• 
\·S Tn>< ~UtO .. ... . ....... _ . . •............ __ . _ •. _____ •. _ .. __ . .. _ •.•.•••...•.......••...• .. _. 
R •• R2 :lO= •••• m. K ... ___ •• __ • __ • ______ . _. _. ____ m ...... __ m ..... m m __ ____ .. __ m __ 'l1I.\O 

IIJ U..o.bm ........... tor ___ ____ •••• •••••••••••• • ••••• •••• • ••••••••••••••••••••• __ •• __ _ •• •• • . • :m.18 
R. 1.(IOO.ohm poton_ ...... __ ... . .. . ..... . ..... ... .... . .......... __ ... . ____ ... . ........ mlO 
II.! m.ooo--ob.m. 1+ . ... tor ••••• ••• • •••••••• •• ••••• ••••••••••• ••• _ •• __ •••• •• ••• •••••••••• •• • 2n&1 
RI. HI •• ;-oo..,b ... )0. _ 1rI<Ir •• • •• •••••••••••••• •• • __ ._. _ •• __ ._ •• _ • • _ •••• •• __ •••••••• ••••••• ••••• 2n&1 
HI 118./ffi.obm. 1+ • ....totor . _____ m __ m m _'mm __ m . ' ___ mm ..... mm.m m • • __ ___ 'l1W 

RI 1IIiO,/ffi.obm. 1+. ....utor _____ .•. . ••...• __ ....••..... . ..........•.. . ..••...••..••... _. _ _ _ _ 7IW 
RIO 4'/O-.o1tm, I· .. ....to..". ••• . ••••• •••• •••• ••• •••••••••••••• •• ••••••••••••••••••••• ••••• _. __ _ • __ m$ 
Rll IO,(l(l(lool>m, .o-.. ....utor ...•. .. •. . .•...•...•...•...••...•..••..••...••...•• . ••. . •••• . •.. •. :me.a 
::~ :::I17h»o1> ... I+ ...... otor ••• •• ••••••••••••••••••••••••••• •••• _ ••• •••••••••••• •••• _ ••• •••••• m.I4 

RII ~ po",ntlomo", ••• __ •••••••••• __ •• _ •• _ ••• _ ••• _ . _ •••• _. __ •• _. ___ . " _ •••••••••• • •• mil 
RI1 1 __ ",- . ... ..ooUIor __ ______ • ______ . _. ___ • ___ . _. ___ . _. _ • ___ ' •••••• __ •••••••••••••• •••• •• 1n(II) 

RII. RII lOO,(l(l(lool>m. I· ........ _ . _ •• • _ . ......... __ ........ . ...... _ ••••••••••••••••••••••••• ••• •• _. :m..IOI 
lUI) 2l'II,(I(I(IooI>m. 1+ . ....... _ .• . ..• . .••.... .. . . ..• .. . . .... •... . ...•...•...•.•..•...•..... ... __ 21M1 
R2l __ • 1+" .-.... •..••.... . ...••...•...•..••.... . . . . ... ••. .••. .••..•.•..• . __ ____ __ 273M 
Ron 1.100.",,0 . 1+ . ...... 10< ___ • __ m ____________ . ... m __ ..... __ • __ m ______ • __ ___ __ __________ To3M 

R':3 2l'II.ll»<>IIm. ,... • ._.... ___ ••• _ •• •••• __ • ••• _ •• _ •• _ ••• __ __ •••• • ••• _____________________ ••• :m&l 
IU4 lOO.e!lm, II>-w .... 1<11 _. ______ . _. __ • ___ • •• __ •• ___ • ____ • _. _ •• _ • __ _ ••••• • • _. _ . _ •••• __ •• ••• • •• iI7:I8:! 
R2$ 'J)O-ohm, HI· .. ..... to:r •••• ••••••••• • •••. • •••• • _.. . ..... •• •• ••• • •••• • •• • • ••••••••••• • • • • •••• 2T.JeoI 
IIi& • .OIIO-oIIm.lo-.. ...... _ ........................... .......... .................... ........ _. 11316 
C~C2 I a. C' 1_ .. , I l to:r b look ..... mm __ m ____ muu u m u mmum. mmmuuuuu _____ :mo4 

Cl O.I·"' ...... tor •••• _ ••••••••••••••••••••••••••••• •••••••• •••••••••• •••••••••••••• •• •••• _ •• • :l13lI 
CI O.OOO!-", 001*<1"" _. __ • ••••••••• __ ••• _ •••••• _ •••• _ •••• _. _. _ •• __ _ • • _ ••• _ •••••.••••• • __ _ • ____ :moo 
CI O.ol~ 001*110< ._ . ___ ••• __ ___ •• _ ••• __ ••• •• _. __ _ • __ •••• __ • _____ •• ________ ._ •••••••• __ ___ ' •• :mol 
CI, 011 0.01-'" ooPWltor •• _ •••• _ • •••••• • __ ••••• ••• ••••••• _ •••••• __ •• __ •• __ • ___ . _. _______ • __ • ____ . _ :m(I2 

CIO 0.1-'" oopAd .... ................. . _ •• •• •• •••••• •••• •• ••••• ••• ••• ••• • _ •• ••••••• _ •• __ • ___ •• •• 2;':I(IJ 

TI r-t.ltaDSlorm ... . _ ••• •••• •• ••• ••• ••••• ••••••••• ••• •••• . •••. . ••• ••••••• ••••••••• •••••• •• 27111 
n Eu-lt., lamp D Iam. n t , ,,,,,,,,,-, •• . ••• •• __ •••• •. ••• •••••• _.. ••••••••• ••• •••••• ••••• •• •• • 27111 
TJ Output tramlormot ___ • __ ____ . _. __ . _ ••.• _______ • ______ • • __ ••••••••• • _ ••• ••••• ••. •• •• •• ••.• WWI 
I L J:ldt.' lamp . ••••••• __ • _. _ •••••• ____ •• _____ • ____ _ • _________ • _____ • _____ •••••••••••••••• _. :m34 
1.1 VII"', _ • •••. •• ..••• •••.••• .•• ••.•••.•• • . __ ••• __ •. _. ___ . _. _._ •• •• •••• __ •• __ •• •• • •••• _ •• :m:w 

a. FtMlCtioning of circuit.-The circuit of the keyer TG- 10-B is 
virtually the same as that of the Lon-Ga-Tone, type 7, and fUllctions 
In the same manner. The ollly importallt difference is that the exciter 
lamp in the TG- IO-B works off 1\ separate filament lighting trans­
fonner. AI90, the output tubes are of the 61.6 type, whereas the LoII­
Ga- Tone uses the 6V6 type. 

b. Maintenance andnJpair.-(I) LtibricatWn.-The worm reduction 
gear on the motor shaft runs in an oil bath and requires no additiollal 
lubrication. Since the speed of the other shafts is very low, they ooed 
little attent ion. A graphite grease is recommended :Cor these bearings 
and also for the sliding bear ings 011 the speed adjustment meclulIIism. 

(2) RolleTIJ.-To replace the rubber portion of the puller roller. 
remove the acorn nut on the fronl of the roller and take off the outer 
washer. Remove the old roller, slide 011 the lIew one, and replace the 
washer and the nul. To replace the d r ive roller, remove the old one by 
taking the spring belt from its driving puller and releasing the set 
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screw holding it to the puller shall,. T he entire shaft can now be pulled 
forward. Roll off the old Neoprene ring and roll on the new one. In 
realllemhling, be careful to set up the pulley to prevent excess end play 
of the pulle r shaft. The friction surface driving the take-up reel is 
identical with that used to drh'e the puller shaft. It can be rolled off 
its wheel and a new one rolled into place without otherwise disturbing 
the mechanism. 

t'",cn U .--cJ\ ... I •• "'w of lie", TO- l l}.. l1 wUb I"',ta .... 'kod 10 eor_polld wilb 
lII'u~ 3! . 

(8) E~ter lamp.-This is a standard six-volt double-filament 
32-32 candlepower No. 1000 automobile headlight bulb. When one 
filament burns out, turn the bulb halfway around in its socket and use 
the other filament. 

(4) li'uge.-The keyer is shipped wi th a fuse in place. This is a 
stlludard 8AG automot ive fuse, rated at 8 amperes at 200 volta. 

" 
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(6) Tramfln"lMr,.-The power and audio units used in the TO­
IG-B can be replaced by standard radio replacement parts as follows : 

rMnlaTIOR 
Power tral\sfonner _______________ T13R16. 
Output transformer ______________ T17S11. 
Filament transformer ___ __ ________ T19Ft18. 
Oscillator ooiL ____ ____ __________ Tl8C92 (less core) . 
Filter choke ______________________ T;'i7~2 . 

(6) Voltage reading,.-The following table gives the normal volt­
age Nadings between the socket terminal numbers indicated, as meas· 
ured with a 2O,OOO-ohm-per-volt meter when the line voltage is approx­
imately '115 volts: 

,." 1 1'"\la1D<D' '"- -. 8111tdl 
pooItlon 

'"~ • - - -,,- "". ,,- "". ,,- """ ,,- "". '"- K" 
- -

1._. ___ <-GO " - - ---- · . - - - - .. . . . . - - - --- ----- - _. _ ... • • 2 ___ ___ .., 
" 2--7 •• 9 ;.GD .. ---- -- ------ • ----,,.. 0 _ ..... · . · . .. . . ... - .._. · . .. _ ... ------ - - -- • 3. __ ___ .., " 2- 7 • 2 ;.GD 70 ----- - -- .... • ----.. , " ----_ . · . · --- -- ---- .. . . · · _._--- ----- - .. _- • 4 _____ - >-, " 2-7 • 2 >-, '<0 · . . --- ------ • - - . -

>-, '" --- -.- - --- - - ----- - ------ . -. --- .. .. .. ---- • >-, 62 --- --- ------ -- --- - --_._- _._-- - --- - - - • ---->-, " _ .. --- ._---- -_. _ .. -_. __ . · ----- ._---- - - -- • 5 ____ __ >-, .. , 2-7 , , &-, ,. , . -. -- - _ .. .. - • ----.., '00 ---- -- -- --- - --- -- - ----- · -- --- - -- -- -- - - - - • >-, '50 _._- -- .. ---- -- --_. _._--- ._---- ._--- - • - ---... '62 . - .... _. _ ... .. .. . - ... . · · · . - - - - .. - .. - .. .. • 6 ____ __ >-, '" 2-7 ,. 2 .. , 20 .... ,<0 • • 7 _____ _ >-, 370 '-7 , 2 >-, 20 >-. 2<0 • • 

8······1 
Plo .. 

}760AC I. 2-8 • 0 ------ ---- -- -- ---- ---- -- • • 
Plo .. I ' 

. 

40. Oscillator -amplifier ACA-IO-AO.-a. Functioning of cir-­
cuit.- Electrically, this unit closely resembles the oscillat()f-ampiifier 
section of the Lon--Ga- Tone automatic keyer. As shown in figure 
35, VI is the oscillator. Tubes V2, V3, and Vol: comprise a two-stage 
amplifier, with one section of V2 functioning as a phase inverter. No 
provision is made fo r internal keying. In installations in which this 
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VI. VI ......... 1TPo IS7 "'bo. 
va, v . .......... Typo IIAO .ubo. 
Vi .......•. • .. T7". iU' O ,ubo. 
CI, 02 ......... (l.1~. _~ .. pMlt«. 
ca .............. U)-10-...... II!O-~ ..."....1Ot. 
0.'--•••..• ..•... (l.l.,.t, _~ .. pMllOt. 
Cl ...... ........ (l.OI~. _~ ..."....1Ot. 
C'"- ... .... . .... G.oo.·"" _~ CIoJ:*IIOr. 
C7 •.•••••••••••• 10-.0-10-001. _ .... ~IOr. 
ca. c..mm ... 0. I.,.t, _. Mr' dlOr . 
C IO .. mm .. O(m',J._~CIoJ:*IIOt. 

C il ........ .... 10-10-1&-,01. _ ... pMllOt. 
cu ............. U)-Io-Io-..I. <.lO-~ .. ~IOt, 

C II. C U., C li •• IO-IO-,J, _~ .. podlOr. 
KI ...... ........ iO,OOO-olllll. K-w _Of, 
KL . __ ......... 1'-",. K-w i I'nOf, 
RI .•. ___ •••• . • . K-_ .... * .. _. 

R7 ............. . HI &011",_1100=-1« . 
R8 ..... . . .• ••••. 1.000-<>l0 .... u. .. _. 
RII. RIO ••.••• ••• 6O.(DI-eb". J+w ...... 1Or. 

aU .. m ........ 100,_ .... J+ •• InOf. 
a.2.. ......... ... I,000-0I>'', u.._, 
a.I. ..... ....... . 000(IOO-.oIom, J+w, InOf. 
H ............... iO,OOO-<III.ot- K-w, "IOf. 
KIL ........... _ .... iO-w, • I",. 

HI ........ , .. ,. . U~ PiD. J+. ""-. 
H1L .... , __ .... l,tUI-<>Io .... 10. .. i I" .... 
N1S, ••••• ••• •••• -.-.... "lO-w _lOr. 
8w· e. P. B. T. a..-nrflcb. 
FP ............. I ompooe, 2:iO-Y<OI' tu.. 
TI .............. __ • "'onu,"",,-,, 

Irpo S o. I,.I!I'T1-lAO. 
'"--......... m. 0III1><I ...... __ • ......uro.o' 

1'-'>11'\>0 S o. ~AO. 
R . ...... ...... . . I,lW pi .. 1.«0 17.000) ......... ",W PL. ...•...• ..•• I.J.~. 14....,,,.... r!Iot lIP', mI<>,-" 

...... -.. '-. i I 'or. 
",D .... --" I ' __ ....... m .... ...., .. , • m ,.... i - . HPC IG ....... __ Oodlh'", lD<l.....,.. 

oecillator-amplifier is used, keying is performed automatically by II. 

Beparate McElroy keyer, model G-813, or manually by students. 
b. Maintenance and ~paiT.-lf e::l(;essive hum is present in t he out­

put circuit, it indicates lUI unbalance in the output tubes Va and V4. 
One or both tubes should be replaced, When the set is turned on, i f 
the pilot lamp does not light, e:zamine the red screw fuse located on 
the rear of the chassis. Replace with standard a.llmpere fuse if burned 
oul. If not., unscrew the ruby reflector and replace the pilot Illmp with 

V.O<JU IHI.- F'rolll -.1_ of ACA _lIuo ... ",put.e •. w1tb prol .. Uy ... .--.. .... , "''''0* 
to obo. pIo..-.-at 01 ~tu. 
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a 6.3-volt, O.2!')-ampere miniature base lamp. If the oscillations stop, 
examine the tubes for burned out filaments. Replace tube, if neceSSll.ry, 
with the type tube indicated on the socket. A. general front view of 
the oscillator-amplifier cha.ssis is shown in figure 36 and an under view 
of the chassis in figure 37. 

c. ReBista'llCe and voltage chart.-The following resistance and volt­
age chart will be of assistance to the radio repairman in tracing trou­
bles that develop in the ACA oscillator-amplifier: 

RESISTANCE AND VOLTAGE CHART 

Me&$ure direct VQl\.ll.ge with 1,000 QhPl8 peT VQlt meter. 
MeMure a.i\.ernAting VQltage wi th 1,000 QhIllll per VQlt meteT. 
Meaoure l"IlIIi9tant:e with Q-60,000 t.nd (}-5 megQhm ohmmeter range.. (tubE. 

removed) . 
DIII"'CT VQLTA(I'" (meaoured from ground) -

J'rOIIIII«>nI .. l, 
TUbe No. ~. ,,- , • • • • • 

VL __ ____ ___ ,N' 0 , 100 , ISO - --- -- --- ---- ---_. _-
V2 ____ ____ _ • 'N' 0 , 160 , 160 ------ --- -- -- -- -----V3 __ _____ ._. ,UG 0 ------ ' .'" ' 300 -- ----- -------V,, _______ • __ ,UG 0 ---- -- ' .'" ' 300 -- ----- ---_._. 
Vli ____ ______ 

5U4.G 0 '<'" , 360 ' 360 _. _--_. ----_. -

RUIBTA 1<Cl' (meMured from ground) " 

P roDI tomtJnalI 
TIllie No. ~. ,,- , • • • , • 

VL ____ _____ ,N' 0 0 '80M " M ' 350 'SOM 
V2 ________ __ 'N' 0 0 • 150M · ,M 500M '150M 
V3_ •• __ __ •• _ ,UG 0 0 '30M ' 25M 106M -------
V4 __ __ •••• __ 'UG 0 0 '30M ' 25M 100M ---_. _-
Vli ________ __ 

liU4G 0 ' 30M ---_._- ' 70 ------- '" 
• • M~ .. llh .n ooDtrob on luU. 
NOTa.-10 por "D' 101<,..,..... In .. n ....dl ...... perm!JIIlhle. 
, 7ro-•• l1 ...,~. • 30--.... 11 doe __ 

'1ro-.oIt d.., ...a.. 
'300-•• 11 d..,..,.... 

On9, II""" 
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VL ___________ __ _________ . Tn'" ll iN1GT tube. 
V2. Vl" ______ _______ ___ ___ __ TJ"" 117Z(\(IT tube. 
Rl ___ _______________ _____ _ 4o.IIIfCobm, 1·. """.tOF. 
R2 __________________ ___ ___ . IIIS.OOO-ohm. ,>\." , .. l.tot. 
a 3 ______________ _____ ___ __ . O.I·meKohm pou>utlo"",te,. 
R4 ____ __________ __ ________ • 3Il.000..,bm, ". ... J"ft!.to'. 
)1.5 ____________ _ _ _____ __ _ _ _ . 2O,ooo..,bm. ". ... ..... '.10 •. 
Cl, C2 __ __________ _________ } 
ca. C4 _____ _ __ __ ___________ !()-J. :iOO-T .. poet"". 
Cfi _______________________ _ »,." :iOO-T ",poetlor. 
C6 _ _ __ ___________ __________ e.,*"" Dl-T ",podlor. 
PJ:C _______ ____ __ ___ + _ __ _ _ _ TJpe 923 .... pbot_l ... t'l~ cell. 
RL _________ ______ _____ ____ Rella,. gllm. No. U . 

TlIt 11--432 ., 

EL ___________ ___ __________ E~clt ... lamp. l~ .. ut. 12o.Tolt. Int,,_latfl _ 
sw _____ ___ __ ______ ____ __ __ Line ... 1teb. 

41. Automatic keyer, McElroy model G-813.-a. F1J."/lCtWning 
~f cirouit.-The electricd circuit of this keyer is shown in figure 88. 
Although the unit actually employs only thrre tubes, these are of the 
multielement type, and the individual sections are separated in the 
diagram for the sake of clarity. VI, a type 117N7GT, which consistll 
of a tetrode and a diode in the same envelope, is split up as VIa for the 
tetrode and VIb for the diode. Note especially that the plate of Vib is 
internally connected toone side of the heater. V2 and va are 117Z6GT 
full-wave rectifiers. The sections of V2 are used separately (as indi_ 
cated by V2a and V2b, while the sections of va are paralleled to form 
a single half·wave rectifier element. The tetrode Vb acts as a singlo 
high-gain amplifier stage for the photoelectric cell PEC, and operates 
the relay connected in its plate circuit. Plate and scrren voltages for 
VIa, and also heater current for the entire tube VI, are furnished by 
V2 and Va in a conventiond "transformerless" voltage-doubling cir­
cuit. Closing the switch SW actuates the entire keying unit. 

O. ltlainU1II11ICe and repair.-Clean the aperture in the aperture 
bar thoroughly at least once a day. Dust collecting therein will mate­
rially interfere with proper keying. The photoelectr ic cell, particu­
larly that portion directly under the aperture bar, must also be free 
from dust. Whenever needed, clean the contacts of the relay by 
drawing a strip of bond paper, previously dipped in carbon tetra­
chloride, through the space between contacts. Adju8tment of this 
relay should be accomplished only by an experienced instrument reo 
pairman. About once a week place I drop of light oil (typewriter 
or sewing machine oil) in the oil hole located at the top of the rewind. 
If the exciter lamp burns out replace with a 120-volt Hi-watt clear 
glass, intennediate screw-in base lamp. The photQ6lectric cell should 
remain serviceable for very extended periods. The units must be re­
moved from service to effect replacement of this tube. If copies of 
tapes should tear, always make the necessary splice at a section of the 
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VL _____ ___ • Tn>e 1t7N7GT lube. C:L __ ___ , __ . 40_ ~ I. 200-.. "J>I.~ltor. 

