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TM 11-432
0 1 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 disengage the * * * words per minute.

[A. G. 300.7 (27 Jul 48).] (C 1, 80 Aug 43.)

35. Preliminary adjustment of tone level.*******
o. Using Keyer TG-10-(*).—Same as for Lon-Ga-Tone, type 7.*******

[A. G. 300.7 (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 Keyers

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. 300.7 (27 Jul 43).] (C 1, 30 Aug 43.)*******

BY ORDER OF THE SECRETARY OF WAS '.

G. 0. MAKSHALL,
Chief of Staff.

OFFICIAL. :

J. A. ULIO,
Major General,

The Adjutant General.
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TM 11-432
*C a

TECHNICAL MANUAL

CODE PRACTICE EQUIPMENT

CHANGES 1 rAR DEPARTMENT,
No. 2 J WASHINGTON 25, D. C., 20 Afcril 1944.

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

APPENDIX III (ADDED)

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 ^o 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.

c. An interference check can be made by the use of a radio receiver

adjusted for maximum sensitivity and located near the training equip
ment and a check of the operational frequencies made.

•These changes supersede section II, Training Circular No. 35, War Department, 194S.

582604° —44
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TM 11-432
C 2 CODE PRACTICE EQUIPMENT

BUZZER KEY

vHEADPHONES BATTERY
3 VOLTS.

TL 50441

FIGURE 52. —Buzzer circuit diagram.

SW

1.5V
KEY

~ + HEADPHONES

TL50442

FIGDBE 63.—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.
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11-432

TECHNICAL MANUAL

V
\'

CODE PRACTICE EQUIPMENT ' 6 tn
»-Jv

CHANGES! WARXjpgPARTMENT
No. 3 j WASHINGTON 25, D. C^7 Ifebruary 1945

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

14.1. Code Practice Equipment EE-94-B (Added).—Figure
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.

NOTE.—This paragraph and paragraphs 14.2 through 14.4 cover typical installa
tions of Code Practice Equipments EE-94-( ), EE-95-( ),andEE-96-( ). The
components of these equipments will vary with the different models, hut 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 for a

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.

&
. 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 Equipment 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 338C — Feb. 622703° —45
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TM 11-432
C 3
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TM 11-432

I

C 3

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

in paragraph 14.

NOTE. —When Recorder BC-1016 is used in place of Recorder BC-791-B in

any of the above equipments, Tape Puller MC-310-B is not required.

I 1 I.I 'I
38. Automatic Keyer, Lon-Ga-Tone, Type 7.

AGO 338C
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TM 11-432
C 3

ft
. Maintenance and repair. —Clean the aperture * * * is ex

posed thereby. Once a week put 1 drop of Oil, Engine, TT. 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.*******

Z
>

.

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, IT. 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.

(3) Lubricate all shaft bearings with Oil, Engine, IT. 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.*******

J. Maintenance and repair. —Clean the aperture * * * expe

rienced instrument repairman. Once a week place 1 drop of Oil,
Lubricating, Preservative, Special, TT. S. Army Spec. No. 2-120,
in the oil hole located at the top of the rewind. If the exciter * * *

soft lead pencil.
44. Tape Puller, McElroy Model CTP-1300.*******

&
. Maintenance and repair. —Once a day place 1 drop of Oil, En

gine, TT. 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 o
f 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 6
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TM 11-433
C 3

J)
. Maintenance and repair. —See paragraph 455.

46.2. Switchboard BD-114-( ) (Added).— a. Functioning of
circuit. —Figure 47.2 shows the c*mplete 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 oscillator 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 omitted; they are not re
quired when a patching board is used.

b
. Maintenance and repair. —See paragraph 455.

[AG 300.7 (29 Dec 44)]
BY ORDER OF THE SECRETARY OF WAR :

OFFICIAL: G. C. MARSHALL
J. A. ULIO Chief o

f

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) ;

EOTC (5) ; Lab 11 (2) ; Sig AS (2) ; Rep Shop 11 (2) ; A (5) ;

D (2) ; AF (2) ; Bn 1
,

2
,

4
,

6
,

7
,

11, 17, 44 (2) ; T/O & E 11-18
(2) ; 11-27 (2) ; 11-97 (2) ; 11-107 (2) ; 11-127 (2) ; 11-437 (2) ;

11-500, Sig Sv Orgn, Bn Hq (2) ; 11-587 (2) ; 11-592 (2) ;

11-597 (2)
For explanation of symbols, see FM 21-6.
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*TM 11-432

TECHNICAL MANUAL 1 WAR DEPARTMENT,
No. 11-432 J

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

Kecorder, McElroy model RRD-900 11

Reels, motion picture film, 16-mm, 400 feet 12

Record player for disk records, Columbia
model P 13

II. Installation for service.

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

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 !
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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

III. 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 adj ustment of tone level 35
Initiating complete operation 36

IV. Functioning of circuits ; maintenance and repair.
General 37
Automatic keyer, Lon-Ga-Tone, type 7 38
Keyer TG-10-B 39
Oscillator-amplifier ACA-l0-AO 40
Automatic keyer, McElroy model G-813-- 41
Automatic keyer, McElroy model G-813, modi

fied 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

APPENDIX I. Changes in switchboards BD-57 and BD-57-A 73
II. Material carried on master tapes 77

SECTION I
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TM 11-432
CODE PRACTICE EQUIPMENT 1-3

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 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.)
NOTE. —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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TM 11-432
3 SIGNAL CORPS

c. Automatic keyer, McElroy model G-813, modified. (Tone
source and keyer combined.) This is substitute equipment for item

a or &.

d. Oscillator-amplifier, Amplifier Company of America, type
ACA-10-AO. (Tone source.)

4
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TM 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, 6, 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 II.)
h. Recorder, McElroy model RRD-900.
i. Tape puller, McElroy model CTP-1300. (Used with item h.)
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- AO.—This tone source is capable of supplying 10 watts of

tone at 800 cycles per second ±10 percent. This power is adequate

for supplying tone to 200 headsets. When the number of student

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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TM 11-432
7 SIGNAL CORPS

Use of this oscillator-amplifier in installations for which keyer
TG-10-B, Lon-Ga-Tone, or McElroy modified model G-813 units
are supplied is generally restricted to furnishing constant tone to

the switchboard BD-57-A which is part of equipment EE-81.
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TM 11-432
CODE PRACTICE EQUIPMENT 8-10

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-38, 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:

Speed per minute
Tape No. Contents

Characters Words

1 Receiving lesson I ^ 20

20

20

20

20

25

35

2 Receiving lesson II *-

3 Receiving lesson III J

4 Receiving lesson IV * -
5 Receiving lesson V1
6 Letters and numbers in random order..
7 do
g Code groups 10

9 Field traffic 12

12

15

15

15

20

20

10 do - -

11 do

12 do

13 do ...
14 do

15 do

i See TM 11-454.

These tapes were prepared in such a way, that, regardless of the

speed of transmission in words per minute, the actual characters are
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transmitted at a speed of 20 words per minute when the tape is run

ning by the photoelectric cell at a constant speed of 12 feet per
minute. Thus, on all tapes the speed of the characters is constant

but the characters per foot of tape, and hence the words per minute

transmitted, vary as indicated in the table above. (See app. II.)
11. Recorder, McElroy model RKD-900. —By means of this

unit and a separate tone source (oscillator-amplifier ACA-10-AO
or the oscillator-amplifier section only of the keyer TG-10-B or of
the Lon-Ga-Tone automatic keyer, type 7), practice manual trans

missions by a student can be recorded on a blank tape. Use of the

automatic keying feature also permits the preparation of additional

practice tapes from the master tapes. A switch can be used to facili
tate the interconnection of tone source, automatic keyer, manual

key, and recorder so as to make the recorder installation most flexi

ble. The recorder operates from a 110- volt 60-cycle source but is

capable of satisfactory recording at input voltages as low as 90

volts. Associated with the actual recorder is a tape puller, McElroy
model CTP-1300, which pulls the blank tape past the recording

stylus. (See fig. 3.)

FIGUHB 3.—Recorder position. (On lower shelf are two McElroy recorders with associated
tape pullers ; on upper shelf are two Lon-Ga-Tone units. Tapes made on recorders can
be played back immediately on Lon-Ga-Tone keyers.)
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TM 11-432
CODE PRACTICE EQUIPMENT 12-13

12. Reels, motion picture film, 16-mm, 400 feet. —These reels

hold the practice tapes and are employed in pairs on each automatic

keyer. They are standard film reels and fit the TG-10-B, the auto
matic keyers G-813 (both models), the Lon-Ga-Tone equipment,
and the tape puller used with the recorder.

13. Record player for disk records, Columbia model P.—This
is a portable phonograph consisting of an electric turntable, a phono
graph pick-up, an audio-frequency amplifier, and a loudspeaker.
It is used for sonic transmission of the radiotelegraph operator apti
tude test from disk records. The speaker can be removed from the

unit and mounted in a location more suitable from an acoustical view

point to permit sonic transmission of the test to a group of assembled

students. The record player operates from a 110-volt 60-cycle source.

(See fig. 4.)

Note. —The nomenclature, "code practice equipment EE-94-A" has been as

signed to the complete equipment with all accessories except the code practice

equipment EE-81 and the record player for a school of 20 students. Similarly
"code practice equipment EE-95-A" and "code practice equipment EE-96-A"
have been assigned to those for 40 and 100 student schools, respectively.

4. — Ilecord player set-up for transmission of radiotelegraph operator aptitude test :
• (.Speaker (left) is detached from cover of carrying case.)
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14 SIGNAL CORPS

SECTION II
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

Connecting keyer TG-10-B 23

Connecting automatic keyer, McElroy model G-813, modified 24

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 comfortable arm space for the student
and the instructor. The switchboard preferably is mounted at one

end of the table of student positions which it controls. It can be

mounted on the table itself or on a switchboard bracket. A suitable
method of mounting the switchboard on an 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
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CODE PRACTICE EQUIPMENT 14
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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 No. fj

Switchboard

TL-3356

FIGURE 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 %6-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
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tables is needed. The 20-student positions on the switchboard will then

be divided equally between the two tables.

13
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T:J Material:
Pine, C/ass C. Select,
Surfaced four
sides. Commercial/
sizes to be used
where possib/e.
Assemb/y:
Flathead wood
screws w/ti be used

TL-336Z I—I

FIGURE 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 ED-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.
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Automatic faying t/nit
Ms £frty Moae/6-8faMrs

Recorder
Mc£/roy Mode/
K-90O

Record P/ayar
for d/$£
records

Constant tone
/npuf

O O O

r\ T $ ^//yx/t coref frr keyset fo#e
' '

jHGrounded at
tone source

'!
Keyed tone output
to Ai/x-/+* T:

6

,
5 >

Transmission test tab/e, t/s/ny automat/c /cey/'/ry unit.
Mode/ 6-8/3 = Constant tone

Keyed to/re

Automart/c Xeyer Recorder Kecord P/aucr
ior?6a7one TupeA/oV Afc£/rw/ fifacftt ford/sk

A K-9oo recoras

1

1

1

1

**l
1

1

1

1

1

f Ol— :f^ 1 ft < 0

C-_ . fOs'p/"f'<s

|
L. Q&MS-4 C

-'^—
/npt/t cord for keyed to>

7oAUX-f L

i --^-55

test tat>/e, vs/'/tf at/to/vat/G teyar, JLon-Ga-7dne,
Type Ato. 7 rt-336o

FIGCBB 10. —Transmission test table diagrams showing USR of both McElroy and Lon-(Ja-
Tone automatic keyers.

