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TM 11-432, 2 February 1942, is changed as folowst ~
3. Major components. B

L L E * E L ]
a. Keyer TG-10—(*). (Tone source and keyer combined.)
* E E ] E E L E

Nore—Because of the basic similarity of Eeyers TG-10-A, TG-10-B,
TG—-10-C, TG-10-D, TG-10-F, and TG-10-J, the term “TG-10-(*)" is
used throughout this manual to indieate all such Keyers of the TG-10 series.
For additional information about Xeyers TG-10—(*), see TM 11-447.
Keyers TG—-10—(*) and the Lon-Ga-Tone Keyer are made to meet the same
general requirements and are interchangeable in their use.

» * * * * * *
[A. G. B0O.T (27 Jul 43).] (C 1, 80 Aug 43.)

4. Keyer TG-10-(*).—EKeyers TG-10-A and TG-10-B 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. Reference will be made hereafter to Keyers TG-10—(*)
to indicate those Keyers of the TG-10 series noted in para-
graph 3. The Keyer TG-10-B * * * in over-all characteristics.

[A. G. 800.7 (27 Jul 48).1 (C 1, 30 Aug 43.)

17. Interconnection of units.—a. Switchboard BD-57-A.—Fig-
ures 9 and 10 * * ** transmission test table. If Lon-Ga-Tone,
Keyer TG-10—(*), or McElm}r modified model G813 units are fur-
nished, the oscillator-amplifier is connected only to the AUX SWBD
TDNE posts. Combinations of Keyers TG-10-(*), McElroy, and
Lon-Ga-Tone units can be used without interference.

* * * - * * »
[A. G. 300.7 (27 Jul 43).] (C 1, 30 Aug 43.)

23. Connecting Keyer TG-10-(*).—The Keyer TG—IE—( )
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
* * * chassis marked KEY.

[A. G. 800.T (27 Jul 48).]1 (C 1, 30 Aug 43.)
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30. Eeyer TG—10—(*).—The general instructions given for the
Lon-Ga-Tone unit apply to the automatic Keyer TG-10—(*).

To disengagethe * * * words per minute.
[A. G. B00.T (27 Jul 48).] (C 1, 80 Aug 43.)

35. Preliminary adjustment of tone level.

" - * " . - *
0. Using Keyer TG-10-(*).—Same as for Lon-Ga-Tone, type 7.
. » L * o *® L

[A. G. 300.7 (27 Jul 48).] (C1, 80 Aug 48))

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 circuitof * * * the 6V6 type.
Circuit details for Keyers TG—10—(*) are shown in TM 11447,

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

BY ORDER OF THE SECRETARY OF W AR
G. 0. MARSHALL,

Chief of Staff.

OFFicIAL:
J. A. ULIO,
Major General,
The Adjutant General.
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TECHNICAL MANUAL
— .
CODE PRACTICE EQUIPMENT
CHANGES ﬁmn DEPARTMENT,
No. 2 } WasHINGTON 25, D. C, 20 April 1944,

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

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, 18 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 acroes 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.

e. 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 Circalar No, 35, War Depariment, 1843.
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BUZZER KEY

o

002 MFD.
il 1

o) o) 0 ]
HEADPHONES E.hTTEFtD
3 VOLTS

TL5044
Froore 52 —Buzzer circuit diagram.

0.25 MEG.

5 45
su.r\i_l ‘ ,»-*’L%E.!ﬂ.r |
| _5,; KEY = T HEADPHONES
TL50442

F16URE §3.—3imple 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-b 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:
@. C. MARSHALL,

Chief of Staff.
OFFICIAL :
J. A. ULIO,
Major General,
The Adjutant General.

. § FOVERNNENT PRINTING CFFICE: 1Raa
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No. 8 WAsSHINGTON 25, D. .*d'? FH!:J-I‘I]I[[T 1945

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

14.1. Code Practice Equipment EE-94-B (Added) —F]g‘llI‘E
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.

Nore—This paragraph and paragraphs 14.2 throogh 14.4 c[:rver't}'pical installa-
tions of Code Practice Equipments EE-84-( -), EE-95-( ), and EE-96-( ). The
components of these equipments will vary with the different models, bnt 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 deseribed in para-
graph 14.

b. When using Switchboard BD-114, wire the auxiliary switch-
board tone to a pair of terminals associated with the auxiliary tone
jacks. Connect the tone to the primary of transformers C69 by in-
serting the p]ug 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 deseribed
in paragraph 14.

14.4. Céde 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°—43
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10

Automat

Keyers TG-10-( ), one Oscillator VO-3-( ), two Recorders

BC-791-B, two Tape Pullers MC-310-B, and various accessories. The

, SIX

vslca

-

school. The additional equipment required consists of three Switch-

boards BD-57—-( ) with auxiliary patching boards

t 1s similar to that described

1pmen

1 arrangement of the equ

in paragraph 14.

ph

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

pe Puller MC-310-B Is not required.

Ta

any of the ntove equipments,
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b. Maintenance and repair—Clean the aperture * * * is ex-
posed thereby. Once a week put 1 drop of Oil, Engine, U. 8. Army
Spec. No. 2-1043B, in the oil ducts of the take-up motor and in the oil
hole at the left end of tlle puller motor. If the exciter * * * to
the phototube.

39. Keyer TG-10-B.

® & * * * * *

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

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

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

(4) For detailed lubrication instructions, see TM 11-447
which covers this equipment in detail.

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

41. Automatic Keyer, McElroy Model G-813. :

* * * * - * "

b. Maintenance and repair.—Clean the aperture * * * expe-
rienced instrument repairman. Once a week place 1 drop of Oil,
Lubricating, Preservative, Special, U. S. Army Spec. No. 2-120,
in the oil hole located at the top of the rewind. Iftheexciter * * *
soft lead pencil.

