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TM 11-432 ,
o1 CODE PRACTICE EQUIPMENT

30. Keyer TG-10-(*).—The general instructions given for the
Lon-Ga-Tone unit apply to the automatic Keyer TG-10—(*).
To disengagethe * * * words per minute.

[A. G. 800.7 (27 Jul 48).] (C 1, 80 Aug 43.)

35. Preliminary adjustment of tone level.

L * * * * * *
¢. Using Keyer TG-10-(*).—Same as for Lon-Ga-Tone, type 7.
L * * * * *

[A. G. 800.7 (27 Jul 43).] (C 1, 80 Aug 43))

39. Keyer TG-10-(*).—The circuit diagram of Keyer TG—10-B
appears as figure 33. Circuit diagrams for other Xeyers
TG-10—-(*) appear in TM 11-447. A back view of the chassis
of Keyer TG—-10-B, with the parts marked to correspond with the
wiring diagram, follows as figure 34.

* » » * * * *

a. Functioning of circuit.—The circuit of * * * the 6V6 type.

Circuit details for Keyers TG—10—(*) are shown in TM 11-447.

[A. G. 800.7 (27 Jul 483).] (C1, 80 Aug 43.)
L4 * * * * * L

BY ORDER OF THE SECRETARY OF WAR: :
G. C. MARSHALL,
Chief of Staff.
OFFICIAL:
J. A. ULIO,
Major General,
The Adjputant General.

©. 8. GOVERNMENT PRINTING OFFICE: 1549
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TM 11-432
*C 3
TECHNICAL MANUAL
— .
CODE PRACTICE EQUIPMENT
CHANGES ” ﬁmn DEPARTMENT,
No. 2 } WasHiNeroN 25, D. C., 20 April 1944,

TM 11-432, 2 February 1942, is changed as follows:
Arpenpix II1 (AppED)

EMERGENCY CODE PRACTICE EQUIPMENT

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

2. Sources of tone.—a. A tone source for practice may be obtained
by connecting a buzzer as shown in figure 52. The headphones are
in series, with a capacitor across the coil of the buzzer. The strength
of the signal in the headphones may be reduced by the use of smaller
capacitors. The buzzer may be made from a 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 produced by
the use of a vacuum tube audio-oscillator as shown in figure 53. In
addition to key and headphones, the necessary parts are a grid resistor
and capacitor, tube (1G4G or equivalent), socket, and audio-trans-
former. If the circuit fails Lo oscillate, one winding of the audio-
transformer should be reversed. This equipment can supply power
for only a few head sets, but by use of the oscillator shown in figure 53,
together with a small audio-amplifier, more power can be obtained.

b. In the use of buzzers or oscillator circuits for code practice train-
ing, all necessary precaution should be taken to prevent interference
with operational radio equipment.

¢. 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 frequencies made.

*These changes supersede section II, Training Circular No. 35, War Department, 1948.
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TM 11-432
Cc2 CODE PRACTICE EQUIPMENT

BUZZER KEY

002 MFD.
——

S o ¢
HEADPHONES BATTERY
3 VOLTS

TL5044)
F1GURE 52.—Buzzer circuit diagram.

0.25 MEG.

Sw » /L_%2.5V

Tsv_ KEY ~ * HEADPHONES
: TL50442

F1guRE §3.—Simple audio-oscillator,

3. Telegraph set TG—5 as source of tone.—Telegraph set TG-5
may be used as a source of tone and keying for supplying head sets.
Buzzer BZ-5 may be salvaged from an unserviceable telegraph set
TG-5 and used in the manner indicated in paragraph 2.

4. Instruction.—In the absence of sufficient head sets, a loud-
speaker may be used for group instruction.

[A. G. 300.7 (24 Mar 44).]
By ORDER OF THE SECRETARY OF WAR:
G.C. MARSHALL,
Chief of Staff.
OFFICIAL:
J. A. ULIO,
Major General,
The Adjutant General.

U. S GOVERNMENT PRINTING OFFICE: 1944
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_TECHNICAL MANUAL.E\.:’ ,,, T

A lf" .
CODE PRACTICE EQUIPMENT /¢,

_ A
CHANGES WAR N E‘PARTHEVT
No. 8 : WASHINGTON 25, D. .\1‘ Febluary 1945

TM 11-432, 2 February 1942, is changed as follows: ™.

14.1. Code Practice Equipment EE-94-B (Added) —Fxgure
5.1 is a block diagram of Code Practice Equipment EE-94-B for a
school of 20 students. The equipment consists of one switchboard
BD-57—( ) with auxiliary patching board, six Automatic Keyers
TG-10-( ), one Oscillator VO-3-( ), one Recorder BC-791-B, one
Tape Puller MC-310-B, and various accessories. The physical place-
ment of the equipment is similar to that described in paragraph 14.

NoreE.—This paragraph and paragrgxphs 14.2 through 14.4 cover'typical installa-
tions of Code Practice Equipments EE-94—( -), EE-95-( ), and EE-96-( ). The
components of these equipments will vary with the different models, but the

general arrangements will be similar to the diagrams shown. Official nomen-
clature followed by ( ) indicates all models of the equipment, :

14.2. Code Practice Equipment EE-94-E (Added).—a. Fig-
ure 5.2 is a block diagram of Code Practice Equipment EE-94-E fora -
school of 20 students. The equipment consists of one Switchboard
BD-114, six Automatic Keyers TG-34-( ), one Oscillator VO-3—( ),
one Recorder BC-1016, and the various accessories. The physical
placement of the equipment will be similar to that described in para-
graph 14.

b. When using Switchboard BD—114 wire the auxiliary switch-
board tone to a pair of terminals associated with the auxiliary tone
jacks. Connect the tone to the primary of transformers C69 by in-
serting the plug of the white cord into the tone jack to which the
auxiliary tone is wired. To connect the instructor’s key and head-
set into the circuit, wire the key and headset to a plug. Insert the
plug into the jack on the front panel.

14.3. Code Practice Equlpment EE-95-B (Added).—On fig-
ure 5.3 the solid lines show the wiring of Code Practice Equipment
EE-95-B for a 40-man school. The equipment consists of two
Switchboards BD-57-( ) with auxiliary patching boards, six Auto-
matic Keyers TG-10-( ), one Oscillator VO-3—-( ), one Recorder
BC-791-B, one Tape Puller MC-310-B, and various accessories. The
physical arangement of the equipment is similar to that described
in paragraph 14.

14.4. Code Practice Equipment EE-96-B (Added).—The
dotted lines on figure 5.3 show the additional equipment required
to convert the EE-95-B to a EE-96-B which is suitable for a 100-man

AGO 338€—Feb. 622703°—45
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Tape Puller MC-310-B is not required.

graph 14.
NoTE.—When Recorder BC-1016 is used in place of Recorder BC-791-B in

Cc3
school, The additional equipment required consists of three Switch-

boards BD-57-( ) with auxiliary patching boards, six Automatic
Keyers TG-10-( ), one Oscillator VO-3-( ), two Recorders

BC-791-B, two Tape Pullers MC-310-B, and various accessories. The
physical arrangement of the equipment is similar to that described

any of the above equipments,

TM 11-432

in para
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' . T™M 11-432
Ccs

b. Maintenance and repair—Clean the aperture * * * is ex-
posed thereby. Once a week put 1 drop of Oil, Engine, U. S. Army
Spec. No. 2-104B, in the oil ducts of the take-up motor and in the oil
hole at the left end of the puller motor. If the exciter * * * to
the phototube.

39. Keyer TG-10-B.

* * * ) %* * * *

b. Maintenance and repair—(1) Lubrication.—On units which
have a worm reduction gear on the motor shaft running in an oil
bath, check the oil level weekly and keep the gearcase full of
Oil, Engine, U. S. Army Spec. 2-104B. Drain and refill the
case once every 3 months.

(2) On units which have an open helical gear on the motor
shaft, apply a light coat of Grease, Lubricating, Special, Ord-
nance Spec. No. AXS-637 at intervals of 1 month or 400 oper-
ating hours.

(8) Lubricate all shaft bearings with Oil, Engine, U. S.
Army Spec. No. 2-104B at intervals of 1 month or 400 operat-
ing hours.

(4) For detailed lubrication instructions, 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-813. *

* * * * %* * =

b. Maintenance and repair—Clean the aperture * * * expe-
rienced 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. Iftheexciter * * *
soft lead pencil.

44 Tape Puller, McElroy Model CTP—1300

* * »

b. Maintenance and repazr.—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. Functioning of cir-
cuit—The complete schematic of this switchboard is shown in fig-
ure 47.1. This circuit is the same as the circuit for the BD-57-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 functioning
of the circuit is covered in paragraph 46.

AGO 338C 5
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T™ 11-432
cs

b. Maintenance and repair.—See paragraph 45b.

46.2. Switchboard BD-114—-( ) (Added).—a. Functioning of
oircuit—Figure 47.2 shows the cemplete schematic 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 the switchboard
unit. (See par. 2, app. I, for a detailed description of the patching
board.)

(2) The potentiometer in the oscﬂlator tone circuit has been elimi-
nated; the same results are obtained by wiring the tone into the ter-
minals of the auxiliary tone jacks, The tone is connected to the
primaries of transformers 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 jack circuit acts as the volume control.

(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 omltbed they are not re-
quired when a patching board is used.

b. Maintenance and repair—See paragraph 45b.
[AG 300.7 (29 Dec 44)]
BY ORDER OF THE SECRETARY OF WAR:

OFFICIAL: G. C. MARSHALL

J. A. ULIO Chief of Staff
Major General '

. The Adjutant General

DisTriBUTION :

AAF (5); AGF (5); ASF (2); T of Opn (5) ; Dept (5) ; Def
Comd (2) ; Base Comd (5); AAF Comd (2); Arm & Sv Bd
(2) ; S Div ASF (1) ; Tech Sv (2); SvC (5) ; Area ASvC (2);
WDGS Lib (5) ; PC&S (2); PE (2) ; Dep 11 (2) ; Gen Over-
sea SOS Dep (Sig Sec) (2) ; GH (2) ; M Cone C (2) ; Air Base
Hosp (2); Gen Sv Sch (5); Sp Sv Sch (10) ; USMA (2);
ROTC (5) ; Lab 11 (2) ; Sig AS (2) ; Rep Shop 11 (2); A (5) ;
D (2); AF (2);Bn1,2,4,6,7,11,17,44 (2) ; T/O & E 11-18
(2) 5 11-27 (2) ; 11-97 (2) 5 11-107 (2) ; 11-127 (2) ; 11437 (2) ;
11-500, Sig Sv Orgn, Bn Hq (2); 11-587 (2); 11-592 (2);
11-597 (2)

For explanation of symbols, see FM 216,

8 AGO 338C

U.S. GOVERNMENT PRINTING OFFICE: 1948
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*TM 11-432

TECHNICAL MANUAL WAR DEPARTMENT,
No. 11432 WAsHINGTON, February 2, 1942,

CODE PRACTICE EQUIPMENT

Prepared under direction of the
Chief Signal Officer

SecTioN I. General. Paragraph
Purpose and scope_ _ ________________________ 1
Basic equipment requirements______________ _ 2
Major components_ _________________________ 3
Keyer TG-10-A or TG-10-B__ ______________ 4
Automatic keyer, Lon—Ga—Tone, type 7._______ 5
Automatic keyer, McElroy model G-813, modi-

fied ____ .. 6
Oscillator-amplifier, Amplifier Company of
America, type ACA-10-AO________________ 7
Automatic keyer, McElroy model G-813_______ 8
Code practice equipment EE-81___ __________ 9
Practice tapes_ . _______________ _ _ ________ 10
Recorder, McElroy model RRD-900__.____. 11
Reels, motion picture film, 16-mm, 400 feet____ 12
Record player for disk records, Columbia
model P_______________ el 13
II. Installation for service. :
General arrangement of equipment___ _ I 14
Instruction tables______________________.____ 15
Total space requirements. _ __________________ 16
Interconnection of units_ - _ __________________ 17
Connecting switchboard BD-57 or BD-57-A___ 18
Input power circuit . _ _______________________ 19
Connecting oscillator-amplifier ACA-10-AO____ 20
Connecting automatic keyer, McElroy model
G-813__ . 21
Connecting automatic keyer, Lon-Ga-Tone,
type 7. . 22
Connecting keyer TG-10-B__________________ 23
Connecting automatic keyer, McElroy model
G-813, modified _ _ _ . ______________________ 24
Connecting transmission test table using auto-
matic keying unit, McElroy model G-813____ 25

*=This manual supersedes TR 1215-10, and Instruction Book for Code Practice Equipment for
Training Radio Operators, February 10, 1941, and supplements thereto.

432514°—42 1 1
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TM 11-432
SIGNAL CORPS

SectioN II. Installation for service—Continued. Paragraph

Connecting transmission test table using Lon-
Ga-Tone automatic keyer, type 7___________ 26

ITI. Operation.

Oscillator-amplifier ACA-10-AO______________ 27
Automatic keyer, McElroy model G-813 ______ 28
Automatic keyer, Lon-Ga-Tone, type 7. ______ 29
Keyer TG-10-B______________ . _____ 30

Automatic keyer, McElroy model G-813, modi-
fied_ - - .. .. 31
Recorder, McElroy model RRD-900__________ 32
Record player, Columbia model P_____________ 33
Switchboard BD-57-A_ __ ___________________ 34
Preliminary adjustment of tone level . _________ 35
Initiating complete operation_________________ 36

IV. Functioning of circuits; maintenance and repair.

General . _______________ o _____.. 37
Automatic keyer, Lon-Ga-Tone, type 7...___. 38
Keyer TG-10-B____________________________ 39
Oscillator-amplifier ACA-10-AO______________ 40
Automatic keyer, McElroy model G-813__ ____ 41

Automatic keyer, McElroy model G-813, modi-
fied - _________ o ___. 42
Recorder, McElroy model RRD-900 or R—900.. 43
Tape puller, McElroy model CTP-1300_______. 44
Switchboard BD-57___ ______________________ 45
Switchboard BD-57-A __ __________________. 46
Record player, Columbia model P_____________ 47
: Page
AprrENDIX I. Changes in switchboards BD-57 and BD-57-A___ 73
II. Material carried on master tapes_. . __ . _._..._. 77

SecrioN I
GENERAL

Paragraph

Purpose and scope_ _—

Basic equipment requirements_______________________ o __
Major components_________ - —

Keyer TG-10-A or TG-10-B____
Automatic keyer, Lon-Ga-Tone, type 7 ______ ______________________

Automatic keyer, McElroy model G-813, modified___________________ —
Oscillator-amplifier, Amplifier Company of America, type ACA-10-AO_._—

alI & Ot 0N
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TM 11-432

CODE PRACTICE EQUIPMENT 1-3
Automatic keyer, McEIlroy model G-813________________________________ 8
Code practice equipment EE-81_____________________________ ___________ 9
Practice tapes—._______ _____ 10
Recorder, McElroy model RRD-900_________ — 11
Reels, motion picture film, 16-mm, 400 feet _________________ ____________ 12
Record player for disk records, Columbia model P.__ e - 13

1. Purpose and scope.—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 general description of major
components of this equipment, detailed instructions for its installa-
tion and use, and information as to its functioning, servicing, and
repairing.

2. Basic equipment requirements.—The basic requirement in
any school for training radio operators is an audio-frequency oscil-
lator of sufficient power to supply tone to a headset for each student
in the school. Associated with this tone source must be a flexible
distribution system whereby the tone 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 a great reduc-
tion of instructor personnel and more accurate transmissions are
possible if equipment is available for automatically keying the tone
by means of previously prepared tape. Of great assistance in
teaching students to transmit well-formed characters is a recorder
by means of which signals transmitted by them are recorded on a
tape. Use of this prepared tape on the automatic keyer, retransmit-
ting his own transmissions to the student who prepared the tape,
points out his errors emphatically. The equipment described herein
fulfills each of the above requirements and is intended for use in
Conducting the course of instruction outlined in TM 11-454. Figure 1
shows a typical school for 100 students, using the equipment described
in this manual. '

3. Major components.—The major components of equipment for
training radio operators in troop schools are as follows:

a. Keyer TG-10-A or TG-10-B. (Tone source and keyer com-
bined.)

b. Automatic keyer, Lon—-Ga—Tone, type 7. (Tone source and keyer
combined.)

Nore.—Keyers TG-10-A and TG-10-B and the Lon-Ga—Tone keyer are made
to meet the same general requirements and are interchangeable in their use.
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T™M 11-432
CODE PRACTICE EQUIPMENT 3-7

e. Automatic keyer, McElroy model G-813. This item in com- °
bination 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 15. (Master copies of practice trans-
missions, appendix II1.)

h. Recorder, McElroy model RRD-900.