£
>

.

Switchboard BL>^67. —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 switchboard 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 switchboard
and is accessible from the rear thereof.
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d/tsrructvr SfudfnT Line Terminals

eo 19 16 rr r6 r$ /*. >? /e // /o 9 a 76 ? 4. 3 z / AUX/

o o oo oo oo oo oo oo oo
Al/#6 A(JX-f MJX-4- AUX-J AUX-& MASTER KEY AUX StVSD -A8V+

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 l^-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.

HS-/6

.O- \̂J
NQ^

Line Terminate

$

\ ( ( /

Key J-38

O TL-3359

FIGURE 13. —Connections of key and headset at student position.

18

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-1

1
 0

6
:1

4
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

4
1

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-432
CODE PRACTICE EQUIPMENT 18

FIGURE 14. —Appearance of facing student positions, with student participating in actual
keying practice.

6. Instructor's key. —Mount a key J-38 for convenient operation by

an instructor at the switchboard BD-57-A. Connect a headset

HS-16 thereto as indicated in figure 13. Using twisted pair wire

W-33 or equal, connect the line terminals of the key to the terminals

marked INSTRUCTOR on the terminal board of the switchboard

BD-57-A. This wire can be included in the cable indicated in a

above.

19

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-1

1
 0

6
:1

4
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

4
1

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-432
18-19 SIGNAL CORPS

c. Auxiliary 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 MASTEB 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.

/. 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- AO.—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 V/ew

Ft/se
o o o o
/ 2 3 4-

wer input cord c i~ soo
srr/p

PIODHE 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).

&. 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 18/. 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, McErroy 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,
as shown in figure 16.
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.. _ osc/7/oror-amplifier'
er/ff/ftcf/s

' 7d otter

Tongue

FIGURE 16. —Connections to McBlroy keyer, model G-813.

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 20& (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.
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Rear Mew

(L
ooooo \Oe/fpt/r fermJna/ sfr/p
23466 I Power input com

rL-3367
FIGURE 17.—Connections of Lon-Ga-Tone keyer, type 1.

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 5,

and AUX 6. When more than six automatic keyers are supplied,

the connections described above may be modified in a manner indicated

in paragraph 18e.

(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
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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
6/ncf/ng posts

TJL-336a

7ape-/cej/ed fone

Tape on/e/ —»•

3©

4©

FIGURE 18. —Arrangement of binding posts on McElroy keyer, model G-813, 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-813, 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 riot 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-

24

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-1

1
 0

6
:2

9
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

4
1

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-432
CODE PRACTICE EQUIPMENT 25-26

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.

of Cfass/s

for
Power ^ "'?*&*»>• *"%£?**/npuf
core/

'

TL-3369

FIGURE 19. —Connections of McElroy recorder.

c. 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.

T
). 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.

SECTION III
OPERATION

Oscillator-amplifier ACA-10-AO
Automatic keyer, McElroy model G-813

Automatic keyer, Lon-Ga-Tone, type 7

Keyer TG-1O-B
Automatic keyer, McElroy model G-813, modified.

Recorder, McElroy model RRD-900
Record player, Columbia model P
Switchboard BD-57-A
Preliminary adjustment of tone level

Initiating complete operation

Paragraph
27

28
29

30

31

32

33

34

35

36

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

on this

Top

Low impedance f%
output selector Q

Fronf

sw/tch

TL-3370
FIGURE 20. —Oscillator-amplifier chassis controls.

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.

6. 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.

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-1

1
 0

6
:3

1
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

4
1

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-432
CODE PRACTICE EQUIPMENT 27-38

c. Gain 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

••^

Aperture

TL-33,7/
FIGURE 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 siuitch.—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.

27
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(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. When starting, the speed control toggle
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switch should be in its forward position and the speed control rheo

stat located on the left end of the tape puller should be set at 5. -After
the motor 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 a 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.

(3) Photoelectric cell bias.—The knob control marked "photo

electric cell bias" in figure 22 is adjusted to obtain clean keying.
Initially set this control between 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.

c. Belay 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

29
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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

Spinc//e /c/fer Track

Tape

MOTOR

Off(Q)0/}

Pilot

Speed

ce// housing

fift

Rewind

VOLUME MONITOR

® o
TL.-3373

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

b
. Controls. — (1) Maim, 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.

(3) 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 226 (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 PL-48 is used. Plugging into the monitor jack 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 (% to !/4

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 inked sections of
the tape; the Lon-Ga-Tone on the uninked sections. This adjust-

celt 'housing

Aperture

rL-3374-

FIQCBE 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

31
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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 G-813 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

286(3).
(3) 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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Power con/

Motor
switch

Ground
binding
post

Afo/or
r/ieostat

Power
cord

S 6

Guides and -sp/frd/es
of tape-puJ/er

Switc/iS-f

IA7A7

v^-x

tC£Y£R -OSCILLA TOR

Spind/e forf\ output-,
ree/ of ' 1 ' J

Rewind
gears -2.

-

ce// A/as control output a/oneTI.-337S

FIGURE 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 %-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
required, 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.

6. Recorder controls.— (1) Line switch.—An upward movement

of the toggle swatch located on the right front of the chassis supplies
power to the recorder. The filaments of the vacuum tubes therein

86
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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
anlplifier. When it is desired to keep the recorder warm but to
maintain it in an inoperative condition, leave this switch in its down
position.

c. Ink 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 % inch. Tighten the lock nut.

(3) 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 reproduction 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.

c. 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

Supern'sory orAt/x Tone jack

o O O O O O
Z 3 •* S 6

oooooooo O 0 0 0 O O
/a fp zo1 7 6 9 tO f/ f2 /3 1+ ts /6 /7

o O O O O O OOOOOOOO O 0 0 0 O O
Student jack for AUX tone

o O O 0 O O O O O O O O
Student jack for sivM

O O
tone

o O O O 0 O

\

\
fetf flte* Red ted Black MMU

v 1
fosfrvctarux///ary

ne cord
No /

l/X/fl 'aru
-a NaZ

Aiat/
fone cor

'//art/
*Afc.6

con*

A
fon e co/

n.-33rr

Student cord A/a / Stutfeat contMiZO

FIGURE 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 FOE
SWBD TONE. Insert the plug associated with student position
No. 2 into jack No. 3 of the row of jacks marked STUDENT JACK
FOR SWBD TONE. Proceed in a similar manner until the plug
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associated with student position No. 19 has been inserted in jack No.
20 of the row of jacks marked STUDENT JACK FOR 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

sired 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 TQNE. 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 c above for practice
transmissions. Assume that it is desired that all students receive

the keyed tone output of automatic keyer No. 3. 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. 3 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.

/. 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.

(3) 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-AO. Set the control
marked GAIN at 5 (see par. 27).

(3) 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. 32) .

(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-AO 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-l'one, 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
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keyer. Utilizing the output terminals, adequate variation in output
level for all major changes in load is accomplished on the control
marked VOLUME.

c. Uaing 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.

(3) 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.

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

tape and thread it through the recorder and onto the tape puller.

(4) To record a student's practice transmission, start the take

puller and allow about 4 feet of tape to feed through the puller.
This portion of the tape is used as a leader for subsequent play -back.

The student's name and other pertinent data are written in pencil
thereon. Throw the change-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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SECTION IV

FUNCTIONING OF CIKCUITS; MAINTENANCE AND
KEPAIK

Paragraph

General 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 modified 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

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.

Vl Type 923 gas photoelectric cell. R17 5,000-ohm resistor.
V2, V3--. Type 6SJ7 tube.
V4, V5 Type 6N7 tube.
V6, V7 Type 6V6 tube.
V8 Type 5Y4G tube.
Rl 50-megohm resistor.
R2 500,000-ohm resistor.
R3 2-megohm resistor.
R4 60,000-ohm resistor.
R5 750-ohm resistor.
R6, R7 50,000-ohm resistor.
R8 25,000-ohm potentiometer.
R9 400-ohm resistor.
RIO, Rll-. 50,000-ohm resistor.
R12 100,000-ohm resistor.
R13 5,000-ohm resistor.
R14 100,000-ohm resistor.

R15 200-ohm resistor.
R16 1,500-ohm resistor.

R18, R19- 1,000-ohm resistor.
R20 1,000-ohm potentiometer.
R21 300-ohm potentiometer.
Cl Triple 8-,,f capacitor.
C2 0.00025-^f capacitor.
C3 0.01-^f capacitor.
C4 0.1-^f capacitor.
C5 0.2- ,,

( capacitor.
C6, C7 O.l-ijf capacitor.
81, S2 D. P. S. T. switch.
S3 S. P. D. T. switch.
Tl Power transformer.
T2 Output transformer.
LI 20-henry filter choke.
L2 200-mh choke.
Exciter lamp, double filament auto headlight

bulb.
Pilot light, 6.3 volts.
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a. Functioning of circuit. —Tube V4 is a double triode functioning
as the tone oscillator. The frequency of oscillation is determined by
the constants of inductor L2 and capacitor C5, which are connected to

the grid-cathode circuit of the right-hand section of V4. The plate of
the right-hand section of V4 is connected to the grid of the left-hand

section through capacitor C2 and resistor R3 ; the plate of the latter
triode section is in turn connected back to the grid circuit of the right-
hand section of V4 through the capacitor V4. Thus, in-phase feed

FIGURE 31. —Bear chassis view of Lon-Ga-Tone unit.

back of energy takes place from the left-hand section of the tube to the

right-hand section, and oscillation in the L2-C5 circuit is maintained.

The output of L2-C5, which is about 800 cycles, is amplified by a two-

stage audio-frequency amplifier consisting of the upper half of the

double triode V5 and the push-pull output stage using the tubes V6
and V7. The lower triode section of V5 acts as a phase inverter to

produce the necessary 180° phase difference between the signals appear
ing on the grids of V6 and V7, through capacitors C6 and C7, respec

tively. Tubes V2 and V3 constitute a two-stage direct-coupled ampli
fier. The voltages applied to the elements of these tubes, and the bias

on the photoelectric cell V1, are so adjusted that when no light is
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shining into the photoelectric cell the effect of the direct connection
of V3 to the left-hand grid of oscillator tube V4 is to block the latter
tube completely, thus preventing the oscillator from functioning. This

condition exists when a practice tape is properly adjusted so that the
bottom black line of the recorded transmission covers the photoelectric
cell aperture, as illustrated in figure 24. When the tape is drawn

through and light hits the photoelectric cell through an uninked sec

tion of tape, the photoelectric cell generates current and the previous
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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 Tl, 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.

l>
.