44 Tape Pu]ler, McElruy Hudel C'I'P—lﬂﬂﬁ

* * *

Er. Mmﬂ#&nﬂncrﬂ and retpmr.——()nca a day place 1 drop of 0il, En-
gine, U. S. Army Spec. No. 2-104B in the oil hole on the take-up
spindle and in the oil duct leading to the puller wheel bearing, The
entrance to * * * the puller wheel.

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

AGO 3380 b
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b. Maintenance and repair.—See paragraph 455,
46.2. Switchboard BD-114—-( ) (Added).—a. Functioning of
circuit.—Figure 47.2 shows the cemplete schematic of this switch-

board. The circuit is the same as ecircuit 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 eircuit 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 auxihary 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 (20 Dec 44)]

By ORDER OF THE SECRETARY OF WAR:

OFFICIAL: G. C. MARSHALL
J. A. ULIO Chief of Staff
Major General '

- The Adjutant General

DisTRIBUTION ;

AAF (5); AGF (5); ASF (2); T of Opn (5); Dept (5) ; Def
Comd (2) ; Base Comd (5); AAF Comd (2); Arm & Sv Bd

(2); S Div ASF (1) ; Tech Sv (2); SvC (5) ; Area ASvC (2); |

WDGS Lib {5) ; PC&S (2); PE (2); Dep 11 (2) ; Gen Over-
sea SOS Dep (Sig Sec) (2); GH (2) ; M Cone C (2) ; Air Base
Hosp (2); Gen Sv Sch (5); Sp Sv Sch (10); USMA (2);
ROTC (5); Lab 11 (2) ; Sig AS (2) ; Rep Shop 11 (2); A (5) ;
D (2); AF (2);Bn1,2,4,6,7,11,17,44 (2); T/O & E 11-18
(2);11-27 (2); 11-9T (2) ; 11-107 (2) ; 11-127 (2) ; 11437 (2) ;
11-500, Sig Sv Orgn, Bn Hq (2); 11-587 (2); 11-592 (2);
11-597 (2)
For explanation of symbols, see FM 21-6,

8 AGO 3880 |
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TECHNICAL MANUAL WAR DEPARTMENT,
No. 11432 WasHINGTON, February 2, 1842,

CODE PRACTICE EQUIPMENT

Prepared under direction of the
Chief Bignal Officer

SectioN 1. General. Paragraph
Purpose and BeOPe . o oue s sa s m dae dis 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-

{1 R e P B N R e 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
Frachita:tapeds cocosunusss ey em s e 10
Recorder, McElroy model RRD-900_____ —_— 11
Reels, motion picture film, 16-mm, 400 feet____ 12
Record player for disk records, Columbia
et L) RSO 13
II. Installation for service. .
General arrangement of equipment___ ________ 14
Instruction tables. ___________ A SRS E 15
Total space requirements. .. ________._ ______ 16
Interconnection of units _ _ _ ___________ . ______ 17
Connecting switchboard BD-57 or BD-57-A___ 18
Input power eireuit _ _ _ ______________________ 19
Connecting oscillator-amplifier ACA-10-AO____ 20
Connecting automatic keyer, McElroy model
G-813___ il 21
Connecting automatic keyer, Lon-Ga-Tone,
U O s
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 sopersedes TR 121510, and Instruction Book for Code Practice Equipment for
Training Radio Operators, February 10, 1941, and sapplements thereto.

432514°—42—1 1
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BIGNAL 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_______ e 30

Automatic keyer, McElroy model G-813, modi-
fied__________________ ... 31
Recorder, McElroy model RRD-900_ _________ 32
Record player, Columbia model P____________._ 33
Switchboard BD-57-A _ _ _ _ __________________ 34
Preliminary adjustment of tone level . _________ 35
Initiating complete operation_________________ 36

IV. Functioning of circuits; maintenance and repair.

Goneral. oocosisasin s suraganaeay 37
Automatic keyer, Lon—Ga—Tone, type 7. ... ... 38
Keyer TG-10-B_ ___________________________ 39
Oscillator-amplifier ACA-10-AO_____________. 40
Automatic keyer, McElroy model G-813__ ____ 41

Automatic keyer, McElroy model G-813, modi-
el cn s cureremruagrr R s 42
Recorder, McElroy model RRD-900 or R-900.. 43
Tape puller, McElroy model CTP-1300________ 44
Switchboard BD-57_______________ .. _.._.. 45
Switechboard BD-57-A __ ___________________ 46
Record player, Columbia model P_________ ____ 47
, Pais
ArpENDIX 1. Changes in switchboards BD-57 and BD-57-A___ 73
II. Material carried on master tapes________________ 77

SecTIoN 1
GENERAL

Paragraph
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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 thelr use.



3 SIGNAL CORPs

({Becorder for

making of tapes by students s ln far center ; automatic keyers in separate room.)

Furere 1.—Five 20-man tables, each with switchboard, used in typical schoel for training of radio operators.

¢. Automatic keyer, McElroy model G-813, modified. (Tone
source and keyer combined.) This is substitute equipment for item
a or b.
d. Oscillator-amplifier, Amplifier Company of America, type
ACA-10-A0O. (Tone source.)
4
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e. Automatic keyer, McElroy model G-813. This item in com-
bination with item d is equivalent to item a, b, or c.

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

g. Practice tapes Nos. 1 to 15. (Master copies of practice trans-
missions, appendix I1.)

h. Recorder, McElroy model RRD-900.

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

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

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

4. Keyer TG—-10-A or TG—10-B.—These keyers are identical both
mechanically and electrically except that the TG-10-A is equipped
with transformers for 110-volt 25-cycle operation, while the TG-10-B
is equipped with transformers for 110-volt 60-cycle operation. Re-
ference will be made hereafter only to the TG-10-B, as comparatively
few of the T(G-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, Lnana-Tnne, type 7. Only a
limited quantity has been issued. |

7. Oscillator-amplifier, Amplifier Company of America, type
ACA-10-A0.—This tone source is capable of supplying 10 watts of
tone at 800 cycles per second =10 percent. This power is adequate
for supplying tone to 200 headsets. When the number of student
groups being independently keyed on a single tone source exceeds
six, some slight cross-talk between ‘individual groups may be notice-
able. In general, troop schools of 40 students require 6 automatic
keyers (see par. 8) but only one oscillator-amplifier. The oscillator-
amplifier operates from a 110-volt 60-cycle source but is capable of
maintaining adequate output at input voltages as low as 90 volts.
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(Typical installation readily duplicated in any

permanent or temporary bullding.)