<. Tape puller, McElroy model CTP-1300. (Used with item A.)

j. Reels, motion picture film, 16-mm, 400 feet. (For holding tape.)

k. Record player, for disk records, Columbia model P. (For use .
with the record set MC-209 (radiotelegraph operator aptitude test) ;
(see TM 11-454).

4. Keyer TG—10—A or TG—10-B.—These keyers are identical both
mechanically and electrically except that the TG-10-A is equipped
with transformers for 110-volt 25-cycle operation, while the TG-10-B
is equipped with transformers for 110-volt 60-cycle operation. Re-
ference will be made hereafter only to the TG-10-B, as comparatively
few of the TG-10-A keyers have been manufactured. The keyer
TG-10-B closely resembles the 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 automatic electronic keying system. The
tone source consists of an oscillator-amplifier capable of supplying 10
watts of audio tone at 800 cycles per second *10 percent. This keyer
operates from a 110-volt 60-cycle source but satisfactory results can
be obtained from a source as low as 90 volts. (See fig. 2.)

6. Automatic keyer, McElroy model G—813, modified.—This
unit combines a tone source of considerably lower power output
(about 1 watt) and an automatic keyer, and may be used as a sub-
stitute for the automatic keyer, Lon—Ga-Tone, type 7. Only a
limited quantity has been issued. ' '

7. Oscillator-amplifier, Amplifier Company of America, type
ACA-10-A0.—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
groups being independently keyed on a single tone source exceeds
six, some slight cross-talk between individual groups may be notice-
able. In general, troop schools of 40 students require 6 automatic
keyers (see par. 8) but only one oscillator-amplifier. The oscillator-
amplifier operates from a 110-volt 60-cycle source but is capable of
maintaining adequate output at input voltages as low as 90 volts.
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8. Automatic keyer, McElroy model G—813.—This unit is used
to key automatically the separate tone source provided by the
oscillator-amplifier ACA-10-AO. It can key the tone supplied to
one and only one group of students; hence, for as many groups of
students as it is anticipated will be formed at any one time during
the process of instruction, just as many keyers are required. Keyers
operate from a 110-volt 60-cycle source but are capable of keying
satisfactorily at input voltages as low as 90 volts.

9. Code practice equipment EE-81.—The equipment EE-81
comprises a switchboard BD-57 or BD-57-A, 22 hand telegraph keys
J-388, and 21 double headsets HS-16. Switchboard BD-57-A is a
later and improved version of the BD-57. Each unit 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 permit individuals in the group
to transmit to others therein.

10. Practice tapes.—A set of 15 master tapes is made available
to each school. Used in connection with any of the automatic keyers,
these tapes provide for practice transmissions as follows:

8Speed per minute
Tape No. Contents

Characters| Words
| D Receiving lesson T _________ e 20 .
p S Receiving lesson 1T ____________________ 20 | . ___
, S Receiving lesson I1T Y. ____ . ________ 20 | ____.
4 .. Receiving lesson IV ____________________ 20 | .. ___
SN Receiving lesson V1______________________ 20 .. ___
S Letters and numbers in random order______ 25 |______
(ORI P do_ L. 35 [.____.
8 . Code groups . - __ _ o |eo____ 10
9 . Field traffie..__ - __ . |eo______ 12
10 L do. e 12
1 |aooC A0 |eeoC 15
12 . do_ e 15
18 . |es do. i 15
14 .. do. e 20
16 .. Ao o e 20

1 See TM 11454,

These tapes were prepared in such a way, that, regardless of the
speed of transmission in words per minute, the actual characters are

7
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Section 11

INSTALLATION FOR SERVICE

Paragraph
General arrangement of equipment___________________ 14
Instruction tables - - 15
Total space requirements 16
Interconnection of units - — - - _— 17
Connecting switchboard BD-57 or BD-57-A_____ - - -- 18
Input power circuit - —- _— - 19

Connecting oscillator-amplifier ACA-10—-AO__ - _— - 20
Connecting automatic keyer, McElroy model G-813_________________ 21
Connecting automatic keyer, Lon—Ga-Tone, type 7 22
23
24

Connecting keyer TG-10-B - -
Connecting automatic keyer, McElroy model G813, modifled_ . _____________
Connecting transmission test table using automatic keying unit, McElroy

model G_813___ 25
Connecting transmission test table using Lon—Ga-Tone automatic keyer,
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 automatic keyers, an ACA-10-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-10-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
automatic 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 separate room. Each unit of the group is placed so
as to allow easy access to all connections and to facilitate operation
and adjustment of controls. The automatic keyer and the recorder
used for making practice records and transmission tests are placed on
a table that allows room for the equipment units, table wiring, proper
placement of hand key, and camfortable 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 instruction 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

10
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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 placed
so as to allow easy access to its front for patching circuits and to its
rear for making connections, so that external wiring can be brought
in through the round hole at its right end (when viewed from the
front).

Student Position MNo. J

F1cure 6.—End assembly of instruction table. switchboard bracket, and switchboard.

15. Instruction tables.—A mess type table measuring 5 feet 2
inches by 24 feet, including seats, will provide 20 student positions and
sufficient space for mounting a switchboard BD-57 or BD-57-A. The
table top is preferably covered with 3¢-inch tempered Prestwood, or
equal, to insure a good writing surface. Construction drawings are
given in figures 7 and 8 for a 10-position instruction table and a
switchboard bracket. Standard sizes and lengths of lumber are
employed in their construction. Wood screws, with all screw holes
countersunk, are employed for the assembly of the table. This con-
struction facilitates assembly and disassembly for moving the table
from one room to another or for storage. Two tables can be bolted
together to make a 20-student table if space permits. If the 10-posi-
tion table is used as a unit, only one switchboard bracket for each two

12
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N |

-l —-r" o Pine,Chass C, Select:
O W |Surfaced four
s/des. Cormmercra/
1 S/%gs 70 be used
w/ere possibl/e.

Assembly:

Flathead wood
screws will be used|

1:] -------- i by I R L
:
!

23362 Ll
F1curp 8.—Details of switchboard bracket.

16. Total space requirements.—Approximately 260 square feet
of floor space are required for each group of 20 students and an addi-
tional 12 square feet per keyer, recorder, and oscillator-amplifier. A
code room for 100 students should have approximately 1,500 square feet
of floor space to provide for aisles. A room less than 20 feet wide is
unsatisfactory.

17. Interconnection of units.—a. Switchboard BD-57-A.—Fig-
ures 9 and 10 are block diagrams of an installation for a school of 40
students, using two switchboards BD-57—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 and 2 posts of the ACA-oscillator-
amplifier, to the AUX SWBD TONE posts of the switchboards, and
across to the transmission test table.” If Lon-Ga-Tone, keyer TG-10-B
or McElroy modified model G-813 units are furnished, the oscillator-
amplifier is connected only to the AUX SWBD TONE posts. Combi-
nations of keyers TG-10-B, McElroy, and Lon—Ga~Tone units can be
used without interference,

14
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Automartic #eys Recoraer Record Player
AS El/roy 6 Me Liroy Mode/ | | for aisk
R-900 record's

7ransmission 1est rable, using auromalic Keying unrl,

Mode/ 6-6/5 Consran? fone
Keyed rore
[T == —m e ———— A
Automaric weyer | |Recorder Record Player
YonGaTone Type No.7 'zgcilmy MM/ |7 ’fgfc gr;gsk
lgopoo ] °

I%p..o Hs-4 4P

it

b e e - —— e c—k—

|
[
|
|
28 | | nput cord for keyed tone |
I
|
|
|

BAIT = o o o e .
parrsrmrssion 1est rabl, usitrg auromarrc keyes, Lonoa- -jorne,
Type Mo. 7 7%-3360

Figure 10.—Transmission test table diagrams showing use of both McElroy and Lon—Ga—
Tone automatic keyers.

b. Switchboard BD-57—This switchboard has only one connection
for outside tone source. Therefore, all students must take the same
keyed tone, or all must practice sending to themselves 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 newer BD-57-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 connections of
this switchboard.

18. Connecting sw1tchboard BD-57 or BD-57—-A.—Figure 12
is a schematic diagram of the terminal board on a switchboard
BD-57-A. This terminal board is an integral part of the sw1tchboard
and is accessible from the rear thereof.

16
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orucror ' Srudernt Line Terminals

i’o 00 00 00 00 00 00 00 00 00 ©0O0 OO 00 0O 00 00 ©0O0 00 00 00 ©0 OO
20 9 /8 17 16 15 1 I3/ / 0 9 8 7 6 < 2 7 Awy

o o o o o o o o o o o o o o o o
AUX6 Aux-5 Aux-4 Aux-8 AUX-£ MUSTER KEY Aw’vafv»gw -18V+

TL-3857
FIGURE 12.—Terminal board of switchboard BD-57-A.

a. Student positions.—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 30° to the left instead of the right. Connect a head-
set HS-16 to each key J-38, 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
J-38. Starting at the end of the table nearest the switchboard
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
W-33, or equal, for all student lines. 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 insulated staples or equal can be used to
support individual pairs until they are picked up in the cable or rings.
Run the wires (or cable) through the 114-inch square holes in the table
braces under the table top as shown in the end view of a 10-position
instruction table (fig. 7). Pass the wires (or cable) through the
round hole in the right side of the switchboard BD-57-A.

N >

Line termiraa/s
s

HS-76

Key J-38

Cb TL-3359

F1GURE 13.—Connections of key and headset at student position.
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¢. Auwiliary tone cords—Connect each of the terminals marked
AUX 1, AUX 2, AUX 3, AUX 4, AUX 5, and AUX 6 to similarly
marked terminals on other switchboards BD-57-A (figs. 9 and 12).
The number of switchboards so paralleled is determined from a con-
sideration of the number of available automatic keyers and the number
of switchboards to which it is desired to supply keyed tone from a
particular keyer. In 40-student schools when only six automatic
keyers are made available, all switchboards are paralleled. In large
schools, it may be advisable to use terminal strips to provide for in-
creased flexibility in the interconnection of switchboards and the key-
ers. One pair of terminals on a single terminal strip is provided for
each of the auxiliary switchboard 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 automatic keyer to any or all auxiliary tone
cords on any switchboard. Jack boards with interconnecting plugs
may be substituted for the terminal strips. Use twisted pair wire
W-33 or equal in the wiring to all auxiliary tone cords.

d. Master 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.

e. Battery terminals.—The 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. Auxiliary switchboard tone—Connect in parallel, using twisted
pair wire W-33 or equal, the terminals marked AUX SWBD TONE
(fig. 12) on each of the switchboards BD-57-A which are to be sup-
plied constant tone from a single source.

19. Input power circuit.—A decision having been reached as to
the exact location of each tone source, automatic keyer, recorder, and
record player, install a 110-volt 60-cycle bus, so that standard outlets
thereon will be readily accessible at the location of each of these units
(see fig. 5). 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
influence 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 oscillator-amplifier ACA-10-A0O.—The ter-
minals of the oscillator-amplifier ACA-10-AO are located on the rear
of the chassis and are shown in figure 15.

Rear View
Fuse
® 0 o 9 o\awrmpur rermima/
. Srrip
we/, /nput cord ¢ L 500

7L-3365
F1GURE 15.—Terminal board of ACA oscillator-amplifier.

a. Power input cord.—When ready for operation, plug the power
input cord into the available outlet on the 110-volt 60-cycle bus (see
par. 18).

b. Output terminal strip.—(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-57—-A. Use twisted pair wire W-33 or equal. This
lead connects the constant tone output of the oscillator-amplifier to
the primary circuits of the switchboards BD-57—-A which were con-
nected parallel as indicated in paragraph 18f. Connect 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 units, McElroy model G-813, which are to
key the output of the oscillator-amplifier (see figs. 9 and 16). The
relay terminals are not marked as 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 G-813.—
The terminals of the automatic keyer, McElroy model G-813, are
located on the top of the chassis to the right rear adjacent to the relay,
ag shown in figure 16. '

21
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/6 ascilfaror-amplifier -
7€rminals /and f’? - —-?a%%/b
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\ A.c /ime cord OMork
Re /o 7
7ape puller Y
fongue
Spoce
Aux-2
74-3366

F1GURE 16.—Connections to McElroy keyer, model G—818.

a. Power input 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 110-volt 60-cycle bus. Polarize this plug so
that no difference 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 polarization a slight voltage will
exist between chassis and ground which may be annoying to the
touch. :

b. Relay terminals.—(1) Constant tone input.—Constant tone
input from the oscillator-amplifier is obtained by connecting the lead .
mentioned in paragraph 205 (2) across the mark and space terminals
(see fig. 16).

(2) Keyed tone output—Using twisted pair wire W-33 or equal,
connect the tongue and space terminals on successive automatic key-
Ing units to successive pairs of terminals marked AUX 2, AUX 3,
AUX 4, AUX 5, and AUX 6 on the terminal board of the nearest
switchboard BD-57-A (see fig. 9). A systematic numbering of
automatic keying units to conform with the numbering of the
auxiliary tone cords on the switchboards BD-57-A is desirable.
Connection is made to auxiliary tone cords by means of the terminals
AUX 2,AUX 3, AUX 4, AUX 5, and AUX 6. When more than six
automatic keying units are supplied, the connections described above
may be modified as indicated in paragraph 18¢.

22. Connecting automatic keyer, Lon—-Ga-Tone, type 7.
The terminals of automatic keyer, Lon-Ga-Tone, type 7, are located
on the rear of the chassis and are as shown in figure 17.

22

Google



TM 11-432
CODE PRACTICE EQUIPMENT 22-28

Rear View

922929 Ourowr rermina/ Syrp
£3450 Power input cord

TL-3367
P1aURB 17.—Connections of Lon—Ga-Tone keyer, type 7.

a. Power input cord—When ready for operation, plug the power
input cord into the available outlet on the 110-volt 60-cycle bus (see
par. 19).

b. Output terminal strip.—(1) Automatically keyed output.—
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 5, and
AUX 6 on the terminal board of the nearest switchboard BD-57-A
(see fig. 9). A systematic numbering of automatic keyers to con-
form with the numbering of the auxiliary tone cords on the switch-
boards BD-57-A is desirable. Connection is made to auxiliary tone
cords by means of the terminals AUX 2, AUX 3, AUX 4, AUX 35,
and AUX 6. When more than six automatic keyers are supplied,
the connections described above may be modified in a manner indicated
in paragraph 18ec.

(2) Manually keyed output.—If it is desired that a constant tone
output from the unit be arranged for manual keying, mount a key
J-38 near the automatic keyer, and connect this key to terminals 5
and 6 on the output terminal strip (fig. 17).

23. Connecting keyer TG—10-B.—The keyer TG-10-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 110-volt outlet. Take the tape-
keyed tone output from the 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

23
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hand, connect a key to the posts on the back of the chassis marked
KEY.

24. Connecting automatic keyer, McElroy model G-813,
modified.—A top view of the chassis, showing the binding posts, is
given in figure 18. On the actual instrument, the terminals 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 as the
Lon-Ga-Tone. Where any of the preceding diagrams show
terminals 1 and 3, and 5 and 6, of the Lon-Ga-Tone unit, the same
connections are used to the correspondingly numbered posts of the
modified G-813 unit.

5 6 )
8 S Aey binding posts

Jape Pa/}er
/ . 1®
Jape-keyed Fore ow‘:ouf-; o
7ope ouwrour ao(y——z@)
7L-2368 40

Fiqurp 18.—Arrangement of binding posts on McElroy keyer, model G813, modified.
(Tape-keyed tone output is obtained from posts 1 and 3. If it is desired to use keying
elements only of this unit to key external tone source (as from ACA oscillator-
amplifier), terminals 2 and 4 are employed.)

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 G-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-57-A. Note that the input cord for keyed tone and 7no¢ 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 and the
recorder. This method of connection facilitates the play-back of
tapes prepared by students in that no switching is required. The
manual key is connected in parallel with the mark and tongue con-
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tacts. A headset HS-16 is connected in parallel with the keyed tone
input to the recorder. Auxiliary tone cord No. 1 on switchboards
BD-57-A may also be connected in parellel with the input to the
recorder.

b. Recorder, McElroy model RD-900—Figure 19 indicates the
location of the terminals of the recorder, McElroy model RD-900.

Rear of Chazssls

/nput cord for ,
'3@« Yorne Local keyirngy

Power DOS7s
177pu7r o o

74-3369

FicUurp 19.—Connections of McElroy recorder.