V2, va ____ _ . Tlfe 117UOT tube. C4 _____ .. 100 ... r;:.!OO-y .. pooelto •• 
Vf __ __ _ ._ . . _ '1'11"1 1A7GT Wbe. ctI __ ___ • . __ 20-.. 1,200-.... paclIO • • 
Pe:c ___ • _____ Tn .. 923 photoeieetrk ... 1I. 
Hl _________ • ~o-_obm, 1· .. _lito •. 

ce _____ ____ . O.OII ... t,:OO-.. "(>IIdto'. 
C"I' _____ ____ • 2O-,.,r, 200-.... poo.H ..... 

H2 _______ __ . ~.0<JG.<>bm, *-... _ .. to •. 
1l3 ________ _ • O.l ·mecohM poteDUo_ter. 
H"'-- _____ •. 3~,()(J(k,1lm, *-.. _ .. to • • 

C8 ___ _ ~ ____ IIO-IOt, 2~ .... poodlq,r. 
CIl __________ O.OI ... t, 201) . .... "".!tor. 
CI O __ ______ • 0 .02 ... t, zoo. .... ""clto •• 

IUS _________ . 2O.000-0bm, '>!.." _bto •. Cll ___ ____ __ O. I··.t, 200-.... padtor. 
H6 ________ __ 30-0,,-, '>!. ... _Wo •. R .... _______ __ Rela,. "",rdll.Jl No. :11298. 
Ri, R8 ______ ~.(l(I(k>b ... , %-.... w ..... :1:1: ___ __ ____ 1i:1U .... 1 kqlq """_ 
R8 ____ _____ • 1.00G-0b.m, '>10." .... to •. "rl ____ __ ___ . Q,ttput traneio""",. 
RIO ________ . O.I ·mecohm potoJlIIo"'.t~ • . 1 _______ ____ 81111:1. os:>eD d..,ult ,.el<. 
CI, C2 ____ __ 10'"'101', 200-.. _elto • . 8W _________ LIM ... Ueh. 

IU ... ___ _____ li!>:elt<l!r _P. I~ ... tt, 110-
.. olt Illte.mO'<Jllto .... H. 

Jo.. "' ...... 1 vie .. of 11>11 kel.' . .... Ub It. _latt<! t,1>O ""n.r, oppn .. ,. ~l"II fO. 

top inked line. If a small clear space remains after the splice has been 
made, make the line continuous by using black ink or even a soft lead 
pencil. 

42. Automatic keyer, McElroy model 0-813, modifted,--a. 
Functicm.tng of oircuit.-This unit differs from the model 0-818 de­
scribed in paragraph 41 in that it includes a tone source which is 
keyed by the automatic keyer. The complete circuit is shown in 
figure 89. Tube VI is a 117N7GT, and V2 and V3 are both type 
117Z6G-T. These are split up into their constituent elements as VIa, 
Vlb, V2a, V2b, and V3, Rnd function exactly as indicated for the 
model 0-813 in paragraph 41. The lA 70T operates somewhat in 
the manner of a dynatron oscillator, the frequency of oscillstion being 
controlled by the variable resistor RIO. The filament of this tube, 
which is intended normally for battery operation, is energized by 
direct current produced by the rectifier system of the unit. This 
filament is shown separately as V 4h and is connected in series with 
the heater of Vl. Because VI tskes 71'.i milliamperes and V4h takes 
1'.iO milliamperes, V4h is shunted by a small resistor R6 to equalize 
the current distribution in the circuit. 

b. Mai7llenance and repair.-The same data given for the model 
0--813 should be observed for the 0-818, modified. However, the 
may used in the latter unit does not require adjustment. Also, it is 
advisable to provide spare oscillator tubes, as the fiillment life may be 
expected to be shorter than usual. 
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43. Recorder, McElroy model RRD-900 or 8-900.--6. FUM­

·tioning of ci,cuit.-=-Figure 41 shows the complete schematic diagram 
of the instrument. The tetrode BeCtions of the type 117N7GT tubes, 
marked VIII. and V2a, are connected to form a. conventional push.pull 
amplifier stage. Plate voltage is furnished by a voltage-doubler 
system similar to that employed in the McElroy automatic keyers. 
The diode sections of the type 117N7GT tubes, marked Vlb and V2b, 
are part of this powel' circuit. V3a and v ab are the two diode sec­
tions of the type 117Z6GT tube.. 

The keyed tone signal to be recorded is led into the amplifier at 
the input posts. The amplified output of 1'2 is rectified by II. full­
wave, dry-disk rectifier, and the pulsating direct current from the 
latter actuates the moving coil element. The latter corresponds to 
the voice coil of a loudspeaker. To it is attached the ink-hearing 
stylus, which moves down and across the paper tape in accordance 
with the keying and the constant pull of the take-up motor. 

b. 1JI~ and 1'6}1{li7'.-Practically the only routine mainte· 
nance on this unit consists in maintaining a smooth, even How of ink to 
the recording stylus. A cleaner wire for the stylus and inkwell 
outlet accompanies each unit ru! does a replacement ink hose. The 
stylus should be left solidly against the tape when the recorder ia 
not in use, and the inkwell should be set in its lowest position. After 
inoperative periods of an hour or longer, the stylus may require 
cleaning as indicated in paragraph 32. Once a week, the inkwell 
and ink hose should be removed from the unit and thoroughly 
cleaned with water. Infrequently, an overnight soaking of the hose 
is desiI'1l.ble. A gentle milking action will force water through the 
hose. Frequent dusting of this unit is necessary, as the blank: tape 
in feeding through it leaves an accumulation of pape .. lint. Two 
views of the recorder are shown in figures 42 and 43 . 
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44. Tape puller, lIcElroy model CTl'-I300.-a. FtJ,nctWning 
of circuit.-The oonnections of the tape puller are very simple and 
are given in figure f4. 

Armature 

sw/ 

TC2 

TChgss,:' 
8WI____ _____________________________________ LlDe ..-Itcb. 
8W2 _ _ _ _ _ _ __ __ _ _ ____ _ __ _ _ ____ _ _ _ _ ___ _ __ _ _____ _ 8peed .... nt rot _lIeb. 
CI. C2 __ ____ _____________ __________ __ __ ___ _____ o.OII-,.t. 2OO_Y co.po.dto .... 
Ill ___________________________________ ______ ___ $O(I..ob,.. 60·,. PI>,eaUo_ter. 

,."' .... 44._WI.h'l" of M . .. 'ro, tape puUer. 

Not. all models of this tape puller have the speed control switch SW2. 
In units in which it is not used, the circuit. is equivalent to one 
with the switch closed. The motor operates as a hybrid shunt type 
with the armature excitation depending on the voltage drop between 
the arm of the powntiometer and the junction point of the armature 
and the field. When switch SW2 is open (corresponding to the for­
ward position mentioned in paragraph 28b (2» the motor operat.ee as 
a conventional series type, and Rl acts merely as a serieti rheostat. 

b. Maintenance and repair.--Once a day place 1 drop of light 
machine oil in the oil hole on the take-up spindle and in the oil duct 
leading to the puller wheel bearing. The entrance to the latter duct 
is located on top of the unit directly abo\'e the puller wheel. 

45. Switchboard BD-57.-a. FunctWning of circuit.-The cir· 
euit diagram of the switchboard B~7, which is part of code prae­
tice equipment EE-81, appears as figure 45. A front view of the 
board with the cords exposed is given as figure 46. 

The motor alternator mounted in the switchboard is not used in 
modem installations of code practice equipment. If the board is 
employed 88 issued, the master key terminals are short-circuited, 
and keyed or steady tone from an external souroe is fed to the ter­
minals marked AUXILIARY_ When the aw:iliary plug (red cord) 
is inserted in the jack marked AUXILIARY, this tone signal goes 
through the primaries of the twenty-one individual transformers, 
which are connected in series. The secondary of each transfonner 
is isolated by means of a plug. Tracing out the circuit at any trans-
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former, it will be seen thot secondory temlinal 4 is connected to the 
ti" ollly of the plug. T herefore, it is necesSAry to inselt the plug 
into the corresponding "~tud(' ll t " jack directly abeH'e it, in order 

• 

for the tone signal to appear in the earphones of the connected 
student position. If the tone is keyed, the student keeps his key 
dosed. If the tone is steady, the student can open his key and 
practice sending to Ilimself. The instructor can listen ill by plugging 
the "instructor" plug (white cord) into any of the ;'supervi90ry" 
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jub along the top of the board, at the same time closing the switch 
on bis key. Each of these jacks is in series with the "student" jack 
under it. When ateady tone is supplied, simulated nets can be set 
up for groups of students by interchsnging their black cords, exactly 
in the manner described for the B!)....:)7~A. With any type of oper­
ation, the potentiometer continues to act as a volume control on the 
input signals. 

b. 1I~ and repair.-Very little trouble develops witb this 
board, as the parts are rugged and are subjected to very little strain, 
either mechanical or electrical. Cords and plugs may wear out after 
long &ervice but are readily repaired or replaced. The main items to 
watch are the transformers. BecaUll8 of their series connection, the 
entire board will go dead if only one primary becomes open. The 
faulty unit can be identified quickly with the aid of an ohmmeter or 
a simple continuity tester consisting of a headset in series with a dry 
cell and a pair of test proda. 

46. Switchboard B~7-A..---a. Functirming of circuit.- The 
complete schematic diagram of this board is shown as figure 47. 
Comparison of this diagram with figure 46 reveals several important 
improvements. There an three rows of jacks instead of two, per­
mitting much greater flexibility of student circuit arrangement. 
The transformer primaries an still in series, but they an connected 
only to steady tone (through the AUX SWBn TONE posts) for 
purptJs~s of hand keying by students and ~imulated net operation. 
This tone is available at all student positions when the plugs are not 
in any of the jacks. Tracing through the circuit of any transformer 
and its associated jacks, it will be seen that the secondary terminal 3 
gees to one side of the student position through the tip and inner 
contacts of the bottom jack, which are closed when the jack is idle. 
Terminal 4 goes back to the other side of the student position through 
the two upper jacks in series. Note particularly that the frames 
of the bottom and middle jacks anl not connected at all. One student 
can be fed keyed signals of any desired speed if his black cord is 
inserted in his middle jack, and if the Ruxiliary cord connected to 
the proper keyer is inserted in the top jack. The resultant circuit 
is a simple series one, with the transformer entirely out of ution. 
Students can be connected in series for keyed signals by cross-connect­
ing plugs in the middle jacks, just as they can be cross-connected for 
local net operation by means of the plugs and the lower jacks. 

b. MaintetW'r'IU and repair.-8ee paragraph 4lib. 
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47. Record player, Columbia m odel P .-a. Functioning of ci,... 
Ctlit.-This record player is a n~ry simple unit , consisting merely of 
II turnt llble, a crystal pickup, a one· tube ampli fier. and a a·inch per. 
mllnent mognet loudspeaker. The circu it is shown in figure 48. 

AC 

R I _________ • 2· ............ poton'_te •. lIa ____ _____ . f·"'~""m l>Ole~U_e •• 
112 ________ _ . I~b ... 3·" .... ' .,0 • . It , .. _______ • 1· ",<'frO""'. \4, .... I'ftlolor. 
u., ____ __ ___ . 3OO·.,lIm. 11}. .. _"10' , Cl _____ • ___ • 36-~I .. PAcil., •• 
114 ___ ______ . 160·ohm. 1·" _""" . CZ. C3 ______ 1lOo.''''''lI''oI'or. 
M ____ _____ • Z.ooo.ollm. "' .... ,..'.Iu •. Ct ________ _ • O.OO:I-~I "",,,,,dto.. 

The 70L7G'I' Inbe is Il combillil t ion d iode-tetrode, the diode section 
fu nctioning lUI a IlIll f-wave rect ifier to furnish plate Rnd screen \'oltage 
for the tetrode smplifier. 

b. MaiJ!temmce and repair.-T he simplicity of this unit mllke!; it 
pfllctically foolproof. About the only Pll11likely to requi re replace· 
ment is the tube. This is mounted 011 a sma ll suhpanel under the 
t. nmtttble deck. Access 10 it is hlld by removing the Phi llips helld 
screws that. hold the III U(' r in posi t ion. The motor is of the self· 
sta rt ing type. I t requires no lubricat ion. 
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CHANGES IN SWITCHBOARDS BD-.57 AND B~7-A 

1. Improving switchboard BD-57.-As mentioned in para­
graph 17b, the swirehboard B1)....ll7, l1.li issued, does not meet the re­
quirements of modern instantl.~ions of code practice equipment. 
However, if training or other funds are available for the purchase 
of 20 inexpensive single closed circuit telephone jaeks, the board 
can be made the equivalent of the newer BD-67- A by a competent 
radio . repairman. The extra jacks are added in a row under the 
present row marked STUDENT JACKS, and the wiring is changed. 
to conform to that of the switchboard BD-67-A, as given in figure 
47. To allow the connection of more than one keyer, the single red 
AUXILIABY cord can be supplemented by extra cords fitted with 
two-eonnection plugs. If regular parehing cords are not available. 
standard radio plugs and ordinary flexibl e lamp cord will be found 
perfectJy satisfactory. Extra terminals should be provided on the 
back of the board for these cords to lacilitate connection to the auto­
matic keyeNl. An alternatiwl arrangement is the use of a separate 
patching board, described in the loilowing paragraph. 

2. Patching board for switchboard BD-57-A_--Code practice 
equipment set up l1.li indicated in figu res .5 and 9 will operate quite 
satisfactorily. However , the use of an extra patching board, con­
taining volume controls for each keying circuit, hll.s been found very 
convenient. As shown in figure 49, the outputs from the various 
keyers terminate across the ends of 1,00CI-ohm potentiometers, inste!l.d 
of !l.t the auxiliary tone cords of the switchboard itBeif. A single 
open circuit ja.ek. is connected across the arm and one end of each 
potentiometer. Patching cords, consisting of short lengths of fiu;ible 1 
wire with a two-connector phone plug at ea.ch end, provide a quick 
means of transferring the ~one signals at any particular keyer jack 
to any student position. The potentiometers serve a double purpose: 

a. They allow the signal volume in the students headsets to be 
adjusted to a comfortable level, or to a low level to simulate poor 
receiving conditions. 

b. With the entire resistance connectOO. pennanently to the keyer 
output circuits, a oonstlt.nt load is maintained on the keyers, and the 
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signals in one s",itehboard circuit will not change noticeably if changes 
are made in lUlother switchboard to which the same signals are being 
piped. With this IIIt· Up, the six au.ziJiary tone oords on the B~7-A 

• 
J l; 

~ ~ J • 
~ " -i 
1 

• 
" • , 

~ 

J 
~ • 

~' • • " 
~ -• • " • • • 

'" • , ! • 
~ 

... '. . ~ ~ ~ ," 
il'~ct P ~ l~ 
~~ ~ :..;~ :; •• 
~t.j~! ' , 

~ *'" ~ ... I ,\< 
~ .{~ 

~ ~ !<J~ • 
~ 

..- • .l!, • 
;~ -• ~ ~ hi • 

~ • 
~ ~ .~ 

~" ~ • ~ 

.... '" ! 
~ i '" ~'S 

" • ~I 
• , 

~ l 
~ 

• , 
• 

>1! ~ 

are not required; in fact., if these oorda are removed and the remaining 
free ends fitted with phone plugs, they make excellent patching cords. 
Another arrangement is the direct connection of the auxiliary oorda 
to the arm and one end of each potentiometer. While this set-up is 
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• 
not quite as flex ible as the use of full patching cords, it is adequate 
for sma ll installat ions where the numbel' of available keyers is limited, 
The number of jacks and potentiometers to be pro" ided on the paleh­
ing hourd will de~1ll1 on the size of the ,oehon!. Figm'l' r.o ~hows 1\ 

, ,.. 
" . '« 

2O-position boai'd mounted on top of a BD- ::i1- A in 1\ large school. 
This provides outlets for all 15 of the mastel' tspes supplied for the 
sutomatic keyers, the fixed tone source for local keying, and for signals 
from sevenl radio reeeh'el'8, An average of l2 posit ions is sufficient 
for most schools. I t wi]] be seen from figure 50 that the pakhing 
board has been made to match the switchboard in width and depth and 
general appearance, The front panel may be bakelite, hard rubber; 
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any of the "pressed wood" boards, or evell plywood, as insulation is 
not part icularly a problem. The box is made from scrap shelving. 
This illust.rat.ion also shows how the cabled leads an brought into the 
boards. A hook for the patching cords is provided on the right end of 
the mounting bracket. 

3. M onitoring board.-Another convenience in a school using a 
large number of automatic keyers is a monitoring board. As shown 
in figure 01, this consists simply of seHlrai rows of single open circuit 
jacks. Each jack is connected to the output terminals of a keyer, 
paralleling the leads that go to the switchboard or the patching board. 
The monitoring operator is thus able to check the output of aU the 
keyel1i from olle position in a very short time. Direclly above the 
monitoring board shown in figure 52 are two small permanent magnet 
loudspeakers, mounted ill the wall. TIII~se ha\'e cords Ind plugs at­
tached, and either call be left plugged into the jack repl'I'!scn ting any 
keyer when the operator wflnts to make It continuous check on a tape, 
while he is doing other work around the keyer room. As in the case 
of the pitching boord, this moni toring board can usc bukelite, hard 
rubber, pressed wood or plywood for its panel. 
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ApPF,.l(llTX n 
MATERIAL CARRIED ON MASTER TAPES 

The material carried on the 15 master tapes furnished for the code 
practice equipment described in this manual is published herewith as 
an aid to instructors. It should be noted that random errors may 
occur in the tapes. 

Ta~ NQ. /-J!(} CharacUr8 1Mr minuu 

(Rll"e,v'"g leUOll 1, TM 1\- 454) 

• • • • • 0 0 0 0 0 H H HHHMM .,,'" , , , , , R R R R R U U UUUP'P' • • • 0 0 0 0 0 H H " " H JolJolMMM.J , , , , 
R R R R R U U U U U • ••• • 0 0 0 0 0 
H H H H H .. .. MMM.J , , , , R R R R R 
U UUUUP'HU R 0 "M , R U • 0 .. , " • OMHM.J H R U • , R , 0 U M' HR U 
U • .. 0 HMR H • R R , U 0 U , " ... , • 
R .. • RUO .. H • H 0 R U , , H U • , M 
R R , 'MU M" 0 , , 0 " • U R • .. H U 
0 , R , • H R 0 U M H 0 • U , • " U .. R , HR M 0 • , H HRU .. UH • , R .. 