Froure 2. —Neat, simple arrangement of Lon-Ga-Tone automatic keyers,

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.

6
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8. Automatic keyer, McElroy model G—813.—This unit is used
to key automatically the separate tone source provided by the
oscillator-amplifier ACA-10-AO. It can key the tone supplied to
one and only one group of students; hence, for as many groups of
students as it is anticipated will be formed at any one time during
the process of instruction, just as many keyers are required. Keyers
operate from a 110-volt 60-cycle source but are capable of keying
satisfactorily at input voltages as low as 90 volts.

9. Code practice equipment EE-81.—The equipment EE-81
comprises a switchboard BD-57 or BD-57-A, 22 hand telegraph keys
J-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:

-

8peed per minute
Tape No. Contents

Characters | Words
... ——————-—-—__| Receivinglesson I'_________. R 20 S
Y issaziusl Beoshving Teeson T1 A oo coissunnanne sl 20 —
. Receiving lesson ITT Y _ .. ____ 20 | ...
" S Receiving lesson IV . _____... 20 o
B e s Receiving lesson V1______________._______ .+l S
6.___..._________| Letters and numbers in random order_._. ____ 1 Al
; By S perr rhl| Poyyy O o e L R e R 35 |._..__
- Codegroups_ . ___ e 10
. T —— ORI R IIIG omcm  c —— 12
s vusamsamsaabrmues I s e e e e e e o e 12
LY i ey s O o s o e RS o B e R SR S R 15
' S NI 1| St e L L o e i [ 15
| ;S I o [ ] 15
1 - RS (S " [ T SIS PSPPI, USRSt 20
[ T R NI LCITE, (oo FEM BNz e e e o e s o s g sl oo s ot 20

| Bee 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

1
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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. IL.)

11. Recorder, McElroy model RRD-900.—By means of this
unit and a separate tone source (oscillator-amplifier ACA-10-A0
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.)

| i B ;.:.'..E_'.
Fioure 3.—Recorder position. (On lower shelf are two McElroy recorders with associated

tape pullers ; on upper shell are two Lon—-Ga—Tone units, Tapes made on recorders can
be played back immediately on Lon-Ga-Tone keyers. )

8
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12. Reels, motion picture film, 16-mm, 400 feet.—These reels
hold the practice tapes and are employed in pairs on each automatic
kever. 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-85-A" and “code practice eguipment EE-06-A"
have been assigned to those for 40 and 100 student =chools, respectively.

x ST
= ':F,ksz. - . |y (RN

g

1
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P
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;::L

:"1*
b

FluURE ..l,__ﬂn:urﬂ. player set-up for tranemis=ion of radiotelegraph operator aptitude test
(Speaker (left) is detached from cover of carrying case.)
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Section IT

INSTALLATION FOR SERVICE

Paragraph
General arrangement of equipment_ e 14
6 g o ¢ T R R o L S R S oA e R 15
Total space requirements - e ——— - - 16
Interconnection of units___ - i e e R e S R
Connecting switchboard BD-57 or BD-57T-A_ 18
Inpit:-power eivewbt: oo cnarrrs e srmnsgamansiserpprsa s, N
Connecting oscillator-amplifier ACA-10-AO_____________ 20
Connecting automatic keyer, McElroy model G-813_______________________ 21
Connecting automatic keyer, Lon—Ga—Tone, type Tooomeooee . 22
Connetting keyer MTO=10-B - oo v oo g s e 23
Connecting automatic keyer, McElroy model G813, modifled. . _______ 24
Connecting transmission test table using automatic keying unit, McElroy
model G_813________ i - - o TV . . .
Connecting transmission test table using Lon—-Ga-Tone automatic keyer,
type T-- 2 RE i S AT PR T -— 28

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-AQ 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

10
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FiovnE 5.—Block diagram of typical school for 40 students.
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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. )

TL=-3356
Fiooee 8.—End assembly of instructlon table. switchboard bracket, and switchboard.

15. Instruction tables.—A mess type table measuring 5 feet 2
inches by 24 feet, including seats, will provide 20 student positions and
sufficient space for mounting a switchboard BD-57 or BD-57-A. The
table top is preferably covered with 3)4-inch tempered Prestwood, or
equal, to insure a good writing surface. Construction drawings are
given in figures 7 and 8 for a 10-position instruction table and a
switchboard bracket. Standard sizes and lengths of lumber are
employed in their construction. Wood screws, with all screw holes
countersunk, are employed for the assembly of the table. This con-
struction facilitates assembly and disassembly for moving the table
from one room to another or for storage. Two tables can be bolted
together to make a 20-student table if space permits. If the 10-posi-
tion table is used as a unit, only one switchboard bracket for each two

12
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Marerial:
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Ficoee 8.—Detalle 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 1s
unsatisfactory,

17. Interconnection of units.—a. Switchboard BD-57-A.
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 G813 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 G813 units are furnished, the oscillator-
amplifier is connected only to the AUX SWBD TONE posts. Combi-
nations of keyers TG-10-B, McElroy, and Lon-Ga~Tone units can be
used without interference,

14
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Automartic Aey nﬂ recmr Player

Transmission 7est rable, using aulomaric Keying untl,

poder SN = Consran? rone
Keyea rone
A N T N — —— — " e S N — ——— — -—lﬂ
Auromeate Recaraer ord Payer| |
M7 Mo/ Yor a/sk
Galone Jype E-t.aw %r :
o O I

|

I

1 ]

BATT L e o o o o o e J

----Ir ;
rarrsr/ssion 1esT 1abIe, using auromaric keyes, LomGa-jomne,
Teoe No. 7 TL-3360

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

b. Switchboard BD-57.—This switchboard has only one connection
for outside tone source. Therefore, all students must take the same
keyed tone, or all must practice sending to themselves or to each other
at the same time. This arrangement has serious shortcomings from
the standpoint of progressive instruction. The switchboard can be
rewired to make it the equivalent of the newer BD-57-A by following
the special instructions given in appendix I. If the switchboard is
to be used as issued, only one keyer at a time can be connected to each,
and students of approximately the same speed ability must be assigned
to the respective tables. Figure 11 shows the simple connections of

this switchboard.