¢. Tape puller, McElroy model CTP-1300.—The only connection
to this unit is the power input cord located on the left side of the
chassis.

d. Power input cords.—When ready for operation, plug the power
input cords (figs. 16 and 19) into the available outlets on the 110-volt
60-cycle bus. Polarize 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.—Figure 10 shows a method
of interconnecting a Lon-Ga-Tone automatic keyer, 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 keyer on the auxiliary tone cords No. 1
of the switchboards BD-57-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 connected to terminals 5 and 6
on the automatic keyer. A headset with standard two-conductor plug
inserted in the jack marked MONITOR on the front panel of the
automatic keyer permits a student to monitor his transmission and
play-back. Terminals 1 and 3 on the automatic keyer also can be
connected to the auxiliary tone cords of the switchboards BD-57-A.

b. Power input cords.—When ready for operation, plug the power
input cords of the automatic keyer, the tape puller, and the recorder
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into the available outlets on the 110-volt 60-cycle bus. Polarize the

plugs as indicated in paragraph 25d.

Secrion 111
OPERATION

Paragraph
Oscillator-amplifier ACA-10-AO___________ _ 27
Automatic keyer, McElroy model G-813__ 28
Automatic keyer, Lon-Ga-Tone, type 7 __ __ _______________ 29
Keyer TG-10-B —_ ——— 30
Automatic keyer, McElroy model G—813, modified____ —_— _— 31
Recorder, McElroy model RRD-900_ S 32
Record player, Columbia model P__ _________________ __ N 33
Switchboard BD-57-A_____________________ _—_ 34
Preliminary adjustment of tone level ____________________ o _______ 35
Initiating complete operation________________________ _— 36

27. Oscillator-amplifier ACA-10-AO.—The controls on
unit are located as shown in figure 20.

700

. /6
Low impedance 72
output selector ‘g

aooa
q_l

4
Fronr
@Pas/; swrtch
Ailot light
7L-3370

F1GURE 20.—Oscillator-amplifier chassis controls.

this

a. Low impedance output selector—Remove the four screws hold-
ing the chassis cover in place and lift cover upward off the chassis.
The low impedance output selector is located on the right side of the
chassis top. Place the pin plug in the connector marked “4” for pre-

liminary tests. Replace the chassis cover.

b. Push switch—The oscillator-amplifier is turned on by pressing
in the push switch. When the pilot light is on, the oscillator-amplifier

is turned on.
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c. Glain control—The control marked GAIN varies the output tone
level, increasing the level as the knob is rotated clockwise from 0 to 10.

28. Automatic keyer, McElroy model G—813.—The controls
on the automatic keying unit, McElroy model G-813, are located as
shown in figure 22.

a. Mounting practice tapes—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 so that the tape comes off the bottom of the reel,
i. e., the inked side of the tape is up. Lift 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 the aperture in the aperture bar
(see fig. 21). Move the aperture bar so that the aperture is directly

7L-327/

F1GORE 21.—Adjustment of photoelectric cell aperture on McElroy automatic keyer.

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 be used.

b. Controls—(1) Keying unit line switch.—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 be
operated 20 to 30 seconds prior to initiating complete operation of
the unit so as to permit tubes therein to warm up.
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When starting, the speed control toggle

(2) Tape puller line switch.—The tape puller motor is started by a
rearward movement of the toggle switch next to the ground binding

post of the tape puller.

28

Google



T™M 11-432
CODE PRACTICE EQUIPMENT 28-29

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. « A fter
the motor has 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 @ above
More constant speeds are obtained with the speed control toggle
switch in its rear position. The switch is left in its forward position
only for starting and for very high speeds.

(8) 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 1 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.

¢. Relay model 3A.—The relay model 3A located at the rear of the
keying unit should be adjusted only by experienced instrument 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 with a spare relay
properly adjusted.

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

a. Mounting practice tapes.—Mount an empty 400-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 panel so that it can be moved away from
the panel to facilitate the mounting of the reel. This reel is mounted
so 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 as 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 as well as for threading the tape between
the wheels. To disengage the idler wheel arm from its raised posi-
tion, push in on it, and the idler wheel will drop onto the tape into
its pulling position.

Lamp house
Spind/e /oler Track
o 0) 60/'40
S Tape @
Pultler whee/ Pﬂofve/ecfr/c
cell housing
MAIN
W@ on po @w " Rewind
MOTOR Pilor VOLUME MONITOR
orr @on &®
Speed PEC Blas
7L-3378

FI1GURE 23.—Front-panel controls of Lon—-Ga-Tone keyer.

b. Controls.—(1) Main switch—The toggle switch marked MAIN
controls the 110-volt 60-cycle supply. When the switch is thrown
to the ON position, the pilot lamp, the exciter 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.

(8) Motor switch.—The toggle switch marked MOTOR controls
the 110-volt 60-cycle 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 explained in (2) above.

(4) Key-tape switch.—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-38 connected
as explained in paragraph 225 (2) is used.

(5) Monitor—The jack marked MONITOR is used for headset
monitoring of the automatic or manual keying. A headset HS—4
with plug PL48 is used. Plugging into the monitor ]ack does not
affect the output of the automatic keyer.
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(6) Volume 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 (15 to 14
of a turn) and leave in this position for preliminary tests.

(7) Photoelectric cell house aperture and PEC BIAS.—Turn PEC
BIAS knob so as to point toward the volume control. Pull the
sliding barrel with knurled top outward as far as it will go, then
push inward gradually until the small square aperture comes under
the lower line of the inked tape as shown in figure 24. It is im-
portant to note that while the same practice tapes are used in both
the McElroy and Lon-Ga—Tone keyers, the adjustments of the aper-
tures are different. The McElroy unit keys on the nked sections of
the tape; the Lon-Ga-Tone on the wninked sections. This adjust-

| - |

sPhoroelectric cell housing

?
NTape

R
!
!
!
i
i
I
7

\O
!j

\

I J

R S TL-3374
Figure 24.—Correct adjustment of tape in relation to aperture of Lon—Ga-Tone keyer.

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 PEC BIAS knob
is slowly rotated counterclockwise 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—-10-B.—The general instructions given for the
Lon-Ga-Tone unit apply also to the automatic keyer TG-10-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
and the assembly will snap back into position. Figure 25 shows a
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general front view of the TG-10-B, with a tape in correct position.
Of the front-panel controls, the tape speed, monitor, volume, and
bias functions are exactly the same as in the Lon-Ga—Tone. However,
the power control is different. This is a three-position rotary switch,
with the positions marked OFF, KEY, and TAPE. In the first or
OFF position, the entire apparatus is dead. In the second or KEY
position, 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, modified.—a.
General—The adustments and controls of this equipment are shown
in figure 26. The model G-813, modified, closely resembles the model
(G-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 G-813 is not present.
All instructions regarding the threading of the tape, the adjustment
of the various guides and spindles, as given for the G-813, apply as
well to the G813 modified.

b. Controls—(1) Line switches.—The line switch S1, which is
‘mounted on the back of the keyer chassis, is left in the ON position,
and the keyer circuits are controlled by switch S2 mounted on the
case of the tape puller. As supplied by the manufacturer, the
- keyer and the tape puller are already wired together, and a single
110-volt plug provides power for both units.

(2) Bias control—This is adjusted as described in paragraph
28b(3).

(8) Tone frequency control.—This is located on the back edge of
the chassis. Adjust it for a pleasing signal, and then leave it alone.

(4) Manual keying.—Two binding posts for a manual key are
provided on the back edge of the chassis. Normally, these are kept
short-circuited by a brass strap, as there will be little occasion to
hand-key the output of the instrument directly at the position at
which it is mounted. '

(5) Monitoring.—A monitoring jack is mounted under the bind-
ing posts on the right side of the chassis. A pair of phones can be
plugged into it without affecting the keyed output.
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F1GURE 25.—Front view of keyer TG-10-B with tape in position.
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F1eURB 26.—Arrangement of essential parts and controls of McElroy keyer, model G—813,
modified.

(6) Relay.—The 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, McElroy model RRD-900.—Adjustments and
controls on the recorder, McElroy model RRD-900, are located as
shown in figue 27.

a. Mounting blank tapes.—Place a standard roll of 34-inch un-
gummed tape on the tape plate so that the 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
mounted 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 off the
puller into a waste basket or other receptacle on the floor, and if
requirecl, to rewind the tape therefrom upon completion of a record-
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ing. A rewind of a student transmission test tape is seldom re-
quired as this short tape may be fed directly into an automatic
keying unit.
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b. Recorder controls—(1) Line switch—An upward movement
of the toggle switch located on the right front of the chassis supplies
power to the recorder. The filaments 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) Change-over switch—A change-over switch, located on the
left front of the chassis, controls the input to the armature 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 connects the armature coil to the output of the recorder
anfplifier. When it is desired to keep the recorder warm but to
maintain it in an inoperative condition, leave this switch in its down
position.

¢. Ink supply—Loosen 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 Higgins Eternal black ink, or
equal. Replace the inkwell top.

d. Adjustments.—(1) Lower armature stop.—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 armature stop. Adjust the stop until
the bottom of the stylus is about one-third way up the tape. Tighten
the lock nut.

(2) Upper armature stop.—Loosen the 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.

(8) Armature spring tension.—Loosen the lock nut on the arma-
ture spring adjusting screw. Adjust this screw until the armature
is firmly held against the lower armature stop by the tension in the
armature spring. Tighten the lock nut. This adjustment is not
critical but may require readjustment after operation of the recorder
is initiated in order to effect clean keying.

(4) Ink adjustment—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 screw and 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 hand slowly by the stylus. A solid black
line should be recorded about one-third of the way up the tape. If
this line is not smooth and solid, move the tape roller adjusting
screw in a counterclockwise direction so as to increase slightly the
pressure between the stylus and the tape roller. If no line is re-
corded, the stylus may be clogged. If this is the case, lower the ink-
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well and remove the ink hose from the stylus. By means of the
tape roller adjusting screw, 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 screw.

33. Record player, Columbia model P.—The control marked
VOLUME should be turned completely to the left prior to plugging
the input power cord into a 110-volt 60-cycle outlet. The desired
disk record is placed on the turntable, and the 110-volt 60-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 outermost 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 accentuated; when turned to
the right, treble is accentuated. 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 baffle effect to
the speaker, resulting in better tone reproductlon and sound direc-
tion for large rooms.

34. Switchboard BD-57-A.—a. General.—Figure 28 shows the
jack field and the cords of the switchboard BD-57-A. The red cords
indicated thereon are the auxiliary tone cords which furnish 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 students from the switchboard BD-57-A. This
switchboard permits the establishment of circuits 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 all or several of the students into a net so that
a transmission 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 any one 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 a
recorder on the transmission test table.

b. Individual student keying.—When constant tone is supplied to
the switchboard BD-57-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.

¢. Net operation—Assume that it is desired to interconnect the
student at position No. 1 with the student at position No. 5 in order
that each may transmit to the other. Insert the plug associated

Supervr: AUx 7one jack .
ooooggo%”gyo”ooo’“ooooooo{

1 2 3 =+ Yy 8 9 J0 /N /R /S M /5 /6 /7 /8B /9 RO
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Studenr jack for swbd fore

Awvfrary pstrucrar
fone cord cord
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Srudent cord Na/ Sruzeny cord Ma20
FI1GURE 28.—Jack and cord arrangement of switchboard BD-57-A.

with student position No. 1 into jack No. 5 of the row of jacks marked
STUDENT JACK FOR SWBD TONE. Insert the plug associated
with student position No. 5 into jack No. 1 on the row of jacks
marked STUDENT JACK FOR SWBD TONE. The students at
positions Nos. 1 and 5 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 his
key. Assume that it is desired to interconnect all students for net
operation. Insert the plug associated with student position No. 1
into jack 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. 8 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 SWBD
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. If any other key is open, the transmission is
interrupted.

d. Reception of automatically keyed tone.—Assume that it is de-
gired to furnish the student at position No. 1 with keyed tone from
the automatic keyer No. 2 which is associated with the auxiliary
tone cord No. 2. Insert the student cord associated with position
No. 1 into jack No. 1 on the row of jacks marked STUDENT JACK
FOR AUX 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
connect the students at positions Nos. 1 and 5 on the keyed tone
output of automatic keyer No. 2. Insert the plug associated with
student position No. 1 into jack No. 5 on the row of jacks marked
STUDENT JACK FOR AUX TONE. Insert the plug associated
with student position No. 5 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. 5 on the row of jacks marked
SUPERVISORY OR AUX TONE JACK. The students at posi-
tions Nos. 1 and 5 may be connected as indicated above, while other
students remain interconnected as indicated in ¢ above for practice
transmissions. 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.
Proceed in a 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 associated
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 any one of the jacks on the row of jacks marked
SUPERVISORY OR AUX TONE JACK.

e. Reception of other signals.—Auxiliary cord No. 1 may be used
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to introduce into the switchboard BD-57-A the output of a radio
receiver or the keyed tone output of the automatic keying unit asso-
ciated with the recorder on the transmission test table. When so
used, circuits for receiving the output of these units are set up in a
manner identical to that described in d above, except that auxiliary
switchboard tone cord No. 1 is used.

f.- Monitoring operations.—When it is desired.to monitor the trans-
mission on any student line, insert the instructor’s white cord 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-57-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 which is associated with any one of the
student positions may be employed. When the 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 controls.— (1) Potentiometer—~Mounted at the right side
of the front panel is a potentiometer by means of which the volume
level of constant tone which is supplied to students for individual
keying or for net operation may be adjusted.

(2) Battery switch.—With the equipment described herein the
switch marked BATTERY is not used. Leave it in the OFF
position.

(8) Switchboard tone switch.—The switch marked SWBD TONE
as used with the equipment described 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 external oscillator-amplifier. Rotation to the left (to GN-33)
opens the constant tone circuit.

35. Preliminary adjustment of tone level.—a. Using auto-
matic keyer, McElroy model G-813.—(1) Patch a circuit on a switch-
board BD-57-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-10-AQO. Set the control
marked GAIN at 5 (see par. 27). i

(8) Mount a practice tape on automatic keyer No. 2. Turn on
the automatic keyer and adjust for clean keying (see par. 28).

(4) Note the keyed tone level at any one of the student positions.
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Adjust the oscillator-amplifier low impedance output selector (fig. 20)
by 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 3.5 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 largest 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 500-ohm termination on the
oscillator-amplifier should never be used as it would give a voltage
that would cause serious inductive trouble in adjacent circuits.

(5) Mount a blank tape on the recorder, McElroy model RRD-900.
Adjust the recorder for proper operation (see par. 382).

(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-10-A0 until satisfactory
recording is accomplished.

(7) With a permanent adjustment made as indicated above, ade-
quate variation in tone levels to conform 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, variation 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 automatic keyer, Lon—Ga-Tone, type 7.—(1) Patch a
circuit on a switchboard BD-57-A which arranges all student posi-
tions for net operation (see par. 34). Set the control marked PO-
TENTIOMETER approximately at the center of its range. Turn
the switch marked SWBD TONE to AUX.

(2) Turn on the oscillator-amplifier ACA-10-AO. Set the con-
trol marked GAIN at 5 (see par. 27).

(3) Operating a key at a student position, note the keyed tone
level in the headset. Adjust the oscillator-amplifier low impedance
output selector (fig. 20) by connecting successively to terminals 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-
(Ga-Tone automatic keyers is accomplished individually on each

41

Google



TM 11-432
35-36 SIGNAL CORPS

keyer. Utilizing the output terminals, adequate variation in output
level for all major changes in load is accomplished on the control
marked VOLUME.

¢. Using keyer TG-10-B.—Same as for Lon—Ga-Tone, type 7.

d. Using automatic keyer, McElroy model G-813, modified.—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—
Ga-Tone keyer or that of the ACA oscillator-amplifier when the
latter is keyed by the G-813 keyer alone.

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

(2) Turn on all tape puller motors about 15 or 20 minutes prior
to the hour at which instruction is to be initiated. 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 5 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
furnished with these tapes (see par. 10). A more accurate speed
determination may be made by a speed measurement with a tach-
ometer equipped with a calibrated wheel. If the latter instrument
is not available a map measurer and a stop watch may be substituted.

(5) 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 practice tape on each automatic keyer.
Turn on the oscillator-amplifier and all keyers. Check the tape speed.

(7) After instruction is initiated, check tape speed at 5-minute
intervals for the first 15 minutes and hourly thereafter.