• U , M 0 , R " • U U , R HHMGM • R • U 
HRMHO , R • 'MU OHUJolP' 0 , 0 • 
0 HM R U M R , • H M' H o R U , • U • H M 0 R M'H RM' RO , H , U • U • U 
H M , R H 0 R HOR P'HM.J U P' U , 

• U 
H M H , H UO R , 0 R • U , M R • • MU , 0 , R U M MH • , H U • R 0 R • U H .. , R 0 U , .UM H R 'MR • MP'HO HU 
M. U 0 .. H R U 
o. " U 

• 0 , • .. 0. , , M" 0 , HR 0 , 0 H R 

" 0 , U 
0 • U H 
0 • 0 H 

• • • • , , , , 
0 0 0 0 
R R R R 

" H H H 

U " , .. , R , R 0 • P'HMH R U 

• R R U 0 U F .. H , , • 0 , 0 .JMHMORUH • .. • 
M " 

, OMOH.JJolF U 
R " H • o , MUROM H U · " 

• R 
, U .JMOMG.JH U • 

H U'" 
U H U 
R H 0 
0 H R 
U H H 

• 0 0 , R R 
0 H H 
R U U 
H MM 

, OMHM.J • 0 U , GMFM H ... R , , MFHMRFMU • , HRMP' 'MU , • R M • , " • " 'MO 
0 0 0 H H H HHMM 
R R RUUUUUP' • 
H H HMMMMJol.J , 
U U U P' • • • • 0 0 
MMM.J 
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Tap~ No.1- Continued 

tr tr U U U F U B B G ~ ~ H G H H H Z ~ X 
K G F X ~ Z ~ H G G G F X B Z H X B H K 
XXGBFEPGGMEGGFPMMFZB 
B G xx G ~ H J G U B H ~ FEB E Z U G 
HGBFJXZHBBB~BUGUUFZG 

GBUHHMEUMPGBGUKHHUZU 
F Z XE F HUB G U P ~ M G U H P HZ K 
Z GUM F H B G H F B U H H H H H H B M 
X B J F B B H B G K U ~ B Z ~ G ~ K U G 
BHUBHHHGHUFZBHBHKMUK 
G J U F Z Z ~ B B U F F G U H U Z F K G 
ZPH~GHKKZZGKHKGFBHZK 
B J K H F B G Z B B U K G U K G K F B P 
H J B G Z HUB U MB F B HZ J F G H B 
GMFHXZMBZBGGMHG~OMFU 
MBXBZGKHKXFK~ZUUHPUH 

HHJXUFBGHUXKGXHB~FBG 

G J F U H K UGH Z J B F F Z H P H ~ Z 
K F X B U U U 3 U Z F G M B 1 U K G K F 
JFUUHFFMUZFM~HBFJKFU 

U F B B -F H F M B F U G B U Z M G F H U 
F H B F G Z F U F F H M G F H H F U ~ F 
F G M H F F M U X B Z F U Z F UGH ~ B 
FFHFG1GU1BKJHKFFGUFP 
K H H B H 1 R U F BUG U F H U 1 X tr B 
UUFFUUUKUUMUUBBUFUXU 

, 
Tallt NQ. S- to charackrs per mintdl' 

(ReceivIng le .... n II , TM 11- 454) 

BBBBBDDDDDX X X X X N N N N N 
T T T T T V V V V V· Y Y Y Y Y B B B B B 
D D D D D X X X X X N N N N N T T T T T 
V V V V V Y Y Y Y Y B B B B B D D D D D 

NNNNNTTT 
B F U T V K N H 
llDBGY3TX 
FMXBBFDV 

v V V 
G D D 
V V F 

T T V V 
YNMT 
V H 1 G 
~ T F Y T R 

XXXXX 
Y Y Y Y Y 
BY G F V 
P'XHGY , GUKIBOY 

y 

N D B Y D Y D N F N V X 
YTXVUNBKGNTlC 
VDVUTXT 

B , D 

D ~ D B H N D T 
B • "'. , ~ 

D V D 

B"N 
B N , N B • N Y N T D B V B X T 

X B N B N U V D T B X X T N Y Y 1 Y D V 
T BUT D Y X 0 B V V N D D V K F T B Y 
V J V X F N TUB Y D T B B G 

T " 

V D Y B B 
Y K N Y 
BDT 

G T N F D X T B B N V U H K X Y 

• N Y 
VPXHDTV 
DTOUVXT 

DBRXNTDK 
,XZXVDNXD 
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TM. 11-432 
CODE PRACTICE EQUIPMENT 

Tapt No . I - Continued 

D U 
I Y 

B T H V Y N R B M T Y r K U B X N R 
F M R K r B D H R V Y N D B R N T K 

N r F 0 U D M V D 0 r T K U V D V r Y T 
T G M H Y B D E H X T R M N Y F B B Y V 

• I 
FEU D Y R N F VUE r B T M D B M 

V N T DOD B V rOY x D N M V r B U H 
N T V B T H X U X H N D D Y R H T B D G 
N V T N X M N r Y M X T F R D V U 0 R X 
r Y x N K T K V D G r N T M Y R B r F N 
T D Y N 
B V T Y 
T Y V N 

• Y 

.MY 
H. N 
• 0 J 

U B 

M" 
Y' 

MD 
• J 
I. 

B R V U T F B T N 
Y U V 0 T D V K D 
H V BUY R T Y D 

G T R H D D N K F D B R Y U N K Y B 

• B B D D D D D K X X K K N N N N N 
T T T T T V V V V V Y Y Y Y Y B B B B B •• 
D D D D DKKKKK N N N N N T T T T T 

V Y Y Y Y Y B B B B B D D D D D 
KKK K X N N N N N T T T T T V V V V V 
Y Y Y Y Y B F r B D N K T V Y K B D K N 
T B V B N 1 T B T F Y X 0 1 U K R R 1 M 
H N U Y 1 0 X N T V Y D V Y Y 0 H U H D 
R N U V N T Y B F F M F T V T K Y T V G 

• ••• 

F 0 M B M 1 B T K Y 
N N Y N T V Y 1 R R • D UN 
Y U o T K X V 

T M G H K D B N 
DFOFTHRU 

XKUYN HBRBRFBD 
MTMF 
1 M D Y 
o U F D 

OHFDMO 
B K N K Y N 
VNBVKR 

T X 0 V K D B D D H 
V M N V K T N H U Y 
1 DUB X Y H N J D 
V U 1 V U 
It R D D H N 1 

VYlCVT 

MYDTORN Y V T T R B D T 
KYDHKBNVY • D 

M. 
T D 
IE M. B H 0 K F 0 HMO 

M J 
I J 

F B X V N K V D T D K 
D 1 B F N T D Y V U Y 

M' 
IN 

J T • Y N 
T B B J T 
D U TNT V T R U K D T N B Y H D H "' DBBRlCY 

U Y N K T N 
D F T R U V B Y V 

D B N K V 1 NUN 1 N Y R M 
N R T D B T D Y V 0 V N D X D V 

YKMKD 

• • • • 
D Y U 0 U Y Y B M R 

UTNUBDFT 
GRV.rFDHD 

• B 
M. 

R NOV T N N N B Y 

M J P 
• • T 
• V • 

N I 
T Y 

" J 

B B Y K V 
U TOY F 
TUB F D 

T Y M M D K N 1 B D 
B B 0 J B V T K D V R V T 
1 N T Y Y B U D R F T K Y 

D I 
YH 

DB B K B 
F Y X X T 

D D • T • Y R Y 1 B R K T V M H G X N N 
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TM 11 432 
SIGNAL CORPS 

Tape No. 3-W characters per minut~ 
(Receiving Ie880D 111. TM 11--464 ) 

C C C C C B B B BEl I I I ILL L L L 
00000888 SSW WWWWC C C C C 
B B B B B I I I I ILL L L L 0 0 0 0 0 
S 8 S SSW W WWWC C C C C B EBB B 
I I I I ILL L L L 0 0 0 0 0 S S S S S 
WWWWWCPLOIBCYWBCLOWC 
CBS C 1GB W S D B W L V C O L S B B 
ICY I H SCI U X SOP I B TWO S D 
VEL M L L Y B NOS COl L S U X W 0 
B 0 3 ISO W V L W L E H L O N W C P L 
8 lOR Y N T I B S 0 M B L 0 C T 8 8 W 
L W SOU N B DOS 3 W I B V X E 0 I S 
o T 'C 3 V C X W X ReT B 3 Y I L B D L 
8 M lEW N B Due B MW E Leo B N T 
H S W T I V D B B I C l eo B I F C I 0 
W N V I W L Y LIB B H S LEO D B C 8 
C Y T C S X 0 L D 0 B W G 0 8 H W I X B 
I B L N 0 X W S L C I L 0 F M B 8 L F W 
W 8 1 0 1 LOB W B Y C L S 3 W C BOG 
B N D L B 8 U 8 leo R I L lOB S H M 
T B W I W L WW Be B U V 8 L 0 C W 38 
CVXS O BSWCSWILOCYISWB 
C L 0 K F U I W B V U 0 N 8 H W L 3 0 8 
H B W 0 B DO C T L C X W Y COS I L 0 
o B X H S 0 0 I Y W B S W B W 0 I 0 I 8 
L 1FT 8 L B F C 8 D Y I H LSI 0 B M 
I L N W ICY B ReI L LIM B L C C L 
o W X M B T 3 ION 0 L E 8 3 I V U M H 
C 8 1 C D B M L X Leo R W P W 3 C L R 
B R W C W B DOS 0 I N 8 T U E R C R W 
U V M I B H 8 W F X S V B W Y C W 3 W B 
C C C C eBB EBB I I I I ILL L L L 
000008888 S W W WWW C C C C C 
B B B E B I I I I ILL L L L 0 0 0 0 0 
8888 S WW W WW C C C C eBB B B B 
I I I I ILL L L L 0 0 0 0 0 S 8 S S S 

W W W W W C I V B 8 L 0 8 H w e I ' W B T 
C C H 0 L I 0 C BUB C B 0 I W T M 8 N 
Y B S N B V L B B I L W 8 R V 8 Y L 3 0 
8 C I W V T LID W X 0 W X F N X 3 WM 
CIMIR03BTICNOLI8XORT 
WM C C I I H L S Y U V W I W 80 I B W 
o F B 8 8 lED WE e 0 S L O N N C N V 
L X X L 8 L BUD G LeT B B H F B e y 
WTEXBDYOWOUWSIOOBY3M 
D 8 L W I R V I D W DB L L S B 8 WWW 
C I P B I LOW 0 8 U N L B O X uBI D 
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TlIt 11-432 
CODE P RAcrlCE EQUIPMENT 

Tape No, S-Continued 

L W I B 
SROI 
B E S S 
D I 0 0 
B. U I 0 

OBTYCR 
BOO BOO 
L 0 .J 0 B (I 

IS(lWOO 
XSYLLO 
OLIVLN 
RJ'BOLO 
B C It L 0 0 

weB 
, , L 

B W T 
C " C 
G'" 
WT. 
EWO 
, 0 0 

F 0 " 
B L T 

G 
L 
W 
WLMJ'PUY 
WOOYWGO 
LOPDWS(I 
SOXCSOB 
OUCOJ'WB 
.JWOLIEO 
OSBWGMS 

o X S P I D X 0 W S 
S V L W seN LOX 
It It I Y 0 It W U C It 
It MW T M I H W L 0 
N V Y L P 0 REI E 
WWILBRBltWV 
P B LBO S Y It R I 
V Y L B B B M J' I L 
COT B N 0 X I C I 
S E I W E 0 L L W U 
E C I L B I I L V Z 
It C B I L E S W B .J 
8 W PSI D N I C X 
MLBWOEDOLW 
B SOB M L H B W It 

Tape No, 4-20 character8 per minute 

( ReceivIng iell'Kln IV, TM 11--4&1) 

A A A A A P P P P P Q Q Q Q Q X X X X X 
Z Z Z Z Z 4 4 4 4 4 6 6 6 6 6 A A A A A 
P P P P P Q Q Q Q Q X X X X X Z Z Z Z Z 
4 4 4 4 4 6 6 6 6 6 A A A A A P P P P P 
Q Q Q Q Q X X X X X Z Z Z Z Z 4 4 4 4 4 
6 6 6 6 6 A Q X P X A N B D P T Q A X Z 
4 B A X P W A U 6 A Z 4 F L 6 Q Z T 4 Q 
6 P I Q AS 6 MR X P 4 V 0 X A N Z 4 P 
Q Z X Z Z Q 4 Z Q P X A 6 A R S N 4 P Z 
X C Y Z P X 4 X A Y Q 4 0 P Q M 6 T L X 
X Q A Q 4 V S B P 6 0 Q Z M 6 W .J p Q Q 
4 V Z W N 6 X I Q Z I S 4 F M 6 H B X P 
D X H 6 T U A Z Q M It YOW 6 V U 4 0 A 
4 C Y V 4 P P P D B X Z B P A X Q Z B X 
X R D B R Z A R D Q X B Q 4 Y C Z X D Z 
P D D B X It L X 0 X P X A 6 U I Q Z 6 R 
Q 4 A Q C X 4 0 0 N Z Q 6 A X 4 Z W B A 
X 6 P 6 Z 4 R 8 Z T P 4 I P Z E P V A P 
D A 4 A 0 6 L 4 0 Z 4 P D APe A 0 Z Q 
P Z Z Q Z M U V A 6 Q P LAY C A 6 X Q 
U P 0 R X X 4 P A X D I 4 0 PAZ Q P P 
4 A N J W ' Q A T S L PDP 0 Z Q 4 X Z D 
PAQDIPZQ4UXHDZAXAD4U 
A 0 4 A Q ASH 0 X 4 N P Z Q 4 V P C Y 
P Q H S MW X P K 0 Z Q T X P Q B Z DB 
XD4MDNPD4LNK4VUIZOQV 
W x 4 T J 0 A I Z N T 0 Z .J yeo X B X 
L Q A Z Q B W R 4 X 4 X 0 4 Z P X 4 V U 
S Z P X P D U 4 P E Z 0 L P S 4 R Q Y C 
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TJI![ 11-432 
SIGNAL CORPS 

Tape No.4-Continued 
o A 1 Q A B )I B 6 )I A Q J[ 0 6 1 P 4 Q P 
P X B Z C Y H 6 D 6 H U A P ZAP J[ 6 A 
A A A A A P P P P P Q Q Q Q Q X X X J[ J[ 

Z Z Z Z Z 4 4 4 4 4 6 6 6 6 6 A A A A A 
P P P P P Q Q Q Q Q J[ J[ J[ J[ J[ Z Z Z Z Z 
4 4 4 4 4 6 6 6 6 6 A A A A A P P P P P 
Q Q Q Q Q X X X X X Z Z Z Z Z 4 • 4 4 4 
6 6 6 6 6 4 6 Q J[ Z • D 4 X P Q J[ 6 P U 
4 F A P J[ W L 8 0 PEP Z C Q V J[ C R D 
4 6 AlP A A 0 Q 6 J[ Q Z A J[ A I J[ Y A 
ZHY66AP4Z6NQ4R44APIB 
J[ Q 1 Z Q W 6 V B B Q 6 A Q R 1 6 A 8 )I 

T Z X Q Z PAZ P 4 NT. R J[ C Z 0 Z J[ 
W I Q M 6 1 Q PAC A W 8 Q J[ V 6 U P Z 
B J[ 4 6 M X Q PAW N 6 B D B Y Q A 6 4 
4 8 J[ A F A L • H L U 4 A Z S J[ PAW U 
)I H X U M Z X BIZ P H X 0 8 4 V P T Q 
H P D I B 4 B 6 P 6 B Q A P Q Q D 6 0 0 
Z 0 A A 8 4 0 X 4 Z 4 P 6 D J[ A X P Y 6 
Z )I B Q J[ N T Z 6 J[ L U J[ 6 L N X B M 6 
A Z P J[ Q 0 I E X X P Z P 4 Q D P X 4 Z 
N T 4 Z A H N 4 4 A • Q S Y Z B J[ Q 4 P 
P I 6 H N Q X 6 J[ 6 Q U B P V 6 0 Z 4 0 
B Q A 6 I 6 L 4 F 6 P T 4 Z 0 L J[ A D L 
o A P M F W P 4 6 A P A A 0 6 Z Z X V 1 
4 FOP P 6 X H Q 6 M 6 A Y U X Z P Y P 
Z A Q F U Y Z S 6 Z T Q A 8 MW 6 V J[ C 
I4BCCAQX4QICP41AQZNN 
6 1 H U Q 1 Q 1 P A A Z 4 A V B Z 0 X B 
P FAT Z 4 T F R 4 Z X Z W V 0 6 Q X 6 
P Z 0 X 4 Q 4 X X 4 4 P L Q X G B D 6 R 
A Z X P Z 4 C D Q R V Y Q 6 Z Q P Z X Q 
P A J[ Z HAP Q Q P 6 U Y B V X U CPA 

Tape No. 6-20 characters per minute 

( R~h'llll' le890Q V, TM 11--4114 ) 

1 1 1 1 122 2 2 2 3 3 3 3 3 6 6 6 6 8 
7 7 7 7 7 8 8 888 9 9 9 9 9 , , , • ~ 

1 1 1 1 I 2 2 2 2 2 3 3 3 3 3 6 6 6 6 6 
7 7 777 8 8 8 8 8 9 9 9 9 9 , , • • , 
1 1 1 1 I 2 2 2 2 2 3 3 3 3 3 866 6 6 
7 7 7 7 7 8 6 8 8 8 9 9 9 9 9 , , • ~ , 
8 8 P 3 Z 7 M 8 E 9 JOY Z 1 301 L 9 
TIL 9 A , Y CD' E 6 X 1 N 9 AlB 6 
9 0 2 F 8 P ~ A " I 7 V 4 L TZU 8 I ~ 
S 1 M 3 0 7 Y S 8 L " 2 W 1 0 3 6 6 B 9 
2Z7A6BXH67ES7CZW4V7Z 
8 W 3 Q Z 7 6 1 :r 1 7 0 P 6 R 3 X 8 Z 3 
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TIl[ 11-432 
COOE PRACl'ICE EQUIPMENT 

To.~ No. 6-Contmued 
3 X B II D e 8 6 H e B " Q 1 3 U eye II 
3 M it 7 e LUll B e 0 0 B DIN 1 7 " a 
7 Q 1 X I 806 • P 7 8 a CST , Z 8 6 
3 Z II seN S s II X 8 1 V II Y I VI 1 a 3 
II S C , P L T 8 U a T S T 8 Q e , U 1 3 
e 8 2 II 1 B 7 V 2 e 1 N II I 8 P • 286 
, 7 aSH e B 1 I • V 6 H a x 6 H Sill 
XBit7SA8S,6 3Wl .J6BST 78 
Q II 7 I K it II 3 7 2 B P G Z Z Z 8 2 A B 
Z A 8 0 e Z D 6 1 e F 1 H 3 D e A 3 B I 
o SHe II 7 , P 7 B 7 e L 8 N L B 6 A II 
P 3 Z e L 6 P 6 B S K T , T X Z 8 U 0 3 
T 7 B 8 6 S N 7 t 7 Q Z Will 8 C A 8 a 

II 6 F 8 V 1 3 II F 2 0 8 X 1 D S U Z 
B D it 8 6 Z H B it II U 2 .J , G 7 P II Z II 
P 8 Z 7 8 II , 1 L 7 1 e e p x 2 e • 6 8 
X , B Q T II D 1 W 0 I S 7 it B 7 B 0 7 8 
Y I V 2 Q 1 ell e a it L 1 7 it e v a 8 
O.081SN6WitN4MaitST08x 
Y x • W 7 P Q B a v T II H 1 X II V 8 X S 
x Z 8 4 B Z 1 L 1 0 e 1 DOli 8 1 3 .J 7 
F 6 1 II 0 6 N 2 V e S II a 3 VI 3 U N T 1 
6 po 6 BeD a 7 Q , P 7 T 8 M S II a S W 
SUN TIe P 6 BeD 7 W 7 N II M 8 
OAU8 .xe I ,w"a3 8 STZ 
Y,UIIBl186V8Y7Z7UaSya 
o 6 A S , 1 D II P , LEI R 7 Z C " 8 B 
1 II II 7 X 1 8 S Z 6 8 7 e H 7 II 6 , II Z 
S II a e S 2 6 ISS 7 II 4 7 a II 8 7 6 6 
II 8 Z a D II 6 II 0 8 Q , J[ 7 III: 6 8 3 X S 
, 7 1 B 6 P S P 7 X I N II F 8 D 3 0 