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 automo

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 bottom 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

V2, V3 Type6SJ7
V4, V5 Type6N7. -- -.-. -

V6, V7 Type 6L6__-- .--- - _

V8 Type5U4G
Rl, R2 20-megohm, H-w resistor.. - 27350
R3 4.7-ohm, 1-w resistor - _- 27358

R4 1,000-ohm potentiometer - --- 27310
R5 270,000-ohm, H-w resistor - 27351
R6, R7 4,700-obm, 2-w resistor „. - 27357

R8 68,000-ohm, H-w resistor -. --- 27352
R9 390,000-ohm, H-w resistor - 27353

RlO 470-ohm, 1-w resistor 27359

Rll 10,000-ohm, 10-w resistor 27363

RM' Ris}27'000"0h111'
^w resistor — • 27384

R16 500,000-ohm potentiometer. - .- 27311

R17 1,500-ohm, 1-w resistor -- - 27360
R18, R19 100,000-ohm, 1-w resistor 27356

R20 270,000-ohm, H-w resistor 27351

R21 250-ohm, H-w resistor 27355

R22 9,100-ohm, H-w resistor 27355

R23 270,000-ohm, H-w resistor 27351

R24 100-ohm, 10-w resistor .- 27362

R25 200-ohm, 10-w resistor 27364

R26 4,000-ohm, 10-w resistor.. -- - 27365
Cl O2 1

C
s'

C4 I10"^
^P"0lt™ block - - 27304

C5 0.1-/if capacitor -- - 27303

C6 0.0005-/if capacitor 27300

C7 0.01-^f capacitor ..-. 27301

C8, C9 O.Ol-itf capacitor - _. 27302

CIO 0.1-Mf capacitor _. 27303

Tl Power transformer -.. -.- 27117

T2 Exciter lamp filament transformer 27116

T3 Output transformer 27291

EL Exciter lamp. - — 27234

LI Filter choke _.. 27234

a. Functioning o
f 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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screw holding it to the puller shaft. The entire shaft can now be pulled
forward. Roll off the old Neoprene ring and roll on the new one. In
reassembling, be careful to set up the pulley to prevent excess end play
of the puller shaft. The friction surface driving the take-up reel is

identical with that used to drive the puller shaft. It can be rolled off

its wheel and a new one rolled into place without otherwise disturbing
the mechanism.

n.-*o.j5

FIGURE 34. —Chassis view of keyer TG-10-B with parts marked to correspond with
figure 33.

(3) Exciter lamp.—This is a standard six-volt double-filament
32-32 candlepower No. 1000 automobile headlight bulb. When one

filament burns out, turn the bulb halfway around in its socket and use

the other filament.

(4) Fuse.—The keyer is shipped with a fuse in place. This is a

standard 3AG automotive fuse, rated at 3 amperes at 250 volts.
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(5) Transformers. —The power and audio units used in the TG-
10-B can be replaced by standard radio replacement parts as follows :

TJiordursnn

Power transformer T13E15.

Output transformer T17S11.
Filament transformer T19F98.
Oscillator coil T18C92 (lesscore).
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:

Tube

Plate Filament Cathode Screen Switch
position

Pins Volts Pins Volts Pins Volts Pins Volts Tape Key

1 4-GD
8-5
8-5
8-5
8-5
8-3
8-3
8-6
8-6
8-3

8-3

8-6
8-6
8-3
8-3

Plate
to

Plate

87

26

0

65

19

66

132

62

58

145

160

150

162

370

370

X

X

X

2 2-7 4.9 5-GD 14

X

3 2-7 6.2 5-GD 70 X

X

4 2-7 6.2 8-1 140 X

X

X

X

5 2-7 6.2 8-1 3.5 X

X

X

X

X

X

6 ..- 2-7 6.2
6.2

8-1 20

20

8-4
8-4

240

240

X

X7

1760AC

2-7 8-1

8 2-8 5.0 X X

40. Oscillator-amplifier ACA-10-AO. —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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VI, V2 Type 6N7 tube.

V3, V4...- Type 6L6Q tube.

V5 - Type 5U4G tube.

Cl, C2 0. l-nt, 400-v capacitor.

C3.-- 10-10-10jif, 250-v capacitor.

C4 0. l-ii.l, 400-v capacitor.

C5 0. 01-/J, 400-v capacitor.

C6-.- 0.001-^f, 400-v capacitor.

C7- 10-10-10-/J, 400-v capacitor.

C8, C9 0. l-/if, 400-v capacitor.

CIO 0.0005-/if, 400-v capacitor.

Oil 10-10-10-/if, 450-v capacitor.

C12 10-10-10-uf, 450-v capacitor.

CIS, C14, CI5 .. 10-10-/if, 450-v capacitor.

Rl 50,000-ohm, H-w resistor.

R2 1,000-ohm, J^-w resistor.

R3 ^-megohm, H-w resistor.

B4 6,000 plus 1,000 (7,000)-ohm,

resistor.

R5, R6 50,000-ohm, 34-w resistor.

R7 H-megohm potentiometer.

R8 3,000-ohm, H-w resistor.

R9, RIO 50,000-ohm, H-w resistor.

Rll 100,000-ohm, K-w resistor.

R12 6,000-ohm, H-w resistor.

R13 100,000-ohm, H-w resistor.

R14 50,000-ohm- H-w resistor.

R15 250-ohm, 10-w resistor.

R16 ^-megohm, H-w resistor.

R17. 5,000-ohm, 10-w resistor.

R18 25,000-ohm, 20-w resistor.

SW-S. P. 8. T. On-off switch.
FP 3 ampere, 250-volt fuse.

Tl Power transformer, manufacturer's

type No. L6PT34AO.
T2 Output transformer, manufac

turer's type No. L60T34AO.
PL. 6.3-v, M-ampere pilot light, minia

ture screw base.

RFC 10. Oscillator inductor.

oscillator-amplifier is used, keying is performed automatically by a

separate McElroy keyer, model G-813, or manually by students.

6. Maintenance and repair. —If excessive hum is present in the out

put circuit, it indicates an unbalance in the output tubes V3 and V4.
One or both tubes should be replaced. When the set is turned on, if
the pilot lamp does not light, examine the red screw fuse located on

the rear of the chassis. Replace with standard 3-ampere fuse if burned
out. If not, unscrew the ruby reflector and replace the pilot lamp with

CII-C/5

TL-40O9
FIGURE 36. —Front view of ACA oscillator-amplifier, with protective screen cover removed

to show placement of parts.
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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.

c. 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 :

Tube No. Tube
type

Prong terminals

1 2 3 4 5 6 7 8

V1 6N7 0

0

0

0

0

8 190 s 180
3 160

«4
V2 6N7

6L6G
6L6G
5U4G

»160

2420

"420

«4
4 23. 5

4 23. 5

V3 2 300
2 300
1360

V4
V5 2420 !360 2 420

Tube No. Tube
type

Prong terminals

1 2 3 4 5 6 7 8

V1 6N7
6N7
6L6G
6L6G

0

0

0

0

0

0

«30M

«80M
« 150M
«30M
«30M

67M
56M

625M
«25M
S70

5 350

«500M
«106M
"100M

«80M
«150M

0

0

0

0

51M
V2 63M

5 250
5 250

«30M

V3 0

0

0

V4

V5 5U4G 6 75

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)*

•Measured with all controls set at zero.

RESISTANCE (measured from ground)**

"Measured with all controls on full.
NOTE.—±10 per cent tolerances in all readings aie permissible.
1750-volt a-c scale. * 30-volt d-c scale.
2 750-volt d-c scale. ' 0-50,000-ohm scale.
3300-volt d-c scale. • 0-5-megohm scale.
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VI Type 117N7GT tube.
V2, V3 Type 117Z6GT tube.
El 40-megohm, 1-w resistor.
B2 35,000-ohm, %-w resistor.
R3 0.1-megohm potentiometer.
R4 35,000-ohm, %-w resistor.
R5 20,000-ohm, %-w resistor.
Cl, C2 1
C3 C4 - HO-Mf, 200-v capacitor.

C5 20-/»t, 200-v capacitor.
C6 0.05-/J, 209-v capacitor.
PEC Type 923 gas photoelectric cell.
RL Relay, Sigma No. 3A.
EL Exciter lamp, 15-watt, 120-volt, intermediate base.
SW 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 Vlb for the diode. Note especially that the plate of Vlb 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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VI Type 117N7GT tube.

V2, V3 Type 117Z6GT tube.
V4 Type 1A7GT tube.
PEC Type 923 photoelectric cell.
Rl 40-megohm, 1-w resistor.
R2 35,000-ohm, %-w resistor.
B3 0.1-megohm potentiometer.
R4 35,000-ohm, %-w resistor.
R6 20,000-ohm, %-w resistor.
R6 30-ohm, %-w resistor.
R7, R8 5,000-ohm, %-w resistor.
R9 7,000-ohm, %-w resistor.
RIO 0.1-megohm potentiometer.
Cl, C2 10-'|A 200-v capacitor.

C3^ 4I1-Mf, 200-v capacitor.
C4 -- .. lO-^f; 200-v capacitor.
C5 20-^f, 200-v capacitor.
C6 0.05-Mf, 200-v capacitor.
C7 20-'Mf, 200-v capacitor.
C8 50-pt, 25-v capacitor.
C9 0.01-M1, 200-v capacitor.
CIO 0.02-^f, 200-v capacitor.
Cll 0.1-^f, 200-v capacitor.
RL Relay, guardian No. 27298.
XK External keying contacts.
Tl Output transformer.
J Single open circuit jack.
SW Line switch.
EL 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-813 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 117N7GT, and V2 and V3 are both type
117Z6GT. These are split up into their constituent elements as V1a,
Vlb, 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 R1O. 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-813 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.
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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 117N7GT 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 Vlb 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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Armature spring
adjusting sere*

FIGURE 42. —Close-up end view of McElroy recorder. (Once various adjustments have been

made, unit will operate for long periods without requiring attention.)

4325)4°— 42 5
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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.

Fie/af
M

Armature<jre o

i
Cl

•—vwww-
TL-3363

cz

-Chassis
SWl Line switch.
SW2 Speed-control switch.
Cl, C2 0.05-^f, 200-v capacitors.
Rl 300-ohm, 50-w potentiometer.

FIGURE 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 286 (2) ) the motor operates as

a conventional series type, and Rl 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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former, it will be seen that secondary terminal 4 is connected to the

tip only of the plug. Therefore, it is necessary to insert the plug
into the corresponding "student" jack directly above it

,

in order

FIGURE 46. —Switchboard BD-57 set up for operation with cords exposed.

for the tone signal to appear in the earphones of the connected

student position. If the tone is keyed, the student keeps his key
closed. If the tone is steady, the student can open his key and

practice sending to himself. The instructor can listen in by plugging
the "instructor" plug (white cord) into any of the "supervisory"
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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 455.
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47. Record player, Columbia model P.—a. Functioning of cir
cuit.—This record player is a very simple unit, consisting merely of
a turntable, a crystal pickup, a one-tube amplifier, and a 6-inch per

manent magnet loudspeaker. The circuit is shown in figure 48.

Switch on vo/ume confrol

-Crystal
Pick-up

TL-40AO

Rl 2-megohm potentiometer.
R2 100-ohm, 3-w resistor.
R3 300-ohm, 10-w resistor.
R4 160-ohm, 1-w resistor.

R5 2,000-ohm, %-w resistor.

Motor Lead
R6 2-megohm potentiometer.
R7 1-megohm, %-w resistor.
Cl 30-^f capacitor.
C2, C3 20- ,,

f capacitor.
C4 0.005-Mf capacitor.

FIGURE 48. —Circuit diagram of record player, Columbia model P.