(8) Each reel of practice tape is designed for about 1 hour of
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transmission. When transmission from each tape is completed, rewind
tapes as indicated in (3) above, and repeat operations (6) and (7).

b. Transmission test table (see fig. 10).—(1) Check that the ad-
justments on all units have been made as previously indicated.

(2) Turn on tape puller motors about 20 minutes prior to the
hour at which recording is to be initiated. About 5 minutes prior
to the hour at which recording is to take place, adjust the speed of
the tape pullers as indicated in a(4) above.

(8) 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-over switch on the recorder to its up
position. If the Lon-Ga-Tone keyer is used, throw the KEY-TAPE
switch to KEY. The student now operates the key J-38 and his
transmission is recorded on the tape.

(5) While the student is still 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 to 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 on the automatic keyer. Adjust the automatic keyer to a
tape speed of 12 feet per minute. 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 to feed through
the puller. Throw the recorder change-over switch to its up position.
The recorder will record the keyed tone received ~from the
automatic keyer.
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Secrion IV
FUNCTIONING OF CIRCUITS; MAINTENANCE AND
REPAIR
Paragraph
General . ________ _____________ - -- 37
Automatice keyer, Lon—Ga-Tone, type 7 - 38
Keyer TG-10-B_.. i 39
Oscillator-amplifier ACA-10-AO 40
Automatic keyer, McElroy model G-813 - 41
Automatic keyer, McElroy model G-813 modified..___. 42
Recorder, McElroy model RRD-800 or R-900 - - 43
Tape puller, McElroy model CTP-1300 ___ - 44
Switchboard BD-57 e -—— 45
Switchboard BD-57-A - 46
Record player, Columbia model P___._________________ 47

37. General.—The electrical circuits of the units of code practice
equipment described in this manual are rather simple, and most of
the individual parts are operated well below their rated maximums.
Because of the number of moving parts, maintenance 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 keyer, 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 latter are standard radio replacement
parts. The outside and inside appearance of the unit is shown in
figures 30, 31, and 32. In these illustrations, the parts are numbered
to correspond with the markings in the schematic diagram, figure 29.

Vi _____. Type 923 gas photoelectric cell. R17_____. 5,000-ohm resistor.
V2, V3... Type 68J7 tube. ) R18, R19_. 1,000-ohm resistor.
V4, V5_.__ Type 6N7 tube. R20.____. 1,000-ohm potentiometer.
V6, V7--_. Type 6V6 tube. R21_____. 300-ohm potentiometer.
V8. Type 5Y4G tube. Cl______. Triple 8-,f capacitor.
Rl______. 50-megohm resistor. C2 . 0.00025-,f capacitor.
R2______. 500,000-ohm resistor. [0} - 0.01-,f capacitor.
R3_ . 2-megohm resistor. C4 0.1-,f capacitor.
R4 ______. 60,000-ohm resistor. Ch______. 0.2-,f capacitor.
R5___ ... 750-ohm resistor. C6, C7___. 0.1-4f capacitor.
R6, R7.._. 50,000-ohm resistor. S1,82___. D. P. 8. T. switch.
RS . 25,000-ohm potentiometer. S8 S. P. D. T. switch.
RO ___. 400-ohm resistor. o I Power transformer.
R10, R11_. 50,000-ohm resistor. T2 _____. Output transformer.
Ri12.____. 100,000-ohm resistor. Li . __ 20-henry filter choke.
R13_____. 5,000-ohm resistor. L2_______ 200-mh choke.
R14______ 100,000-ohm resistor. Exciter lamp, double filament auto headlight
R16____. 200-ohm resistor. bulb.
R1Gaa_ .. 1,600-ohm resistor. Pilot light, 6.3 volts.
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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-
nal is heard in the connected output circuit. This form of electronic
keying is very smooth and positive. Manual keying is accomplished
by short-circuiting the control grid of V3 to ground. The power supply
is entirely conventional, and comprises the transformer T1, the full-
wave rectifier V8, the filter L1-C1, and the bleeder resistor network
R16 to R20. The speed of the take-up motor is controlled by the
potentiometer R21. )

b. Maintenance 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 reflecting lens, and the exposed surfaces of the
concentrating lens daily. About once a week remove the cover of the
lamp house and clean the inner surfaces of the concentrating lens and
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, replace with a 6-volt 32-32-candlepower No. 1000 autoo-
bile headlight bulb. To replace a burned out pilot lamp, remove the
chassis from its cabinet, unscrew the pilot lamp from its socket and
replace with a 6.3-volt 0.25-ampere miniature base lamp. Replace
burned out vacuum tubes with the types indicated for each socket in
figure 31. If copies of master practice tapes should tear, always make
the necessary splice through a section of the bozfom of the inked line,
using glue, rubber cement, cellulose 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 33. A back view of the chassis, with the parts marked to
correspond with the wiring diagram, follows as figure 34.
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Vi Type 923 gas photoelectric cell. . oo

V2, V8  DyDPe 68T e ———————

V4, V8 Type 6N T e e

V6, V7 Type 68 e e

A% Type UG e

R1, R2 20-megohm, ¥-w resistor .. e 27350
R3 4.7-ohm, 1-w TesistOr _ . e e 27358
R4 1,000-ohm potentiometer. e a—————eemae 27310
R5 270,000-ohm, 34-w resiStor . e e 27351
R6, R7  4,700-0hm, 2w reSiStor . . __ e eeccmememeem 27357
RS 68,000-0hm, 34w resistor._ e eeem————— 27352
R9 390,000-0hm, }4-w resistor. e —————————— 27353
R10 470-0hmn, 1-w resiStOr . . e —m——m———— e emman 27359
R11 10,000-0hm, 10-w resiStor . e eeeeeeecesem——————— 27363
R12, Rl3}27 000-ohm, }4-w resistor 27354
R4, R15)7’ e

R16 500,000-ohm potentiometer__ . . e ——— 27311
R17 1,500-ohm, 1-w resistor_______ e ecccmm—————— 27360
R18, R19 100,000-ohm, 1-w resistor_ . _ . e cmmmcmm————— e 27356
R20 270,000-0hm, 34-W reSiStor . . . oo e e 27351
R21 250-ohm, Yé-w resistor o eeem—————— 27355
R22 9,100-0hm, 34-w resiStor. . .. e m——————— 27355
R23 270,000-0hm, Y4-W resiStor . . e ————————a e 27351
R24 100-0hm, 10-W TeSISbOT . _ e 27362
R25 200-0hm, 10-w resistor. _ . eeme————————— 27364
R26 4,000-0hm, 10-W resistor . _ e m—————m———am 27365
g; gi }1(»,4 CBPACILOT DIOCK - - oo 27304
C5 0.1-uf CBPACI 0T - o e emmmmmmmmmmm——————m e m— e an 27303
Cé 0.0005-uf capaCitor . e memean 27300
C? 0.01-uf CAPACItOT . e e 27301
C8, CO  0.01-pf caPACIbOr o e s 27302
C10 0.1-uf CBPACILOT o e e 27303
T1 Power transfOrmer . e ccmeace————eeen 27117
T2 Exciter lamp filament transformer._ . .. cccmeaeo- 27116
T3 Output transformer . . . e mmcmee 27291
EL Exciter Iamp . . e mmcm e mcmm———————m 21234
L1 Filter choke. .. . e m———————— 27234

a. Functioning of circuit.—The circuit of the keyer TG-10-B is
virtually the same as that of the Lon-Ga-Tone, type 7, and functions
in the same manner. The only important difference is that the exciter
lamp in the TG-10-B works off a separate filament lighting trans-
former. Also, the output tubes are of the 6L6 type, whereas the Lon-
Ga—Tone uses the 6V6 type.

b. Maintenance and repair—(1) Lubrication.—The worm reduction
gear on the motor shaft runs in an oil bath and requires no additional
lubrication. Since the speed of the other shafts is very low, they need
little attention. A graphite grease is recommended for these bearings
and also for the sliding bearings on the speed adjustment mechanism.

(2) Rollers—To replace the rubber portion of the puller roller,
remove the acorn nut on the front of the roller and take off the outer
washer. Remove the old roller, slide on the new one, and replace the
washer and the nut. To replace the drive roller, remove the old one by
taking the spring belt from its driving puller and releasing the set
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(5) T'ransformers—The power and audio units used in the TG-
10-B can be replaced by standard radio replacement parts as follows:

Thordarson
Power transformer_______________ T13R15.
Output transformer ______________ T17S11.
"Filament transformer_____________ T19F98.
Oscillator coil .. ____________ T18C92 (less core).
Filter choke___ __________________ T57C52.

(6) Voltage readings—The following table gives the normal volt-
age readings between the socket terminal numbers indicated, as meas-
ured with a 20,000-ohm-per-volt meter when the line voltage is approx-
imately 115 volts:

Plate Filament Cathode Screen pSOv;litt,icol;
Tube _
Pins Volts Pins Volts Pins Volts Pins Volts | Tape| Key
| 4-GD 87 | e x | x
2 _____ 85 26 2-7 4.9 |5~GD 14 | ____ X |o_-..
85 L VR DRSS (RIPUNY PRI FRUpIPE ———e| x
b S 85 65 2-7 6.2 5~-GD 70 | __|o_.-_. X |o-__
8-5 R 2 R U U (U IS N I 4
4______ 83 66 2-7 6. 2 81 140 |______|[.__.__ X Jo___
8-3 132 | e e e e X
8-6 62 | e el X |o---
86 {53 20 PR (NN (RDUURY FNEDIUNE SRR N D 4
S S 83 145 2-7 6. 2 81 3.5 | |oo--__ X {__._
8-3 160 | | |- _|- PO N IR ——— X
86 160 |- e e e X oo
86 162 | |||l . I I '¢
6o~ 8-3 370 2-7 6. 2 81 20 84 240 | x X
T e 83 370 2-7 6. 2 81 20 84 240 | x X
Plate
8 - to 760AC 2-8 5.0 || x X
Plate

40. Oscillator-amplifier ACA-10-A0.—a. Functioning of cir-
cuit.—Electrically, this unit closely resembles the oscillator-amplifier
section of the Lon—-Ga-Tone automatic keyer. As shown in figure
35, V1 is the oscillator. Tubes V2, V3, and V4 comprise a two-stage
amplifier, with one section of V2 functioning as a phase inverter. No
provision is made for internal keying. In installations in which this
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40 SIGNAL CORPS

a 6.3-volt, 0.25-ampere miniature base lamp. If the oscillations stop,
examine the tubes for burned out filaments. Replace tube, if necessary,
with the type tube indicated on the socket. A general front view of
the oscillator-amplifier chassis is shown in figure 36 and an under view
of the chassis in figure 37.

¢. Resistance 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

Measure direct voltage with 1,000 ohms per volt meter.
Measure alternating voltage with 1,000 ohms per volt meter.
Measure resistance with 0-50,000 and 0-5 megohm ohmmeter ranges (tubes
removed).
DirecT VOLTAGE (measured from ground)*

Prong terminals
Tube No. Tobe
1 2 3 4 5 6 7 8
Vi __ 6N7 0 ....._ 3190 | oo |ecmaaas 3180 |..__ i4
V2 __ 6N7 0 |.__.-.- 2160 |- _____|.__.___ 3160 (_.__ 44
V8. 616G 0. _____ 2420 2300 (- oo __ - %23.5
V4__________ 8L6G 0| _..._ 2420 2300 |- ccom oo -—---| 428.5
Vo . 5U4G | 0| 2420 | _____._ 1360 |..—____ 1360 |..--| 2420

*Measured with all controls set at zero.

RESISTANCE (measured from ground)**

Tabe Prong terminals
Tube No. u
ee | 3 s 5 6 7| s

Vi _.._...._.| 6N7 0 0| ¢80M 57TM 5350 | ¢ 8O0M 0 51M
V2 ... 6N7 0 0 [¢150M 56M [6500M [¢150M 0 53M
Ve 6L6G 0 0| %30M | 625M [#106M |______. 0 5250
V4__ . 6L6G 0 0| ¢30M | ¢25M [#100M |____.___ 0 5250
\'Z; T 5U4G | 0 (830M |______._ 570 lecmo-- 575 |..--| *30M

**Measured with all controls on full.
NOTE.—=10 per cent tolerances in all readings are permissible.

1750-volt a-c scale. 4 30-volt d-c scale.

2 750-volt d-c scale. 8 0-50,000-ohm scale.

3 300-volt d-c scale. ¢ 0-5-megohm scale.
56
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™™ 11-432

CODE PRACTICE EQUIPMENT 41
Vo e Type 117N7GT tube.
Ve, V8 e Type 117Z6GT tube.
R __ 40-megohm, 1-w resistor.
R2 . 35,000-ohm, 14-w resistor.
R3 . 0.1-megohm potentiometer.
R4 ________ o ___. 35,000-ohm, 14-w resistor.
RS . 20,000-ohm, 14-w resistor.
c,Cc2
Ca, C4e oo } 10‘“‘, 200-v capacitor.
L 20-uf, 200-v capacitor.
C6 e 0.05-uf, 200-v capacitor.
PEC Type 923 gas photoelectric cell.
RL_ _ . Relay, Sigma No. 3A.
Bl Exciter lamp, 15-watt, 120-volt, intermediate base.
SWo Line switch.

41. Automatic keyer, McElroy model G-813.—a. Functioning
of circuit.—The electrical circuit of this keyer is shown in figure 38.
Although the unit actually employs only three tubes, these are of the
multielement type, and the individual sections are separated in the
diagram for the sake of clarity. V1, a type 117N7GT, which consists
of a tetrode and a diode in the same envelope, is split up as V1a for the
tetrode and V1b for the diode. Note especially that the plate of V1b is
internally connected to one side of the heater. V2 and V3 are 117Z6GT
full-wave rectifiers. The sections of V2 are used separately (as indi-
cated by V2a and V2b, while the sections of V3 are paralleled to form
a single half-wave rectifier element. The tetrode V1a acts as a single
high-gain amplifier stage for the photoelectric cell PEC, and operates
the relay connected in its plate circuit. Plate and screen voltages for
V1a, and also heater current for the entire tube V1, are furnished by
V2 and V3 in a conventional “transformerless” voltage-doubling cir-
cuit. Closing the switch SW actuates the entire keying unit.

b. Maintenance 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 photoelectric 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. Adjustment of this
relay should be accomplished only by an experienced instrument re-
pairman. About once a week place 1 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 15-watt clear
glass, intermediate screw-in base lamp. The photoelectric 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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TM 11-432

CODE PRACTICE EQUIPMENT 41-42
V1o . Type 117TN7GT tube. C3. o ___. 40-,f, 200-v capacitor.
V2, V3______ Type 117Z6GT tube. C4___ __ .. 10-4f; 200-v capacitor.
V4 . Type 1ATGT tube. Co-—_.__._- 20-,f, 200-v capacitor.
PEC.______. Type 923 photoelectric cell. C6 . 0.05-,f, 200-v capacitor.
Rl ______ 40-megohm, 1-w resistor. Claee . 20-uf, 200-v capacitor.
R2_________. 35,000-ohm, 14-w resistor. C8 e 50-4f, 25-v capacitor.
R3 . 0.1-megohm potentiometer. CO . 0.01-,f, 200-v capacitor.
) 7 S 35,000-ohm, 14-w resistor. Cl0. . 0.02-,f, 200-v capacitor.
RS __. 20,000-ohm, 14-w resistor. Cc11_________ 0.1-,f, 200-v capacitor.
R ___. 30-ohm, 14-w resistor. RL_________. Relay, guardian No. 27298.
R7, R8______ 5,000-ohm, 34-w resistor. XK ___ External keying contacts.
RO ________. 7,000-ohm, 34-w resistor. 4 | DR Output transformer.
R10________. 0.1-megohm potentiometer. I P, Single open circuit jack.
C1, C2______ 10-,f, 200-v capacitor. SWeee = Line switch.
Bl . Exciter lamp, 15-watt, 110-
volt intermediate base.

A general view of this keyer, with its associated tape puller, appears as figure 40.

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 G—813, modified.—a.
Functioning of circuit.—This unit differs from the model G-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 39. Tube V1 is a 117TN7GT, and V2 and V3 are both type
117Z6GT. These are split up into their constituent elements as Vla,
V1b, V2a, V2b, and V3, and function exactly as indicated for the
model G-813 in paragraph 41. The 1A7GT operates somewhat in
the manner of a dynatron oscillator, the frequency of oscillation being
controlled by the variable resistor R10. 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 V4h and is connected in series with
the heater of V1. Because V1 takes 75 milliamperes and V4h takes
50 milliamperes, V4h is shunted by a small resistor R6 to equalize
the current distribution in the circuit.

b. Maintenance and repair—~The same data given for the model
G-818 should be observed for the G-813, modified. However, the
relay used in the latter unit does not require adjustment. Also, it is
advisable to provide spare oscillator tubes, as the filament life may be
expected to be shorter than usual.