, , 

y • 
X 8 

, , 
II X 1 F A S N a F , 0 • V 6 H 7 T 6 8 II 
6BaOSZ70IlEIM817waAS.· 
S873B018ZQt3XIIQ7X3 z , 
II v S Z 1 L 7 X II Y 6 , S G , N 8 it 8 a 
3 1 C ZOO Q I P II 2 3 X 8 P II Y 1 8 II 
3 BitS S P Z D 8 D • TaN 7 M it D 7 8 
o S L 2 H 6 W S Z 1 L 0 8 2 T 8 U II 8 7 
6 U 1 A 6 B II tJ 7 W I 8 • V 8 T II P H 6 
3 liB II S 1 Z 8 C 7 X B 6 M II B , 7 6 
1 I 1 1 122 a 2 2 3 S S 3 S 6 8 8 e 6 
777 7 7 8 S S S 8 II II II II II , • , , , 
1 1 1 1 1 a a 2 2 2 S S S S 3 8 8 8 e e 
7 7 7 7 7 8 S 8 8 8 II II II II II , it , it , 
1 1 1 1 1 2 2 2 2 ass S S 3 e 8 6 e 6 
7 7 7 7 7 8 8 8 8 8 II II II II II , , , , it 
8 T II 8 3 S 2 S 7 a II 6 , X II it II e S II 
3 3 0 6 S 6 101 Z VI X III: Q .J S 8 7 B 8 
7 X B 8 VIE 3 U 1 P L 3 M 7 S B it 1 II 
o a a , Z I 1 27 3 0 , L liS II P S A 
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TlII![ 11-432 
SIGNAL CORPS 

Tape No. 6-U character, per minuU 

(A\l let tef"ll a lld Dumbera III random orde r. 5 word!! per minute) 

A S D F I A P L K S 2 P Q B NOB Q X I 4 H 6 X Z 
o B R 7 Z 4 W T U 8 4 5 C Y M 9 5 A 8 D F ~ A V H 
N H 7 D Q D Y U 6 B 8 M U R D N Y N 0 F V Z H T N 
o E C Q D H R N 4 D C K F K 8 A Y B S V 5 X U D H 
'WEFNSOMHWRUML4DFF2RXNHUI 
R H Y S M ~ PBX R H V Z C U N M V V A I F 0 4 F 
X I U 0 Y Z L 0 H F WIG V B H 7 W X C F S S Z 5 
N V F 5 P 5 I MHZ X P U V H 4 A Z 0 Y M gOA Y 
D M X 5 5 N V U S T B T Y U R D Q U B U 1 Z A S V 
o Z B Z 0 R S 8 A D L N 0 K Q I B F F 2 4 Y H MX 
8 C Q B N R B Q P 0 B SIP A N H U D 4 P B M R L 
Y 9 B R M H 4 V B V 0 I Y A 0 Y F B B H H U U Q S 
Z D X H ~ Q 0 H D B K X QeD U D T 4 S BUg H F 
HH04LZRBF05WRDUVWZURHB4XC 
F U , B Y C B H 0 Q V B S S D Z B Y R H 6 4 P K S 
F Y C 0 K Y S S Q 5 B H S CAN U N F Q S A H S R 
U Q 0 I M F 0 S U W T X A X 4 G H S S Z S G D H R 
E HID S I 5 0 X U U H L T H M H C Z P Y D U K A 
H R F 0 D S Q 0 V M Q 4 X U V H S Y 8 S R F Q L U 
WMU90D CD MW4DOBH05UIUMRA4V 
S R D S X Y S H 9 Z T W N M 2 CAS K RTF M 0 S 
U S W S E H 0 K S BUB F 9 T D K V U X X 5 R V R 
W04KHUGPPCSRUW4WUUWPDBDG5 
F P Y D H 3 A X S X U U Q V F M M , 5 Z K NUN Q 
PVUFWWVSVU,MYWSHYTXNYF7SG 
F FMC E 4 W B U I P P R B U A U ~ S F R 5 Y A C 
RUWDQSKRBMCLHSFLXWMM65XCV 
S J 500 T H 7 4 D C 0 U ~ X G V B S T S Q N V U 
7 X D C N 0 1 X S R V S P 5 4 E F G N Q ASH U V 
D A 0 R U D F Q N D U 4 4 5 Y N U , W Z U H 0 Z U 
4 8 D M 5 P WIN U 9 P V U U U U U J H K U 6 R 5 
D S F 4 5 V B H M S P P F D U 4 B 0 C M R C Y 0 0 
V U Q H X I K R I L U F N U 9 X 5 W T M A V A D B 
S 0 S PHD F 3 Z w e T U 8 Z 5 E V U ~ Z P V D F 
Q z 4 B M H Q S X E T H I 4 B L Y M I Z U B D U 5 
P F Y B H 2 V 4 U H H 0 Z 4 H N F K A C W D S W P 
IYBH7HTBNJYXWDFMS4RFBH7W5 
F F F 0 L P X K H U A S R D H D 4 Z W S H 5 0 P V 
G U W U N U V F B 5 S H S U Y W A 0 H M ~ 4 T S K 
U CAM K H J A F S B 0 R Z CAY JOT Z R V V F 
DBVRBHCVCWVHWQFOSMBQMBSGS 
S BID F ~ Y 5 U B J Z H D 0 U M 0 4 X S R F 8 I 
U B N U F P L S H M P J P I U J C H USB H B S X 
U S, fa( 9 5 A C H 0 j;I S T R R H X 5 V Y SUA A W K 
T R 0 V F D J H B Z Z U B T BPI N Dug J X S K 
R U P LOT H D A fa( B B J Y P P CAD 1 S FAD 1 
P K 2 L S P X 2 Q N 3 B 0 Q N 3 X V 6 I H X V 6 Z 
B 7 0 R Z B 7 4 T S W U 4 T B 5 Y 9 C M 5 Y gAD 
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TJd: 11-432 
CODE PRACTICE EQUIPMENT 

Ta~ No. 6-Continued 

" B 

!!ISPAD 
T W I 

RAP,D 

jJ V V 9 
YH40H . , I • 

XCUAlLY 
LOtoD7Q 
I N H 1 X B 

I H 4 H S Q 0 
PSDSHYQ 
4oVGA1(lB 
GDHBDGUto 
8HKWlLKUU 
AVDYOUH!!I 

, " . 
• 7 B 
, B " 

Q B C E B 8 I ~ A 
QRUXT 
UKABjJ 

Y D X D 
40eKS 

B I 4 1 T H P P 
9 B I Q T II: V B 
XMOWODRI 
DYD140KZII 
XUHWXAT6 
UNKDSUNlL 
X T 7 Z YUH ~ 
lKYVAPK40 
RA09DUQ 

L G 1 G 
UPCP 
S K XU 

• T 
W" 

PABKOl 
Q V C to H T 
SAD C KMlLD 

H401RX 
Q H 9 P B 
" (I I P C 

• U X V P 
U K 9 D B 
USQ~4o 

P L W U 
7 N 0 4 
T R L T 

x , V AD" K G 
VTIOYDPZ 
SPRVUll1 

Tape No. 7-35 characters per minute 

(All letters aDd lIumbera III random order, 7 wOro8 per mlnule) 

• D , 
G • N 

• T 8 • • D 

, . 
, X 
WU . , 

A D 1 P X 2 LIP X 2 Q N 3 E 
V6IHXV6ZB70RZB7 

S6Y9CMIIY9AD"S 
B 2 0 G Z D 6 X X I!l 0 
, T 

"p 
, N 

x y 
T D I!l Z D 6 0 U Q Y 0 • U , X N L P 40 T M P T 6 I R I V 

X V 2 0 II 
M P N 2 X 
Z Y • W B • T 8 Q D 8 8 Hill B Z T 2 W 

Y 2 4 B 7 I .1 tr B 1 
7 W B 4 H 6 II " 0 

X 7 X 
4 N 8 C H 
M Q U 8 Q 

X S V 0 A 

" 7 L I)YVNV 
Y8R1PBSZP8W~All 

4 0 7 W H Q B 2 II V 8 L U Z N S I) Y 6 0 
P Z T A Q V W 8 I 4 R " Q N I N U Q X 1 
4 V S L H to T 9 Z G I!l 0 H 4 V 7 II Y !!I I 
M B M 2 X H 7 1 U X Y S A X I!l 0 H P Y I!l 
U D 9 I M X B I!l R T 8 H G I U 9 4 B 8 E 
P A H 9 Q X 9 0 G 4 B 9 A X 2 1 H A 0 7 
A 1 8 I H M N 9 Q D S N I Q B 1 X N 8 T 
HEN 1 X T 9 804 T S 5 B 7 W :r Z D Z 
T Y 2 0 G X N " P N D 8 M Q B 7 H V 4 C 
O' 4 B Q A X 8 E K 0 X 6 Z Y P B K C V 2 
X B 8 U H :r T 7 4 Y 8 0 HPDOXB 

• L 
B " • 
Y 8 J. 

K Q :r 6 X U 2 0 B Q V 2 N V 6 
5T6IHAY2QV6E1ZB 

M 4 X M 4 . " 
• y 

"" •• E H XU" 
9 V B 9 8 
80(lB8 

HXK7PN7I 
toB7LHIITI!l 
OQVS8V"I 
4oTRC~QUl B X I 
H 4 X 1 Z B 8 E H Z B 8 LXI L 1 4 T 7 
Q X 2 0 H P X 7 0 N 1 0 0 P G 1 A N 

• B 

" , 
Z D 

. , " 
N 8 • 
• 0 G 

V • 
, D •• 

• W 
" U X 6 1 I 1 CUR R 2 T :r 7 I H Q T to 
A BID H A V I!l (I N 7 X H to D I!l 4 D 2 E 
H Q D N Q N 3 L U Z Y 8 4 B 8 B H Z 1 C 
H B , 0 0 X X " N Y 7 8 H Z X Z ~ H 8 8 
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Dn9. II""" 

UNIV,~\lTY Of (AlifORN IA 



T!II 11--432 
SIGNAL CORPS 

Tap~ NQ. 7- Continued 

o Q N 8 P X 3 0 H A V 8 X D 3 LUX V 8 
Q V T 0 U Q H 1 Q X 2 I MET 8 A X , L 
B W T 0 4 N 8 I U & Y ~ 4 X P 8 H 4 B 7 
P Y H 0 R X T 0 A N 8 E U X J , M Y 8 B 
J L D 7 Q D B L R 4 X B Z N , Y H X D 3 
Z V 1 W M A V 2 4 B 80M Z T 2 4 N 1 S 
H P F S V B I W H Q Y E ~ N , LUX D 1 
~ B 1 W P Z H , X V 8 T H B D 1 ~ N 7 L 
FOX 2 4 U 8 C M N X , P Y 9 C U A N 2 
& T 2 W J Q Y 9 4 X B P U E Y 9 4 B 2 C 
R 4 U 1 & V X C 0 A N 8 C N 3 W H A B 6 
& N 6 B M S U 6 4 V S J H A X 8 V N 1 0 
U Z P , T F 1 F J Q B B P R 9 E R X T 7 
A D 7 BOX T 8 0 B ,OR L T 8 Q X 9 X 
H & Y 6 Z Y 2 I J Y V 9 R N 6 U H I H 7 
P D X C E D B 7 X N 1 C M Z 0 8 P X 1 L 
A J ~ B J N B 1 X B 4 B H Q BeE B 8 I 
J A 0 D H B D 0 U & B I 4 J T H F P Y D 
X D Q R U X T 3 H M W R M U U 9 B ~ Q T 
E V B Rex 8 U M A B , A V D YOU H , 
X MOW 0 D B 1 L 0 J 0 F A B X 0 ~ E T 
H 4 J R X D Y D J 4 X Z & U P C F Q V C 
& H T WE Q H 9 PBX U E W X A Z T 8 S 
M X U 8 A D C K M R D , & J P C U N M D 
SUN R U X V F Q F L W U X J V AD' X 
o X T 7 Z Y U E J U X 9 D B 7 N 0 4 V T 
lOY D F Z ~ M Y V A P M 4 U S Q ~ 4 T 
R L T S P R V U J J J 4 A 0 9 D U Q V D 
PDQ eRe B V9 B M N MM K M V V 4 V 
o ~ N LAD 3 N P P 0 8 E J B Y U X B 0 
Z P U X E E B X 0 Y t I R X N 2 Q E Q W 
U W N 4 4 X E N U V P W P V U B 0 & U T 
Z V E N P R T C W Y 2 V U & E F X X 9 B 
HIT7XUXHUX02YMJWE4D8 
V V Z E J P X B 8 E Q E E & H & P T J . e 
P Z DUO V Z E J M B 1 & V B T J Z B B 
N V 4 N F D D , A J J e H Q BOO X 9 V 
P 4 0 7 U M 3 WM X D S 4 B, H J P U 2 
J B B F H W N ~ 0 E E V J XES 0 B 4 0 
UWOWTJNeESHQPTIJUBN6 
EBBWO &~ 7QNMSMXHMXU&e 

E V P 7 8 T N 0 P P B Y U V A P U Q 0 4 
DN&EMAHBDEUTHB~VUPLP 

M EX' 4 D T K H H TWX V 8 E E X D 8 
TOE F M X R V A V 8 R B W P S M M U Y 
U A V 8 J D 8 D 0 Q J D B X ~ T P V P _ 
D D 9 C U Z N & & B 4 E R&D 4 4 F U 0 
U U U N P V M T R P B & 4 B 4 0 U E T & 
Dv e WOSOXPUXOHHT9XEWI 

86 
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TM 11-432 
CODE ¥RACTICE EQUIPMENT 

Tapi No . 7- Cont.in ued 

U PBS V R V U M 0 V P Z Y 4 H U 6 R C 
P K 6 Y F U ~ 2 V H R 0 U 4 X A Y V Z C 
H 6 H S X B 2 V F 0 U U 0 ~ IRK A B 6 
4 NeE U D ~ B PHD I U Y N 6 4 V 0 C 
H Q B N A ~ S B U Z D 3 Q V E N R R ~ Z 
C T 2 X ~ Q N ~ X Y C EMU D B X 0 Q X 
~ X B V 0 H M D H Z ~ 2 D B C ~ U P V V 
o ~ D W ~ Z U 0 1 Q Y H K U 4 H 8 DRS 
o HOC S T B C ~ A Y Y 4 ~ UFO T ~ 3 
A H 2 I U 4 K ~ A M F HUB B Z Q T A V 
U 6 B W 6 ~ X TUB U L Z H V C 0 Q H I 
4~CWMSOBWHD8U~ReVMDR 

U M B 0 ~ Y 7 L U S Y T 6 DeN FAT N 
V 0 88M Z ~ Q P V 2 N U D N W 0 H Y H 
R A ~ 6 0 V 2 Y U 4 0 U X D P L R 8 D F 
U B D U U Q R 0 6 VIR M Q U H A F C H 
~ W M X P X 9 K F Q Y It W B K B U Q V ~ 

6 ~ M W U V V X poe I F B D L 4 R 2 F 
H D K ~ X V D I H H D 0 B B Q V M Q H U 
U G Z W U 8 R L FMC 0 H X 0 2 6 D 9 4 
H A K X 4 F It F F ~ Y W. C ~ T ~ ~ D ~ 6 
IUD B H E K T T H 4 B ~ U D It W T e J 
MSOERRYHHQYV6VltLFEDX 
P B V H H X ~ V ~ N ~ W H ~ H Q Z ROO 
H 4 K B P V 4 C U 4 H K N T 4 8 F Y U e 
S D 7 U U H B e A Y N 0 K Q V S T B 2 L 
U X M 9 M Dew ~ 6 U 4 8 ~ 3 H ROY R 
A M F D 0 0 H U R H D V F A A T V K 7 C 
H 6 ~ MeR 2 K H B Y D F H H B M 6 F It 
M V 8 ~ 0 X 0 9 SDK F F H B ~ 6 U R C 
J U D 8 D Y 3 C M ~ BOX D 4 D F Z 0 I 
UJ6WUOHLL~6WMANTPM9F 

~ D B U U V 2 Y H H V D X D W T M Q H 6 
A F Z EON N 7 T H N R H C U 6 V H U T 
U M V 3 W V W V RAY V F V ~ D H X 0 M 
A H K F U 4 B ~ I Y It 1 U P H 4 X U Q B 
R 4 V 1 L M L F H Z ~ P M 0 V E ~ 0 N D 
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Tapt No. 8-50 characufs ptr minute " iii 
(GrouPI of live letter. and num ber., 10 word. per minu te) ~ 

~ 

Al.THR POMTR OLSKT WOESX THBUW ZOXIC TUELX QPSIX ZTRKN BPQIB MSIWL j. 
ALCIT TUZRO 131)97 ZAIQB PRIWS ZIVBC OPQIV MIROW NONES AIMES OEPQZ i: ICUTY VISLX NIOWZ QPSOT EIPQZ IRVBX PZXBN MNPOQ RVEMP TYRIE PXIZO 
WQRVP XIALE ASCMY 87661 IRYQO PZXGI MPNOS ZRATP YAM80 QPWXM YRUAV 
lRABU BBZXB MIOQR VOXBO ORRKP PQXET EMIBZ PTWPZ AXCRQ OUMOU BUIRY 
131)79 I HYOM NBMV I lSLXI QPZXY IYHOMNURIZ PQRVB C IMPL YMAXZ TYEXP 
AWQRO RRMLV TPOVM RVQPO 6472P IMXQP WXONA PXINE WBYAR TYBXP AWQHO 

- HRMLV TPOVM RVQPO 6472jt IMXPQ QWXON NIXPE YAWRR YCOMN CRACT IYWOX 
• ZTQPZ AXIP'B QPOWI BRYTA LSKO.1 FROZMMXNCQ RASTP UTONO HORMO PQRWS 

TYZXL LMHYU UMNOO QOXIX ZAZIB FORMO jt1932 WBIXZ ARPBU OURIL WZXOA l!! 
ILLXT YEISL XIXLW PQOSL IELMS NXIOQ EOWLX TEQUMWROIW SOXLA YSOBL ~ 
HOUEI NSIWL zaxoc CO lES ANOIR THROO EMPUB ZIPIS RPSIX SOOHU BLNSI ~ 

~ WLZRX OXCOE ESANO INTRO OlMPU ZAEPl SRPSI ZALTR RRPOK TBOLS KTWOB 
c 8XTRB UWZOX ICXRS LXQPS IXZBT MNBPQ IBNSI WLAAI TUZRO 17362 ZAIPB g z 
< IWSZV BCPPQ IVMRO WNONW SAIME QSPQX UTYVI SLXNI OWZQP SOTIB PQZIB ~ -~? HTXPZ XBNKO PQBVB NPTYB IBTXZ YAMPQ WXMYB UAVIR ABUBE ZXVKI OQRVO 
<, XSORR MOPQR WSTYZ XLMHY UMNOO QPZAF OBKWH PUOHI LWZXO AISLX YEISZ .' "I 

67326 YOSHO ELUNS IWZZR XOCAN OIBTR OOIMB USZEP ISREZ SOOBL HUNSI 
WLZRX PKOTR LOSMT WOSEX TRBXZ VBOCP QVIBM OWNS I IRQSP ZWSTX YKTPQ 

~ 12P89 XLSNI OXQYX PMIYWUAZOXMPTPQ OOaCT NMWXU QPOSA YBISO IYZPN 
> TWSYB OZCOT QWMNO RWPQX LUQXP NUOWH WIOSO ZLAYS APOWT ZOTQB 47361 

ITBQW RWLUM WOZAO TWEXO URONL ZHMOR LOXWH VQKBZ BOART PLWQR STCCY 
ABOYX PQIBS BIYQP IEQZX ISXLW IUWBH ORSBP ZAKBA PQOWX LHKOO PURKZ 
QBPWZ ARMQY OABQW BVNMR AIWQP APXCB ZBA I P lCXYUW jt 9 8 7 3 RQPTO OEXA S 
ZXSTO CEUIP ZRNOV URWPQ ABWLU PATBN RSYPI S OUQP LUOML NOU::Z:Z XRTfIIP 
OAHYW PIQZR L:B.PWW BBZZX PRWIB ULQOH XBMOL SRRNP WBZZX BCOIU IAOVY 
YRWQP LKNPO 662jt9 PZBAM ERpLX XPYOU METOL ZCPOX HNMWX PLWTV ZPXIY 
SPIRT WBTLZ NKBID NKIWL ROUBa BURYF EOBOS CIT HO LAOTY NABWQ PUO.;rB 