The 70L7GT tube is a combination diode-tetrode, the diode section

functioning as a half-wave rectifier to furnish plate and screen voltage
for the tetrode amplifier.

b
. Maintenance and repair. —The simplicity of this unit makes it

practically foolproof. About the only part likely to require replace

ment is the tube. This is mounted on a small subpanel under the

turntable deck. Access to it is had by removing the Phillips head

screws that hold the latter in position. The motor is of the self-

starting type. It requires no lubrication.
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APPENDIX I
CHANGES IN SWITCHBOAKDS BD-57 AND BD-57-A

1. Improving switchboard BD-57.—As mentioned in para
graph 176, the switchboard BD-57, as issued, does not meet the re

quirements of modern installations of code practice equipment.

However, if training 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

AUXILIAKY 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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TM 11-432
2 SIGNAL CORPS

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
CODE PRACTICE EQUIPMENT 2

not quite as flexible as the use of full patching cords, it is adequate

for small installations where the number of available keyers is limited.

The number of jacks and potentiometers to be provided on the patch

ing board will depend on the size of the school. Figure 50 shows a

FIGURE 50. — Switchboard BD-57-A with patching board on top.

20-position board mounted on top of a BD-57-A in a large school.

This provides outlets for all 15 of the master tapes supplied for the

automatic keyers, the fixed tone source for local keying, and for signals
from several radio receivers. An average of 12 positions is sufficient

for most schools. It will be seen from figure 50 that the patching
board has been made to match the switchboard in width and depth and

general appearance. The front panel may be bakelite, hard rubber,
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TM 11-432
2-3 SIGNAL CORPS

any of the "pressed wood" boards, or even plywood, as insulation is

not particularly a problem. The box is made from scrap shelving.
This illustration also shows how the cabled leads are brought into the

boards. A hook for the patching cords is provided on the right end of

the mounting bracket.
3. Monitoring board. —Another convenience in a school using a

large number of automatic keyers is a monitoring board. As shown
in figure 51, this consists simply of several rows of single open circuit

jacks. Each jack is connected to the output terminals of a keyer,
paralleling the leads that go to the switchboard or the patching board.

The monitoring operator is thus able to check the output of all the

keyers from one position in a very short time. Directly above the

monitoring board shown in figure 52 are two small permanent magnet
loudspeakers, mounted in the wall. These have cords and plugs at

tached, and either can be left plugged into the jack representing any

keyer when the operator wants to make a continuous check on a tape,

while he is doing other work around the keyer room. As in the case

of the patching board, this monitoring board can use bakelite, hard

rubber, pressed wood or plywood for its panel.

FIGUEB 51. —Monitoring board used in connection with automatic keyers.
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TM 11-432

APPENDIX 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

an aid to instructors. It should be noted that random errors may
occur in the tapes.

Tape No. 1 —20 characters per minute

(Receiving lesson I, TM 11-454)

FFFFFGGGGGHHHHHMMMMM
J J J J JBBBBBTTTTTJTTTJFFFFF
GGGGGHHHHHMMMMMJ J J J JBBBBBTJTJTJTJTTFFFFFGGGGG
HHHHHMMMMMJ J J J JBBBBB
TTtrTJTTTTFHTTBGHMJBTJFGMJHFGMHMJHBTTF JBJGTTMFHBTTtTFMGHMBHFBBJTJGTJJHFMJBMFBtTGMHFHGBTJJ JHTTF J'MBBJFMTTMHGJ JGHFTJBFMHTTGJBJFHBGTJMHGFtrjFHTTMB
JHBMGF JHHBTTMTJHF JBMFtTJMGJBHFTJTJJBHHMGMFBFTJHBMHGJBF JMTJGHTJMFGJ GFGHMBTJMBJFHMJHGBtrjFTTF
HMGBMJHBMFBGJHJTJFTTFTJHMJBHGBHGBFHMJTTFTTJ FTJHMHJHTJGBJGBFTJJMBFFMTTJGJBTTMMHFJHTJFBGBFTTHMJBGTJJ FTJMHB JMBFMFHGHTTMFtTGTJHJMJBJBGFFHMHBTJMHBTJFBBtTGTJFMHJ JFGJHM
GFHTTJGJMHMGBTTHFMFBJTTFGJFMHJGMGHJMFTJBHFBTT
MGF JHFGJMTJBGMHTJFHFTTRJMHGFBJTTJMGMGJHTTFHFBJHBGHTJMF J GMHMJ FGTIFBU
J GHBTJHTJ J GMFMHMF B J GTTFHGJtTBHGJMFHMBFMTTF J GTTGFTJHGHBJHBMFJMTTJFGTJMGFGHTJHHBMF JMFBJMGTTFTI
FFFFFGGGGGHHHHHMMMMM
J J J J JBBBBBTJTTTJTJTTFFFFF
GGGGGHHHHHMMMMMJ J J J JBBBBBTJTrTJTJTJFFFFFGGGGG
HHHHHMMMMMJ J J J JBBBBB
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TM 11-432
SIGNAL CORPS

Tape No. 1 — Continued

TT TT TT TT TT F TT B B G J J H G H H H J J M
M G Y M J J J H G G G F 1C B J H M B H M
M M G B F H F O G M H G a F F M M F J B
B G M M G J H J G TT B H 3 F H B H J TT G
H G B F J M J H B B B J B TT G TT TT F J G
G B TT H H M H TT M F G B a TT M H H TT J TT

F J M H F H TT B G TT F J 1C G TT H F H J M
J G TT M F H B O H F B TT H H H H H H B M
M B J F B B H B G M TT J B J J a J M TT G
B H TT B H H H O H TT F J B H B H M M TT M
G J TT F J J J B B TT F F O TT H TT J F M G
J F H J G H M M J J G M H M G F B H J M
B J M H F B G 3 B B TT M a TT M a M F B F
H J B G J H TT B TT M B F B H J 3 F G H B
G M P H M J M B J B G G M H G 3 G M F TT

M B M B J G M H M M F M J J TT TT H F TT H
H H 3 M TT F B Q H TT M M a M H B J F B G
G J Jf TJ H M TT a H J J B jf F J H F H J J
M F M B TT TT TT 3 TJ J F G M B J TT M G M F
J F TT TT H F F M TT J F M 3 H B F J M F TT

TT F B B F H F M B F TT G B TT J 1C G F H TT

F H B F G J F TT F F H M O F H H F TT J F
F G M H F F M TT M B J F TT J F TT G H J B
F F H F G J G TT J B M J H M F F G TT F F
M H H B H J B TT F B TT G TT F H TT J M TT B
TT TT F F TT TT TT 1C TT TT M TT TT B B TT F TT M TT

Tape No.

(Receiving

2—20 characters per minute

lesson II, TM 11-454)

B B B B B D D D D D K K K K K N N N N N
T T T T T V V V V V Y Y T Y Y B B B B B
D D D D D K K K K K N N N N N T T T T T
V V V V V Y Y Y Y Y B B B B B D D D D D
K K K K K N N N N N T T T T T V V V V V
Y Y T Y Y B F TT T V M N H Y N M T G D H
B Y G F V B D B G Y J T K V H J G V V F
F K H G Y F M K B B F D V TT T F Y T B Y
J G TT M J B G T N D B Y D Y D N F N V K
B J H B B D V H Y T K V TT N B K G N T K
D TT D M B K M N V D V TT T K T B H N D T
N K B J TT K N 3 T M N Y N T D B V B K T
K B N B N TT V D T B K K T N Y T J Y D V
T B TT T D Y K G B V V N D D V K F T B Y
V J V K F N T TT B Y D T B B G V D Y B B
Y M If Y G T N F D K T B B N V TT H M K Y
K H T V F K H D T V D B B K N T B M B J
B N T D T G TT V K T K J K V D N M D J B
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TM 11-432
CODE PRACTICE EQUIPMENT

Tape No. #— Continued

D TJ B T H V Y N B B III T Y J K TJ B K N B
E Y F M B K J B D H B V Y N D B B N T K
N J F G TT D M V D G J T E TJ V D V 3 Y T
T G M H T B D K H K T B M N Y F B B Y V
B K F E TT D Y B N F V TJ K J B T M D B M
V N T D G D B V J G T E D N M V J B TJ H
N T V B T H E TT E H N D D Y B H T B D G
N V T N K M N 3 Y M K T F B D V TJ a B Ej Y K N K T K V D G J N T M Y B B j F N
T D Y N V M Y tr H M D B B V TJ T F B T N
B V T Y H F N M K V J Y TJ V G T D V E D
T Y V N B G J T B K B H V B TJ Y B T Y D
F Y G T B H D D N K P D B B Y TJ N K Y B
B B B B B D D D D D K K K K K N N IT N N
T T T T T V V V V V T Y Y Y Y B B B B B
D D D D D K K K K K N N N N N T T T T T
V V V V V Y Y T Y Y B B B B B D D D D D
E E K K K N N N N N T T T T T V V V V V
Y Y Y Y T B F 3 B D IT K T V Y K B D K N
T B V B N J T B T F T E G J TJ E B B J M
H N TJ Y J G K N T V T D V Y Y G H TT H D
B N TJ V N T Y B F F M F T V T K Y T V G
F G M B M J B T K Y V D T M G H K D B N
N N Y N T V Y J B B TT N D F G F T B B TJ
Y TT G T K K V H B B B B F B D K K tr Y N
T K G V K D B D D H M T M F G H F D M G
V M N V K T N H TJ Y 3 M D Y B K N E Y N
J D TJ B K Y H N J D a TJ F D V N B V K B
V TJ J V TJ M Y D T G B N Y V T T B B D T
K B D D H N J K Y D H K B N V Y B D T D
M B V Y K V T B H G K F G H M G M V E E
M J F B K V N K V D T D K M B J T V Y N
K J D J B F N T D Y V TJ Y K N T B B J T
V T B TJ K D T N B Y H D H K V D TJ T N T
D B B B K Y Y K M K D D F T B TJ V B Y V
TJ Y N K T N D B N K V J N TJ N J N T B M
V V B B N H T D B T D Y V G V N D K D V
Y B M B D Y TJ G TJ Y M J F N K B B T K V
TJ T N TJ B D F T V H V B T T Y TJ T a Y F
G H V J F D H 3> M B B V B M J T TJ B F D
B N G V T N N IT B Y T Y M M D K N J B D
B B G J B V T K D V B V T D K D B B E B
J N T Y T B TJ D B F T K Y Y H F Y K K T
T V Y B T J B B K T V M H G K N N D D B
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TM 11-432
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Tape No. 3—W characters per minute

(Receiving lesson III, TM

CCCCCEEEEE I I I I ILLLLL
OOOOOSSSSSWWWWWCCCCCEEEEEI I I I ILLLLLOOOOO
8 S S S B W W W W W C

L/-\
C C C C

O/-i
E E E E ELy Of-k SCJ So

W O
- JLj u

I B
u

C Y
u B B

W W W W F L O W E C L 0 W C
C E S C I a E W S D E W L V C O L S B E
I C Y I H B O I TJ E S 0 F I E T W O S D
V E L M L L T B N 0 S C G I L B TJ K W O
E 0 J I B O W V L W L E H L O m W C F L
S I O B T N T I B S 0 M E L G c T S S W
L W S O TT N E D 0 S J W I B V K E O I S
O T C J V C K W K B C T E J Y I L B D L
S M I E W N E D TJ C E M W E L C O E N T
H S W T I V D B E I C I C 0 B I F C I O
W N V I W L T L I B E H S L E a D B C S
C Y T C B K O L D O E W G O S H W I E E
I E L N O K W 8 L C I L O F M E S L F W
W S I O I L O E W B Y C L S J W C E O G
E N D L E S u S I C O B I L I O E S H M
T B W I W L w W E C E TT V S L O C W J S
C V E S O E 8 W C S W I L 0 C T I S W B
C L 0 K F tr I W B V TJ O N S H W L J 0 S
H E W G B D O C T L C K W Y C O S I L G
O E K H B a O I Y W E S W E W O I O I S
L I F T B L E F C S D Y I H L 8 I O E M
I L N W I c T E B C I L L I M E L C C L
0 W K M E 1 J I O N O L E S J I V TJ M H
C S J C D B M L K L C 0 B W F W J C L B
E B W C W B D O S G I N S T TJ E B C B W
TJ V M I E H 8 W F E S V E W Y C W J W E
C C