61

Google



Original from

UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
T¥8EYZEQ TON/LZ0Z/ARU dIPURY |PY//:d13Y / LIND 0%:£0 TT-0T-GT0OZ UO pajesdausn



TM 11-432
CODE PRACTICE EQUIPMENT 43

43. Recorder, McElroy model RRD-900 or R-900.—a. Func-
‘tioning of circuit.—Figure 41 shows the complete schematic diagram
of the instrument. The tetrode sections of the type 117TN7GT tubes,
marked V1a 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 V1b and V2b,
are part of this power circuit. V3a and V3b 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 T2 is rectified by a 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-bearing
stylus, which moves down and across the paper tape in accordance
with the keying and the constant pull of the take-up motor.

b. Maintenance and repair—Practically the only routine mainte-
nance on this unit consists in maintaining a smooth, even flow of ink to
the recording stylus. A cleaner wire for the stylus and inkwell
outlet accompanies each unit as does a replacement ink hose. The
stylus should be left solidly against the tape when the recorder is
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 desirable. 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 paper lint. Two
views of the recorder are shown in figures 42 and 43.
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TM 11-432
CODE PRACTICE EQUIPMENT 43

Jape roll hotder
2

Armature spring

aqyus’ing screw
i ‘ Upper armarure srop
{

TL-40771

F1GURE 42.—Close-up end view of McElroy recorder. (Once various adjustments have been
made, unit will operate for long periods without requiring attention.)
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TM 11-432
CODE PRACTICE EQUIPMENT 44-45

44. Tape puller, McElroy model CTP-1300.—a. Functioning
of circuit—The connections of the tape puller are very simple and
are given in figure 44.

Fiela Sw/
I c/
/fo¥Kac
TL-3383
Armature
Cﬁas.m
SWIl_ s Line switch.
SW2 e Speed-control switch.
C1, C2_ 0.05- ,,,t 200-v capacitors.
Rl e 800-ohm, 50-w potentiometer.

FI1GURE 44.—Wiring of McElroy tape puller.

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 potentiometer and the junction point of the armature
and the field. When switch SW2 is open (corresponding to the for-
ward position mentioned in paragraph 285 (2)) the motor operates as
a conventional series type, and R1 acts merely as a series 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 above the puller wheel.

45. Switchboard BD-57.—a. Functioning of circuit.—The cir-
cuit diagram of the switchboard BD-57, which is part of code prac-
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
modern installations of code practice equipment. If the board is
employed as issued, the master key terminals are short-circuited,
and keyed or steady tone from an external source is fed to the ter-
minals marked AUXILIARY. When the auxiliary 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 transformer
is isolated by means of a plug. Tracing out the circuit at any trans-
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TM 11-432
45-46 SIGNAL CORPS

jacks along the top of the board, at the same time closing the switch
on his key. Each of these jacks is in series with the “student” jack
under it. When steady tone is supplied, simulated nets can be set
up for groups of students by interchanging their black cords, exactly
in the manner described for the BD-57-A. With any type of oper-
ation, the potentiometer continues to act as a volume control on the
input signals.

b. Maintenance and repair—Very little trouble develops with 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 service but are readily repaired or replaced. The main items to
watch are the transformers. Because 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 prods.

46. Switchboard BD-57-A.—a. Functioning 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 are three rows of jacks instead of two, per-
mitting much greater flexibility of student circuit arrangement.
The transformer primaries are still in series, but they are connected
only to steady tone (through the AUX SWBD TONE posts) for
purposes of hand keying by students and simulated 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
goes 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 are 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 auxiliary 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 action.
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. Maintenance and repair.—See paragraph 45b.
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TM 11-432
1-2

ArpeNnDIx 1
CHANGES IN SWITCHBOARDS BD-57 AND BD-57-A

1. Improving switchboard BD-57.—As mentioned in para-
graph 175, the switchboard BD-57, as issued, does not meet the re-
qulrements of modern 1nstallat10ns of code practice equipment.
However, if tralmng or other funds are available for the purchase
of 20 inexpensive single closed circuit telephone jacks, the board
can be made the equivalent of the newer BD-57-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-57-A, as given in figure
47. To allow the connection of more than one keyer, the single red
AUXILIARY cord can be supplemented by extra cords fitted with
two-connection plugs. If regular patching cords are not available,
standard radio plugs and ordinary flexible lamp cord will be found
perfectly satisfactory. Extra terminals should be provided on the
back of the board for these cords to facilitate connection to the auto-
matic keyers. An alternative arrangement is the use of a separate
patching board, described in the following paragraph.

2. Patching board for switchboard BD-57—A.—Code practice
equipment set up as indicated in figures 5 and 9 will operate quite
satisfactorily. However, the use of an extra patching board, con-
taining volume controls for each keying circuit, has been found very
convenient. As shown in figure 49, the outputs from the various
keyers terminate across the ends of 1,000-ohm potentiometers, instead
of at the auxiliary tone cords of the switchboard itself. A single
open circuit jack is connected across the arm and one end of each
potentiometer. Patching cords, consisting of short lengths of flexible
wire with a two-connector phone plug at each end, provide a quick
means of transferring the tone 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 connected permanently to the keyer
output circuits, a constant load is maintained on the keyers, and the
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signals in one switchboard circuit will not change noticeably if changes
are made in another switchboard to which the same signals are being
piped. With this set-up, the six auxiliary tone cords on the BD-57-A
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are not required ; in fact, if these cords 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 cords
to the arm and one end of each potentiometer. While this set-up is
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TM 11-432

AprpENpix II

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
It should be noted that random errors may

Tape No. 1—20 characters per minute
(Receiving lesson I, TM 11-454)

an aid to instructors.
occur in the tapes.

SrmroRdbrEbPRbbrubPbPbPEPPEPPREAPRDEPERROR
BrroghRE RO PrRuES R rRPREPOPREROR
SRRl PR PP RPN PR MO RO R
AR ROREHPREHRMOPRDPMEMO S ORMOdRDP RO RO R
SRR PR, MPPRARRENERMPORPREERROR
HbEHmrppbpbprbruoRgrpPEolmrmbpbPduuEbrdbErm
HpEmrRrROORmPHEPOHrrRRuRHMdrr S RERHDE Mk
HbEmrrrppdmbHibdbdr gt o MR rbdP R~
HpEmr RO dorodup R ol m
HPpEmrHrAORHPRPARKRAE P HOHRACEmKEHDEM
CRHPEORRH R EHENRORRRP R OPE o MR RO RHDE
vRHbERPRROPHPRPREORkEO-OHEErhoSdSoRdp S
srHdpapPREMdEHOHPMrRHdRdE R PR ORpbrRRrrrRORMD S
vRrHdP MR AR PRARAHAOE PR OREpPORHORdD S
CRHPEMPEOPHEENRERrOP RO dddogdDb S
HRORHPERdPEROROPEdd PR EdudbPR O PO RN
MHORHPHORMEPHERRRPRPOPbPMRPOORPHAR,O RN
MhURAHPEEMRRROE SOt RdRPORRO RN
MRORHPORESRH RS S ORI NOO OO RSO R
MR OREHPRPRAAOPHOMEHER,» R0k OOMRORN
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SIGNAL CORPS

Tape No. 1—Continued

SERovPRAEoHOEMRPHORRDPRARKMMD
PrbrrrEPpPERRdMbPRERrEMdRR DS
PR HHOE MO R HOSRDHPEP
HE PR MOl REROROO R K
HHERpdbddodbmOmrbRrHdbPEHbHMD P
HrmdoRbPbHrRrHdOSrObdrrArdEMR
ORmkbPOHrHPEPHHEr AP RS A
HEorRdoRHRRoHORE~ORERROPHPP
PO RPPRrRREEROEEROEOEMROD
POMRARORRARPRMNOPROMERREupPHN-EDP S
CORbPRMbREPPREBRREPRRrRrREHRRMRP
RovoREolodprRbrRrEHdHdbPRMER KD
REHORHPRORORERRAKNOORERbbbbHE
PruderdbRrdd-rBobRERbPPRuMADRD
PR HRA P OREPRORRR PP
PruOrHdMNRd~OErbOdbHdmORO P
PR R HOdREPRPRR AR
PmodmpbabrpbppHErnErnnEdbPrd K
PoRoovmrodrkrr gk ONEpP
PHERHOMR RO RO SO P K EED

[

Tape No. 2—20 characters per minute

(Receiving lesson II, TM 11-454)

PREAPHMMMMEBEEDNEAMNPM
ZREAPAPRPEAMAMMAMAR
ZREAPOPEHZZZAMEBEMNEERA
ZREHAPHOMMOHBbRHAKA S
ZREHAPbPSrRZMAAMMBDERE
MhzmEZHdEARBEAMND OB ZA
MhzmeENbbMHEMBEZARZNMD
MhzmEHdMbAPHZEAMRMARYM
MHZRmEBEZBEAMDDMMEZEMMA®L
MhzmneSrrmAaMbEMbARAN
AbMMEZBMAARASRD MNMD E
APMMZHORZNbHEEAABN
AbMMZPAMMEHZRrABDPKAD
AbMMEZERMARObEZbNMEZNHD
AbMMEZRAMRAMMPMNEZEENMD
MEAPMMBEMHRERPZAMD MK
REAPMMROERERAEMMBA
MEAbPMMOHPHARZEP B ZH M
MEABPMMMMORPMERREH
MEAPMMRAKMPRAZMED MMM
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CODE PRACTICE EQUIPMENT

Tape No. 2—Continued

REMEbSHOMEZAAMZREADZE AL ZEPEO ZRRANMBZEEDEPPRAAMEM
ZEHMMADPARKEMMMZABAPMRrHPbARMEMNMABEMMRRZMRAAMMRANMNMA
MzrpnAammorabEMEZARBEAPARPEREAdPAMBPRAbPREAMMMORRAMA
MEbMErHPARARZZREAPARKMMMEMNEZEARASENPPZARBEDZAMNE
brmAMMbHbPRHEBEMDPZAEAPMMOMERMHEMEZENOREAPRZAPEMARE
MAbMRERANPODMMMEZERBEMNPHEOOAOAPEbPERZPAZPMMRANMEIN
RZbZEREMNASbbARNMMZRED MNP ERARMNAPZHEMMEPOZBEERAMNDY
MHMSESMAQARERPPAMMEZNHHODHEARMSARMMAOMMHOEMZPNEMAS B NN
HbHRPMARZAMHAMMZREMMARAZABEEPZEMMADPAARMPRARBMB M
S@ghrEHbMHEMR,ARARMMZABZMMNEPPARROROdMEPHAPARPRERED
mgoMEROdSoSbMMAP MM ZAMPRNAREMNATDATAMMMMENEORMNDKE
gAaAmdz-MMAadMRZzAbMMZABRERRMEARAPREMHOPARSZAPPERARN
zabMEbpPrbbEMNAADMMEZERRZABERHdAMdZAMRMEZEMAAOEHAZMAR
HhEAMAMEMMZERAADMMZREMMAMPRZONREZZBEMABPRIEZEDPA
bMAMAAHSHMESROHMAbPMMZRORRbPMARMEZPPRAMZHRMARZP AL
HrpHboeEMMbHmEREAPMMHZRZREMMMMPHOHMMAMMEBZAMRKMEBE A MM
FRoHdMARZEZZNZERBEARPMMAMDRZBERPPAPAMNRRPRAMARPREPRMNRA
MERMERMEPHEMMNEPOMBEAPNMMDPPENOOZPRAPHARAZAEZDOOEHM
PblmoMZEbPMAbPMMABEAPMMNRZZOZDPMSEAPRRPEANPABHZRZ >
AMdMZEADbZZRHERBERABAPMMNEONRARZNERPRPMESNMbAPPNPORARE
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Tape No. 3—20 characters per minute

(Receiving lesson III, TM 11-454)

HOORUWORAOHRBuAHORRBO S upudtuSs Ml BRAVONRHZOSEBPMHERA
HOORUBMUBROHAZHOMKOMNRBOAHRUSARBRAOOR R BHREZOREB M
HOOR®uOROMUODROMMBMUMRHHRARBYRHOOOUPLVURAVORUBE ARPOHORMNBHR
HOORVAHBPBHRHOMABROROHNIUHHAPRERBAVDORUHKNMMMOZME D
HOORUWOUOHRZOMHOHMNUIMRBOOMBOONKMHBRHRORAVORROBRZR R ZHORKM
HBRAOORORMHOUPLMHMAMHUuErHAOHMOBASERRPMHBRAUVOBHbPMHBOMD®O
HBRAODOBPHHANRRROAOMRAROUMNRHNHUBHBHBAVDOMORMARAMHARM
HBERAOOMAKMOHMHRABOVRIORAHDAZBBHARPAURARHNBAVDOKRBOBREH® AR
HBROOUBOUVREBHEHHEBRURPHOMRMAROEZPHBAVDOOORBOZbPOLEME
HBHOOMRUXAORPODRMOMMAHMOMBPUORMAHNOOUHoHBADOAKMANMODbPLOAPAP
HeHBHRHAMOBRRROHMOVDAMUODRbABRUZAUMRRHBRRPHBHRMNROOB®
Re~BHORPZAMOMPRHARBHROMBEMOROMORRHBARRRARRBARBAO
Re-BRABHRERPHABAMNN LR uBBBOHRRHAOBRUHBAPORHEAAPOHE
ReHBHARRAOMBERAMAAMOBOPBRHOORMREARR2HBHAHOAARKERAMBO
RoeHBHROOwHAOZZOEZPAMMAARPADHORMAMRHABRAOHBDEHOHHAARA
VORUuHBHHOAuMNDPPBHBROHRBOMMRLHREAABROOKRRHBAMPRHROREK H H
DOMUHBOHEHROPRRAEHOZOAHMOHMHEBEOOHOORMHBOZBHORANBHR
DOMuHBUMNHAROROHBPHEHAHABMOBMEuZM»BROORHBH oSO MBAKN
DCOHMUHBROROHMBHSwZMRARZAP ARMAHABRRPOORVRHBOROHSERMEH®RH
ODORHUHBOUOHNPRAOVHBOHBRHOOHORAHOVRPOVORHBOMRUOBOHARBAD
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TM 11-432

CODE PRACTICE EQUIPMENT

Tape No. 3—Continued

AeMRORPHARPRRMBR
Bovod-<BHHOBbP®ROLAB
ORPBREARARHAXRBHOR
MzBhHideoepEMArnzAN
AVAHORROOHRARA
HROBMRHMOMEZR®YAHDO S
HKBHEHAAumuBAHRB®
DA HBHHAABERHAKMRD
MbREPBRMOROVDOBAH®
CVNRHEZBRPOVVLER®VAR
poooozZzoMHOOLMAMD W
DORMOXRHHAOPLROBMHE
HMROBHPOHRBBURHD
HORMOMHRERRERRMNADOAR
MOV HALOEOKMMOOWN
omMHA-MORERHOOOPB®
HH2000ABBBHA®RORO
HOVOHVRAKORREROOKEH
BRRHAPOABHHEBOOA
HoeMARB-" OO BR-K®

Tape No. }—20 characters per minute

(Receiving lesson IV, TM 11-454)

HANRMINOIUMNNMIMNdIMNEdAMITnOobhabMbO
HMANAMIMAIIAACHOIMAORANKANSTOQTR D M
MAINAMIAENIEHRHBINMNNBPOOIKOANDNM
MANMITINZZoROPErR @A ddNYdbRANONMR
HANMIEHPLUEBODPMORIHROOAINKR YT HO N
FoMdNpMOMIJIO S odMNPMNAMMNANSTRPMN®
FoMAINARDSASRBAIOLNGLOONNND R IK
CoMANARPOONYIRTdOoOHOIIHOMNEHSEND I
FOoOMANZII I TUPHNANKNTHURHOHZANKO MO
oM ANINAMAMIOHRMMANMNITAAMAMINEH N
MYCOMNMAMMMONEMOINZENOX APKOAZME
AT OMAOR AN TACTTINOdCLIOMINIM
MYToMMPbPDENMREANANEMOusbAaReHAMAHR @
MY PoMIdodtuMddud AT APrdNRNMMNABD
MYToNdBRINPOoPAMNRNYoAKTIMAIBZORA
ANMNISTOMNLNU I ZHIRENONDNMBHIE o TN
dANMITOKTIRNIRBOoPMMOodddrodn 3 HNKM
AN SITOodHMMHMANDOMN OO dAMINOZSH gy
NPT ORAMNODOILDMOUORAYTO AL T OMIN
ANMIFOoTOINMITAIMMOIMOMPDIYRAMNBA®
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TM 11-432