OR B OV J'DBWQ NASIT J'BIOZ POPTS BOVRI MASP L J DYRU BDZAJ' X TREU XDHRU 
URYTE O J GRD XIYRA Y OURS CJ L OD ZXUWR QUTRX MURSA 76431'UITYR LIRQW 
XFODT SLPEX NXLRU VJ'IDR XTHPS NSBOO SIHIS E BWQP J'UTRS 911138DTRSA 
MLPDY TWltIV TVVDB CYPLD BALSA WVVPY QGZAP WNAUR BLUMS RXUQV TYXZJ' 
YSAOI UVXTF IDWXL OFERL PASDQ LTDQP XNTRX J'DTRE HAWQE OVIYW FMWPI 
DCOIT SAWQL AWERT ZSTVp XFBIE CDERT 0 0 917 VBLAS BTU I I XWNMT NJ' I LQ 
MHGRX WSDGX FJCBl" MLIOS NTHIY ERERT HDRBB CHIDX RAMpV NBLDQ BURpA 
OOOLX NUTCA 741131 LOUIE BOETY NSIOA VOXIS HZAPT OApSE JUSEW Ap W BR 
HITZA XWQFL FRIXW FMCIH LNAEQ OROUD l"pBRM FpYRU BXXRO CVCZQ 111390 
ULMSN VXNSE J'DMTT CBSQO WERTY UTOpL KJHGp DSAZX CVBXN MWRMN EHCRN n 
BGNLB NVVOJ AHXFF LOFpV CUVJC WUKDC MEVNA ALCWN XXDUO 57390 ULMSN g 
VXNST J"OMTT QTZS I LUMUU EDASD RXARW TXURS OSp8A YVEOA TRpVB J I FLL 1;'1 

WpXEE WITLT pERBT XVQAK AETAS 6 1 90S TEWRA LWHQD MUOQN ETOTL XNNBN .., 
J YBCA CMORS VIUDW SAYVL ETDTS DA6KN LNAWW LSNDK NURLE JBBFJ" NDJ"BN ~ 
OMDRH VHNLC ADWSJ' HJ"X6N TOBCV 111'133 CNZXC LJQNB OAWOA CCATH NBMSW ~ 
QJAST OKUJW VURSR XTYWB WEBRV VNKCY HZADT WlXDS YBITA TANWH TCWKD n 

00 WASOW NNLSB RUVXA HNRZp DBJ'BM 11468 WOJXY TNOCp WOASA NVHET RXTDT!"I 
~ HWLET TEBVl" pVCLM AOXUY HLNEl WWOlX TYCNJ" WTNOC NTQVV RWOAS KTACU!"I 

NDWCV DWJOQ NOYWN ZLWDC 897113 XWFTN J"EUID CIOSI J'EUlZ SORWA OOEAK~ 
c VOUOL NEpZI LWQPV NMJ'I 'Q LTQZX OMOT:A XYTMB AMA T A AJRRW BNTRX VDpHW:; 
z 

SAV C L LZOJC PUCXZ TMNLQ OXSDM 10937 QWXAS OJATI BYVFA pWDAN L I NYM~ < -~? BELLS YAWCL EAIST TV6PL VSDOR R6JYK YHATI VATMX TISTD ZQELY 11'828 Z 
OJ" J" lED 0 T J' H SOU N A D I 0 QH S WME W HA R WD A YN OW D D P E J" Q I DB 0 WC J OX V T E XN o-! <, .' QONSV CLSRX SNLYL QRACV KFVAW LQMPV R R ALN TJ"NDA DXXNL SIJXS TTWNB 

"I XOVTW 74523 ODOWS NVJ'XT MpOAC QRMlN AAZ I Y ZARLQ CNSXD XMLMA IAWIN 

~ NVKTY QNOFM RAN W X HASSR NTNWC pATXD RUMBA DELXV CYKWS MIA R Q CLXZP 
> MITFK MpRpS DELCO OTLOS 9971" RIQpB NMRTZ XISpQ XLEUT CIXOZ WUBHT 

WSEOW TMSLD RMOpT RHTLA SENON TMRIM VIQFO CBV I Z SW I RP OQIAZ 7 6 It 4 1 " pRZUT IICLA LW I SN OppNM NBX Z P XEWRI XQHIE T OSpQ ZWOIN XLSIV YTUCU Iii 
AQpOO SLMIA SONPM IOXZP OQYRI 1111178 YMCaA ELAIX PV R pQ OXI X T EIDTT ~ 

PMEVE TEXQp pMHRO OSXDV R Q OIM VXZEB URZRI YVURY MXWp Q OSAMY PTARZ ~ 

J.. DTCZQ I S LX I I VMBN MO Y HA TRIOH UOMun UAVXZ Z pWTQ X E IME OPQVR MVOPT 
~ 

N O'TR.-on ... ".. 1'1.,., ~ 10 12, 1",,10111 ••• "''''" oIlbo rooo"'lop _ ml ..... bolo .. lbo . nd 01 lb. mol«lol rI .... _no 'l'bo "",1«101 on 'bo topo Is ""nUD"""o" rr •• n bonoln " lO. bo pOlol .. bo ... bo ... po •• ds. 
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1'a~ No. 9-60 characur~ p~ r minuk 

(Tac t.ical t talllc , 12 word.- per minute) 

VlZl V WXS HBI P GRI9 NINTH BT 
NIlI CD MHNBT N:T rUT KSHOT BRBGI' 
KN8XT TIWPQ KANTI' lIlNTOC VCl'QW 

QPIUY XNVX8 WBIPT IPBTY 

VlZl V WXS NB2 OlL21 NINTH BT 
NBS CD XPORT IOBOI' MNOWL XNQPA 
MAXCV BCPQR ORTOZ MNTAS LDDA·P 
IJt5P II II 

WZl V WXS NBS 0:&14 NINTH BT 
HRI) CD XNTPB ALNDD XLXXL OPQWT 
NOR)(D8NDl'QWIRSBl,SP II II 

<D VlZl V WXS NB4 Y P GB1.Il N I NTH B T 

l'IQWXXNGPQ QPOWY 1,21' II II 

STHoe DROST IBMES YXTOZ 
SlIIBS OTILM BOKT. NATKA ZXMVY 

SDRNO HltNaA SLTIO lfBPAD 
• 

o INFANTRY TROOPS lCNCAllIPBD ON OUR LBFT P'LANX MACHINE OUNS 
BXECUTB 11'1' II II 

VlZt v WJt3 liB,!) I I WZl V XL? OR21 NINTH BT 
NR6 DVeTt NHTT MB08 MAKE x;rHT HINE HNXX ZXSB BltQP 
MHIP QWBC XZVO HUIN QWPY UKRY MHQI' Kxev )lNPT BBIE 
IH,p II II 

WZI V WIS NB6 P OB24 NINTH BT 
NB8 CD MNTOl" SOI'RT BIPAT PQIBZ PTIAT XCPTY UIMNP QPBIT 
MAOEC VCOPT QPBUM XCZBV PUWYT MBPTO QPZIT MANTI AUTIJr DLXBB 
KATNA BXTYU CVZIS 1181'· I I I I 

WZI V WIS RB7 RITB OBl8 NINTH BT 
NB1, CD 8PlLIT KBNTI 8HTIP NK.TBU QWPO.T NBVElL EIPQI KBTIP 
N.TTYU NHOZX ASWBP PONKO 88LXU OUTTE WPOWX 1191' II I I 

~ 
~ 

~ 

~ 
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WZI V WX3 NBS Y P 0&2::; NINTH DT 
NR12 CD OMERC WZAST KEOTO HGNBW Ql'OUN FHTTU KSMNT XIN.1T 
MNZXE WTEQP QPZMA LAQPMMSKLD KNlIGU N/GUT NOSER BIPTH HBNTO 
NSCEl' NAOEI' QYUB8 TMATE IIS P I I II 

WZIVWX3NR 9 YPORlSNlNTH DT 
NRH> CD MUTYE H O BNI WBSDN HNXCR OJUI0 MNHSW WRTYU NOQPU 
MAPTD APRTM NQ,WUR MAPTB SDHE I 1211' I I I I 

WZIVWX3NRl~GR2j}NINTH DT 
NBI S CD XNPQR KARST INEAU RYTUN AQWPO MNKIT TYHBO ZXSOP 
KJPER NCXVB QWCVY EIMXT APKLD HOTYO TYDKR AIGET NBVZX 12::;P 

WZI V WX 3 NRll G Y 0 OR19 NINTH DT 
HRUI CD MNOPQ QPLAN BYDRD QIJHX ZAQWE BTNOB EPQPE ErMBV 
NQQRJt XLTOX XOMTE MADVO DSSHS DDIRT NDITE QWURP 1271' II II 

~::~6VC~X~ENNRTl:~;,:~3DNNION':RHS E~::V8 OPWEP Neosa saOHT TMWTA 
MAPRT ZXVYP SNDAL DIECT Mx e vp PQMDT EIDMO QPODI( AMDXP A8KPL 
NDPQU URBPT 128P I I I I 

WZIVWX 3 Nl1l 3 11WZIVD09NITEOR14NINTH BT 
NRIS CD NR I O R DltOOU WPETA DSAPR SIVCP EIPET UEIMS NAPlt T 
MANDO NAPRO NEOPQ 129P I I II 

WZI V WX3 NR14 0 P OR 7 NINTH BT 
ENEMY CAVALRY R O UTED DRIVE SUCCESSFUL HERE 13 1P I I II 

WZI V WX 3 NR16 P OR27 NINTH :aT 
NR19 CD MENTI A O NER NAPRQ MTOPR OHTMH EOTPE PQIRT MEOTP 
M NTZX WOTHD OHKLD AXDLS DNWOJ JXKLD DALSN EPMTU MBOLlC OHTYR 
KATIR MSOET XFHPQ SORMH DMSTK STAMX 134 P I I I I 

II II 8 
0 • 
• > > 
~ -n • 
• ~ c -• • -• z • 

~ 
~ 
~ 

~ 
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Tap~ No.9- Continued 
WZI WZI V WX8 WX3 NRtS NRIS F F OR21 OR21 NINTH NINTH DT BT 
NR21 NR21 CD CD GIESa 0lB88 MSPRO MSPRQ Q:PWEB QPWEB EIRMT EIRMT 
OWDHT OWDHT WWMXJ WWMKJ SJLKT 81LKT APRJL APRIL NDEMT NDENT 
TMASS TMAS8 SLKER SLIER MTBMJ MTEMJ IELQP .lILQP DMTRJ DMTRJ 
KLSTS KLSTS ISLES ISLES NDJDK NDJDB: SLTSE SLTSE 134P 134P VA. VA 
1 1 1 I 

W Z 1 V WX3 N R 17 NIT E 0 &21<' N 1 NT 11 B T 
NR22 CD EIGHT MSFKT SHBDK SOTIM SOEPE MAXNV OTOMD BOPEX 
DMSTE SPETD KANEI SNDIT AJDKM DETIO 8MDKT SKDLS BlaYY ISSP 

WZI V WX3 NRtS T XDI V wxa 0 NITE OR31 NINTH :aT 
NR211 DFCTI ElMO HOLD HARS DEMO DMSI EIHN SLNS SLPR 
MSJD SPEI XNCX MSTC QPRM MAPE XMVN QWOP SLPN 8PMN 
NPEM DOWP WORU STON SNDP ASEN QPRY TSLT MADT PEEN 

~ 139P I 1 I 1 

WZI V WX3 NR19 OR2jJ NINTH BT 
NR27 CD MSTOP NSORI NXPET SORMN VCIEI SMSOP NDOEN SPARN 
MAPXG YUROG HIIPC VOTAL COMPT MSPTB BORIE SIHND DNOTC 142P 

WZI V WX3 NR2P NITE GRIS NINTH BT 
NR29 CD DOPSX SRIDH JRNXD Ll(SRW QPRYR UMONZ WOELX SIRNS 
NDGEI ZDCIP DNIPD FESNP DNSIP EIGHN SITEM 1.~P II II 

WZI WZI V WX3 WX3 NR21 NR21 F F 011.19011.19 NINTH NINTH BT BT 

" 

" 

NR31 NR31 CD CD SPEUM SPEUM TIMSX TIMSX SIOXl( SIOXE DXAPL DEAPL 
SNDOP SNDOP QPRUR QPRUR THSMD THSMD MADND MADND KSNDL MSNDL 
SNDIP SNDIP SMDKL SMDKL NDISL NDISL KYRUS KYRUS NSMHD NSMHD 
SKDAL SKDAL DOPQU DOPQU 147P 147P VA VA I I I I 

WZI V WX3 NR22 0 GRl2 NINTH BT 
LOST BILL TWO SIX SUl"FERING HEAVY LOSSES NEED SUPPLIES AND 
AMMUNITION lIIIP II II 

" 
• -0 
z 
> 
" n 
0 • 

I I ~ 

~ 

~ 
~ 
~ 

~ 
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WZI V WX3 NRaS p GR2S NINTH BT 
HaS'!!. CD SHDIN SIPBI BMNDP XDCVC ID:M8L MDTR O DPEIT MSTHD 
30HTY Dx;rpu AKNCV AWBRD MBNBJ HOFRT DTBCV EIBDK SLNDI XCZWlt 
DPHIT URYUN U 3 P II II 

WZI V WX 3 NR 24 0 HITE ORal NINTH BT 
NR2& CD BDDJX BNDXL E IMXL SIIOllT N C MKW WOPID NMLPA NVBEQ 
MDNPB UOY.JX LDOBV SMEMT YURST MXOMD QWADX L.JUYR BDNDI TYUNB 
U6P I I I I 

WZI V WX S NlI-21i T XDIi V WX3 NITE GR a g NINTH BT 
NR41 CD DKl BX MNHT I MNVKS BUTTE NBVFO BUIMK 8 I ERD SMDRX 
MNDJH SMIDt TNDDS NDIEY MS1Dll 8.1D I P UTYQV BDOKI U8P I I " WZI V WX 3 NR2S Y P OR20 NINTH BT 

8 
~ 

~ NR43 CD MS.J U T NSrTY 8MKSL DEITH SKSLK DNTIX BMDKT BK.JNC 
MSPEI QPBIR MSNDK SRTYU MSNRP BIMXL XCNDR DILET M8XSY UQP II °1 I ~ 

~ WZI V WX 3 NR 27 ORHI NINTH DT 
NR41) CD MSRLS KDIHT KDN8X DKUTB SEXID MIJTK SLITH XPKMC 
MSITH S LPXP QURYT 8KMDOU9 P II II 

WZI V WX3 NR 28 P ORI9 NINTH BT 
NR49 DF C TI EIMD SIMO NSDN DKPE MDSS NX O S 
MDNS SMDP QP I E MSND MSKD MEET lENT NSUT 

IPQI MDMX 
2jJ2P I I II 

WZI WZI V WX3 WX3 NR29 NR29 F F NITB NITB OR22 OR22 NINTH NINTH BT BT 
NRl)1 NRIII CDC D MS I R D loiS I RD I P 8 SKI P S J K S T HNB B THN B DIS MD D I SMD I S MD I 

I8MDI 
TIMEL TIMEL SMXSP BMXSP MSOED MSOED MSNDX M8NDX VICEO VICEO SNXCP 

SNXCP 
QURYT QURYT MXDKP MXDKP DMXPE DMXPE XHHZD XHHZD KLSEL KLSSL DIBND 

DISND 
ADSSP ADSEP DISXH DISXH 2jJ3P 2jJ3P VA VA " " 

~ 

~ • " -" ~ 
.. 
Ii: 
~ 
~ 

I-
" ~ 
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Tape No. 9-Cont inuoo 

WZ 1 V \VIa NRal' DB-Iii N I NTH B T 
NllliS CD UIXLO PWSDX ZAQSW J'PBOY DEFOT CGFTB. )[PIIOI 
GOBON BYBTP \vIADB OTYPH RVOSK: 2jt4P I I I I 

Tapt NQ. JQ--60 cJwracurlJ IHr minuh 

(Taet,cal traffic, 12 words per mInute) 

PQl V XL7 NBt 0 0 GRIS .IGRTE BT 
NBlI CD OWYRI 110NHV IELSA NOBBT UBZXS QXNCB BLXDP N'J'OPQ 
lIATTO SPOIL NYTGB QUORT ORKDA BRTQP HUlTS llllP II II 

PQl V XL? NBIl Olllll BIOHTH BT 
MORALB OF THB KBN LOWBRBD CONSIDBRABLY BY BNBMY ATTAOKS FROM 
AIB1l4P II II 

~PQl V XL? NRS 00:1.2& BIOHTH BT 
NR21 CD QAZX C RPVBN U.1XLP OKIINB YOVOZ BSZAQ WSXDH. TOBBlJ 
tIMET TPeD. W.&.QWA llPTYO 111lCI0 PLX1H YOFDS gASDP QWBDC STOHD 
KNHOB BVl"DW ABCVT IVNBV 118P I I I I 

PQl V XL7NB4P OR9BIGBTH BT 
ltNJI;XY TANKS THIS SBOTlON HAZABDOR0118 

AGAINST 
119P " " 

POO'1'SOLDIBBS HBLPLBSS 

PQI V ltL7 NB6 T PUI V XL7 T GBI9 Z I GHTH BT 
NB8! CD QOWOWUNIXL UIBTT BIZLV NVIIZX BITUI: BIQPY D/ITY 
KBITL BLITB BITHD NBTSI BLA1'Q NGTTI BLI:TT BXITY I2IP II II 

P Ql V ltL7 NB6 G GBllSl I: I GHTH ]I T 
NB"I CD DFK/U I: I BLB X I OUY ]I C'Jt/X IIltTBI: XBDVG BNFGK NK/UI 
KBVDI: ZXCVB HGPDS UIYBV NTBI:D XX/YO V7D8I OPIUN X/BVO HYDB O 
VJl/l1T 1261' " " 
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lI'Ql V XL7 NR7 GB17 EIOHTH BT 
NROI CD INC.Te IEOllO Mexsz O.rOVC BPWAK OIUXB BBJKI MBTlLD ZSTYN 
MKLOl NJ"RFB BRYTO KIExn N1WAS 127P II II 

FQl V XL7 NBS OBI9 EIOHTH BT 
NB61 CD NIEYT MCJ"AL OBHOS PZIET CIRSL WETBA VBAKL INTOT 
KUYRS BDALX LITClC scaBA N1HRT M.JARY REWAA NINTP 129P I I II 

FQl V XL7 NBB 0 ORI6 EIGHTH BT 
NB71 CD QPALZ MALQP IEURY RIOER NAITO BOTIE KELSB NUTHE 
TCUTY BJ"DZN SSOTU BLIET NKELT 132P II II 

FQI V XL 7 NRle OR2t:> EIOHTH BT 
NBSI C D WORlD SKELT LRQTU SQELT SLETU SLEIT ALBIE BLEIT 
TIEKL BOTHa EILZX . NNELE ELTIT DKFJO DLLSY KKEIT OHTUE DKWMZ 
EEOUU.rSAKELELTIUTYRW134P II II 

FQI FQl V V XL7 XL? NRII NRII P F NITE NITE Ol;il9 OR19 EIGHTH EIGHTH 
~ BT 

NBSI NBSI CD CD OLIKU OLIKU JHYTO .1HYTO FREDS FREDS WAQWA WAQWA 
AZ8XD AZXBD 

C:FVOB C FVOB HNJ'MK HNJ'MK LPOLP LPOLP QWBAS QWEAS RTYFD RTYFD 
UIOHO UIOHO 

BT 

OPLKJ OPLKJ ZXCFO ZXCFO VBNHJ' VBNHJ MXLOP MXLOP YGUJ'H YOUJH ISliP 
13li P 

V A V A 

FQl V XL7 NR12 0 ORI7 E I OHTH BT 
NR12 CD QWOET EILTO EOTJ'S 11NBH UHBVO TFCDR EDCFR OLIK.r 
OPQWZ ITUEI KSMTU EOTUR KDLEN IIXEO 137P II II 

FQl V XL7 NRI9 0 OR21 E I OHTH BT 
NR72 OD U IEOE PPIOT OSITY RONCL ZSLAO OLEHI ROQIR APZOD 
SOTYF LXIYT SOTLD BLUTY SITYQ LSITY OTOWI SLPRY TUQPE OHSXL 
1!)!)P II II 
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T ape No.lO-Contluued 

POI v XL7 NR2., T 1'Q9 V XL? P ORI8 EIGHTH BT 
5&82 CD RURIR BLEIT TUIPQ ISUTY KOUTN FEALD SLBIY BILSI 
NTURP ELtJ'TL IEOTQ BXELY 2,2P I I 1 I 