O O

ETP T LT LTJE

S S
JU Ll Li

0 0 O 8 B S W W W W W c C C c c
ETpIfi ET*JE LTJU LTJU O O

E ES 8 S S B W W W W W C c c c c
Of*

E E E
T f L/-A Of\ SQ Soli Li (J u u

H W
O O

W W w w W C i V E S L, O S C I W E T
C C H O L I O C E TJ E C E 0 I W T M S N
Y E S N B V L E E I L W S B V B Y L J O
S C I W V T L I D W K O W K F ft K J W M
C I M I B O J E T I C N O L I B K G H T
W M C C I I H L S Y U V W I W 8 O I E W
0 F B S 8 I E D W E C G S L O N N C N V
L E K L 8 L E TJ D G L C T B B H F E C Y
W T E E E D T O W 0 TJ W S I G O E Y J M
D S L W I B V I D W D B L L S E S W W W
C I F E I L O W O S TJ N L B 0 K tr E I D
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CODE PRACTICE EQUIPMENT

Tape No. 3—Continued

LWIECBTYCBOKSF I D K O W SSBCIBOCBCCSVI
B E
D I
B TT

W C
I I
S W
C H
G H
W T
B W

S
O

S L
C I
O K
G 0
L B
W E
W L
W O
L 0
S 0

0 J
S C

S T
L I
J E
C E
M J
0 Y
F D
K C

O

W
E
E
IT
W
P
V
C
8
E
E

E I
M W
V Y
W I
S L
T L
0 T
E I
C I
C B

Y
T
L
L
8
B
8
W
L
I

O E
M I
F G
E B
O S
E S
N C
E C

S I
L E

W U
H W
H E
S E
Y E
M J
K I
L L
I L
S W

C E
L C
I E
W V
H I
I L
C I
W TT

V J
S J

O C
I
8

L
V
O
L

L O
L N
L O
0 G
TT Y
G O

S C

O B

T
G
E
E
O

P
W
W
8IOOCTJCCJWBSWFSIDNICKFOHJWOL I E CMLBWCEDOLWSLTOSEWGMSBSGSMLHBWE

Tape No. 4—®0 characters per minute

(Receiving lesson IV, TM 11-^54)

A A A A A P P P P P Q O Q Q Q X X X X X
Z Z Z Z Z 4 4 4 4 4 B 6 6 6 6 A A A A A
P P P P P Q Q Q Q Q X X X X X Z Z Z Z Z
4 4 4 4 4 6 6 6 6 B A A A A A P P p P P
Q a Q Q Q X X X X X Z Z Z Z Z 4 4 4 4 4
6 6 6 5 5 A Q E P X A N B D P T Q A X Z
4 E A X P W A tr 6 A Z 4 P L 6 Q Z T 4 Q
6 p I a A S B M B E P 4 V a E A N Z 4 p
Q z X j Z Q 4 Z Q P X A 6 A H 8 K 4 P z
X C T z P X 4 E A T Q 4 O P Q M 6 T Xi X
X Q A Q 4 V 8 E P 6 O Q Z M 6 W J P Q Q
4 V Z W N 6 X I Q Z I 8 4 P M 6 H B X P
D X H 5 T TT A Z Q M E Y O W 6 V TT 4 a A
4 C T V 4 P P P D B X Z E P A X Q Z B X
E B 6 B B Z A H 6 Q X B Q 4 T C J X D Z
P D 6 B X E Xi E O X p X A 6 TT I Q z 6 H
Q 4 A Q C X 4 O a IT z Q 6 A X 4 J W B A
X 6 P 0 z 4 H 8 z T p 4 I P z E P V A P
6 A 4 A a B L 4 O Z 4 P B A p C A O Z Q
P J Z Q z M TT V A 6 Q P L A Y C A 6 X a
TT P 6 B X X 4 P A X D I 4 O P A Z Q P p
4 A IT J W Q A T 8 L P 6 P 6 Z Q 4 X z 6
P A Q 6 I P Z Q 4 tr E H 6 Z A X A B 4 tr
A a 4 A Q A 8 H O X 4 N P Z Q 4 V P C T
P Q H 8 M W X P E 6 Z Q T X P Q E Z D B
X 6 4 M B N P D 4 L IT X 4 V TT I Z a Q V
W X 4 T J 6 A I Z N T 6 Z J T C O X B E
Xi Q A Z Q B W B 4 E 4 X O 4 Z P X 4 V tr

432514°— 42 6 81
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TM 11-432
SIGNAL CORPS

Tape No. 4~
—Continued

OAJQAEMB5MAQXG5 JP4QPPXBZCYH5D5HTJAPZAFX5AAAAAAPPPPPQQQQQXXXXXZZZZZ4444455555AAAAAPPPPPQQQQQXXXXXZZZZZ
4 4 4 4 4 6 5 5 5 5 A A A A A P P P P P
Q Q a Q Q X X X X Z Z Z Z Z Z 4 4 4 4 4

6 5 5 5 5 4 5 Q X Z 4 D 4 K P Q X T P TJ

4 F A P X W L, S O P E P Z c a V X C B D
4 5 A J P A A G Q 6 Z Q Z A X A I Z Y A
Z H T 5 5 A P 4 Z 5 N a 4 H 4 4 A P J B
X Q J Z Q W 5 V B B Q 5 A Q B J 5 A S M
T Z Z Q Z P A Z P 4 N T 4 B X C Z O Z X
W I Q M 5 J Q P A O A W S Q X V 5 IT P Z

E X 4 5 M x a P A W V 5 B D E Y a A 5 4

4 S Z A F A L 4 H X, TT 4 A Z S X P A W TJ
M H K TT M Z K E I Z P H K 0 S 4 V P T Q
H P D I B 4 B 5 P 5 B Q A P a Q D B G G
Z 0 A A S 4 O K 4 Z 4 P 6 D X A E P Y 5

Z M B Q X N T Z 5 Z L TJ X 5 L N K E M 5

A Z P x a 0 I E X Z P Z P 4 Q D P K 4 Z
N T 4 Z A H N 4 4 A 4 Q S Y Z B X Q 4 P
F I 5 H N a x 5 X 5 Q TJ B F V 5 0 Z 4 G
E Q A 5 I 5 L 4 F 5 P T 4 z a L X A D L
0 A P M F W P 4 5 A P A A O 5 Z Z Z V J
4 F G P P 5 K H Q 5 M 5 A Y TJ X Z P Y P
Z A Q F TJ Y Z S 5 Z T Q A S M W 5 V X C
I 4 E C C A Q X 4 a I C P 4 J A Q z N N
5 J H TJ Q J Q J P A A Z 4 A V E Z O X B
P F A T Z 4 T F B 4 Z X Z W V O 5 Q X 5

P Z O X 4 Q 4 X X 4 4 P L a x G B D 5 B
A Z Z P Z 4 C D Q B V Y Q 5 Z Q P Z X Q
P A Z Z H A P Q Q P 5 TJ Y B V K TJ c P A

Tape No.

(Receiving lesson V,

5—00 characters per minute

TM 11-454)

1 1 1 1 1 2 2 2 2 a 8 3 3 3 3 3 6 6 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
1 1 1 1 1 2 2 2 2 8 3 3 3 3 3 6 6 6 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
1 1 1 1 1 2 2 2 2 2 3 3 3 3 3 6 6 6 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
8 6 P 3 Z 7 M 8 E 9 J O Y Z 1 3 0 1 L 9
T 1 L 9 A 0 Y C D 0 E 6 K 1 N 9 A 1 E 6

9 O 2 F 8 P 0 A 0 I 7 V 4 L T Z TJ 8 I 0
S 1 M 3 O 7 Y S 8 L 0 2 W 1 0 3 5 6 B 9
2 Z 7 A 6 B X H 5 7 E S 7 C Z W 4 V 7 Z

8W3QZ7 6 1 J I 7OP6B3X8Z3
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TM 11-432
CODE PRACTICE EQUIPMENT

Tape No. 5—Continued

2 X B 9 D 6 8 6 H 6 B 4 Q 1 2 TT 8 T C 9
3 M 0 7 6 L TT 9 B 8 a O B D 1 N 1 7 4 2
7 Q 1 K I 8 O 6 0 P 7 8 2 C 3 T 0 Z 8 6
2 J 9 E e N 8 E 9 K 8 1 V 9 T 1 W I B 3
9 3 C 0 F It T 8 TT 8 T 8 T 8 Q 6 0 TT 1 2
6 8 a 9 1 B 7 V 8 8 1 IT 9 1 8 F 0 2 8 5

0 7 a 8 H e B 1 J 4 V 6 H 2 K 5 H 3 9 1

X B 0 7 8 A 8 8 0 6 2 W 1 J 6 B 3 T 7 8

Q 9 7 K E 0 9 8 7 8 B F a Z J Z 8 2 A B
Z A 8 G 6 Z D 6 I 8 F 1 H 8 D 6 A 3 B 1

0 3 H 6 9 7 0 P 7 B 7 6 L 8 N L B 8 A 9
P 3 Z 6 L 8 P 6 B E M T 0 T X Z 8 TT G 3
T 7 B 8 e 8 N 7 I 7 Q Z W 9 1 8 O A S H
1 5 9 6 F 8 V 1 8 9 F 8 O 8 Z 1 D 3 TJ J
E D 0 8 6 J H B 0 9 TT 2 J 0 O 7 F 9 Z 9
P 8 j 7 8 9 0 I L 7 I 8 e P K 2 6 4 6 8
K 0 E Q T 9 I) 1 W O 3 E 7 0 E 7 B O 7 8
Y 1 V 8 Q 1 C 1 1 8 2 0 U 1 7 0 8 V 2 S
O 4 O 8 1 8 N 5 W 0 N 4 M 2 0 3 T O S X
Y K 4 W 7 P Q B 8 V T 9 H 1 K 9 V 8 K 3
K Z 8 4 B Z 1 L 1 C 6 1 D C 9 8 1 3 J 7
F 5 1 9 a 6 IT 2 V 6 8 9 2 3 W 3 TT IT T 1

6 F 6 B e D H 7 Q 0 F 7 T 8 M 3 9 2 3 W
3 TJ N T i 8 F 5 B 8 D 7 W 7 IT 9 1C 8 Y 9
O A TT 8 4 X 6 1 0 W 0 0 H 3 8 3 T Z X 8
Y 0 TT 9 B 1 1 8 8 V 8 T 7 Z 7 TT 2 8 Y 2
G 6 A 8 0 I D 9 P 0 L E I B 7 Z O 4 8 B
1 9 8 7 X 1 8 8 Z 6 8 7 8 H 7 9 6 0 9 Z
3 9 2 6 8 8 5 1 8 3 7 9 4 7 8 9 8 7 5 6
9 8 Z a D 9 8 9 a 8 Q 0 K 7 M 8 8 2 X 3