SIGNAL CORPS

Tape No. 4—Continued

A ANMIPAAMEMNNYIDPDITOONMNDIIRAMOEZR OB DA
GoMANMNSARMNRRONMNOBHOMHEYITADMMEZENK MO MM
YU AN YO OMAAOIP Ao AMRAMOINAMAMPNOTGAND
MR ANA I dOoNLOSMPAMMAMKOKNNNOSNOAMDP
PAHANNT TP AT R OPHNTTAZAMOANKNBAROUVON
OCNCOMANMNINIEBNMER SN IINPOoDbERbENXND
CMPOMANMOAH IR IANOMNALOYMHHMNOMNORT4BTON
MdToMdANINNITdTO R dMdoMPAOnI g NS T M
OPPOoNMANAMNTPTOHRBOYHIMPNIPHAOBUONNMKMMD
AP o NANTRNZOIZAZPARYAIAMYOAMMBEEHHGANT PO
HopatToMNMLOMAPOBRAINONMKAdo 4o NSt RN
CAMNIYToMMOINAOAMddO AT ONIMRKROOTOIERKTO
moepd oMb NANYROMNREYOodS oMK AQD
EHAMYTOMORdM O IANMMOEHZKAAMMNGIEHTOMN
HMHAMNTTONGBLAABARMANTHZOMPOBOMNAdAR YTt o
qUANMN T TOMMOINO SRMERMSAZHRAMPOINTNYE
CNANMNIPTOMPRONCS oD HAIKNHO BAKNODENMMN
PRANAMITOdIMHPHIITHMAdAMNI O GAMNDOIRKCO NN
AU ANMNITOoMmOMINHMOHMNOBNEHHRIdAKR 4T RINNG
OMANAMNITTOSIHYNMEHBRIYSHNNCGZRROSINHO AN 4

Tape No. 5—20 characters per minute

(Receiving lesson V, TM 11-454)

1111122222333 3
T 7T % 7T 7 8 8 8 88 9 9 9

OO OO QOO DN®
OO JRHMABNN
COOROO = 0O ®
OOV OV0dbP i N
DOV OOONAINDB®

]

DN

9
3
9

1 1111222223333

1 111122222333
7 7T 7T 77 8 8 88 8 9 9 9

(=]

O~ ZHONMX
ON-MH~DO®
opMeEBN
NN -N-N-N/Nel
O RKANNSHD>
O g
RAS Ok
0O dwig~
SHeabMo
rO MR
N<odoN
nomndd
MR E~®
o~ O0~NB
tOHO®RX®

7 7 7 7 8 88 8 8
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TM 11-432

CODE PRACTICE EQUIPMENT

Tape No. 5—Continued

oo~ OoR~ondrooonMdor~Boo N
ODvopgrooddpdbuanpNorQuuMhEHOMMMO®

©

0

HMEoNHPROMNROOPDPAONOITDTPOORZRONN HS

o~ BosaloudpgoAMoOROoHPbPboS DO
PEZHAOKROMNOHNORNDNRNSOONODNMOIOPN®
Ao PoMorAZE~NMOMRrOMOBE ZONNN
~ALDOOOD~RNOOMHOIDA[S - ~DOo0NMIM
opnabHo~OHNeRBORor AR HAQREBHNHO®
YOO ZOBHM~OMNNRNORHOTO~ONDNSMHEAN
RO OMN~NPOAERN BN CCRDHPOAZHOONKAS O ®
CPOAMMANOYONROMREREOIOIDVDOOPVDOBORP>SOO®
ImeopbakrarHrERHONSAdBRRBAR~DPIRNSOMN
VOO DOP A OMOM O~ M~ MpE R0 ~00DD
opPpOoErRocAMZPHesALUZI~ZHMO~A®
OO ZHREOAONDON OO~ OANOQAOM - H~A
AoCHOKmioROoOROROCOMHI-rARTO YR OM
orMEAsoco Moo O CRUBYOMEHLD O
me~obaseroNQOoSRRAPOFO~0Zbbdo
XMQJS87BQA3375D8¢14K25FUA¢69
RAPPRIPOEONINOMEH~RAMMHMOMMBOOOMDT~

(o]

3 9 26 3 251837 9 4729

ODOIDRDON0 OO OO

MerooNoON~O>~©
RDOdNOHAQOIAMSOO
ooFHaMopbDeapopgo
cArBrZoSoMoo
SofrCeamMH®E®
RO~ ODOZAP> O™
MoboMoMaeodnon
ez S aenHO®nM®
OO~ D>®
OMORIMNOA~BO
OO NGORAOL®
OCRMQAVOM~Qopm
oo ~NTNB O~
opMONOJOMN O EE
Rodom~Onlloo
QAN NGE R
NreQRODO M -
oMM OP~R®M®P
CVRDNOIROBOOM

11111222 2 2

o
o ©
(=W

O

9
3

77 7 7 7 8 8 8 8 8 9 9 9 9

111112 222233833
7T 7 7T 77 8 8 8 8 8 998 9 9

Qo8O ®0®d
Soe oM~ »
QOO K
VOO MN®D
SOV NNM

(=

(2]

1111122 22 2333 3
T 7 7 77 8 8 8 8 8 9
8 T9 8 2 8 2 3 7

(=
(e}
(=]
(<]

D
Maa~
afanl
oM A
OB MND
QAN MO
- P
(o N
- B -
O v -
o b N
© oS
oM
oM
Q0
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TM 11-432

SIGNAL CORPS

te

minu
(All letters and numbers in random order, 5 words per minute)

Tape No. 6—26 characters per

NHzZzHrkopbEArKORHEdPbRR OB ObDbbbotMkopnobMuPRHMMM~NAQ
MBbEHAPYNAGHLEROHMNNMRrEOMAYObO ZudObPNROAAPBBrM RO OB RAOY
ocdhpbHomtdiSpbovaAbedErgAabrMRzdooMdbARNOHPPRPKAdAK AP O
HeaNMZRrRroNMNADPPRYdO AR OMZMOODERHbObPAMPRMAHOYREAEHE 4 kMM
tboMHEE~nspmdourbRrSEMAMMdondp P dNpPBRHaNEenbowidn
HARMPRAOMDbReH P RHINMRPRAKMAMNZRSEHONNEEOQNUORMREHOIKN D ~HS
HKuoOrhablKomumARntYPRmaNuHNMPBoMuEr R ORPHARBHOAwPMNARDD
O4ZARMPBNPRDREHENMEZEROMDRPPOEHYBMOabOBbENMIYNOREORHbEdP®
HoMMEuEr<dOIRHOMABuP Moo dMPEMPHPRDPRORMEULI MNP EOBHONMM
vozdAzZvARZHNDPEPNZOUSHO AR H AR ORZPYH oA ZEABR<CObP R MAMMN®L
ZrpuewpbpndroddAbAdYdbabtm"pPrMepPbPPoNadMOMNOROPHRAMZ®
RMREMAOBDbDbDMMNAODARONKEPREoBbBRARa oAb AAPNIAHREHMNOH
CUDPKENUDLDHOHMNOM PR dAXOZRDENRODPAMIPREZPHNBRERRABHAMRARD
poEMPOHMNERZRHKBREEHMYABARPARAMRORtAMAREHOOKRHOHNNREPARDP
AYRORHBRAROMObPAMERDAYHPRPOMDUBbPOMPORKMEMNdumMmbRrMraNROR
PO ABRKMNERNAUDDROTOBDPEBNpRMOMKPHEARAPRABRORpPpouBEBnSaNSZo
MpbowhMiOirdpmAROECPMbSEoupubhbuvsuzZg-NKMPpZHHuMmOPHORA4ATH
HEpbZEinogbodbuniMunuwooAdMaKrrARNEMI-HdRontAMEUdbOROEHAQS
MBHNROMRAHDHAYORAMROOAURBO LA BMHO~RBARAMKMIPEHNMbPROMNAOL M-
dv AR NZRRHENOMNEUHRRAMOPoBtrROAMPHAdadubddean<dABMM
~NAZEMMoOZEesAMNMERQAUKROHNBROO Zbv o KN A ZEMARKORK G RN
KA oONRAOYuORABbonhRMARMDAODRAYHAMuRMOPERAPeP AR
ARMPORMPRRMMIUNMOSVOHMDPABYHMPEBo A ARG MMHMBAPHEZEEOMQD
epEBH~PESNvVoAdPMEHASHdrOMNPRDAPEdARRPDONRMRUDOMRRESADNMN
dOZVeRMEZAUOMNHMNUDPRHEBRPBRMAMMNRRNATAPRIMHKNOPARARDPDPEHREAMR
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TM 11-432

CODE PRACTICE EQUIPMENT

Tape No. 6—Continued

eRiHAmM~rOORh W

SrmuPbENEZHOSQ
vk AMA4pP PP
HOMEBHEHODYMpMAQ
BrMRECRBRRBANDPDO®
dA-YROAME~NMND
PbomHAEMPZEE4A
vozmoMKAKMP KRR
MAmopboaMPROGBNR
sombbPHAMAMMEDL
FHoOEPprokraAhk
oA MoAMP
Hu<d<mBhodedt b
“tAOUHEAEKMAPHRA
HebAHbPbRHBR-EHM
HEYODndhEHSENKb®
olmdHOHMPYH
PtHhrMAaMoOBG A
bPHrmHpbdapmoAadZ”
Mmoo Hdbdr™B
ANARNCPRMIoTN
dBeRARORPEAR
MERMOMMRONDOC
VRAMAVOTMENNM®
spdpgelrApbupbbP

Tape No. 7—35 characters per minute

(All letters and numbers in random order, 7 words per minute)

ArMHPOB~HAORHORNMENODARHSSRQROHNMNBORO®
omeaMMobamrrhroMMeoapMottoAebodobonMEOEHRR ®
EANAMZHEBEPHANIMAMRdZENPOMEAMMRORIZdANN
CRrAdEvRNrRroRobhboeMudEKHdadbO ] v W,
NOPOOHMHOBOZENOOR-BrNROBORONdA~HS QN
MeopaMomrnrhlozrbeapapnrnrnRopmEgMaa~8rAoM
AMOMOEHAYRNZEIMAMOIQEHAMPNEUME S MARKOMN
ANSEKMbaHORNPOHADdrh oSNzt S 430
HoDolbSuaBuldeadoofoZzonnoO0aREmooooaion
aboAQoOoHOMMNROPReHomoHEAMoboMoZOom~ B M
MHUMHNAYTAGDMPIONBEYATZOMNIDIRITANZRZNM
A OONRMBOZRORNPROCOUMEYRIERENKOPOP KR
“HOQOOHoPbPbRANORSOOCRORNMNOAHOHPRREANMDOA S
AoOHAAZEROMNOMBHEMNOZOZOHAMMNHSPOM~P oM
<bvAEMIMoMIboKMEABRMKMEDdAZOPIRMH <N
mpboMMEAKHoHdoMK o KO <ddKdAadaerNE~ QOO
NOBSQOQABrVOBAANHOHM~OPPOHRNMNAONOU~0OAZO
mrzoAeZoMobrHoSodozanomoSrbprMaMd~AS
ACEHAPAMMOZOUNPMAd-RENTYTRCEHKACHITMPRORN
dAOSRNENOY YR EPmddEOKNEoHoo ol <dmN
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TM 11-432

SIGNAL CORPS

Tape No. 7—Continued

8L7E381L20607K7LIDT¢TcsDKTTDVCWTRSCBV2G604PSY¢G51
bPemoA~AdZeA~BHOoOd~oNCHRboFabtbtmMPPoARRobtZodAAPRPHEB
MMa Mz ZdmdZKMHAMAMRPRBHZAYR b Mo MYENMARAPORMED MK
PdhliSepbpopbpvHbRCHARMANOIOIUNPAOCPPPIOKOMRROROPXPbHEmeP N
Honephad~DoBoRobodolModobZuAlMaMEBoHOluSMbRVEHIO®
oHpheaRaRooMoHocOAEPARAMAMMRNPoMAZPHrHmmed~HdromAYH
ARMMUEZENZRMRZ<SAEAZNGRPbPdPBRMKAYO R KboSobdnKENbPAbBNMOonRH
KEvbnEohpbodupgrEdeSdmnodobAS<Sdldmpbhdodeyragbhddpeng e
OHRhRMORKOSmORANToOOMHREOUNDPOBORYZuHBbOAaR~ODubduMEHBRAMK O
bapuMMopodMpuzoneb~vmaBarMKARMAR RO~ ARNEAPEHRRR v MM
dMoZvnObizMAbOIRMZROEdOYARMPPRARMBPMKHOERKdozrnddbepmnp
HOPdR+HMEA+O*hORKKPHERARMECRMROoMOPBPUuRdUMORARdGomA
O~HOHRaBoLDOVOKROHIN~BOoPbrAoMEudEPPENEO MR HeBONOAMbABEHN
odormbriduNMdMbrEaAdAFRRRNHOPPRPRORABENMNA®NZZRZHERO0Z SO
MezMAdrNDObuNMAZAKMARCAKMKNROARMAPAMPAEBRroHdAMAND®
MPeRIRbRYP O HOUNORHPOOMKEHAPNRAMREdAN YRR ORPHBEO R YR rPbAD
WOV BOBARB~RNOMOVMARRBRBORNARDAMYZrMPZrMBBrHemOVEZR
ZHREHARKR~MOPORNMMMOOIROEPRZREMEBEOZPZdENAYOMOANOoMEPOPO
CbBMHAPMAOETZNALARAAPEYHKPHOIAALRBPHENDRBAPZHNO4AP P
voOHMarNomopgobPdMdr KN RO HRAMONDNObRZMRPHHOAREPAPA
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TM 11-432

CODE PRACTICE EQUIPMENT

Tape No. 7—Continued

DOwONMbuonbHEZHRHOdPPbPYOoRMNOoRROUOOHKOHEMA
RNRORObErdHMARMADP Moo Qbbahp RO POACR
ChbAdPROIMNAHHOS <HumIRIARHFRRMANOMOPNEIHNKDbO
PHEYRNPOOCObPRURAPI S ohBRNRMERDEocMMEDHNKK
HdpgozarhduNODoZBAdmMAbaradduodEmMPARBROAQAYR
¢+MHEZRALVYPAbROZMPMACORHASHYboddmaZBPHHOb
MemMbbmbrad~rAARCARMANRPEPREIRdHHA<CADPMND
NPOPIERAMYPNPopPMEBRAKMORoHZR RN ENERP &
MNOPHORQEOMNHOARHZPDROHROOBRDBMUOUYbAROBARE ~ /M
PRPAAUDRMMEHDPAMNQO~MHOALDMHTIMHREHZPAMNMROBZEMHE K
OolMoHNMNOdEmHubebeodSr-HozevhoinAROHOdMN
SbrmMabME~mapBbPrPORMdMKMEBENRPdr Al g~ iT
PabMRMOAOOREHMAHACHOMMHAREBEHPOOBPMOODAMNERK
bramuzgbrMdMKOrragobAfRedMhryaOdabodazBa
RPRAROHNEHYRRMNPOIMPPURRENPIHAORNNOPZE v
PrMpbdrOruboErHobrnbpRbeHdrHMrPREOOOAPPOBPRA
nHuRZMPBOMBBOROCPKBOBMAMRHOAPOASROBPR®K~
momMomaMAOaROMoRAREMNMAOBPMEERPrReAOANBNME
AEvZOHEKRHHMorSodmBrAbdbuntAMEobPprRrARE D¢
PalewiorttdbepbbpprofdpirEgmndubddgrnrphrdbdn
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TM 11-432