YOI V XL7 N&21 OR16 EIGHTH BT 
NR02 CD ITYBE UTBAL ENOTP 18QPR ALZNC SLIQQ UTYRA KITTQ 
UTHL C MALllYBIELTALTYQALITY2f'4F II II 

POI V XL 7 N&22 Y GR21 EIGHTH BT 
NR1 3 C D TOQPW SLTUS SIBLT LBIAL NELZL ENGLB ZELAI TNALE 
HALDI ELTUA REEFD SLENF NSKEL NEtrTY SMALL UTALB E,fALI HURTT 
2jJ6P I I I I 

P'Q) V XL 7 NR23 0 P OR19 E I GHTE BT 
N&23 C D NVLBlC ALIRT N8LZL MAIEL MENTL BITYB ZLCXN BLEIl' 

8 UQOSP TYBLX CMXLZ . 8LEIT NeITY MAOPl'L BOTYR MBI01l2e8P II I I 

POI V XL7 NR24 Y NITE OR14 EIGHTH BT 
NR 33 C D ARIOU EDITH LEITH MAlTY KLElT MELTI SLBIQ 
YSLPQ KEFRD FOHAL ' EMTHA 2ljtP I I I I 

PQl V XL7 NR211 Y 0 Gall EIGHTH lJT 
F02 NR 7 PIPTEENTH 11461' 21"1' II II 

FQI FQI V XL 7 XL7 NR:a6 NR :a6 P P OR 2 6 OR26 EIOHTH EIOHTH BT BT 
NR43 NR43 DPCTI DP'CTI Q1'WO QPWO BIRU BIRU TYOH TYOB F.JDK F.JDK SLAP 

SLAP 
ZIKX ZIMX .JPUR .JFUR LAUT LAUT ZWXB ZWXB C RVT CRVT BYNU BYNUKIKO KIKO 
LP.J I LP.J I BNTR BNTR DEWQ DEWQ XDSA XDSA ZORY ZORY KUOY KUOY QPNC QPNC 
ZXCV ZXCV .JKLO .JILO UIOP U IOP QAZS QAZS 2 141' 2UP VA VA I I I I 

:FQI V XL? NR27 l' OR17 BIOHTB BT 
NR03 C D MC.JKD LEITS KELTY SIBLT SLXIT BIOPT TOSIB NEUTL 
MAUTY ltNltTU SLBIT LSIBKNEITB NNUTB21 OP II II 
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FQl V XL 7 NlLllS 0 ORl9 EIGHTH BT 
NlL63 CD EIORY BOMEI SKALU LJtIAY DREIA HeKEL BTOHE KELlS 
QPPAO EOTUN BILT! TIELT SLBIU EITLS MAUOJ BLITY 2171' 

~ FQl V XL ? NR29 Y NITE OlL22 EIGHTH BT 

II II 

": NR 7 3 CD QPOl!:I tTUEJ SLErT LIUTY BITAY ZLHNV LEIT~ KRALl!: 
1 LEIAL TMEXT THIEL TMEIT FIEXT MMEIT AAZXC SOOXX MEITH NBLTY 
"I ALLOX 2 181' I I I I 

... FQl V XL7 NR3jJ II FQl V KgI' 0 ORIS EIGHTH BT 
NRSS CD ABFUX NAMMA ELTIE POltrR SLEIT NNELT LSITY MBKTL 
UXNDXDKELUTIELAMEKTLQPSOI2t 9 P II II 

• 
Ta~ No. 11--60 characur8 1'" minute 

(Tact ical trnffi o, 12 words per minute) 

<0 PUt V 1'Z2 NRI P OlLIS TENTH DT 
~NRljJ CD JHNYT BNHGT B O FRE BOFDE CVFTY VOTUl NRTRE KLFRE 

WUYRE BOUWE BZX C Q INHYT NGBDB 1121' I I 

PUI V 1'Z2 NR2 ORl8 TENTH BT 
NRll C D NHOTR VOFCX C nXWQ ZXCEW DSUTN HGTltW NMHGI NV C ZY 
:POZ IW NBPXA OXEYE MNBOR PVDEW lIXODT 1I0FRB 11 3 P I I 

PUI V FZ2 NR 3 T WZI V PZ 2 OR IS TENTH BT 
NR12 OD MNBVZ ODY U I BOPBW O VDFO EOTRB DOBOT MXJ'LU OTYBO 
MJ'NFB OVDBZ XDWAB RDFTY BEFOR BMNDT BVDWQ 1I4P 11 

FUI V FZ2 NR4 0 Y a OR 22 TENTE BT 
Nln 3 OD XZSDE FOVOR EOBVT OEY U I MNXJ'Y EOBJ'I LXMEN XMDPW 
OUI J'N BHOTR FDEWS ZXBDR VOPBB: NJ'XMO J'NBlI'V OGRlI'E VOllYT UIOPL 
JolVOlCD 1I6P I I 
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Tape No. l1--Continucd 

FUI v 1'Z2 NR~ P GRl? TBNTH BT 
NR14 CD OJEYH BOFTR VDFRE BVFOR HOCXZ KRJXY MNBIP VDXZW 
PIOUT TInRT VBWWQ ASDFR BDFOT XSHOR 116P II 

FUl V 1'22 NBB Y NITS GRH; TENTH BT 
NRU CD MNBHQ DVFDS XC:FOT HBPVC VPDBS XCDFT VOFRY BORFR 
MNHBB BVPDC CDBAX IUROT 118P I I 

PUt V FZ2 NR7 0 P OR17 TENTH BT 
NRle CD KNEHD BYTOF GFRTE PDREW XMNOH BVFDC VCFDE MUNTI 
DLCMF AN8l1D BVOFR VDUJT BHOBE OJ SHE 1191' I I 

FUI V 1'Z2 NBS 0 NITS ORl9 TENTH BT 
NRI? CD MNBVO SHOFT HOFDR MKLJ I KJHUY SHOYT H/GNR BVOFR 
MNJHK JHOUT HBROY HOYTR BOHFT MNBJ"R F8CXD ZXCES IIlP I I 

~FUI V 1'22 NR9 T XUl V FZ2 Y ORIS TENTR BT 
NRtS DPCTl NJNH NJYT BVOF BVOF VCRE 2XPO NJHU OYTR 
MELI KJIU .rauy HRTY GFRE ReFS DWSA 12jJP II 

FUI V 1'Z2 NRlj! ORl7 TENTH BT 
NRIO CD NMJXI aST .YU FOERT CVXZD CFDBE FOYTB MNKL.1 BFYSZ 
l'IQU,J .1KLYU JOYTB VDOHB VCXZS NKJLU lllll' II 

PUI V PZ2 NRll Y l' ORl9 TENTH BT 
NR2~ CD IUH.1K JOYTR ZXCBD SADEW SREDF FDTGB SQWBA ZCXDR 
I.1JCHY NBOHR BOFVB CFDBW SDTRF BVOFT HOUY1 LKI OU 1221' II 

FUI V FZ2 NRl20 OR24 TBNTH BT 
NR21 CD IUJHY NBHGT FXZEC FDEWA BVGFT KFNBH CVDRZ SDWAZ 
NBHGF VFCDX CFDTR GYTHB NM1KO KL1UY H1NBG GTBFD FRBDW FDBWS 
NBVOU BFDC I VCltSA 128P II 
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FUl V FZlOl NB-IS YORIO TENTH BT 
NR~JOl CD IJXOT XSDBW ZJ[SRB VGFDZ CVBNJ MNBUY ltLYRU BFORS 
LJXNT OVFRW CBFDR VeGRU 124P I I 

PUt V FZ2 NRt" NITE ORt8 TENTH BT 
NB-lOl3 CD MNJOY BVPTR VODFB BVROU IO.rUY BOTRT OVFDC CDSXA 
:MILOT BNJ"RU JHYTO HOPKE DFRTE NBROR XZCBW I I 

FUt V FZ2 NRlI) T WZI V FZ2 0 Y !lITE OR1 7 TENTH BT 
NR24 CD XZBSD FDRBF GFTRY BGHYT OFRRD CFDXA ZXDVC BORJU 
XVBFR FODCF VCFDE SXDZX VBCVF BFODR 126P II 

FUt FUt V FZ2 I"Z2 NRIS NR16 F F P P ORlil3 QR23 TENTH TENTH BT liT 
HB!,!!! NR20 C D CD MNK,rU MNX,JU KIHTT X1HYT OHTRF ORTRF VB OFT VBOFT ~ 
FDBED l"DRED cxnsz CXD8Z ZXA8Z ZXASZ BVPXT BVPXT MNIKT MNJKT GBVBR "d 

OBVBB PVCDT FVCDT VGBFC VGBP'C CVDWS CVDWS VCFDT VCFDT OYUla OYUIO ~ 
PEL I;r PKL I;r ]I:.TUYT X,JUYT BRORX BBORX BVOFR BVOFR FVCEQ FVCEQ 127P ~ 

S;g127PVAVAII II ~ 
PUI V PZ2 NBl7 0 :P OBI7 TENTR liT 
NB26 CD N1LJOY BCVX2 XSDBE O1"VTR G1"VCD 1"UYTO BROIU IHVDC 
NVB1"D CVPDE CX2SD C1"VRE VOHBN NIHMB 129P I I 

PUI V P22 NBI8 OB21' TENTH BT 
ENEMY ADVANCINO ON ALL SIDBS 
WHETHER YOU CAN SUPPOBT US AT 

1"Ul V 1"22 NB19 YO OR17 TENTH liT 

PLEASE LET US 
THIS TIME 13"P 

KNOW 

" 
BY PIGEON 

NB28 CD NHIYO HOB1"T O1"RDE BORVl" DCl"IO MXIUY HIUYT B01"EW 
MKLDC VC1"RE FDCYU BOBTW CXDSE IKBTQ 131P I I 

1"Ul V 1'22 NB2" P OB16 TENTH liT 
NB29 CD MNHDB VCDWA SBE1"T BCX2E QWEDS PODBE BVOFT MNKYI 
POIUH IKLOI NBVOP VCFDS BVCX2 132P II 
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T ape No. ll-Colltillu~d 

PUt v pza NR21 NITE ORI8 TENTH BT 
NB SJI CD PILKO KJ"IUY J'HUYT HBRJU J'HGYT HGBVY VBOFT VCFXZ 
BVOFR FDCSE 80DFT GFVBH YTRFG NBJ"HU XDSZA 133 P II 

put v 1'Z2 NR22 P ORl6 TENTH DT 
NR 3 1 CD NBVOP OFVFR ORYRF BVOHY NBJ"RU HGTTa BVFDS CXDSE 
MNJ'HY HOBVF GVPDR CVFDE DSXCA 134P II 

PUt PUt v 1'Z2 FZ2 NR23 NR2S F F 0 0 ORI7 ORI7 TENTH TENTH BT BT 
NRS2 NR32 CD C D BVCFR BVCFB PV C DE PV C DE eFDTO eYDTO BHOTT BHOTT 
NJHUI NJliUl J4:N';J U Y MN;TUY HGTYB HGTTB CXZSW CXZSW XEYVX KETVX 
BVGFT BVOFT FROUK FROtTX LRKGE LliXGB VSYTN VSYTN NBGltR NBGRR 
136 Pl36 PVAVA II II 

FUt v FZ2 Nlt24 T Lei v 1'Z2 P ORIS TENTH DT 
.... NR SS CD BVCXZ ASDFG BYTon FDTRH BVGFW XZSAW DSFRD FDGTR 
8 MJ'BFC AXFVH NOYRF vePDR 8DEWA Bvoax BSAZX 136 P II 

PUt PUt V FZ 2 FZ2 NR26 NR21!1 F F 011.19011.1 9 TENTH TENTH BT BT 
NR 34 NR 3 4 DFCTI DFCTI J'HUT .rHUT BVOR BVOR CFDE CFDB eVFO C VFO 
BHOY BHOY MNUY MN U Y SXHO 8XHO OFVT OFVT TRFO TRFO HYTO lIYTO 
N.rllU N.rH U YOTF YOTF VBDF VBDF CXZS CXZS sxez sxez OWSA OWSA 
138P 138P VA VA II II 

FUI V FZ2 HR28 T LC2 V FQI Y OR22 TENTH BT 
NR 36 CD TFOTE VCDFE DSXAZ CXDFO OFH.rlC lI.rE:LO IU.rKL B8KF.r 
MNBH.r HOYRT OFVBH OVCDB X e SEQ BVOFR OFDET OYOUT UIOP.r MNlIJ'K 
CFDET 1 891" I I 

FUI V FZ2 NR27 1" 011.16 TENTH BT 
NR36 CD xzevo VCFDR YTOHU NH.rUY HBOER DFTVD CVEOY a.rUOI 
LKM.rU NaUTO NHOP'R BVFED VP'CXZ 14~P I I 
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1"'0'1 V PZ2 NR28 Y GRl7 TENTH BT 
HaS? CD NBBOP VOFDE ODII'BW :BVGRY .JNBHG BROYT GPTRE BVOFR 
lCJllOY BVOFR CVFDE DXC8A ZXSEW LMNJ'Y 1411" I I 

PUt V FZ2 MR29 GR18 TENTH BT 
NRS8 CD MNJ'UT ZXCVB OIJ'XU BHGTR FDEWQ ASZXD PQALG IIV:PDE 
J'HYTF VCFED CGVHB NBHYR DSXAW BVGFR FDCXS 142P I I 

FU1 V FZ2 NRSI' P GR17 TENTH liT 
NR39 CD YGRDF FDESW FDTYR BRGYT J'HUIO XJ'IUY PLXIU KJ'YHT 
J'HGTR ZX C DS CXDFR GFTRE BVHGT NBHJY 14SP I I 

Taru NQ. 1£- 76 characters per minuu 

(T actical tr&ftic , 15 word. per ",;nute) 

KX? V XZ3 NBI P GRI" FOURTH BT 
bNRIi CD TYRSD OHOIY MKLRO BHTRY OPTOO NMURO LI .TEX lI""A I I I I 

t- XX? V XZS NR2 P GRIO FOURTlI BT 
NRS CD :MEIDl" MKLBB: IPYTS BeRDT l aPES MOpeD XLPYQ MNVXS 
UISD014.rOIYSETYDFOOlCYl~A II II 

XX7 V XZ3 NR3 OR2" FOURTH BT 
NRle CD MOl IE PUYTQ MJXHD PETYD Ll"LFL OMOIN TYQWI PKL.JR 
UDFTS KNBCX YQUQY MKNLI FUYES M.JROF A8DFO LFJXD OIUBS 11441" IIB11 

XX7 V XZ3 NR4 NITE OBI) FOURTH liT 
NRIS CD TYRJl:W NOPTW PUYTV VBRSP' OUAAL MPOWS 8~A I I I I 

XX7 V XZ3 NRt> P ORl9 FOURTH BT 
lilt1!! CD LFRJ' I BABOD MNHST ORTOP OOCTY MKLFG BNGER PITYQ 
KSDRT BVOFL QYUIT LPRST KJ'LHO EPTRS ADOKP KOITT 7 401" II II 

~ 
• 

~ 
" g -• , -• Z • 

. 

~ 
~ 

~ 



• 
~? 
< •• "I 
~ 
> 

T ape No. It-Continued 
][X7 V XZ3 NB6 GR21 FOURTH BT 
NB19 CD LOIUY .1HTRS KIIDOD MLFOH PIOYT DWTILP MDOPS QYTUB 
TYlLBW GRSDB BSHST )lABVe PUTYJI: XXLPH OYTHR COFTS ABCDF TBOPR 
9~ II II 

XX7 V XZ3 Na7 0 Oa26 FOURTH BT 
NR22 OD TRBRK MNBVC O YOIT PLXUT BDPRS M.1RGT WDKNX ZMOIP 
BHOF I OMPQW MBVCZ ;rYTHW PUTTS DETaS LX1HO DOF8A ABVCM ADWSU 
RWQOP GRDBS BNCXZ ORRcy LHOJD 8MP I I I I 

XX 7 V lCZ 3 NRS OB21 FOtrlLTH BT 
NR21!1 OD TYPIU DEPBL MBOTW EDP'RT PUMNB VDBFG QBWT& MROFT 
BVCFO MKLTY ERTYU QWBRT OBTYP MBYTR BJ'LGH QYBTS MERTS GBSTA 
865.6. I I I I 

.... XX 7 V XZ 3 NB,9 Y GR27 FOURTH BT 
S NR27 CD KonZe OPTaO KNBVe TYRSW SDFHK PUYWQ MOTW8 PIUYT 

VHOFD XDLJO PUYBW BV e RD PYGWS SHGRP tTEKS BSPYT KGRPT BHOTP 
OHRYSPIUHRSHBTRMPOHLLFITBGHBNC IllP II II 

XX7 V XZ3 NRt, P 0&22 FOURTH BT 
NR19 CD TYPRE KHSDG FLXJH REWQY YQRTS PIOYT KENXL ERTYU 
AFGRQ KGHTY SHI PB KNHXB THYRE GHTYW WDFHG X.JHFG KEP I E KN8LG 
MNHGT 620A I I I I 

XX7 V XZ 3 NRll G P G1l27 FOURTR BT 
NR19 CD TYPRE KRSDF FLXJ' .R RRWQY YQTRS PIOYT KENXL ERTYU 
AFGRQ MGRTY SRIPE KNRXI TRYRE GRTYWWDFRG TYERS LXJ'RO BIGRY 
GRRYSPIUR:&SRBTRMFGRLLFITEGRBHC l11P II II 

XX7 V XZ3 NR12 P G1l23 FOURTH BT 
NR46 CD FGBJ'Y QWRTY QUIOB GHTYR HNGTQ QYPIT KBPGT PTYRS 
KARSO KNVOP PTYWQ AMSNL MBRTY RTYWB MGHTP BBGJ"S DCVBP BVDRR 
OITYRTYQWEI1~P II II 
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XX? V KZ3 NBtS 0 OlLI8 FQUBTR BT 
NB.4 CD FOHIK BETB.S METRS GHBNT PTYU& MASDP GHBDY METOD: 
QWBRT TYUIO DFOBlL MASTY KETYU OnRWA ADSPD 8311A. I I I I 

XX7 V X:Z3 NlLI4 Y OR7 FOURTH BT . 
NB7 ATTACK AT DAWN BE INFORCBMEN'l'8 FOLLOW IfH~_A " " 
XX7 V XZS NBIII Y ORI? FOURTH BT 
NR12 CD OHRBB l\IBTYtT UD,TXl' GRRET MQOPB NEKLS ADPXL MENII' 
NBORU IEBPO MELBE MENZX ZYBTX NTBBY lln,p II II 

XX? V KZ3 NlLle P 011.24 FOURTH 11'1' 
NB34 CD BETTS ZCXVII SLPIT POTXL TNPOZ ZPOTY MLSK.r OHREW 
ALPEX MLDKJ DEOIII' MSLPE MANLT MEN!'B DEZCY MLSQI MLPYI QTBYU 
ANKEI' IOKJ'B MBPYI 9ftl'A I I I I 

XX? V KZ3 NBl7 OB2jJ FOURTH 
..... NRlI!I DFeTt THIll: SPIL NEKL 
gNOIU QERT MLHK MORT MLHI 

XX7 V KZ3 NRIS OR21 FOURTH 
NBl4 CD TPO I 0 CVBNM ANKLE 
NOIKP KNDKS ADHKL NMLX,J 
I1H2P I I I I 

BT 
TRIP MLKJ" MELS QBTS MLSH 
aSTY ORTU WEBS MPOB 4MP I I I I 

BT 
TRIUY QYPOL ALPOJ" MELST MLSHR 

MNYAN TROIS SRIEP MLERP BRTYO MLAPW 

KX 7 V KZ 3 NB19 OR8 FOURTH BT 
NRSMACHINE OUN NEST CAPTURZD NO LOSSES 126P II II 

XX7 V XZ3 NR21' OR24 POURTR BT 
NRll CD XLIOQ NXLQW KANYD ORTYU ABETZ XCVBN KNALE QRTYU 
NXLAB TPOIWNXLST KBITY QPOIS NOIUB SDPOB BSIET KLPAB IOSRE 
BTYUI QWBTS NXLSB961'A II II 