0 7 1 B 6 P 8 F 7 K 1 N 9 F 8 D 3 O 1 7
9 K 1 F A 3 IT 2 F 0 C 4 V 5 H 7 T 8 8 9
6 B a a 8 Z 7 O 9 E 1 M 8 1 7 W 2 A 8 4

3 8 7 8 B 8 1 8 Z Q 1 2 K 9 Q 7 X 8 Z 7
9 V 8 j

1 L 7 X 9 T 6 0 3 O 0 IT 8 0 6 2
2 1 C Z O 6 Q 1 P 9 2 3 K 6 F 9 T I 8 9
3 E 0 8 8 P Z D 8 D 0 T 2 N 7 M 0 D 7 8
O 3 L 8 H 5 W 8 J 1 L O 8 2 T 8 TT 9 6 7
6 TJ 1 A 8 B 9 TT 7 W 1 8 4 V 8 T 9 P H 5
3 I 1 B 9 E 1 J 8 C 7 X B 8 M 9 B 0 7 6
1 1 1 1 1 8 8 8 2 2 3 8 8 3 8 6 6 8 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
1 1 1 1 1 2 8 8 8 2 3 3 8 3 3 6 8 8 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
1 1 1 1 1 8 2 8 2 2 3 3 3 8 3 8 6 8 6 6
7 7 7 7 7 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0
8 T 9 8 8 8 8 3 7 8 9 8 0 X 9 0 9 8 3 9
2 3 O 6 8 8 1 O 1 Z W X M Q J 3 8 7 B 8
7 K B 8 V 1 E 8 TT I P L 2 M 7 3 B 0 1 9
C 2 8 0 Z 1 1 8 7 3 C 0 L 1 1 8 9 F 3 A
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TM 11-432
SIGNAL CORPS

Tape No. 6—25 characters per minute

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

A S D F 1 A P L K J 2 P Q E N G E Q X I 4 H 6 X Z
O B B 7 Z 4 W T TT 8 4 5 C Y M 9 5 A S D F 0 A V H
N H 7 D Q D Y TT 6 S S M TT B D N Y N G F V Z H T N
Q E C Q D H B N 4 D C K F K S A Y B J V 5 X TT D H
0 W E F N J O M H W B TT M L 4 D F F 2 B X N H TT 1

B. H Y J M 0 P B K B H V Z C TT N M V V A I F G 4 F
X I TT G Y Z L O H F W I G V B H 7 W X C F J J Z 5

N V F 5 P 5 I M H Z X P TT V H 4 A Z G Y M 9 G A Y
D M X 5 5 N V TT J T S T Y TT B D Q TT B TT 1 Z A J V
G Z B Z O B J 8 A D L N G K a I E F F 2 4 Y H M M
8 C Q E N B B Q P G B J I P A N H TT D 4 P B M B L
T 9 S B M H 4 V B V G I Y A G Y F E B H H TT TT Q J
Z D K H 0 Q O H D B K X Q C D TT D T 4 J B TT 9 H F
H H G 4 L Z B B F O 5 W H D TT V W Z TT B H B 4 X C

F tr 0 S Y C B H G Q V E J J D Z S Y B H 6 4 P K J
F Y C 0 K Y J S Q 5 B H J C A N TT N F Q S A H J H
TT Q G I M F O S TT W T M A X 4 G H J S Z J G D H E
E H I D J I 5 O K TT TT H L T H M H C Z P Y D TT K A
H B F G D J a o v M Q 4 X TT V H 3 Y S J B F Q L TT

W M TT 9 G D C D M W 4 D G B H G 5 tr i TT M B A 4 V
J H D S X Y J H 9 Z T W N M 2 C A J K B T F M 0 J
TT J W J E H G K S B TT B F 9 T D K V TT X X 5 B V B
W O 4 K H TT GPP C J B TT W 4 W TT TT W P D B D G 5

F P Y D H 3 A X S X TT TT Q V F M M 0 5 Z K N TT N Q
P V TT F W W V J V TT 0 M Y W J H Y T X N Y F 7 S G
F F M C E 4 W B TT I P P B B TT A TT 4 S F H 5 Y A C
B TT W D Q J K B S M C L H J F L X W M M 6 5 X C V
J J 5 O G T H 7 4 D C G TT 0 X G V B J T J Q N V TT

7 X D C N G 1 X S B V J P 5 4 E F G N Q A J H TT V
D A G B TT D F Q N D TT 4 4 5 Y N TT 0 W Z TT H G Z TT

4 S D M 5 P WIN TT 9 P V TT TT TT TT TT J H K TT 6 B 5

D J F 4 5 V B H M S P P F D TT 4 B G C M B C Y 0 G
V TT Q H X I K B I L TT F N TT 9 X 5 W T M A V A D B
J G J P H D F 3 Z W C T TT 8 Z 5 E V TT 0 Z P V D F
Q Z 4 S M H Q S X E T H I 4 B L Y M I Z TT B D TT 5

P F Y B H 2 V 4 TT H H O Z 4 H N F K A C W D J W P
I Y B H 7 H TEN J Y X W D F M J 4 B F B H 7 W 5

F F F 0 L P K K H TT A J B D H D 4 Z W J H 5 O P V
G TT W TT N TT V F S 5 S H J TT Y W A 0 H M 0 4 T S K
TT C A M K H J A F S B G B Z C A Y J G T Z B V V F
D B V B B H C V C W V H W Q F O J M B Q M E J G J
S S I D F 0 Y 5 TT B J Z H D G TT M 0 4 X S B F 8 I
TT B N TT F P L J H M P J P I TT J C H TT J B H B S X
TT J. M 9 5 A C H G 0 S T B B H X 5 V Y J TT A A W K
T B 0 V F D jHE Z Z TT B T S P I N D TT 9 J X S K
B TT P L G T H D A M B B J Y P P C A D 1 S F A D 1

P K 2 L J P K 2 Q N 3 E G Q N 3 X V 6 I H X V 6 Z
B 7 0 B Z B 7 4 T 8 W TT 4 T 8 5 Y e c M 5 Y 9 A D

84

G
e
n
e
ra

te
d
 o

n
 2

0
1

5
-1

0
-1

1
 0

8
:0

6
 G

M
T
  
/ 

 h
tt

p
:/

/h
d

l.
h
a
n
d

le
.n

e
t/

2
0

2
7

/u
c1

.b
3

2
4

3
8

4
1

P
u
b
lic

 D
o
m

a
in

, 
G

o
o
g

le
-d

ig
it

iz
e
d

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d
-g

o
o
g
le



TM 11-432
CODE PRACTICE EQUIPMENT

0 S F A
H B T W
B A F 0
Q B C E
Y D X D
4 C K S

L G J G

D0VV9 IH4H8QGXCTTABIYH4HFSDSHYQLG5D7DFJIF4VGAJ5BJNH1XB8IJAGDHBDGTJ5BI4J
Q B TJ X T 3HMWBMtrtT9 B J Q

TJMAB0AVDYGTJH0XMGWFABKGJETH4 JBXDYDJ
Q V C 5HTWHQH9 PBXTIHW
8ADCKMBD0 5 JPCTJNMD
QPLWTTXJVAD0KGXT 7 Z
B 7NG4VT I GYDFZ JMYV4TBLTSPBVTTJJJBAG9

Tape No. 6—Continued

T
Q
B

S M Q
F 7 B
4 B H
H F P
H V B
DEI
K Z 5

A T 6

TJ N B
TJ H J
F M 4
TT Q

T
T
G

tr P c F
s M x tr

4
E
8
TTT X V F

TJ K 9 D
TJ S Q J

Tape No. 7—35 characters per minute

A
D

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

A D 1 S p A D 1 P E 2 L J P E 2 Q N 3 E
G Q N 3 X V 6 I H X V 6 Z B 7 O B Z B 7

4 T 8 W TT 4 T 8 5 T 9 C M 6 T 9 A D 0 8
F A D 0 5 B 2 O a Z D 8 X E 0 O M P E T
X V 2 O H T D 0 z D 6 G TT Q T O 4 N 9 TT

M P N 2 X E N L P 4 T M P T 6 I B I V 3
z y 6 W B 4 T 8 Q D 3 8 H H 3 B Z T 2 W
H O E 7 X E 3 V a A T 2 4 B 7 I J TT B 1

4 N 8 C H 6 T V IT V 7 W B 4 H 6 B H 7 L
M Q TT 8 Q T 8 B J P B S Z P 8 W J A J 1

4 G 7 W H Q B 2 5 V 6 L TT Z N 8 B T 6 O
F Z T A Q V W 8 J 4 B 0 Q IT J N tr Q E 1

4 V 8 L H 5 T 9 Z a 0 O H 4 V 7 5 T 0 I
M B M 2 X H 7 J tr X Y 8 A E 0 O H P T 0
TT D 9 I M X B 0 B T 8 H a I TT 9 4 B 3 E
F A H 9 Q E 9 O O 4 B 9 A E 2 J H A O 7

A J 8 I H M N 9 Q D 3 IT J a B 1 E N 8 T
H E N 1 X T 9 8 O 4 T 3 5 B 7 W P Z D Z
T y 2 O Q X N 0 P N D S M Q B 7 H V 4 O
G" 4 B Q A E 8 E M O E 6 Z Y P B M c V 2

X B 8 TT H P T 7 4 T 8 O H P D O X B 9 L
M a F 8 X TT 2 O B Q V 2 IT V 6 1C H B M 0
5 T 6 I H A T 2 Q V 6 E J Z B 9 A T 8 L
H X M 7 P IT 7 I M 4 E M 4 P M E H X tr 0
5 B 7 L H 5 T 0 E B 9 J HI Q T 9 V B 9 8
G a V 3 8 V 0 I 1C 4 IT 6 A V 2 8 O B B 3

4 T B C J Q tr J Z D 6 O O 4 D A A B E I
H 4 K 1 Z B 3 E H Z B 6 L E 1 L 3 4 T 7
Q K 2 O H P E 7 O IT 1 O a P a I A IT 2 W
H TT K 6 1 J 1 C TT B B 2 T P 7 I H Q T B

A B 1 D H A V 0 B IT 7 E H 5 D 0 4 D 2 E
H Q D IT Q N 3 L TT Z T 6 4 B 3 8 H Z J C
H B 0 O Q X E 0 IT T 7 8 H Z E Z 4 H 8 8
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TM 11-432
SIGNAL CORPS

Tape No. 7— Continued

G Q N 8 F K 8 o H A V 6 X D 8 L TT Z V 8
Q V T O TT Q H i Q K 2 1 M E T 8 A K 0 L
H W T O 4 N 9 i TT 5 T 3 4 K P S H 4 B 7
P Y H O B X T o A N 8 E TT X J 0 M T 8 EJ L D 7 Q D B L B 4 K B Z N 0 Y H Z D 3
Z V 1 W M A V a 4 B 8 O M Z T 2 4 N 1 S
H P F 8 V B I w H Q T E 5 N 0 L TT Z D 1