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

16
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i Srudant Line Terminals

® 90 00 o9 00 00 OO0 99 00 00 OO0 90 O°F 00 OO

-]
2O B I8 17 /6 15 £ IS /2 K fO 9 & 7 6
L]

<« 3
o 0 0 O o o o - o 0 o o0
ALXE ALX-5 ALY - A A% A2 MASTER XKEY ALX SWBD

Froure 12.—Terminal board of switechboard BD-57-A.

a. Student positions.—Mount a key J-38 at each student position
as shown in figures 6 and 14. At approximately 1 percent of the
student positions mount the key so as to facilitate operation by left-
handed operators; that is, 12 inches from the left of the student posi-
tion and rotated 30° to the left instead of the right. Connect a head-
set HS-16 to each key J-38, as shown in figure 13. Tie the stay cord
on the cord of each headset HS-16 to one of the terminals on each key
J-38. Starting at the end of the table nearest the switchboard
BD-57-A (see fig. 6) and alternating left and right, connect the
student line terminals on the keys J-38 to student line terminals 1
through 20 on the switchboard BD-57-A. Use twisted pair wire
W-33, or equal, for all student lines. Run the wire to each student
position through a small hole in the top of the instruction table located
to the right of the key. Cable the wires or group them in cable hooks
under the table. Blake No. 3 insulated staples or equal can be used to
support individual pairs until they are picked up in the cable or rings.
Run the wires (or cable) through the 114-inch square holes in the table
braces under the table top as shown in the end view of a 10-position
instruction table (fig. 7). Pass the wires (or cable) through the
round hole in the right side of the switchboard BD-57-A.

LO- Ot -
Line Termirs

— =

HS-/6

Key J-38

TL-3359

Fi16URE 13.—Connections of key and headset at student position.

18
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Fiaure 14 —Appearance of facing student posltions, with student participating in actual
keying practice.

b. I'nstructor’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
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c. Auwiliary tone cords.—(Connect each of the terminals marked
AUX 1, AUX 2, AUX 3, AUX 4, AUX 5, and AUX 6 to similarly
marked terminals on other switchboards BD-57-A (figs. 9 and 12).
The number of switchboards so paralleled is determined from a con-
sideration of the number of available automatic keyers and the number
of switchboards to which it is desired to supply keyed tone from a
particular keyer. In 40-student schools when only six automatic
keyers are made available, all switchboards are paralleled. In large
schools, it may be advisable to use terminal strips to provide for in-
creased flexibility in the interconnection of switchboards and the key-
ers. One pair of terminals on a single terminal strip is provided for
each of the auxiliary switchboard cords on each switchboard, and
on an adjacent strip there is provided a pair of terminals for the out-
put of each automatic keyer. Interconnection between strips can then
be made to connect any automatic keyer to any or all auxiliary tone
cords on any switchboard. Jack boards with interconnecting plugs
may be substituted for the terminal strips. Use twisted pair wire
W-383 or equal in the wiring to all auxiliary tone cords.

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

e. Battery terminals.—The terminals marked —12V + are left open,
as no battery is required. The motor-alternator mounted inside the
case of the switchboard is not used and may be ignored.

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

19. Input power circuit.—A decision having been reached as to
the exact location of each tone source, automatic keyer, recorder, and
record player, install a 110-volt 60-cycle bus, so that standard outlets
thereon will be readily accessible at the location of each of these units
(see fig. 5). Use a wire of sufficient size to insure good voltage regu-
lation over the bus. Each unit requiring power for its operation is
equipped with an input power cord with standard plug. If power.
outlets are already available in the instruction room, their location may
influence the location of each of the units mentioned above. In gen-
eral, it is better to extend the length of the power input cords on in-
dividual pieces of equipment than it is to disperse units in accord-
ance with available power outlets.
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20. Connecting oscillator-amplifier ACA—-10-A0O.—The ter-
minals of the oscillator-amplifier ACA-10-AO are located on the rear
of the chassis and are shown in figure 15.

T ——— e

Rear View
s
0000 7
| Xyt rerminal
wes, /nput cord ¢ L 500 |
7L-3365

Ficore 15.—Terminal board of ACA oscillator-amplifier.

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

b. Output terminal strip.—(1) Connect the terminals marked 1
and 2 on the output terminal strip (also marked C and L, respec-
tively) to the terminals marked AUX SWBD TONE on the nearest
switchboard BD-57-A. Use twisted pair wire W-33 or equal. This
lead connects the constant tone output of the oscillator-amplifier to
the primary circuits of the switchboards BD-57-A which were con-
nected parallel as indicated in paragraph 18f. Connect the terminal
marked 1, the common terminal, to ground.

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

21. Connecting automatic keyer, McElroy model G-813.—
The terminals of the automatic keyer, McElroy model G-813, are
located on the top of the chassis to the right rear adjacent to the relay,
ag shown in figure 16.
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Fiavre 18—Connections to McElroy 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 2056 (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 1s 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 18e¢.