XX7 V EZ3 NR21 0:0.21 POUBTR 
NBto CD TROPS IOZYU MJ"KRT 
NATOR RYRES TBYUP QWYPO 
ljUI'A I I I I 

BT 
SLS:&B MPLPE 
OMEOU NAPOR 

TYQWD 
ALPRY 

DOIPA 
CMLAR 

MLXPW 
POITY CVBNV 
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Tape NQ, ll-Continued 

XX7 V XZS RD.:!.\! 0 OlUl" :FOURTH BT 
NB67 CD QWUIT FOOME SPOBT aEnVB ABDHG POlEN LIASD TRGSR 
QWTYU UDPGH Al LNK QRYVE VVDUI Oa:WBY YQTSD MPONT MLSK~ 
QTYUP vcnVD OETVB SHOPE 124111. I I I I 

XX7 V KZ3 NR23 P GR7 FOURTH BT 
NBljJ OBJECTIVE REACHED AWAIT FURTHER ORDERS 2&jJA II II 

KX7 V KZ3 NR24 0 OR17 FOURTH BT 
NR20 CD THIOF EROTS NOIRT NGHTW WDFOH QPOTU QYTFL NHBOJ 
THYER PRTOP OMOJM SOTEW WWOHT BVVPE UtlP II I I 

XX7 V KZ3 NRlltl 0&21 FOURTH DT 
RR2t1 DFCTI MOMO THYR WEnT XRBV VDFT wnRT GHRY VBMN 
QWRT TOMT JDMZ RTHY AMLE OBRE W8HI ALOP PROM SLOT 

..... 2t1t1P I I I I 

iKX? V XZ3 NR26 G 0&20 FOURTH BT 
NR23 CD GOltry SDFOR APOET ONMVB BBBTB RTRRW OyeTI APOID 
ABBVF PlOUY WTRFG li81EO METRY YQWYR REDOi' FLOOR POOPQ OBUBn 
ANHVT TETYT TTOIT GBODe 1~~P I I I I 

KX7 V KZ3 NR27 0 GR21 FOURTH BT 
NR1 3 C D VBNMS RTYUI FHVBE ALPER VBETR ISOIT MLALF ENTRE 
NOETD DDDKD NLSLP GOETD NODKD NOPER MLAR8 BPTIZ ZZNKZ WRTYS 
91~A I I I I 

KX 7 V KZ3 NR28 P GR8 POURTH BT 
NRI)~ ADVANCED TEN KILOMETERS BEND SUPPLIES REINFORCEMENTS 
2~~P I I I I 

KX7 V KZ3 NR29 GR19 POURTR BT 
NR41) CD GRIUR QWRDF FLASK ORINT 8LPEO ALSKT MENTH RETYA 
NALRT TREWY SNKLD ORTYI WNLET OHBNV JlVTYV WBTVB 71HIA I I I I 
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XX7 V )[Z 3 NR3ilt 011.22 FOURTH BT 
NR22 CD GHTTU WRET1! FLFLE EOHRl! FTYHO QWBTU AMLST MKOTE 
NLORT WBFOH SETBS NLETD DODOD NKLWE FOHLT MERET HELPS THYRa 
NSDSI7.,,,,, II II 

XX7 V KZ 3 NR S I GR2tt FOURTH BT 
NR24 CD TOTPO KETUJ" JEPET BNHGT WESWT MDOTY MBLPR BDFOH 
NPEOR TRESD EIMLP NLKET BLSLS METRY SLPOE MSLTE NOlET ll~P I I 

XX 7 V RZS NR 32 0 OR8 FOURTH BT 
NR78 BAltBED WIRE ENTANGLEMENTS HOLDING OUR ADVANCE 836A I I I I 

XX7 V XZ3 NRSS G 0 GR21 FOURTH BT 
NR77 CD BHORE MPOEN SLXEK" ORWEll. RETTR NLPOO MOT O E NKLSE 
NKLS:S: RITza ZYEQT MLSPE MALao NXSTZ XXDIX NLTE:X AZAOZ NPETO 
71!6P II II 

..... XX7 V KZ3 NB34 G P 011.17 FOURTH BT 
g NR42 DPCTI INGR TRIA DHUT NONX AGRI YEWS OPYT 

REDX EWPU NHKL RESA PTOF NRPU YHVZ S49P I I I I 

XX7 V Kza NRall HITE 011.22 FOURTH BT 
NRIIS CD YRQNP JITWC THEKA NGXLA NOPIT JKLAS A8FUX KKHF8 
BQPKZ ZITBV OAFSL LH8GH NOVAK RIYHA JLDAN KltQYW TQPKZ FllSLA 
RQINX8113P II II 

Tapt No. 1$- 76 chaNUur8 pu mintdt 

(Tadical traffic, 15 words per m inute) 
• 

FL2VFQ3NRIOR16FIR8T BT 
NR6 CD XEIltT PITUR NFWOV QITGB CIPX8 ORHAM QINHF PNVAD 
PRWYL KFJ08 YROMS TOMXE TPVHH 831A I I I I 
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Ta~ No. 13-Colll inued 

FL2 p'Q a NR 2 GRl4 FIRST BT 
FRo e KED O N ROAD ROUTE R4 AT A SPBED OF TWENTY MILES PER ROtra 11104 
I I I I 

PL ~ V P'Q3 NB 3 GR21 FIRST BT 
Nlt28 CD ML U VF VPG U T HODAL VTNUM VPEXP OLBSO NJ"TRC NYIOB 
SD C VT BHORZ TEUDa AIl'LPC HUTGB RIPVA. QYKTC TPl'IlHA FBXBH NISEL 
8444 I I I I 

FL 2 V FQ a NR. GBI7 FIRST BT 
HR 37 CD KETDA HIT e M KONKA RQOPA NHRB J MFDCZ TNISL HL O PT 
OADWN RPQNB V C DO,J URYWA EDSOll Q O PRD 848.6. I I I I 

FL2 V FQ 3 NRII P GRI S FIRST BT 
NR42 DFCTI INOR TRKA DH U T KCOX AGBI YEWS OPTT BO,;rI 

.... REDX EWP U KKKL REBA PT a I' NRPU YHVZ 849.& I I 1 I 

£ PL 2 V P'Q3 NR 6 G QR!Ol2 FIRST BT 
NRli3 C D YRPQN J I TW O THEMA NOLKA N O P I T XJ LA S AS FUX MKX!' 8 
EQPMZ ZITBV OAFSL LHSGH NOVAK RITHA lLDAN MRQYW TQPMZ FHSLA. 
RQINX 903 A II II 

FL 2 V FQ3 NR7 0 ORI6 FIRST BT 
NR 29 C D J"REPQ TRNKS LEKAD TADCK QOOTD TNALD RNIAP RDKAL 
T O AXS BO C BN Z IRPQ NHOSD NAOTA 907A I I I I 

P'L 2 V PQ 3 NRS 0 11.23 P'IR8T BT 
NRt8 DF C TI PQRX DTLL FOPU HI.JX AXDD HBNM OEIT IBNN 
NBV.J WERZ MERL IBTX LIX.J XIOP P O PP TBLE PONX KLPB 
VTN U MITF91 0 A II II 

FL2 v PQ 3 NR P NITE GRIP PIRST BT 
NR43 CD HREPQ QWBNP HAKLB TCXMA ZMXNC XN C BF TROPQ FXLAG 
QMPZY NORDC HRIRT GEIMP WNOXO UMRXA YTHFS .JXLAS 91 7 A I I I I 
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FL2 V FQ3 NRIO ORI2 FIRST BT 
MUSTARD OAS DEPOSITS IN THIS AREA THICK ADVISE 
DISPOSITION OF SUPPLIES 26(11" II 11 

l"L2 V FQ3 NRlI 1" OR26 FIRST BT 
NR?4 CD QNZSE PLMKO QUAZP TROPE NOITA NKLED DMBAX ROPAN 
NAUTD KLAHN IEATP SUSPA NUMTD K.JASL SLTYP NPETZ HA.JDS ZXASW 
POKLMANSIENAKELTMEIS926A II 11 

FL2 V FQ3 NRI2 GRI7 FIRST BT 
NR29 DFCT7 QPZM OWNX FOBO TA I S 
FULA S.JDK ROAO ISSM THAK KAND 

TIAL KFBL 
929A I I 

AIRB 
II 

FU.JK 

, FL2 V FQ3 NRI3 1" ORIS FIRST BT 

• 
~? 
< •• "I 
~ 
> 

NR3? CD PQIOT NORKS TOAIO NAITB MAIRT SKLKG ALT.JD D.JAHF 
MAOPB NUTYQ MEFPT ANOYH MLKAS NTAGS NRAPK 9321" I I I I 

.... FL2 V PQ3 NR14 0 OR20 FIRST BT 
QNR2S CD TRAIO MEPER SLBAL MATIY PQMZH AILTA MOTNH PAHSL 

M.JAKL LEAIT MATYD N.JTIQ .JKEQR YPQMZ XNVAC ORytrW NAKTU 93SA 

FL2 V FQ3 NR16 ORl6 FIRST BT 
NR49 CD WQPRT YAPER MITBZ 8HALF ALEIT l'QALS MAlTY RAIGH 
MATHA .JANOD PCVZS M.JNKL 93?A I I I I 

FL2 V FQ3 NRI6 Y GR24 FIRST 
HRUI DFCTI TRAY H.JE:L RITH 
A08P ALDE: QPWO RQIP THRT 
QMZP WONV CPAT 942A I I 

BT 
TWDC AIRO 
MZNX BA.JD 
II 

l"L2 V FQ3 NRI? 1" GR17 FIRST BT 

SIBL 
KARl 

AIEl" 
QMPZ 

MAlT 
KALO 

N1U3 CD TOPBR NAIT.J AMTOP KLAO.J BLAIT APTQC MAPTB NAKLR 
ATITY AMTAP NAPTB BOPTW QPNMC TBWYP 946A II II 
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Tape .YQ. 13--Contil\uoo 

FL2 V FQ S NRIS ORIO PIRST BT 
NRl4 CD UIPTH lAPRY MAPEN TWPZM JKLAD FALKE Ml'QUT RPWNV 
HAILS LEPTE PQLTY YaPTQ RAFOL RPQUT ALTIR MN C XZ 948A I I 

FL2 V FQS NRIO 0. GRIS FIR S T BT 
NRU CD PQIOT AITl'll JALXE EMTIP TOAI'E AIOPR TOPQV TPAIX 
TAPRU AORI'Q AMPTU MNVZX AI'CVN A IMNZ APTXM 9~lA I I I I 

7L2 V FQ 3 NR20 PORia FIRST BT 
NBl 6 DF C TI TPQE APET RYTB TRAP IRI'M PBVZ ENID XLHP 
APR I OQMZ HAXT LAPT OMi A II II 

FL2 V FQ 3 NR21 0 G R1 7 FIRST BT 
NR1 7 C D ASDFV LI S KB QPWOB LEIHY THEWS UI O I'D: WBRTG OUUYO 
MNBVP zxcvo tYNBO RFVGHUBBVP BRUIQ 1004.6. II II 

o FL2 V PQ 3 NR22 P GIll S FIlLaT BT 
"" NRIS CD QW:£RF O XMNH IJNDa URBVF YOV e D TFCXS BDXZA gAZED 

W S XCF EDCVG RFVBB UQHBV YWOVC I JNMK OKMLP 1006A I I I I 

FL2 V 7Q S NR 2 3 0. GR 2 4 FIRST BT 

I I 

NRtO C O REWSD TYUH G U I O X.T LX.;rNU X.THBY HGFRC QPOWY H1XUY 
REDFV lIONM C DERT BOTYU NJIOP M1UYT VFREW QWEDC YU1MN IJMXU 
HYFRDHUBTQZCBMLI008A II II 
PL 2 V FQ 3 NR24 Y GR18 PIRST BT 
NR2 CD UIYTR Xl110F 1I1KLO IINDL LIG'l'D WDYBH IYTBV NOPQR 
PQYTR NIIOX HNUIR PTNKY MA O RT NAHVI NIPQT l 0 09A II II 

PL2 V FQ 3 NR2& Y OR 2 1 FIRST BT 
NltS DF C TI QPWC EIRU TYOH ALSX D1FX EICN MEIX NOQM 
ZMXN AONV ASH.J EIOT MOTY QPMC NBYT QPTO MIXL HJOF 
l012A I I I I 
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FL2 V FQ3 NRlIe P OR14 FIRST BT 
FOtrR REPLACEMENTS DUE YOUR COMMAND POST THIS AFTERNOON RADIO 
TIME or THEIR ARRIVAL 10111A II II 

BT FL2 V FQ3 NR27 OBIS FIRST 
NR4 CD ETUPQ PAITM AOU'l'L 
.TAMeR CVZNA HQPQY MAlTY 

l"L2 V FQ3 NR2S 0 GR21! FIRST 
NRe CD WROUY APRT.T MAlTR 
HALFX AMELS EXLAO ALEPE 
RQPUT YAROS AMOEP NVBCZ 

PL2 V FQ3 NR29 OR17 FIRST 
NBS CD RTPOY AORPE RIQNC 
MAPTY BONVB NVXDL LKHSD 

NUBYR HBOtrT MAtrYT oTALXE MoTHBV 
QYRWP HIXLA HFGTE 1017A " " 

BT 
HLXDA XPQMN XAORP TURAE MAPRY 
HEPTE AOEYT QPTYR AMOTY APRVB CZLAM 
1018A 11 11 

BT 
MAOTR HGJXL 
ZXMAT TORPD 

..... FL2VFQaNR300R23FIRST BT 

LXAIE AXEIT EXATY 
1019A 11 11 

SNR32 DFOTl RTEY UITP MITT AORP RYAL HDLF NJEO MEPE 
NAIT OHJ'D XELE LEIT AOTP ALEP MA1]T YTLS LEIT XJnK 
EPQW QWXZ 1021A I I I I 

PL2 V FQa NR3t ORI6"FIRST BT 
NR41 CD QPWOE NAITY KEOFE NITYH MAlTY NEJ'KL CNALD THOJF 
WPOTM 1]NXJF CXZBN MACRY RSKDA 1023A I I I I 

FL2 V FQ3 NR32 OR18 FIRST 
NRt> CD REQYT AOTPE OPELT 
VGBRY HURTY NAITY ZASXD 

BT 
NoT ItrY BHYTR GV:8HI 
CFDER VFGRT UQNZM 

FL2 V FQ3 NR33 GRI3 FIRST BT 

MXINH BIIGVF 
1020A I I I I 

RATIONS RUNNING LOW CUT OFF FROM DEPOT BY LINE OF 
INFANTRY CAVALRY 1028A I I I I 
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Tape No. 13-Continued 

PL~ V FQ3 lI&S4 O:a.g4 FIlleT BT 
NBIO CD QPWOT TIRoa J"HDLJ' NAltDL NXTUI NtJTYA CUITH aNUTB _ 
)'(.6.0PR RJ'XLA MAXBL MAeRZ NAITH lIIBTNB: ZllLAI NBJ:QI AxeDP J"APB.B 
J'BHTYCHUITl"ANTBI030A II II 

PL2 V FQ8 NILSIi GIU9 pIll8T BT 
NB91 CD IlARIT NAXP'L BTAIJI' AX1HO HaLDI A,XLBP KElTY HADaB 
NAIRP AIIBOI NAITtI' ROPEL )fASUQ FNAJ"B KALRB TBGRtI' IOUA II II 

Tapt No. 14-100 charae~r~ p~r mi1!UU 

(T""tical traffic, 20 .. ;ord. per minu te) 

LXI V LIB NBI GRI9 SBVBNTH BT 
NB2 OD XOXNT BHTBM NMORT PBXXN HCVZM OBNBT 

::::NNBltr IBOIB BUOBB BBMOB IZCIIlX PXBXQ XBBIT 
o 

LXI V LXB NB2 Galli SBVBNTH BT 
lIRS CD Dl"CTJ' IORYT OBXXT BRRSH BINXT DBBCll 
ZXIBPQPOGCYCBXNZBXIN902A II II 

LXI V LXS NBS P OB21 SEVENTH BT 
HB. CD NEI8L INUTY XVFHG XNBYT It.71aX BX C BH 
ADIMA BXITN OPOOB BBDSA IMIITX ADOHO VIBOB 
903A I I I I 

LXI V LX8 NR4 OR22 8BVBNTH 
NR4 CD REBXB ABOBI AVERN 
A8D:PG 8D:FGB DPOlllt AQWEX 

II 
XRBYT 904A 

BT 
QBWRT 
NOTES 

WBRTY 
BNEQT 

BRTYU 
:POXER 

:POTZQ XBBTO 
ROTBQ90IA II II 

BlIRIO LOTTK 

XI TilT BEDSA 
.BOBR ROTPJI 

trIOPA 

REROK 

RTTUI 
ZBJtIN PKBNT RQHPD 
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LXI V LX8 NK I) GR19 SEVENTH BT 
NKI) DFCTI NRJ"H ERIS IENM THNI eaED JREN KYOT Ytrll.1 
BXZX SBIE SXXE QOFQ EIXZ ZXIT UIOK BENT 90c>A II II 

LXI V LXS NR6 GRI4 SEVENTH DT 
REQUEST PLANES SENT ON BARRASSING DETAIL TO ENEMY8 SOUTHERN LINES 

~ 

OROUNDBTRAFINOPOSSIBLE906A II II 

LXI V LX8 NK7 OR24 SEVENTH BT 
NR(l6 eJ) YOPPN NUQES SIEMF FTMNV BFDCQ EPDRN KDBeL REwax 
FNSTB TPPDB PQNCK COLXN NQRTY HESTl' QWERT RUNJN NESTZ FBXNT 
JELNT RQSPD NIXNT 906A I I I I 

LXI V LX8 NRS OR21) SEVENTH BT 
NR71 CD BNOFO REUDV KEING XXEUA IEROH B OV WI ILKJN AVCRN 
IEBON XXEIT KEIEE CDX ,JN XX'BOT AA8NT EIMNT XNSIP EKPOT CNJ'MT 
YZTOM BAYKE OIPAN RUIXT 907A I I I I 

,t:LXl v LX8 NBS ORI7 SEVENTH BT 
NBS DFCTI UROS IDIV EXCL YZTO BYAK O.11'A OKID RIUX 
JANW NYIM NlIIM USDT USDT IBTP 908A 11 II 

LXI V LX8 NRIO GR19 8EVENTH BT 
NR9 DFCTI ETBL AXMZ DYXV EUOG EOYA INIY YUEA OMGF 
INIY YUEA OMGF OFRZ OVDO .1UAC AWRT UHMO 906A 

LXl'v LX 8 NRIl OR20 SEVENTH BT 
NRlO CD XORMO HDBAT SAARN XOVEN GOUET SMANI IBTEN UILOR 
ISOON ICEYN FYDOT EMDZC IEIRN OLITP ETBNC HQHPD NIXTU 909A II 

LXI V LX8 NR12 00 Y OR20 SEVENTH BT 
NR69 CD NEOXT IMCEN IUD.1I1 UODAN EIONT E80AN CND.1W EOTNE 
NITFO liNTON LWQNT WIEIT NOCIO PAESE ALSLD D.10HE NOTUN 10101' II 
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Tap" N o. 14---Culltinued 

LXI v LXS NalS OR22 SBVENTli BT 
NEll CD DFCT~ KUNHN HYVYO ZEZEQ WBTNP PltXON !'EaTY INOPT 
NYGDN NENT}> FBRTT BOTNE: KPTON KERTY gUION WERNR HaNTH PERKN 
IPINT lIIOP II II 

LXI V LXS NR14 GR23 SEVENTH BT 
NallO CD FINIT LOTHE: ltRTYN ESAYY NESTO FOFTS XEZEN NUTTY 
NIXTN FOXltT TSTNT HASNT TESTN PERTN QUINN WEPTN P'IXFJ 11181 
L01J1T ASNSKMIIP II II 