5 B 1 W F Z H 0 X V 8 T H B D 1 5 N 7 L
F G K a 4 TT 8 c M N K 0 P Y 9 C TT A N 2
6 T a W J Q T e 4 K B P TT E T 9 4 B 2 C
B 4 TT 1 5 V K o G A N 8 C N 3 W H A B 6
5 N 6 E M S TT 6 4 V 8 J H A K 8 V S 1 O
TT Z V 0 T F 1 p J Q B B P B 9 E B Z T 7
A D 7 -B G X T 8 O B 0 O B L T 8 Q K 9 K
H 5 T 6 Z Y a I J Y V 9 B N 6 TT H I H 7
P D Z C H D B 7 X N 1 O M Z a 8 P K 1 L
A J B B J N H 1 X B 4 B H a B C E B 8 I
J A G D H B D a TT 5 B I 4 J T H F P Y D
X D Q B TT X T 3 H M W B M TT TT 9 B 3 a T
H V B B C K 8 TT M A B 0 A V D Y G TT H 0
X M G W G D B 1 L G J O F A B K G J E T
H 4 J B X D T D J 4 K Z 5 TT P C F Q V C
9 H T W H Q H 9 P B Z TT H W K A Z T 6 S
M X TT 8 A D O K M B D 0 5 J P C TT N M D
S TT K B U X V P Q F L W TT X J V A D 0 K
G X T 7 Z Y TT H J TT K 9 D B 7 N G 4 V T
I G T J> F Z J M Y V A P M 4 TT S Q J 4 T
B L T 8 P B V TT J J J 4 A G 9 D TT Q V D
P D Q O B C B V 9 B M N M M K M V V 4 V
G J K L A D 3 N F F a 8 H J B Y TT Z B C
Z F TT K H E B Z 0 Y i I B X N 2 Q H Q W
TT W N 4 4 K E N TT V p W F V TT B G 6 TT T
Z V H N F B T C W Y a V TT 5 H F X K 9 B
H I T 7 X TT Z H TT X a a Y M J W H 4 D 8
V V Z E J P K B S H Q E H 5 H 5 P T J C
F Z D TT O V Z H J M B 1 5 V B T J Z B B
N V 4 N F D D 0 A J J C H a B G G K 9 V
F 4 a 7 TT M 3 W M X D 8 4 B 0 H J P TT 2
J B B V H W N 0 G H E V J X H S 0 B 4 G
TT W a W T J IT C H S H Q P T 1 J TT B N 6
H B B W G 5 J 7 a N M 8 M X H M X TT 5 C
H V P 7 S T N a F P B T TT V A F TT Q G 4
D N B H M A H B D H TT T H B J V TT P L P
M H K 0 4 D T K H H T W X V 6 E H Z D S
T G E P M X B V A V 8 B B W P S M £1 TT Y
TT A V 6 J D 8 D G Q J D B K J T F V F 0
D D 9 C TT Z N 6 5 B 4 H B 5 D 4 4 P TT G
TT TT TT N P V M T B P B 6 4 B 4 0 TT H T 5
D V C W G S a Z P U Z O H H T 9 X H W I
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TM 11-432
CODE PRACTICE EQUIPMENT

Tape No. 7— Continued

TT P B S V B V TT 1C O V F Z Y 4 H TJ 5 B C
P M 5 Y F TT J 2 V H B a TJ 4 K A Y V Z C
H 5 H S X B a V F a TJ TT G J X B M A B 5

4 N 6 E TJ D 3 B P H D I TJ Y N 5 4 V O C_
H a B N A J B B TT Z D 3 Q V E N B B J Z
C T 8 K J Q N 0 Z T C E M TJ D B X G Q K
J X B V O H M D H Z 3 2 D B C J TJ P V V
G J D W J Z TT O 1 Q T H K TJ 4 H 8 D B S
a H G C S T B 0 J A T T 4 J TT F G T J 3
A H 2 I TJ 4 K J A M F H TJ B B Z Q T A V
TJ 5 B W 5 J Z T u B TJ L Z H V O G Q H I
4 J O W M 8 a B W H D 8 TJ J B 6 V M D B
TJ M B 0 J T 7 L tr 8 T T 5 D 6 N F A T N
V G 8 S M Z 3 Q F V 2 N TJ D N W G H Y H
B A 3 5 O V 2 T TT 4 O TT X D F L B S D F
TJ B D TJ TJ Q B O a V 1 K M Q TT H A F C H
J W 1C X P K 9 K F Q T 0 W B K B TJ Q V J
5 J M W TJ V V Z F a C I F B D L 4 B 2 F
H D K 0 X V D Z H H D O B B Q V M Q H TJ
TJ G Z W TJ 8 B L F M C O H X a 2 5 D 9 4
H A K X 4 F 0 F F J T W C J T 3 J D J 5

I TJ D B H E 1C T T H 4 B J TJ D 0 W T 6 J
M S O E B B T H H Q T V 5 V 0 L F E D X
P B V H H X J V J N 3 W H J H Q Z B G G
H 4 K B P V 4 0 TT 4 H K N T 4 8 F Y TJ 6

S D 7 TJ TJ H B 6 A T N a M Q V 8 T B 2 L
TJ X M 9 M D C W J 5 TT 4 S J 8 H B G Y B
A M F D G a H TT B H D V F A A T V K 7 C
H 5 3 M C B 2 E H B T D F H H B M 5 F 0
M V 8 j a Z G 9 8 D K F F H B 3 6 TJ B C
J TJ D 8 D T 3 O M J B a X D 4 D F Z G I
TJ J 6 W TJ O H L L J 6 w M A N 'T P M 9 F
J D B TJ TJ V 2 T H H V D X D W T M Q H 6
A F Z E G N N 7 T H N B H C TJ 6 V H TJ T
TJ M V 3 W V W V B A T V F V 3 D H X G M
A H K F TJ 4 B J I T 0 1 TJ P H 4 X TJ Q B
B 4 V 1 L M L F H Z J F M G V E J O N D
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a W fa X O W gjCJ^Rco pqX pq!>

2 te R^ >pN>B W >BnpW O B

pil ^1W .|H BJL, EnW CO EHW^^EH
£«S £*S °rtX «b>°!! KAK S^«^S^«
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^^CJ oojjft N^fi PlgRBt> Enco^* Hm^ Enft^ ^

P
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^>? ^> Mcot3Ci>M in °W'k^ B^1 >

p^P^SftBNPlH^Sa:!'::''H >COsLtS B'Hp3pt-1
tSoj^ >X &p^ c«y^t)HlH PiON S^!2! OjjO C3t)>

^CQ ^(jnW pjft^1 NX>H»H rtpqX SH** bnWH CL.f*'*'r0^^ >ftROftM °°00htorfa«EH.T((>H >op o N>H 00U oO SiP?

rtMPl rth>W rtaiO NPWPnH rtH.fi «<JO rt^P? rtU°
^KjPH ^^^ !ziCgfl ^OPlOHl ^Hft &»H ^d!ft ^^m
NM'> "^g^ ^X^ >io^^"^lj *** % ** N^a3 NSO NgW

N ^JjN PQN p
q CQftftpiH^N oN<JN ^N Hs

&jD Cij C &jG rnQj i Eu C ELJ ^EijP £&Pw ^ ^ HH ^^ . ^ ^* •» !•« '^ «K a rf *^ >* **^t i . r^ r—i r^i r-i

C>EH o^ oPH^fefiPn1-s^ oP XW o« uW

> ^> C5> ftPt PLlBH>> ft>gEH>P>af3
rt«S iH«Hl rH«B rH«P?>HlpH 1-IClB rnWW iH«Hl rHCSlH
brtHj ppiM P « > prtPWM^ Prt> P&W PMM PPio
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(g H' ft fe g ft^g ft ^
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TM 11-432
SIGNAL CORPS

EH

rtWPn M

EHhH>W $ $ < r,

B £ >H S ft EH OB W

W W ^ r* & r?

o
^ M *

«• °W° g
N W r, VH PH H» H
X »

M S * £ H H $ O <J fc O
ft p M > W O B ft EH 02 « PH p
O K p, >H S p > !* £ M O r,

> o Mwm ftH o W S m
H

MH
?H O M fe EH rh .. P

EHH 02 EHR R « B 0 B] ^ (H

ft p & p £ & rt R^° 'MH 0
O ft Wp^taEn ^ WftPnrx r,P B
fqPH > H^NrH »ftEHO^102 [D^ >

*%
* ***> fi«g^N H£

°

£< 5 ^^ SH^SS S* >
r^ pqN >H B fc

M EH fflNWoHw MW EH

§ C5» C5 ^0N>H N^ H ^a, H,P ft
0 jflP W Nr^M r4W&rt!>M Wh P

'^ H PHSWO> H^Ww>ftS EHM° «
>H P W 0 S n W B ft « H

p, CI O pq >, « W

^ W to N>^* u*!2 S^EH* aW^N>ij W^rh^BS^03 "
1""* r^B '^PnC3W m^h^ Kr* M®-

^EH^r? _2CJWW^ ^PH ^rh^ r-, M rH>pnp >H o WwamCOBrt (HrjO W «J O B W EHOj< EH&i^ b" EH&i^ b"I W* &a2 0?.£S «^§bWR «R^ Hr,M
^WpqPHpq>XJEHM ^R^SPpq £XM BW°

H|2EH ppMftC5W MftPftWm>I "o0 13^
i, |H RrtUJHl Oajr,»r> C,^ >

&H ft ftfc n A h^rtft ..N .. p
pq IILJ D W «ft flfl SxW ftrkQd EH rH^EVl ffluunrH^BcOrir1**' CJrHtfi^hrjQ <1" p2H
EHppqH^pw^pp «BP«P«" rH^R EHOB
OOU> ^W^ & „ >->& n N^ft PHW;:p OmO ^cnrn
^ft«S>^W^«H^WO^r,'»>-h«> pq^

J^
J CjtH OcOp5Sft r» >lOrHrHft i^ C
5 ^ W

P E
Hw ' " «* M>n i., LJ| r «atnr-'ri fc«i (D1^rtft|55u^SLJrH^Sp5ofeie^N^W ^0

rt>P izi>pPH opp^ rH^Qr;1-1 opB A ft3fthSHHla,rHc(1Q rH^^j^* Oo
t,W°p,Ot>N gW ^<CJN |Hft FH>h«Du>W^MM OftRgft ^

iZift^PEH
^ fJjHHH jj,

rnO CMft rj OTJIN ^^golttiW HNCS

PHrHMrt>r>NRP|i| P50>Npt|«rH Pn^g PH^EH
^H° ^Bn ^OWCS'<3 ^>ft ^RrHp*^ W^^Pn rnNp
«ftfi «jz;Cii >Nh>r>> «rqX fa^^W^ «H!i2 «wB
N ftN W ^co^ p

q NH <
! ^co W H, . N

n

W

« N^ g

hfi«.hnKJhrt ^S^0, ^^BrHCO^fl ^fl^CjP5 OrHPgHHlEHcO OOP{2JCO OHj^ ClP
r* ftt* Wft pft'-'r* ftft rHp1"1** WBr> H>

O rfc rH Wl-j-i. CO.- ^»U*J M5..«* CO L-4
rHCOO rHCOHJ rHCOWOPn rHCOB rHCOOWft rHCOBP rHCO«
PfH> Pp5rH PP5>-»>0 Prtr, PrtWrjOO pPn^ft pp^M
ftt^B ft^S ft^fepq^ ft S S ftfcpqfcrn ft^go ftr^H?
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TM 11-432
CODE PRACTICE EQUIPMENT
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« PH 0
O O ^