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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Fiouvee 17.—Connections of Lon—Ga—Tone keyer, type T,

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.
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Fraore 18.—Arrangement of binding posts om MeElroy kever, model G813, modified.
{Tape-keyed tone output is obtalned from poste 1 and 3. If it ls desired to use keying
elements only of this unit to key external tome 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 G813, 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 niot the
local keying posts (fig. 19) is used for connecting the keyed tone
input to the recorder. Note also that on this particular automatic
keying unit the mark and tongue contacts of the relay (fig. 16) are
merely connected in series with the constant tone bus and the
recorder. This method of connection facilitates the play-back of
tapes prepared by students in that no switching is required. The
manual key is connected in parallel with the mark and tongue con-
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tacts. A headset HS-16 is connected in parallel with the keyed tone
input to the recorder. Auxiliary tone cord No. 1 on switchboards
BD-57-A may also be connected in parellel with the input to the
recorder.

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

¢. Tape puller, McElroy model CTP-130).—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
mnserted in the jack marked MONITOR on the front panel of the
automatic keyer permits a student to monitor his transmission and
play-back. Terminals 1 and 3 on the automatic keyer also can be
connected to the auxiliary tone cords of the switchboards BD-57-A.

b. Power input cords—When ready for operation, plug the power
input cords of the automatic keyer, the tape puller, and the recorder
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into the available outlets on the 110-volt 60-cycle bus. Polarize the
plugs as indicated in paragraph 25d.
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27. Oscillator-amplifier ACA-10-A0.—The controls on
unit are located as shown in figure 20.
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Froovrn 20.—0scillator-amplifier chassls 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.

b. Push switch—The oscillator-amplifier is turned on by pressing
in the push switch. When the pilot light is on, the oscillator-amplifier
1s turned on.
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¢. Glain condrol —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,
1. 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

TL-337/

Fieure 21.—Adjustment of photoelectrie cell aperture on McElroy automatic keyer.

opposite the top inked line where a dot or dash is made. As the tape
1s drawn over the aperture the light from the exciter lamp 1s inter-
rupted by the inked dots and dashes. Lower the lamp house into
position. Thread the tape around the guide and puller, then onto the
take-up reel as shown in figure 22. This tape path gives the best
pulling action. No other should be used.

b. Controls—(1) Keying unit line switch.—The automatic keying
unit is turned on by an upward movement of the toggle switch located
near the rear on the right end of the chassis. Operation of this
switch turns on the exciter lamp located in the lamp house and sup-
plies power to all vacuum tubes in the unit. This switch should be
operated 20 to 30 seconds prior to initiating complete operation of
the unit so as to permit tubes therein to warm up.
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(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. « A fter
the motor has started, throw the speed control toggle switch to the
rear and adjust the speed control rheostat for desired speed. A clock-
wise rotation of the speed control rheostat increases the motor speed.
The tape puller motor should be operated for approximately 15 min-
utes prior to initiating complete operation of the unit so as to allow
it to reach a constant speed. The motor should be operated for this
period of time prior to insertion of the tape as indicated in 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.

¢. Relay model 3A.—The relay model 3A located at the rear of the
keying unit should be adjusted only by experienced instrument re-
pairmen. Under normal operating conditions it should require little
attention. If clean keying does not result after proper adjustment
of the aperture and photoelectric cell bias, the relay should be ex-
amined through its glass cover. If maladjustment is noted remove
the relay from its plug-in socket and replace with a spare relay
properly adjusted.

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

a. Mounting practice tapes.—Mount an empty 400-foot reel on the
spindle indicated in figure 23. Mount the desired practice tape reel
on the spindle of the rewind located on the right of the front panel.
The rewind is hinged to the panel so that it can be moved away from
the panel to facilitate the mounting of the reel. This reel is mounted
so that the tape leaves the bottom of the reel, for example, so the
inked side of the tape is upward. The tape is passed under the
guide, through the track in the photoelectric cell house, between the
idler and puller wheels, into a slot on the hub of the empty reel
mounted as indicated above. To relieve the tension on the tape
between the idler and puller wheel, pull out and upward on the
knurled knob on the idler wheel shaft. This locks the idler wheel
arm in a position that allows the tape to be pulled between the two
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wheels for rewind purposes as well as for threading the tape between
the wheels. To disengage the idler wheel arm from its raised posi-
tion, push in on it, and the idler wheel will drop onto the tape into
its pulling position.
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F1aURE 23.—Front-panel controls of Lon—-Ga-Tone keyer,

b. Controls.—(1) Main switch—The toggle switch marked MAIN
controls the 110-volt 60-cycle supply. When the switch is thrown
to the ON position, the pilot lamp, the exciter lamp in the lamp house,
and all vacuum tubes are turned on.

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

(3) Motor swifch.—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-88 connected
as explained in paragraph 225(2) is used.

(5) Monitor.—The jack marked MONITOR is used for headset
monitoring of the automatic or manual keying. A headset HS4
with plug PL-48 is used. Plugging into the monitor jack does not
affect the output of the automatic keyer.
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(8) 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 1s vertical (15 to 14
of a turn) and leave in this position for preliminary tests.

(7) Photoelectric cell house aperture and PEC BIAS.—Turn PEC
BIAS knob so as to point toward the volume control. Pull the
sliding barrel with knurled top outward as far as it will go, then
push inward gradually until the small square aperture comes under
the lower line of the inked tape as shown in figure 24. It is im-
portant to note that while the same practice tapes are used in both
the McElroy and Lon—Ga-Tone keyers, the adjustments of the aper-
tures are different. The McElroy unit keys on the inked sections of
the tape; the Lon—Ga-Tone on the uninked sections. This adjust-
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Frouere 24.—Correct adjustment of tape In relation to aperture of Lon—{ia—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. EKeyer TG—10—B.—The general instructions given for the
Lon-Ga-Tone unit apply also to the automatic keyer TG-10-B. To
disengage the puller roller, when threading on a tape, push it to the
right, and it will stay open. To reengage it, raise the puller idler
and the assembly will snap back into position. Figure 25 shows a
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general front view of the TG-10-B, with a tape in correct position.
Of the front-panel controls, the tape speed, monitor, volume, and
bias functions are exactly the same as in the Lon-Ga~Tone. However,
the power control is different. This is a three-position rotary switch,
with the positions marked OFF, KEY, and TAPE. In the first or
OFF position, the entire apparatus is dead. In the second or KEY
position, the oscillator-amplifier section is turned on, and the hand
key controls the tone output; both the puller motor and the exciter
lamp are inoperative. In the third or TAPE position, the motor
and the lamp are turned on in addition to the oscillator-amplifier,
and the unit then functions as a full automatic tape keyer. The
numbers on the tape speed dial indicate the number of feet of tape
per minute, not words per minute.