LXI V LX8 Nau GRII SEVENTH liT 
ltXSNR41SEVBNTH444P44QP II II 

LXI V LX8 NRl6 GR21! SEVENTH BT 
NR19 CD TITEN FEQTY POINM MOENE FERTP ZEXEN CMNGD RRNOW 

..... BANTH FIFTP BEONT SHIBH FEINT ERORQ POTNT OITNQ BRTTS J'NR.rN 
~VEMENZXCVMQWER.rFIIBE94SP II II 

LXI V LX 8 NRl 7 OR26 SEVENTH BT 
NR21 CD DNATP QUIRT WERNI FERTM ABSAN SABSN DIDQ,J' FODFK 
OISIO JJKMN BISNT BRTay F'EMTN NIXON FEMNT IOTNMXIXIN BMMNA 
RQRPN RRNEW NTEMT QSTMN ZZANM 941A I I I I 

LXI V LXS NRIS OR16 SEVENTH liT 
NR121 DFCTI WANT FINT POTN MANT EANT QRTY FIXN NOTM 
SISNEAIJ"J"IKLLNTFMENT749A II II 

LXI V LX8 NRl9 ORl7 SEVENTH liT 
NR222 CD FINJ"Y OOPEN FIMEN RQDHN l!:NETM FONTA WENTJ" HRNBW 
EOJ"O:F :FBMNT LPWNT ALSKN AJ"KNE NBMNT 933A I I I I 
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LXI V LX8 NE20 OB.:;)2 SEVENTH BT 
NE99 CD QUINT WERTP BASNT RUMPO TRBNT TUKAN UNlET IOPNT 

.. TNIMN POINT OMANT BFENT XEXIP IMNIO MENTL ZEJ'QN PENTP KASTM 
~ QUIOP333P II II 
" ": LXI V LX8 NRal GRill SEVENTH BT 
1 NR889 DFCTI BNTY PINT POKY PEMN QUIT WEAN MElT OLEN 

L
'" EMNT PETY FERZ NIMH 8321' I I I I 

LXI V LXS NR22 GBll SEVENTH BT 
TROOPS CONCENTRATION EAST OF RIVER PROVING lCPPBCTIVE FURTHER 
DBTAI LS LATER 931A I I I I 

LXI V LX8 NE23 OBI8 SEVENTH BT 
NB44 DFCTI QJ"J'Y WKXN ZAET PENT SENX PINT LOSN MEQN 
QPWOltORI BUTTALSXXDPI OHZMNIPT3311A Il II 

...... LXl V LX8 NR24 ORIO SEVENTH BT 
~NR41 CD PEMNT HMAST BMNTY PISNT LOANT EMENT KIBBE EllEN 

LOTZE BANAT EMETP FINTR HIEEMMENTJ EMDJK LINTP 41161' II II 

LXI V LX8 KR211 OR20 SEVENTH BT 
NBIOO CD NOWIT BMENT WIEMT POZON ZEMNT HUTEN MINIE GHLID 
EMET O HIENT BSHET PINTP LITlE HEREQ lKHGN NITOP ZEXLN 649.01 II 

LXI V LXS NR26 P GR21 SEVENTH BT • 
NRta CD PINTO LOTNT HIENT QPOTN MENTA KINTO HHNET LIENT 
MESSE EAS.JY MINTO LINTP HENZQ LITME HEQNT EPITP HIEMT LPOIN 
949.01 I I I I 

LXt V LXS NR27 GRI6 SEVENTH BT 
NR922 CD HIMBT LOPBN QITNT PEMTP HRIOP ZEMIT HIBMT LOANT 
GtrE1N JITNP EATOP SIXEN GEMET 848.01 II II 
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Tape No. 14-Continued 

LXi V LX8 NR28 OR21) SEVENTH BT 
NR29 CD ENSUS tRHIT PEMTP EMNTO LIQNT PEMTZ HIENT LIOTN 
MESSI: ESSIS JUMNT B;.IQNT LOTAN .JUMTN QUENT FIENT LOA;rS WJWMT 
AWJAJEISHTMONTAEEMTY934A II II 

LXI V LXS NR2S GR21 SEVENTH liT 
NBSI DFCTI EAMN KITN LOAN KENT FUNT LIAR BANT LUNT 
KIST BANT FOEX LOAT MENT NOTA LOAT SPEll LQON LILA 847.& " " 
LXI V LXe NR30 0 OR12 SltVENTH 11'1' 
THREE REPLACEMENTS THIS UNIT ARRIVED YESTERDAY AM ONE SEBOA.NT 
TWO CORPORALS 1039.& I I I I 

LXI V LXS NBSl GR22 SEVENTli liT 
NR44 DFCTJ EM:EM LOAT PINT EAST ENNW :teETH LOAT KENT 

_EOAQ lIlEN NITO POET METO MAST BATT HQNT MOTN FIXT 
'z::M:ESTI26A II II 

LXI V LXS NBS2 P GB17 SEVENTH liT 
NBI'1 CD NETOL PINTO FITOH LEASN SENTA MINTO HQHET PINTO 
MYNTA XI NLO QITON ME STO RANTO MENTA 847A I I II 

LXI V LX8 NR33 GR17 SEVENTH BT 
NR12 CD HENTA NINAS l"ERTY AUINT MENTA LIANT HBTOP FERNT 
ZENTO LAXTO MENTA MENTA EFNTA MANTA 846A I I I I 

LXI V LX8 NR 3 4 GRI9 8EVENTH BT 
NRll8 CD FENTO LASTO MENTA FBRNT HASON MANTO XIXBN FENTA 
MENTA FERMT LISTO PERTO HIEST MENTA FEROZ LLSTO 443A II 

LXI V LX8 NR3/) GRl9 SEVENTH BT 
NR119 CD QUINT FERTO LITON MENTA FERTO XRRON ZELAT BMATO 

" 
PIOHN VNTTN MNXNT XZNTO WIPOT MENTO HISTO XEENT 441A J J J I 
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LXI V LX8 HR 36 GR23 SBVBNTH BT 
NB1l8 CD QI'l'ON FENTN LI8TO MENTA NOTAL EISTO KENT.&. POTOL 
MENTA MENTA FISOH HERON NOTAI' MENTA WIZIZ ZXVNO ZCNTO VNBBN 
EPO.JH On.rDN 223A II II 

LXI V LXS HlI.S7 OR27 SEVENTH DT 
NBI CD QUITO WEBTC BA8TH MENTA B UN T'&' YIYEN YlENT UOONN 
EXONT MBNTA MENTA. L O STH M NTAL ZCXNM Z6NYT LONTA MENTA PIOTA 

~ 

MEHTA METAL ZSILA VETZX WOTET BANTA 2211' II II 

LXt V LXS NB SS ORle SEVENTH DT 
NR 333 DFCTI BATM KENT MOTH QITO BANT FINT MOTN MgNT 
HOTNQOITMENTHOTAIEAN449P II II 

LXI V LXS HR39 ORI? SEVENTH DT 
NR190 C D MENTA FERTO LITIO QITAN SESON SABAN DODno n.TXLA 
LADPll NEBAT ZIeHM ONTOI' MENTA BATOl' 4441' I I I I 

t: LXI V LIS NR40 00 Y DR22 SEVENTH 
Na2 CD ASNTA LOSTH MENTA MENTW 
SESIS PBBNT LOATN NOTAI' EISTO 

BT 
BASTM FETTO 
JXGRN QJAST 

OEOMN NOTAL 
NOATO NATIO ALAN"!' 

BNDAN 71)8A I I I I 

Tape No. 16- 100 cMracUrl IMr minuh 

(Tactical traffic, 20 worth per minute) 

FRI V FR S NRI 0 GR17 SBCOND DT 
NRll CD S"E XTA IRTOB JUOBC VOVYD CSJYB QUGYF CEBXW WAICll 
YZBIA HETBI ZIOUT GHTED MV O PL BFVJQ lll1P II II 

Flll V FRS NRII T CDS V BCII G Y 0 ORIIO SBCOND BT 
NB6 CD SIlVA JBLLO DUOTN AMQIB UBIXZ NATSE l!OKIA ORALB 
J:OPAN TOANC DOKTA IUPAM KWONG TYllWP LQDCD INOWQ OJ:LNS 9l0A " " 
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FRI V FRS HRS GB.20 SECOND 
NB.7 CD OFGAL YTRAN WOBOX 
WPOTN TEWON TONWQ TROWA 

1'ape ll'o. i s- Continued 

BT 
QUaOH XAVNT 
VXARtJ' XOAMI 

PRI V PRS NR4 G 0 0.&23 SECOND BT 

ltLBNI 
PWRAM 

Nag CD MUYRQ THOW,," MAYWQ AQISP WOTRN MEIGM 
PWOAl!( WOAND ALENa DONWI BHTMA DWQSM THAPZ 
OXBUV MAORW 924& I I I I 

FRI V FR3 NRI) P GR19 SECOND BT 

lLABO lOONY 
LANa,," KA,P:W;Z 921& I I 

.TYTFW QPBZX 
TNWTV ONLUD IA,WLC 

NlllO DFCTI WODO OLEO SYAP WOPE WUWB STAP EZRa 
WARU MEllI ZULP TAXA .lEPY DEPD CYBE PENY 930& 

nAQY 
II II 

F1I.l V FR3 NRe GR13 SECOND BT 
ENEMY TANKS HAVE BEEN ROUTED WERE LAST SEEN IN VICINITY 

... OF ARNEYTCWN 823& I I I I -a>pRIV:FR3NR7GR26 SECOND BT 
liRe CD CYXMX .TBLA8 EUYCA ERRAO CYYFT WAHYU AMQIF UMAHB 
IOOHo. CYMXX ARPHN YlMSX: LANDJ[ ONLYR ALPEMBOIBW ALPZS XWA ·CF 
EMAQP NYTND MAOTR MAOFW 93liA I I I I 

FRI V FR3 NRB GRIIi SECOND liT 
NRB CD KLYTR MAONF APMWY CIWHI HNB;IK CYST;I TtrXGC WVA;IK 
EMZAL NtrQWS KINDS QStrDK 921A I I I I 

FRI V :FR3 NR9 P GRl6 SECOND BT 
NRI9 CD HNB;IK 3MCIK L30ER VWZIL RTVER MKPFQ DQKKA BZCtrO 
GSLDM DOXGL FHMLT RSPKD trTHK3 92&A II I I 

PRI V FR3 NRI, T CDS V BC2 G Y 0 GR18 SECOND BT 
NR22 CD 3ALN:M LANK!: AL8SM ALDNI ALDMS ALRWQ PNBWX MAOLQ 
WPAMW OWACV PWTYB AMON!: AMPBW trDX8Z ItJPOQ 829A I I I I 
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FBI V FR3 Hall OR16 SECOND BT 
NBS7 CD YBPOT MAOND MAOWX AONVB WEK.rI GHD.TA ltUIKJ QBSZX 
MORAU TUJVM OWE PM TPBWY 930A I I I I 

PBI V FRS NR12 OR16 SECOND liT 
MAIN BODY OF SUPPLIES LOCATED AT PUMPKINPATCH .JUNCTION SEND BACK 
OUARDTOMAINTAINORDERLYDISTRIBUTION931A II II 

FBI V FR3 NBIS Y P 0:8.14 SECOND BT 
NR23 OD XMZ1K JIMEF CUMLC YMOAE l"IMVC MXDOF JX.rwz CMUTM 
QMONBIRTYUPWRIUIIUj)A II II 

FBI V FRS NRl4 GR16 SECOND BT 
NR9 CD MJ'CHF NCJDR GDYEI DOERI LADWM ANCWE QPUOE MAOTD 
MAOTE CXWQZ QPWMX WTEIV 947A Il I I 

FRI V PR3 NRH> P OR18 SBCOND BT 
.... NR34 DFeTt NJUM TIUE: WQED ASDE WEBl' BRTO RYTH YUIK 
:;vcsz BHTO OPKB MPKW KLIH CZXX JAWQ 948A II II 

PBI V PR3 NBIO P OR17 SECOND liT 
NR2 CD XMJZK .rIKRF CMUCL YJOAB FIMVK XMCOF MQCEA CTUMN 
AONE8MAOWWVKMIFJISEQXMFOCXQLWU9~8A II II 

PRI V PR3 NR17 NITE OR19 SECOND 
NR 7 CD MAOEN TRPME OEMPS MEONA 
ENSDX MWORN OTUTM TPWMO WQR8K 

PRI V FR3 NRl8 OR22 SECOND BT 

BT 
XQYRO 
MWOND 

PRWMN 
OEZXY 

MWHTZ OMESW 
PWQVT 936A I I II 

NR38 CD MOWXZ NEOWN ETUWN OEWAM WYRND AJAWli ALIRN OWNAW 
OWNAL OENIE QWEOP IUYTQ OI8DO LXDaH lIJXA8 WBNCDAFDSO LJXDll 
MNOVX 939A I I I I 

PRI V FR3 NR19 Y OR19 8ECOND BT 
NR39 CD LXJXN IlOFCV IOPUY PDSER MJXHB FDREW JllBVC WPJUY 
OlJ"IYP HeBSR WUORU EJHDW QOEMC WlCDNC QLSIE WJDNV liJI7A II II 
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Tape No. J5- Continued 

PILI v FILS NR2e GR21' SBCOND BT 
NIL4e CD WKS.TD FUWCN WQDSG KDXZM AS ZXM QPW.TX ILKSNC WXLDa 
QODJV waDCK QHASC WODNX DLXAM WHDOV ZSWGH WIOF.l XONES linSA 

Fil.l v FR3 NR21 GRI6 SECOND BT 
NR41 CD ALSKF WURVS WOFBZ QODNC DUWZX OENSV OENAL Y8LCM 
ONSAM ALEND MIlI:QD QPROX IBWQZ le2eA II I I 

Fil.l V FR3 NR22 P GRI7 SECOND BT 
NR43 CD WHDSV ALEHD OIEUT WPCXZ .lFNMS OQEIU ZXMEY OPETD 

. UHFRW ETUOG MVBDU RGB.l I OXNGY W8XCF 1I'I39A II I I 
• 

• 
~? 
< •• "I 
~ 
> 

Fil.l V FR3 NR23 G GRIS SECOND BT 
NR44 CD PLX.JY IHYTR HGFRE H.lNBV DTJVZ IEXAN QPSOC WIUHD 
QK8JC BHDOP .lIUYE .lNXZC MKOEY LNMOH DFTES 11'39A II II 

~FRI V FR3 NR24 0 Y 0 011.24 SECOND BT 
ooNR42 DFCTI QOWI ALXD DNMC WIOR W.lXC ARK.J WOXZ LKUI 

LKYU OPTR EWSD .JK8t ONSE REOP HOMK ALD.J EIOZ WDK.l 
NPOD NK8.l OZXV le31A I I II 

Fil.l V FR3 NR211 011.17 SECOND BT 
NR43 CD MCCIK .lINER OIOXD ONETY APEMC NOEAL Q.JLSP LOEAN 
.lADEN SCXPE ALWON ZENCA PANEQ ZICQV 1I'I32A II II 

FRI V FR3 NR26 011.20 SECOND BT 
NR44 CD NKJVS QACEM OANSW ZWQYT OENSL ETRIN ONEAN EATON 
SHDRL UAITM APNEM WTEUY UITYE WORIY A.JDHO SLDKO ZNCME 1I'I33A 

FRI V FR3 NR27 011.111 SECOND BT 
NR411 CD WQIUC ALDNO AIEND AIEWQ QOEJiC SLRLX WICNO WORND 
QPALZ SHPKE E I PND WNXZV 11'34A I I I I 
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FBI V FR3 NR28 NITE GB16 SECOND DT 
NR47 CD NBHOP' GHTYR .1KHUY GFDSE CN VBO DKGJ"H WOBJ'V XLlIJF 
.JKUIY HOTRE DROlL HBVFD HVYFB IjJ3!lA II I I 

FBI V FRS NR 29 P GRl7 SECOND DT 
NR49 CD M.TXHO .TROPD IUTDR NOJ"RT POIND CXZSD SISEZ .lDveM 
J80CB WI O FG :IFDHT DKONa UTaan BTFRS Ilt37A II II 

FRI V FR3 NBSI' GRl9 SECOND DT 
NRto1 CD .TRNOF KYRTD RJ UO I SLFER ZXCDE OFTER IOREE ORlrolL 
SHope VBHRT WQAOO .TRODP QOFHT YFVBR EYRTD OHVDP lfi!l38A I I 1 I 

FBI V FR 3 NR 31 0. GRIS SECOND DT 
NR62 C D UYRPO IUROF IHVZX REWQA OZXSE HOOVB FTBSD OTFJR 
eYHVl" OSXFV WTYDF ORUTY FROVX IYFOY QBDZX 1fi!139A I I I I 

FRI V FR3 NR32 0.& 2 4 SECO ND DT 
,..NR 64 CD WSNBF KYRTD FORYT HFOTS CXZ8W BVODF JOTHR FGJ"HD 
:;:;FSXCV OFRJI HOTTa PDOHR WQADF HKJLO .JOBNl{ ,TDRTY FWEZX FBODY 

KLSOH BFHGT CDEwa lfi!l24A I I I I 

FRI V FR3 NR33 P OR22 SBCOND BT 
NROII C D .THOTY OHRTB FORTD H.JKLN BNHOB .TKUIO .TlCHFT BRYTF 
HBNOF DFHO.J BCVNM QWRBT YRFOli BHOFR FHO.TU HDFOR OK.JBB ZCXVB 
WASQR IfJ211A II II 

FRI V FR3 NR34 OR17 SBCOND BT 
NR07 CD FOTRE FllOYT OliTYR OHDXZ ZXCVB .THOTY FORTD WASQW 
L.TKHO OHKCV BVOFD OHTED BHFFT .TKNMY IfJ27A I I I I 

FRI V FR3 NR30 ORl4 SECOND BT 
ENEMY ADVANCINO ON OUR LEFT FLANK MACHINE NOT EFFECTIVE 8UFFE1I.INO 
HEAVY LOSSES ADVISE IfJ28A II II 

FRI V FR3 NR36 011.18 SECOND BT 
NR IIS CD .THFOT HOFDS DVDBB M.JH.TY HOTYF RDCXZ XWlI.ED GHOT1I. 
KLCEW XCVDI OTDKN IEUSH OHYDV lBHFT G.JBXW IfJ2SA I I I I 
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Tapt. No. 16-Continued 

PBI v FR 3 NB37 GRI 7 SE CO ND BT 
NR6!" CD H U 8UI BPRaT ODV C B ZX C WlC PROFD PTEHK FBIBV X O BZV 
BDTEJ" OERNY EUVDT AZXWW NZ C W O IOBEP 1,3"" I I I I 

FlU V ]1'1 3 NR SS 011.1 8 SEOOND BT 
NR S I CD AFDBE DPR8W D C XVR NVGBR CaRT!' GDPES LXI.111 DXWOB 
KSIEN O.1P!'R DOTVC S UT KR F C E.1Y CU7VE ZWQLB Ij!132 .& II II 

PD.I V PR 3 NR39 ORI9 SECOND BT 
NBB3 o n FDREW COPDR BPXCU lUSTY VPTRE DHDTY .JBBPG ORYTP 
MBN O R PTUIO BVPOli: Q PBDWHKYUB BRJ'TY G.1HRT IOXWP Ilt33.& II 

FBI V PR 3 NR4, P OR::I2 SKCOND BT 
NRM CD .1NBPG BF O RE F OT RD J'UYIO KHMOR GPBYO BO O ER POHRT 

" 
J'XYUI PKwa c NBV70 OPDEW ABWBR DPRTO GRTYP DHT U M IRBN .. X O DEW 

~ZERCX 1"32,0\ II II 
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TM 11-432 
CODE PRACTICE EQUIPMENT 

I .... O. 062.11 (11- 1_1).) 

By ORDJ:II OF THE SECRET ... ltY or 'VAIt: 

0l'FI0IAL: 
E. S. A.pAMS, 

Major General, 
The Adjutant General. 

DI!!TlUBUTION: 

G. C. MARSHALL, 
Ohief of Staff. 

Bn and H 1; 2, 4, 6, 7, 11 and 17 (2) ; IC 11 (2). 
(For explanation of symbols, see FM 21--6.) 
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