SIGNAL CORPS

daradand O MIVN XLOVT dHLID SAY0X AXHNS
XAIXdZ ALMATd XMNNH X¥04d0Z TOLINW NO0OXdX
XADVI NI0D0d XZZdM dNHES TONWYEX HOHD'TA
dNILEX ZXAON THNHAT d9008 IdXSH NEILVA
SVIHAO ALADYE €2.860 MANXXT JIVHEHZ €90XdV
ZWNENd OPINH'T IMODJd VANVZ d948S¥9D HIMNI
X00LS dOMTI4d LEVOd ZHNDA HAXAT SONHZ
19849 9ODIL0Z IMAAdY SAVTIZ OSHIM HMDAOAN
NdZXI dSITX VSO4dD AXMIWN LOHJdO DAdLAN
DIAILNX XLSMZ dSOHEI ISNMO WHIAD d00€9A
ISNAH TIADOS ZAYSI dIZSA ESFNIDO HqLHICA
ZSIAX XTSIV HDXZMAT IHHAJd HMANATO AVZJID
CA¥EDO INAXZ 909V SIAVA HFANXM DdANYV X
HIZO®Jd AILOS dDZMO INXTS IAXLA XODJASO
AdIVZ 29821 O9ZAL IVVIM ISNYI DdINN
HOMINW STOUIL WOJdYH HL'IVZ 18Sd¥Ss I1dUAVZ
ISNTHI NHDOS XISdYT SIdIZ SAdNNIT DOYHL
THOSX VIXO0OS MIDHM WADIIL XTMOT DOIXN
VOXZM TIHAD NHJEY ZXIHM 3€61 06 ANYIOL
SMEIDJI ONHOH HDNOILNA dLSVYE DONXIW WZHHA
XOMXI LOVED NWODX dFHMVX IdXIN NOXMO
DHOMVYV dXHTXL HVXHM INIXd VNOXM dOXNI
dXTXL ZXVHNX TANID TAYDd ZIFTAN WODHXI
X9INE AONAD DIADXV ZAdMLd ZAINWE LAXOJ
AVvAYX WXMAdD OSHNVX dLVHEHZ SONJINW IDXZJ
OZIXd II¥YAL ANTAYT DOIdNNW N9XZd XTAFTI
ZOD4dIAD SANWIV SANON MOYINW AIDJO DHAIZ
TMAISW HIDJdd NWHILZ XISdAD XTHAL DIXO0Z

HYAdH
p: s o k: 4
gIMEd
ATIMEV
dPMIV
MIXSI
TNDHEN
IX®AaT
X0ZVA
ZX9HL
NVDOX
DONWA
ZXLAI
ANIVS
LH94ZXI
AdNWID
HIANV
SIWTHAI
AIZVZ
raxsT
DAXNI
gLy O
XXZd®
dWIHD
OBX¥I
ZOJdI XA
SMIFA
MOgGHL

TMIXN
WNVEzZd
XzzZa9g
vaman
AWNALD
XZOAI
AaxXaML
XOdM"
MXINd
XASOM
HZZMI
XHNTX
YXLdAN
MNONM
Ssd®X1T
OdTILNI
STIODN
TS0Od
XIXO0®
VLXYH
BSLYO
0Od®DAY
IXTSI
PSXaA
1g92.8
LOSd®
gOI1VZ
XsTOoM

(9ynurw 1od SpIom (] ‘SdOqUINU PUB 819939 dAY JO sdnodr))

nnurw 43d $4279040Y0 )G—8 "ON 2D

ITZAN
6039 ¢
MMNITTT
AONHZ
MDIVO
d9X1d
avzom
ONWMD
XX9®XO0
LINSAT
SNATH
ZXLSM
HAEDJ
OdAMWAI
SAXO1I
ANVSH
ODOXHZ
MTIXIX
DONNWA
IMOJ®
OdDAY
WAOdL
IAWAIN
dPO0IN
ANOSV
ZMOIN
L6¢¢1
ILINSTA

ZTLIM
OdNNT
d4ZOId
dI1Ind0
AONAEAV
SHIOA
NATMAY
LODZD
INSTX
dLONJA
PHSOX
dO4dON
ONNIX
Oddog
X0ozmn
d00XO0
TMI SN
TSIHTX
NXHNT
dAIXV
NAOJ4dL
ATINETH
NDAXAHI
g9XZud
IdTVIX
XTSIA
0dZAL
TFLNOd

LYEIas
dDMHEX
MXHVD
OLSXZ
ZMJIAD
XX0dV
MOIIT
HXSML
68d@¢3cTI
XHZTM
QTeLY
HMHDSX
ZAXLH
AZSMI
SHLXS
XHZTM
IZNDH
LXTTI
TXZXL
ZAOLZ
ATIWNYH
DHOMAV
6LSST
ngvyar
dATOM
X1001
LIDTIV
HYHLTIV
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TM 11-432

CODE PRACTICE EQUIPMENT

‘spue edej eqj eseym jurod ayq) 03

leIey weAld s8 snonuipuoo s ede) 9gj UO [SLIS)SW OU,], ‘U[ISY USGA[3 [8BlJ0)8W oY) JO PUS AY) 810jeq 0)8UIUIIe) SUIPI0DSI 9) JO OWIOS ‘OAISTOU] ‘ZT 03 6 "SON §9d8) UQ— ALON

LdOAN
Z94vLd
LLAId
nNO5ALX

19 Q9L

ILHIAM
dZX"TO
NIMVI
ENMX L
NXT LA
83801
WANIT
MHJIAA
AVIAOO
NovLx

LALXY

adXmo L
MSIWIN
NILrAN
NINNX
TITAICL
NSWTIA
N9¥OHA
gecerl
MAMIVY
vddaandg
OTICLN
IdMN I
LZXXL
vseyLra
MODHIT
NYHAX

HADJIO
XNWVSO
LXIXO
AISTX
ZVI®O
ZOXID
DUVIN
VINTIHNX
SXrIs
XO0rom
ITADZ
Nvamd
X9LNAG
vMTIOS
SVOMY
LAHAN
HMNVY L
HLVOD
ragar
TADLIA
gAdEL
geecLg
NIWIMAN
®DZOAD
mIEsar
DATAN
LIWNMX
MXIAD
ADAX¥
8se¢186
gXLIAN
NITLA

INITX
DAMXN
©daAd
NIOMZ
ddIMS
LATTX
SMIXD
QXsND
TNXHA
OAIAI®
daxSIdL
VIAAZXH
MEALYV
Zzriaur
AADILN
vsvom
VILIFgX
VOMAVO
ITHEAN
NODOANW
VDI AX
onaxdxxd
NXdgAD
odddd
TdsdVvVD
AdNVHE
ITaLd
IDMVYH
SWNATH
sqgILar
eV 9oL
rvzasga

ODIMdZ
Xd40Ad
XIVTd
DdSOL
ZIAGD
IS IX
AXTHA
DTUVZ
VAN L L
radaa
XIWLVA
ILVIO
VLVHAV
ISOID
ODOONLAM
dOONL
SAXIMm
aNO L1
dANS'I
AdDHMT
vVSdsD
NMOTV
XZVvSsda
N49Xd4d
LAVZH
XAIHD
SVIdA
FT9Lar
dOVNM
d9MAT T
VSHdAN
naxar

ZXAVA
I9Z90
VSONWX
HFIHO®X
Od®DIA
ZLAINN
vawnyg
XIZVV
NITIVHYA
MONXYV
ILVHX
SYXM®
SINLXAX
arInar
INDOXL
AXrom
LAVZH
OXZND
MMAVNT
VAME L
SE4NAXL
VNAIW
IDHIL X
wagdd
SIADA
499 dH
L1600
XdLNX
dVZHD0O
SIHIS
p-&: 1 AR )
TISVIN

DANWON
GAZXA
8LGCT
ITMAX

WITNL
gd9 19
axLvd
NIWY®
AdAWNDT
MY VH
XXrsya
L8601
VLOWO
NLAMX
XLromm
89V 11
X0JdANA
€e816¢
NIXSVa
84619

MIVXYH
oadam
TdOoLA
anogd
VDISN
LHAYA
Ladaa
dvaLi1
XdAAM
DOASN
AMNAZ
I9AO0H

HDIYVL
WIO®DYH
IYX®O
dZX49N
NONETS
g1rs.ese
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VSAdId ZAHLIN HEO0XJ XUISLX LAdNN DHIJAX X LAONI TSIEN D PEAN

L g HLINITATS 109D 4 894N 8X'T A IX"T

II II V%06 NIXHAZ NXHDOX DHDOJdO dFINZ
HXLOT OLfNHYE NOSHTAQC LNNIJT HSHYYT LNXIO LX¥OI roLHddad ad €dN
€L g HLNEZAIS 919D YN 8XT A IX1T

II II VIO6 DILON LISIN ODXAXd XNO0ZI TONEH FH40Nd SIOHI AIANN
OLAIAX DZLOA LANLID WZADH NXXAd LHOWN WILHE LNXOX @D GAN
€L g HINTIAZS 619D IdN 8XT A IX'1

(anurur 1ad spiom (g ‘olyBI} 181398,
anurw 43d $42)0040YI 0OI—YT ‘ON 24D

II II V60l NHOIAL HE'IVH L VNI DAHEAVIN THJOT ANLIVN IOXINY dY4IAVN
PSAVH ALIAN dITIAV IdTSH DHLIAV AIVLYE TAIAVN LIYVIN dD 169N
L LSYIJ 6TdD 96IN 8OJd A 3TI

II II VOEOT HILNVA LIAHD ALHYETSL

G9d4dVSL 3ASXV IDHYEN IVINS HNIEW HLIVN ZEOVIW TAMXVHN VINLH §dOVH
"HLANS HLIAND VAIAN IALIAN TAXVN ATAHL FOYIX LOMJID dd OIEN

€L LSHEIJA P6dAD PedAN €O J A T4
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I1

II

II dOT0T NALON XHODLQ CTSTV ASAVd OIDON LITIM LNOMT NOILNW OILIN
AINLOT MLfAND NVOSY LNOIJ NVAON HfAANI NIDNI LXOIN dID 699N
L4 HLNUIAJIS 04D X O D STAN 8XT A IXT

II V606 N LXIN CdHDH ONGILAT dLITO NYIHI DZANWHE LOAdXJd NXJIADI NDOSI
OTIA NILAII INVINS LINAO0OD NIFAOX NYVVS LVHAAH ONYOX dD OIEN
L g HLNTIATS 029D ITAN 8XT A IX1T

V906 DIWNHA LYMV DVAL DCAO Z¥440 ADNO0 VINX XINTI
ADWNO VINX XINI VXOX PO0NHA AMNXQJd ZNXV THLIT ILOAd 6N
. I HLNTIAIS 61D OIIN 8XT A IXT

II II V806 ALHI LdSNA LASA WIHN WIXN MNVC
XNI¥9 X0 VAdrfO IVAd DLZX TOXT AIHI SHDEN TLOAAd 89N
L g HINTATZS 219D 6N 8XT A IX1T

II II V406 LXINY NVJAdLO IXAVEH WHLZX

LIWLND LOAMHT dISNX LNNIF LINSVV LOUIMX NLXJD HIIIX LITAX NODFII
NYEYIJOAV NLATI IMAOH HODYEYII VAIXY ONITX A9ATd DADNT dD ILEN

€L g HLNIAIS S5O 8N 8XT A IX'T

II II V908 LNXIN CdSODH LNTAL

LNXTJd ZLSAN NLNAY LHIAMD dLSEAN XLEON NXTHD XMONOJd HTAddIAL HLSNA
XOMAY TOEAX NIAJdT D DAJAH ANWLI ANWTIS SIDAN NIdOJL D 9¢AN

L€ HLNIATS 794D LYIN 8XT A IX'T

II II V906 HTHISSOd DNIAVHEHLS ANAOYUD

SANIT NYZIHILNOS SXWIANIT OL TIVLIAQd DNISSVYIEAVH NO ILNAS SINVId LSANADAY

L g HLNIATS PTED 99N 8XT A IXT

II II VG¢06 LNAELH MOIN LIXZ ZIIH ODJdO0OD IXXS HISS XZX4H
LFHAX XOXJd NIHf QISDO INHL WANAI SIYHT HLfIN ILOJd ¢UN
L4 HLNTIAITS 619D ¢IN 8X'T A IXT
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II ITI VEE6 LNIWNIN AINIALV NASTV E.ZBN-H._H.ZHH)HH.H d0ro03d
MANYH FLNIM VINOA WLANA NHADH NAWIA NIJdOO XLNIJ AD SSTUN
R | HLNIATS L1ED 6IYN 8XT A IX'T

II II VéPL LNHEHW dLNT TIHAIL IVH NSIS
WLON NXIJd XLYY® INVE LNVIW NLO4d LNIJ LNVAM ILOJA ISTEN
NR: HINTATS 919D S8IYN 8X'T A IX'T

II II VI?6 NNVZZ NWILSO® LWNILN MANTH NdHDH

VNININET NIXIX WNLOI LNHNIZJIA NOXIN NINIAJ XOLYT LNSITI NWIALL OISIO
NAOOJ rODAIIA NSSVS NVSSV WLEYTJA FNTIIM LIIND dLVNO dD ISHN

L g HLNIAIS 939D LTEIN 8XT A IX'T

II II d876 HSIIJ FYAMYD WADXZ NAINWITA

NLANSL LX1LHTT ODNLIO LNLOJ DHOYE LNIFAA HIIHS LNOZTH dLJIAIJ HLNVE
MONYH CONND NIXHAZ dLTTJ INTFOW WNNIOJd XILOIJ NAILIL dD 6IUN

L g HLNTIATS 929D 9TIN 8XT A IX'T

II II deévy d¥9vy HL NI AIS IPEN 8XX
L g HILNIATS ¢9D STEIN 8XT A IXT

. II II d6999 ISNSV LNLrOT

LS8SLIL LAXTII NLdIM NNIND NLYTJA NLSHL INSVA INLSL LAXO0OJd NLXIN
ALLAN NIZIX HLJAOd OLSHAN XXAVSH NXLYT INLOT LINIJ dD OIIEN

R | HLNIAAS €69D PIIN 8XT A IXT

II II dOTIIT LNIJdI

NNATTAJd HLNYH aNYIM NOINO XLYAN NOLJIX INLOF XIL¥TJd dLNAN NADXN
LAdONI X1L¥d4d NOXJTAJ AdNLIM ODIZIAZ OXAXH NEHNAX LILDO0JAd AD TIAN

Lg HLNTAITS 829D €T9YN 8X'T A IXT
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IIX

II II v89P8 LHWHD NIXIS JOLVH AdNLIL NLIAD
LNVOT LWNIAIH LINIZ dOIYH dLWIJd INLI®D NIJOT LIAWIH D %%6UN
€L g HLNITAITS 8T9D L3¥YUN 8XT A IXT

II II véve
NIOdT INAIH dLIJFd LNODHIH AWLIT OZNITIH JLNIT OLNIW XLSVYVH ASSAN
LNAIT LANHH OLNIXM VINAW NLO4dD ILNAIH ILNLOT OLNIJ A €I9IN

. L g HLNIATS IcHD d 929YN 8XT A IX'T

II V6¥9 NTXHTZ dOLIN NPHIXL ODIYIH HILIT JILNIJ LIHSHT LNAIH OLANWH
ITHD TIININ NILAH LNANIZ NOZOd LNIAIM ININHA LIMON dD O00TYN
L g HLNITAHTS 039YD 9C9EN 8XT A IXT

II II d9¢y dLNIT AILfAdNH L ININWN WIIIH HLNIA dLINIT LYNVI TZLO'T
NAIIIFd HIHIH LNINH LNVOT INSIJdAd XALNNWNId LSYIWNH LNNIJd dD IP9IN
€L g HLNIAIS 6TED P6UN 8X'T A IX'T

II II Veege LAdIN WZHD A0 XSTV XILAYT IT0FT OMJID
NOAW NSOT LNIJ JINITS LNIJd LAVE NIIM X0 ILO0JAA VAN
L g HLINTAAZS S8TED €83dAN 8XT A IX'T

II II VIE6 FEHLVT STIVLIA

YAHLEAT FAILDHEAAH DNIAOYd HHAIY 40 LSVH NOILVALNIONOD Sd00Y¥YL
€L g HLNIEAIS ITED G3dN 8X'T A IX1T

II II do€8 HWIN Z¥4d4d XLIJd LNNHNA
NXTO LITNN NVIM LINY® NWNHIA XAJI04d LNIJA XILNI ILOJAA 688AN
€L g HLNIATS STED I6EN 8XT A IX'T

II II dege 401090
NLSVHT dLNFZJA NOLHZ TINIAWN OINNI dITIX LNIJAHT LNVIWNO INIOJd NWINIL

LNdOI LHINA NVYIWAX LNSHL OAdIWNAY LNSVH dL¥YdM LNIAD® D 66YN
Lg HLNTIATS 839D OCEN 8XT A IX'T
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II II VI??P ILNHIX OLSIH OLNHEW LOdIM OLNZX LNXNNWN NLLNA NHOIJ
OLVANI LVTIZ NOYIX OLYFAI VLNIW NOLIT OLYTL LNIANAD A 6ITEAN
L g HLNHATS 619D 9€UN 8X'T A IXT