31, Automatic keyer, McElroy model G-813, modified.—a.
(Feneral.—The adustments and controls of this equipment are shown
in figure 26. The model G813, modified, closely resembles the model
(G-813 as described in paragraph 28. The identical tape mechanism
i1s used on the keyer itself, and the tape puller differs only in that
the auxiliary speed control switch found on the G813 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 52 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
285 (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.

(6) 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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Fiouee 268.—Arrangement of essential parts and controls of McElroy keyer, model G818,

maodifled.

(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 3g-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
1s likely to smear on adjacent turns of tape. Furthermore, if the
tape is taken up while recording, a rewind operation is required.
A more suitable practice is to allow the inked tape to feed off the
puller into a waste basket or other receptacle on the floor, and if
requirecl, to rewind the tape therefrom upon completion of a record-
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ing. A rewind of a student transmission test tape is seldom re-
quired as this short tape may be fed directly into an automatic

keying unit,
O
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Flaues 27.—Controls and adjustment on McElroy recorder,
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b. Recorder controls—(1) Line switch—An upward movement
of the toggle switch located on the right front of the chassis supplies
power to the recorder. The filaments of the vacuum tubes therein
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should light. A flash may be observed within these tubes which 1is
characteristic of the tubes employed. Allow 30 seconds for warming
up of tubes prior to initiating operation of the recorder.

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

e. Ink supply—Loosen the inkwell locking screw and lower the
inkwell to its lowest position. Remove the top of the inkwell and fill
the well about three-fourths full with Higgins Eternal black ink, or
equal. Replace the inkwell top.

d. Adjustments.—(1) Lower armature stop—Turn the tape roller
adjusting screw in a clockwise direction (when viewed from the
front of the recorder) until the stylus just leaves the tape. Loosen
the lock nut on the lower armature stop. Adjust the stop until
the bottom of the stylus is about one-third way up the tape. Tighten
the lock nut.

(2) Upper armature stop.—Loosen the lock nut on the upper
armature stop. Adjust this stop until the travel of the armature
between its upper and lower stops is 14 inch. Tighten the lock nut.

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

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

33. Record player, Columbia model P.—The control marked
VOLUME should be turned completely to the left prior to plugging
the input power cord into a 110-volt 60-cycle outlet. The desired
disk record is placed on the turntable, and the 110-volt 60-cycle
supply is turned on by turning the knob marked VOLUME to the
right. The initial movement operates a switch in the 110-volt 60-
cycle supply; the remainder of the clockwise rotation increases the
speaker volume. The needle held in the pick-up head is lowered
gently into the outermost groove in the record. The tone control
is adjusted for the reproduction quality desired. When the tone
control is turned to the left, bass is accentuated; when turned to
the right, treble is accentuated. For use in a large room the speaker
compartment 1s 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 rapmductmn and sound direc-
tion for large rooms.

34. Switchboard BD-57-A.—a. GFeneral.—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 i1s 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.

(8) 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
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O0O00000O0O0 GDGGGQGGGG:
| 1 £ S # 5 6 7 8 9 O/ IR /S /5T B9 KO
OGGDGGGGGQ%GGGGGOGDD
Stuaken? jack for AUX Tone
O000000000DO000000O0O0O0D0O0O0O0 J‘
j STucent jock for swid Ffome
Bk e’ Aed'| | Binck
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Fiaurg 28.—Jack and cord arrangement of awltchboard 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 § are now connected in series and either may
transmit to the other as long as the other’s key is closed. Such a
transmission is interrupted when the receiving student opens his
key. Assume that it is desired to interconnect all students for net
operation. Insert the plug associated with student position No. 1
into jack No. 2 of the row of jacks marked STUDENT JACK FOR
SWBD TONE. Insert the plug associated with student position
No. 2 into jack No. 8 of the row of jacks marked STUDENT JACK
FOR SWBD TONE. Proceed in a similar manner until the plug
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associated with student position No. 19 has been inserted in jack No.
20 of the row of jacks marked STUDENT JACK FOR SWBD
TONE. Insert the plug associated with student position No. 20
into jack No. 1 on the row of jacks marked STUDENT JACK FOR
SWBD TONE. All students are now connected in series and as long
as the keys of all other positions are closed, any student may trans-
mit to all others. If any other key is open, the transmission is
interrupted.

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

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

f. Monitoring operations—When it is desired.to monitor the trans-
mission on any student line, insert the instructor’s white cord into
the jack on the row of jacks marked SUPERVISORY OR AUX
TONE JACK which is associated with the student’s line. The signal
which is present in the line actuates the headset HS-16 associated
with the instructor’s position at the switchboard BD-57-A. If
several students are interconnected for the reception of a single
transmission, a jack on the row of jacks marked SUPERVISORY
OR AUX TONE JACK which is associated with any one of the
student positions may be employed. When the instructor’s cord is
inserted in a jack, the switch on the key J-38 at the instructor’s
position should be closed.

g. Panel controls.—(1) Potentiometer.—~Mounted at the right side
of the front panel is a potentiometer by means of which the volume
level of constant tone which is supplied to students for individual
keying or for net operation may be adjusted.