00 PH

2o

W
^
to o
wme

>
oo o
r—i

P5 M

C5 N

05 H«
«
*
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H
PH

W^
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O
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EH
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M
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ISI EH
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PH
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PH W
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EH

H P
H
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Hi"
1J W

W
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^
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PH H
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W PH
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TM 11-432
SIGNAL CORPS

« b <! to cs x n
PH 0) H EH H! W PH

O & PH C5 w 6 . fl
w pq w w fc H >
B <! O M , « _ W M

pil PH EH EH b b CO

b f^H b—i S b ^ ^ ^ *H Clj ^

HP o ° O^ t> ^ H H BW >< W

(X 0 g > [j
H « H W £ P
H gHj ^ >

0»« N P
H g W P
H ° _ W S PS M PH O

<
J

«
! g g g H
i R

02 ^ pq M n ^ H! H EH

PHoa gO f>,CQ ^EH ^cb yM gCO
OH gco ^EH E

H IH %to %A ^H,
flpH ppH p^Pn CJPHH Pq" W^Hl fif O

gcb >cb cj>H gMH g1^ g^H gW
o p of W M E

H p
q

PH EHHO O EH En EH

cc
j

P
H

"

rh ^ P^nl ^ ^

JM ^
b

PH^ H P
H

T3 E*W PH^H B1-1 (H^S OW O^ln Pn^1

§ ^H H» *» P^ PW^ H PH n P
H

^ fH W

.SR^ sMH>h &

^

f* 8 Pn|
« 2

gEH° 0!^1-|BW MH M^ co^ <JS
Q >nW PH«! ^;rt Who EH£ PH^° BW

J QPH pnPn gH PnW^ PH^ EH^^ O^

S
J HHl Q^PH b>< P^B O^1 OJ^f iZ!^

^ P
H M w PH g PH W CO W W |H W >
< W W WH

h? g Pa g MO cbc-iC5cb rt<:W H EH ^ (H^(H «

« oW bwR PH-PH pq w W H o Pq Pn^wpq^^lH

I- PH^ ^M^^ PH* £*!!*'«*? t* « ^ p
q

E
H ^

^EHHlH PH^|HO^pEH « H g

« W* MPH^T W"
w f~^ • Q Qj r -i M p-. w u-4 ^ DC MH A^ DD tM rK WPQft^ P4^^CQW" t^rr-i R" p^^r-i O"T MEH'"^^0 MO^^WW^ Sw^ WW«H
„. O feb^ rLfH K.QUHr.M r[r'HijEH-LJM
O EHU^*^ H~ En^HH ^" pHML|O

Wpq> a3OwoWtb« psPqWWrnpn'M oW^W^Hil2!
HWPH b^H^S 5W» b*°* 5^5 P^^WCI^2
^bd"! no^W^g^ ngt>P'lOPH'z! pn!ziPHOrtgH

P g ° HOP^CJ S.PHg^ g £ gg^ OH
QO! "O QHl ^ ^ OJ^HpHP^ CO*
^rtH s>NNhWt> NpH^rtcjnWrtfiWPHCMEH0*

B02 Spq0^ PH* 2tHPHHpHfflPHH(J0!1PHEHpHp5£
«WW ^^^"wwB fhPH'HWOwH PnHjHpqci^>H^
14v,CQ gWjZipHQHl ooPWgW rlg^^a.Cf^'S-
rt CO o gWcb W (H PHCQR MrHO 0!0!R PHrH

X pq^ bco \aWHrtW NX
co^W^ Np>£ai «H>t" »NtSPn iH

P
H rH rtp5>H« rn^hW

^QO!H ^p»PHfi ^^Hl ^QHlb ^^W«J ^^WP ^(5>OJ
co^W oOcngW co^M coMPnt co^C5xs WEnClH CO^^KH
N & N O C

5 N g M N M PH N go^ gpH^ ge

M P H M p MP HMa M^rtf^MP., M P rt .,
O^H 0HPH 0« ofHw O^JB O0*C0 u°«

P> pq t> PnOP* PH ^ P
H ^ K* PnO^ PH^H^ co JH

0&-» CXJ rK .., O -. t^,h*» 05,.ti-j ^-KH^ ^ M r ,

f^rnW t^dOO? N«W<! j^oitSB t^rtOW NrtC5P? t^^MH
Xrt^aXrtW^ (x

) « > o ^pnpHpH (^ « ^ ^ x ^ ^ W X PH < H

M^EHffi M^pqpH MfePP* W^t*cS M^<Jg M^^cb M^go
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TM 11-432
CODE PRACTICE EQUIPMENT

1= £ W >
(H PH W to

PH «! 02 PH

EH M Hi O >
<* H S H D

BHHH w >-» jj!O i^pj t* (H

2
"* H

& PH *
n M ^ ^^ £

^
EH. „ M PH J EH H ^ PH M H
W g 5* H grt H SHI moSHH g W ggpH
>HI_I(JHHJ MB w

& MH MH M PH w * „ m H *" rt
O

|5
"° Hi" HlB H < W *•"

E" < fl ^2 s^ "1 *" «Mn >o 2 M< H w hi « ni y to Og
Og 5 ^n g w tf g w fiS

®LM (H
EnOh, At ^

& 0
_ ^ EH ^ PH ^ O & « Pd B P !«

P PH & ^. c>
j

O ^g p^pq rH K> (3 & rt

*PrHfe^N« ^vSB HX« Hhl
g«4hlrtSN0 Sw^"s «NM H<d

W< 2 ft1*< OW ^t* Ow w
EnPH MB

t3£i oPn P4PH b ^1-1 O Wb PnO

>
H

PH 02 -W >z fe £ Z JH O H
i

p
j H Hi P
H

EH(U EH gEH HW "^ 0W o 0° S"!PHC5r5 r? S H rK EH |_ K Sr5
fflEH HlMS°|H Ht>

Engg ^g EHWX
EHM^" p,>H

t>^

R (H

» H «g
mpHEHPH^PqMPHPqS!Z! ^MM^B^ Hp1EHBoH^a'M

3
1 «wgS sSHB5SMSj SB-!} «jg

B HjOBPn^W^^H ^ W^ EH q

H to>,

£ h EHMX EH_ W K H M W H! ^ ^

B H * H

B S °

rt«H *to <N rt^Pn "J2"»M S^^H "S^:tSEHOBgHblgjb^Hl^^W^^Hq EHdtiH
2g|°S 2"! Swg- ^Hg<l g^sglgslh«S fcPn

h g h g«
o^£ O g^ ^wO^SgoScf

S^rt ^to ^^ PH ^>PHH PH^g ^
*

^

O „ h g H ^ h b ^

PHPHWrt^rHEHCQrt|>HS).f*JsrtBM rH^^MoBrnlXp
C&EHO 6< Oam OoOA

«Mg
«>W *

te ^WnlHl «N|H

•:s-:HBa»s8B:sH:65 5g:BjjB:o8
co., 'Hl'^inaj coon NMJOOCJ <*•.»• i, ^
rHMO <H <

l

1-1WO rn^HHjS rH 3 rnrH0lhH '"'ija ^Q^02 Nta°2HI
PHh)H P

5

PHP5PH PHEHMn PnEH« fHo(«J « PHHHEH PHPHPH

r^Wb r?ig ^(UP? ^^PM «^EH ^PnR « J.
, ^^OpH ^Ort

CoO>H COj COrhP^ COQSHlO CoEHfl^ cOEn^H COM COMPnpS CoB><H
NPnEnNljN HN gwNOWN gHN:!N H<?NEHWH
«PEH < «gt, ^XPH MS3MSPH M<MS«H«PW>op$><> W^ ww> P^ M K'St* otij
Is. <^ W NN 1>rHO NOoP4W I> iH w ts«rnt™1^ J> tX) l>rn^r< t^iO^H^
X«t* XPH Xp5rt Xp^HliZi X«O XPnO^XPn X«MEH XPnO-'

W fc
3

Cf W fe W 5
3

S
3 b
d

*S ^ ^
J

b
d

»3 & bd &5 «3 .—i bd ^ bd «3 <S Cd M ' ' ^
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TM 11-432
SIGNAL CORPS

P CO
M

« |H „ .
H

a * H
M

^ ? fe H

p}
w H> p pq W^H

02 ^ O H O a3 ^ " >H

CS« H OPn EH" W
EH

Woa HW PH° fc&
°

WO
EH

H Hfc «j ° W N M
PH

"°

S K ,_, PH N O £

SH ^ JH J° HW *N J «„
< & SL EH P^^1 oO «,• H _ jz;>
M° « rH >M ^P Hi

p
W W^

Hi" fc^i^g 0H gPn p3 gW
g 02 n>tft ^

«
pq

W «
£

^ rtpHrtO
^ H M H

pqR pilEH WW PnPH HW H y>
T3 >-1w RO OPn H0 OA H , ffl|H

S PH'' OCj^-jo PHW Hd PH
•C P1 rH

rtgdjpHrt^jHP5ij! pH
^ p»

n
Q

O W^1-1 W C5W &<5 EnPn EH^ ^ W>
i^ -.rvi L_J , EJU --^1-' C£3 CO -.^H PH H4 r. i—s W W PH "

4 CQ ^ EH p> faM W^ PHW P H""

; -' rt ^> ^CQ PH^H >° fc M«
O C3HH, PQt> r* % ra C5!^H 7^ >tS pqi-IHB „ EH

» EH>" EnEH^ W H>^ EH W « M
^^

§• PHPg<! ^H pqW« „« «g« «PH« ^0!
nW

^H W0SnH ft* ^Su fc ^ PH Hi P W « ^W^1

*>« •" ^1 SO 0«f ^!O W
M^^

SsJj«sgSgB.5 BSS:E-S
-s Ks

Ss£Sgg£oSsi^ g2"SgS go S3g
°ajrtPHoPH°S°p3 OOWWO^Q gm "W
fn CJaa°oPHMQrt|H h We h CJ °H QCJ
^ g M fl t- •" ^

*
S ^^" N S 0 EH S p PH a,

M
^<qp

rt°^>rt^PHOh'^SoS PHpHhlHPH>HH rt W OJ^Hl
c5OHHOBOrtO^^ OpPnOCiJEH02 Ow S^M
° fn

H W . W W g
£ O £ rt M g ^ o A H „

^
rtOf^° ° °°gg ° ^EH° fe ^p °

co

W t^ CO ^ W *O ^ Q ^ ® p^ t» 02 LJ 00 LJ C& PH

^^PnP'^'-1^yEH^'-'EH ^OOH^PHR ^^ ^WWco^PDco^coEnWco^g CO^HWCO^P «"< co^pc]
N p>NH'N pHNOQ1-1^ p4EnN pHN>HN EH

MR M«MRMPHHHMPrh MP^HMP|-|MRtj
OPPH o OM p o^1^ OH <! O^>> >W^EH >>>>EH > t>pJ
Nr-,k O. 1O., 10.0 COM(, C0r1 O. >o"

N®HfH N-H NCMP1 NCMPHpH NCMHHpH NrHW<lJ t^"OPH t^^H
XH^EH (K!rt !*!PHB Xp5^o XPnPPfe ^fHO®i(«!rtO.|xjfH<J
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