II II VEYY OLSTT ZOYHAA VILNIN LSHIH OLYIJd OLSIT LINEIA VLNIN
VLNIA NIJAIM OLNVIN NOSVH LNYJIJd VLNIN OLSVT OLNHTEA IO SITAN
L4 HLNIATS 6I94HD P66 N 8XT A IX'I

II II Vo9P8 VINVIN VLNAT VININ VLNINW OLXVT OLNAZ
LNYIJd JOLHE¥H LNVIT VLNIN ILNIAV XLY¥Hd4d SVNIN VILNHIH D SIYN
g L HLNTIATS LZ1ED €69N 8XT A IX'

" IX II VP8 VILNAW OLNVH OLSAIW NOLID OINIX VLNAN
OLNIJd LIHODH OLNIW VILNIS NSVIT NOLIJA OLNIA TOLIN A IPIAN
Ldg HINHAIS LTED d GE¥YN 8XT A IX'T

II II Veol LSIAN

LXIdAd NLOW LNOH LLVE LSVIWN OLINW LHZOd OLIN NXIH ODVOH
LNIWN LVOT NLIH MNNI LSVH LNIJ LVOT WHNI ILOJAd PPEN
L g HLNHIAITS 89D I8EYN 8XT A IX'T

II II V6E0T STVIOJdHTOD OML
EZQGﬁHw ANO NV AVAYILSITIX CHAIYYEY LINA SIHL SININIOVTIdAIYT THAYHL
€L g HILNHIATS ST9E4D O 08YN 8XT A IXT

II II V498 VII'T NOODT NIJAL LVOT VILON LNAW LVOT XHOJd LNVHI LSIH
LNAT LNVH MXVIT INAJd LNEWN NVOT NLIJ NAVA ILDJd I€9N
R S HLNTIATS TcdD 6N 8XT A IX'T

II II VPE€6 A LIWHH VLNOW LHSIT VLAV

IWMLfM £ LfVOT INIIJ INIA® NIWAL NVIOT LNODIH INWAf SISSHT ASSAN
NLZOIT LNAIH ZLNIA LNODIT OLNKNAT dLWNIJd LIHHI SALNA D 6dAN

L g HLNUIATS 929D 8CUN 8XT A IX'T
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II

II VOI6 SNTHTO DMONI dOHED'T dMEXAIL DNOMAX WNVdAI VILIWNOQd ODONVO.L NVJOX

gIVED VINOJ ASLVN ZXIg90 SIODNY NLOPOA OTTHSL VAIIS AD 99N
L g ANODHAS 09D O X D 3D0d A 8dD L EN €94 A 194

II II d3IT O LfAd3 TdOAW dILHD LADPIZ IXTLIH VIIZX
TOIVMA MXHYED JXAHPNAD IXL SO dXAOA DdPAr SOLAI VILXHAS A TTEAN
€L g CNODIS ALTED P TEN €94 A 194

(nurmx 1ad spiom (g ‘OugeI) [801308B]T,)
anurw 4ad 470040y OOT—GI ‘ON 24D

II II V89L NVANXI

WNVIV OILVN OLVON LSV LD NHOIL OLSIH dVLON NLVO'T LNYHTAJ SISAS
TVILON NWOXMO OLLIA WLSVI MLNANW VLNINWN NLSOT VLNSVY d)J 4N

L g HLNTIAIS 839D X 0 D OVPEN 8X'T A IXT

II II d¥%Y dOLVE VLNIW JdOLND WNNOXZ LVAIN NJIAV'T
VIXCH DHADA NVSVS NOSEAS NVLID OILIT OLYAAL VLNINW dD 06TAN
€L g HLNTIATS 219D 669N 8X'T A IX'T

II II d6vF NVAI VLOH LNAIW LIOD NLOH
LINIW NLOW LNIJ LNVAE OLID NLOW INAIW WIVHE ILOJdd €ECAN
L g HLINIAITS 919D 884N 8XT A IX'I

II II dI%¢ VLNVH LEILOM XZLHA VIISZ TVLIN VLNIN

VLOId VININ VLNOT LANSZ WNNXDZ TVILN W NLSOT VLNENW VININ LNOXJ
NNOOAN INAIX NIXIX VINAY VINIW NLSVAE OLSEM OLIANAD D TUN

L g HLNHIATS A09D LETIN 8XT A IX1T

IIX II VE€oo NALfHD Hroqdd
NEGINA OLNDZ ONAXZ ZIZIM VLINIWN dVLON NOYITH NOSIJd VLNIEINW VILNIANW
TOLOd VILINIX OLSIH TVLON VLNAW OLSIT NLNIJA NOLI®D dD SITAN

R : | HILINTIATS €YD 0€UN 8XT A IX"1T
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I1I

II

II II V628 DOdNI ZSXAN MIAJINY INONY TXIMJd ADVMO MHANVJIAM
ODTOVIN IMANJ DMETV SIWATV INATV NSSTV IXINVTI NNTIVL dD AN
€L g ANODIS 8I¥UD O X D 230d A €dD L GTEAN €94 A 19 4d

II II Vgege FIHILA CHdSY L'ITWHJA THX0A WATSD
0NdZ9 VIHODA DIAdANW STALYE TIZMA THO0LT IIDIWSL ILEINH dD 6IIN
L g ANODIS 91D 4 6N €94 A 194

II II Vig6 YANSD® SANINX SMDAN TVZRHNI
AL VAM DDODXAL fLSX)D MLfdNH IHAID ZMAANAYVY ANOVIA HdLXTX dO 84N
€L g NODHS 9TYD 8YN €94 A 19 I

II II VeE8 MAOVIN 4LOVIN ANLXN dDVHNE

IdOVMAX SZ4dTV MSIOH WNIAJd'IV FA'TNO IANVT IfNIfX NHdHV XJINWXD DHODI
HHVINA JIDNYVY A XHVM LJdXX) OVIYEAd VOXNIA SVTIIAL XIWNIAXD dD 99N

L g ANODIS 92¥D LUN €94 A 194

II I1I Vee8 NMOLXIANYVY IO
XLINIODIA NI NITS LSVT THIM CILNO0OYM NITHT TAVH SINVI AWANSI
. Ldg ANODAS €19 9N €94 A 19 J

II II V0E€6 ANHA HIHAD dTId XdHY VXVL dTNZ ITYIN NHVA
XODVH SH4Z3d dVXS TMAM XYIO0OM dVXS OXTO O9O0OM ITLOJA OTAN
€L g ANOOJOJIS 64D 4d YN €94 A 194

II II V96 MTOVIN ANIgXO0

OTMVI CATTNO AILMNL ZAVHL NSOMT VRNLHI IMNOQ SNITV ANVOM WNVYOMJ
XZgddD MALXL NODITW NYLOM dSIDV DMAVIN OMOHL DIXAN dD 6dN

L g NODJAS 394D O D PN 89d A 194

VIge ZWIAVIN DDODNV'T NVEHMLd INVOX NHIVXA VMAOHL DANOL NOMHIL NLOdAM
ANDOI OAIVTIL INTITHE LNAVX NOSAD XOHO0OM NVILX TVHJALO0 AD L2EAN
€Ldg ANODIS 03YD 9N €94 A 194

panunuo)—gz "oy 2dv,f
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II II VAIO0T ANCLM TISTO ONAIM ODOIWIOD MAHLI N 900M ¥SE90H X100
XnrdIM DAdHSL MTIFTAdTI §HALIN SF3Sdd XN0d0I ADIDH NNLAT dAD 689N
€L g NODIS 6TYD X 6IAN €944d A 194

II II V6E6 XAONNKN

HAML'T DSAIV dONEM SVILH HHAXT DASIO BLXAI JOTIMD AINITO TYNMO
MVYVNMO NYITV HMAV LV ANTZAM NVMATIO NMHLI NMOIN ZXMOW dD S9N

L g ANODIS 83YD SIAN €9 J A 194

II II V9€6 LAODMd XXZHO CNOMNW ISTOM ONMJIL WLALO NHOMIN XASNIA
MSAWO ZLHMIWN NIWNMEd OJXDX VNOINW SAdWIO IWJdTL NIOVIN dD L9IN
L g ANODIS 61D ALIN LIIN €94 A 194

II II V866 NMTOAX DOANX DISISL AINIA MMOVIN SAINOV
NINALD VIDOOW JOOIWX JANWIA AIVOLrX TOANWD AANIL MZLfWX AD AN
L g ANOODHS 214D 4 9TUIN €94 A 194

II II V876 DMV L XXZD HITI MIJAW 9¥d0 OLHY ZSO0X
YINX HLXY DLEHT d9IM TIASY CIAOM YAIX WALN ILODJd PEEAN
L g ANODHS 8TID 4d STIN €94 A T¥H A

II II V96 ATTIM XINAID ZOMX)D TLOVIN

LOVIN T0NdD IMONY WAAV'T I¥IDAd ITXAH HALON SdHOLINW dD 6EN
L g ANOOJDIS 919D YIYIN €94 A 194

II II VOI4T NI9Md NXLYI ANOWD

NIAND ZMALrJdrf JOdXN DANIL IVONWA DTHAD JANWI L ILZHNX dD €39N
L4 ANODIS P1dD 4d X €T9IN €9 d A 194

II II VIE6 NOILAHFIALSIAd XTHIJdYO NIVLNIVIN OL a9¥4vabd

IO0VH ANTIS NOILONASL HOLVANIMNJdNALd LYV CILVDOT SAITIdIdANS 40 XdOd NIV
€L g ANOOJAS 9THD CIEN €94 A 194

) II II V0oE6 ZMIJdL WdIMO WALCAL AVHON
XZSEAO rIINT VIHD ILAIMNM SANDV XMOVINAMN ANOVIN LOJdITX D LEAN
€L g ANODIS 919D ITEN €9d A TT4
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II

II

IIX

I1I

II II VISOT AZXNM CNJIIT IXJIHS ZIVdAD
ANYOM DNOIM XTHUTS DHIOD PAITIV ANITIV DNATV 290IODM AD SPEN
I g ANOODAS STUYD LZUN €944 A 194

veedl IWONZ PIAATS DHALVY XIYOM TXLIN XATIM WINIV WLIVA THAHS
NOLVI NVANO NIYLAE TSNHAO LXDMZ MSNVO WIJOVD SALIN AD $PAN
£Ld ANODIS 439D 969N €9 I A 19 L

II II V3EAT ADDIZ DINVI VONAZ NOMTV AdXDS NIOV
NVEOT ASTLD TVAON DNAJAY XLIANO CXO0IO HANISL MIDJDOW AD €VEN
L4 ANODHS 419D 9CUN €94 A 194

I1I I VIEdT AXZO £ SAN ADAN

LIAM ZOIT ATV IWHDH JdOTHT ASNO ISAL ASAT ¥LAD AXAT
IANMT ZXOM fXHV OMLM HOIM DIWNA CXTV IMOD ILOJAA SPAN
Ldg ANODOIS $29HD O X D PSUN €94 A 194

II II V6eEdl STLAAd HOWNT XIAHDIW DZXNSFf TXQIfLf JdOCHY DLrsdA®
CHAIM DOSdD NVIHTI ZALfLd ASNLfH TYJIAHDH YLXHI X£ATd AD $PPEN
L g ANODIS S8TED D 8CUN €94 A 194

II II V6eedl AO0XSM ADNIO If9DY ACIANW HDOALT MTAHA
LIJO XTANWXZ AITADO SHNAL ZXDdM LATIO CHATV ASAHM dAD SVAN
L g NODHAS LIED 4 GTUN €94 A 194

I1I I1I VOO ZOMHITI XOHYdD ADPIINW ACNFATV WVSNO
WOTSX TVNTO ASNHO XZMNAd ONAOD ZI40M SATYAM AXSTV AD IPEAN
LE AdNODAS 9T¥D 129N €94 A 194

V8IfT SANOM fAO0IM HPDMSZ AOCHM NVI'TA XNCOM DSVHD WOAHM ALradod®
HATIM ONSJIY XIfMdD NXZSV WNZXAX HDSADM NOMNJI L SEM dD GPAN
€L g ANODHS 429D GdIN €94 A 19X
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II II V6341l MX I D LAHESLS ACXHD HSATI NIXALD ICADX MADTA
dLODHD AIATMAX ZX0d9 AALDH X fHfN TYddAd SCADH LOHDIHIL dD 699N
L g ANODJAS 819D 98N €94 A 194

II II V834l ISIAAQV SASSOT XAVIH

ODNITHTZIINS HFAILODOHAAHTA LON ANIHOVIN INVIAd LAIT 900 NO DNIDNVAAQV ANWIANT

L g ANODAS $PITD SCUN €94 A 194

II II V26T XWNJI L LAAHE CILHD CADAT AODNHD DHIAL'T
MOSVM ALEDI AILDHSL FADXZ ZXAHD dXILHD LXHDHI TEALODA AD L9¥YN
€L g ANODIS LIYED P6EN €94 A 194

II II VG2l 9O SVAM

HAXDZ 993D 4DJIAdH N fDHI SADHT HHDIYX LITEMND WNNADT fHODHIAA AHDNIH
ALX9d LAHEHIL DINdSLr IDHEHNE NITIJILfH dLEHDI TLHTHD A LODHSL D 999N

Ldg ANODHS G¥dD 4 €6°UN €894 A 194

II II VISl SMIAD LHOHALT HOLIX

Iadpgd XZdMd X LHASL HNIDSL DTLAH AdVOM SHODAJd ¥ALDH ILHAD ADXSA
HLfOYDd dHADSL AdDAId MSZXD SLHIH LA¥YDI CLYXH AdgNIrm dd $e9IN

L g ANODIS $0¥D GEUN €94 A 194

II II V6edl XZA9dHD XOJXI XADHI XILAHD ICXIM AAHLD® AAHXO
HLALO0O dSALI FAIDDH ASXZD VOMIAY XZAHI ADHAI DIAYXN AD BSAN
€L g ANODHS S8ITYD D I€UN €94 A 194

II II v8edl MQP,NO ALYXd 99AdX LHAOD AAHDHL ODVOM LYHLEA DADHT
TLHAHD THEDI TSI LAD IADXZ YFALTS IONLH ALYAH ADNHL dD TS9N
€L g ANODIS 619D GEUAN €94 A TH A

II II V64T SHALH CUYHXA DNIOIA LHAAL DIOIM 0HSTC
WNODAQSLr ZASIS ASZXD gNIADI LHILDODN ¥XAI dADHSL DHILfIN dD 67dAN
€L g ANODIS LTHED 4d 609N €94 A 194

II II vVeedl IAXNH CIA9SH TrHPHAd THYLOH X104
ALfHTA ALd0OM HLOIA DFAND TISAdAD XA0HAL FXALHD ADHIEN dAD LFPEN
Ld NODHS 9THDY HLIN S8UN €94 A 194
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II II V3801 X0¥WAZ

MICOX ANSHSL WAXHD AXLHD DLETIAd SAMNSY MIAID HDIALICN DEIMXA INXACr
LYHDPI ¥AHDALE PXHIAD ¥PNNY DIXASL CELHDI TIHDIH DAHEHNSL AD $99UN

hAR: ANODAS 329D d gPEIN €9d A TH A

II II VEEAT dMXHDI LEHLD XLCHYT SAXNH MAQITIAD AHDIAL OH.DEM‘NU.ZMH)H
ALAHD DIFdHSL ALJdH F9LAA ALSANI ADXXAdHT §CdADD MITIAL AD €99N
L g ANODHAS 619D 689N €94 A 194

II II V3eQl 9IOMZ HAIND XLTDAd YNLAS DALDA FIIALH NHISX
HOMXd NLfIFMT SHAAD ALTYHD THHAN SAXDAd ASTYAT H3STAV D 199N
L g ANODHS 8TED 82dN €94 A 194

II I1I VEedT S TIHDI OMOZN MMXZV LAAQAT AINHMD I LaAgd
AZED0X ASIHI WHA LI CAPHA IMDXZ TOAAHD I1YHILG INSNH AD G9UN
L4 ANODIS LIED LEUAN €9J A 194
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[A. G. 062.11 (11-19-41).]

BY orRDER OF THE SECRETARY OF WAR:
G. C. MARSHALL,
Chief of Staff.

OrFrICIAL:

E. S. ADAMS,

Major General,
The Adjutant General.

DisTRIBUTION:

Bnand H1,2,4,6,7,11 and 17 (2) ; IC 11 (2).

(For explanation of symbols, see FM 21-6.)
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