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

(8) Switchboard tone switch.—~The switch marked SWBD TONE
as used with the equipment described herein is an off-on switch for
the constant tone supplied to the switchboard. When rotated to the
right (to AUX), constant tone is supplied to the switchboard from
the external oscillator-amplifier. Rotation to the left (to GN-33)
opens the constant tone circuit,

35. Preliminary adjustment of tone level.—a. Using auto-
matic keyer, MeElroy 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 AGA—-ID—AD 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-A0Q 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
1s accomplished by means of the control marked GAIN on the
oscillator-amplifier,

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

b. Using automatic keyer, Lon-Ga-Tone, type 7—(1) Patch a
circuit. on a switchboard BD-57-A which arranges all student posi-
tions for net operation (see par. 34). Set the control marked PO-
TENTIOMETER approximately at the center of its range. Turn
the switch marked SWBD TONE to AUX.

(2) Turn on the oscillator-amplifier ACA-10-A0O. 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-
(3a-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.

e. Using keyer T'G-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 18 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.—u. 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.

(6) 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. T'ransmission 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 keylng unit. Shut off the tape pullers. Mount a blank
tape and thread it through the recorder and onto the tape puller.

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

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

(6) Upon completion of a student’s transmission, stop the tape
puller, throw the recorder change-over switch to its off position, and
cut the tape to the left of the tape puller. Start the tape puller
on the automatic keyer and play back to the student his prepared tape.

(7) To prepare copies of the master tapes, mount the tape to be
copied on the automatic keyer. Adjust the automatic keyer to a
tape speed of 12 feet per minute. If the Long—Ga-Tone automatic
keyer is used, throw the KEY-TAPE switch to TAPE. Start the
recorder tape puller and allow about 4 feet of tape to feed through
the puller. Throw the recorder change-over switch to its up position.
The recorder will record the keyed tone received from the
automatic keyer.
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Secrion 1V

FUNCTIONING OF CIRCUITS; MAINTENANCE AND
REPAIR
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Record player, Columbia model P___—__ . ____________ 5 e, __ 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,

GREREBBES

b f SRS Type 923 gas photoelectric cell,. R17T__—._. 5,0000-0hm resistor.

V2, Va._. Type 88J7 tube. R18, R19_ 1,000-0hm resistor,

V4, V... Type 6NT tube. R20_____. 1,000-0hm potentiometer,
VYO, vi___. Type 6VE tube, R21_____. 300-0hm potentiometer.
Y Type 5Y4G tube, Cl....... Triple 8-,f capacitor.
B o 50-megohm resistor. oy RSy 0.00025-4f capacitor.
R2_____.. 500,000-ohm resistor. C3__———- 0.01-,f capacitor.
R3____-_. Z-megohm resistor. Cd4 . 0.1-,f capacitor.
R4_______ 60,000-obm resistor. CB.—————- 0.2-,f capacitor.
B T50-ohm resistor. C6, CT_—_. 0.1-,f capacitor.

R8, RT_._._ 50,000-0hm resistor. 81,82___. D. P. 8 T. switch.
RAB______. 25,000-ohm potentiometer. 83____.___ 8. P. D T switch.
R®______. 400-ohm resistor. Tl...---. Power tranasformer.

R10, B11_ 50,000-ohm realator. ! L AT RS Output transformer.
;- S 100,000-0hm reajistor. 1 Y R 20-henry filter choke.
R13. ... 5,000-0hm reslstor. L2 .. 200-mh choke.
Rl4__.___. 100,000-0chm resistor. Exciter lamp, double filament auto headlight
3 3 I S 200-ohm reslstor. bulb.

R18acee-. 1,600-chm reslstor. Pilot light, 6.3 volta.
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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

F1oURE 31.—Rear chassls 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

......

il Photosfectre

N cel Housing

Frovre 32.—Under view of chassis of Lon—Ga-Tone keyer.

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 T1, the full-
wave rectifier V8, the filter LL1-C1, and the bleeder resistor network
R16 to R20. The speed of the take-up motor is controlled by the
potentiometer R21. i

b. Maintenance and repair.—Clean the aperture in the sliding barrel
in the photoelectric cell house thoroughly at least once a day. Dust
collecting therein will materially interfere with proper keying. Wipe
off the exciter lamp, its reflecting lens, and the exposed surfaces of the
concentrating lens daily. About once a week remove the cover of the
lamp house and clean the inner surfaces of the concentrating lens and
the mirror. About once a week remove the photoelectric cell house by
unscrewing the two screws which hold it to the chassis, and clean the
envelope of the photoelectric cell which is exposed thereby. Once a
week put 1 drop of light oil in oil duets 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 auto:no-
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 boftom of the inked line,
using glue, rubber cement, cellulose cement, etec. 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 922 gas phoboslectre cell_____ s

NS DRI, o e e e s L S e e T e B S T

N N DI AN T o e s e e o ] S S e e

B e i 1

Vi RO e e e e o e L e i

RL B2 0-megoham, J-W DB R Or . .o i meie e B e oTAS0
R3 G, LW TR o e e e e 2Ta58
R4 1,000-0hm potentlometer. ... .. e ieee s eesessesssmsesccems e e cmcmmeneeae 21310
RE 270,000-0hm, MW TeBISLOF. .. .o ceeccccccnscccs e mecescsa et s e e a e ——————————— 27351
RTINS e L L T S T R T 7357
RS sEon0-ohn Mewrmanibon. oo s e s i g s 27352
RO O OO TN . U TR NS . oo o o s o e 5 27353
R10 4T0-0hm, 1-W DREISbOr . .. . . oo e e e ——————————— e e e m 27350
R11 10, 000, 10w PR O . e e e e R e 27363
Bid ala}fﬂmm V-w resistor 27304
R14, R15 e et

R16 500,000-0hm potentiometer. e cm e emeneeeeneee STS1]
RI17 Y 0, L R - s e i e s 27360
RIB B0 100 D, ot Do i o o e o i o 356
R20 T oI, o DOl O . o o i e i P i i R A TR
Rl B T 1 T PR 27355
Rz 0, 100-0hmm, 1w PesiIbOr . o e ssmae e mme e Aseeamo e 27355
R 270 000-ohi, Mew resbatOr . .. i e iissiessieemEe e it ot - 7351
R =oAL reB oo e e S R A e s e e e B e e S e e e e Fraa2
R25 T O RNENY, U TR . - ot o e e 0 s e i A L 7304
R26 4,000-0hm, 10-w reslstor. ... .o cec e icccccceccesmscssscssscssmssssssscesssssscnnanes 81000
g; gf ]:m,.r . 77304
C5 e I I . i i e 27303
Cé Ty T L 27300
o7 D R o e e T e S e e S e e e R . 27301
. il O L o i e e e i L b R R s e it b B i s . 302
C10 T O D O - e i e o i i i B i e A i B RTINS
Tl Power tranS OTmIer ... . .o cevcnc s cssmscisnmsans s msmr s smman e nn s mm e n s s nann B0 FLT
T2 Exciter lamp filament transformer . ... .. e iiiieiiiiiiececscsccsscccscssaneccnanas 1110
T3 Gt Erars o s s T e e L e e L R e L T3
EL B D o e e e e e S e s e ITE4
L1 I ETRIE RMIORY.  ci in mao  m A  BA  m  E B p am mad, OD R

a. Functioning of cireuit—The circuit of the keyer TG-10-B is
virtually the same as that of the Lon—Ga-Tone, type 7, and functions
mn the same manner. The only important difference 1s 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.

o

TL-4035

Fuavre 34.—Chassis view of keyer T(G-10-B with parts marked to correspond with
figure 33,

(3) Ewciter 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,

UNIVERSITY OF CALIFORNIA
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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:

Power transformer
Output transformer
Filament transformer
Oscillator coil
Filter choke

- - - i - -

. . S i - =

R s T —

Thordarson

T13R15.
T17S11.
T19F98.
T18C92 (less core).
T57C52.

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

Plate Filament l Cathode Screen i
Tube : | e S
Pins | Velts | Pins | Volts | Pins | Volts | Pins | Volts |Tape| Key
I {
l...___| 4GD | BT || R IR [ ———] X | X
P 85 26 2—7 4.9 |5GD 14 |______ I B N
85 | RS, KPeee) [ENpHTr e S ITCPITPOry oI oL -8 sl
- WP 85 65 2-7 6.2 |5-GD W leeaessbesmes g e
85 | e el Tenalr e b e e et 4
4 3 66 2-T7 6. 2 &1 140 | _ |- X |ooco
83 j 12 'L N JRSNY! [ERL| NIRNOESIPY | ST (PR e x
56 B |ouemantosaamaboinc e bl o s el - i
&6 "+ TR e Tty (e b e EI ok e Gy NP TPTe ey a o o B X
' 83 145 2-7 6. 2 81 1 T P X oo
83 160 | _ oo el L S N (IS | S s
56 0 | ) PN Iee) W] I 1 e W, (—— - A
26 IR hompereb e s smations o spooe s s e peannd e NE
| St 83 370 2-7 6. 2 51 20 B4 240 | x X
S -3 370 2-7 6 2 51 20 " 240 | x X
Plate
| to }Tﬁﬂiﬂ 2-8 |5 1 0 ORCOR FOURPRp | NIRRT [Py x X
Plate

40. Oscillator-amplifier ACA-10-A0.—a. Functioning of cir-
cuit.—Electrically, this unit closely resembles the oscillator-amplifier
section of the Lon—Ga-Tone automatic keyer. As shown in figure
35, V1 is the oscillator. Tubes V2, V3, and V4 comprise a two-stage
amplifier, with one section of V2 functioning as a phase inverter.
provision is made for internal keying. In installations in which this

33
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CODE PRACTICE EQUIPMENT

Vi, Vi _....... Type ANT tube.

Vi Vi . __ Type 6LA6G tuba.

AR Pt e Type 5TU40G tube,
C1,0C2......... 0. 1-ul, 400-v capacitor.

1 10=-10-10uf, 250-v capacitor.
Od_ ceceee O 1-uf, 400-v capacitor.

O .. e, 0.01-pf, 400-v capacitor.
O 0.001-uf, 400-v capacitor.
o7 v eeens 10-10-10-gf, $00-v capacitor.

O, C8.. ...

0. 1-uf, 400-v capacitor.
CI10 ... 0.0005-uf, 400-v capacitor.
Cil . ...onnnnnn. 10=-10-10-pf, 450-v capacitor.
1z . ... 10-10-10-uf, 450-v capacitor.
C13, Cl4, C15 . 10=10-pf, 4560-v capacitor.
Rl.............. 50,000-0hm, 4w resistor.
R2 . .. .... 1,000-0hm, “¢w resistor.
R3 ..o Li-megohm, Y4-w resistor.
r - P 6,000 plus 1,000 (7,000)-0hm, 4w

resistor.

REBS. . ... 50,000-0hm, Y4-w resistor

TM 11-432

40
R7 .. .ccceve... le-megohm potentiometer,
B8 .. ..._ 3,000-0hm, '4-w resistor.
R9, R10._._... .. 50,000-ahm, YM4-w resistor,
Bil. . .......... 100,000-0hm, “4-w resistor,
RIZ _........... 8,000-chm, “-w resistor.
i 100,000-0hm, '4-w resistor.
4 1 VR 50,000-chm- 4w resistor,
RI6 .. .. .. 260chm, 10-w resistor.
RI6. .. .. ... Y-megohm, Li-w resistor.
e §,000-0hm, 10-w resistor.
ST TR 25,000-0hm, 20-w resistor,

BW-8. P. 8. T. On-off switch.

FP............. 3 ampere, 260-volt fuse.

Tl.............. Power transformer, manufacturer's
type No. LAPTHMAD,

R i e e Outpat transformer, manufac-
turer's type No, LADTMHAO,

Pl..coo....... 6.3v, Y-ampere pllot 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,

b. 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

Fieuvre 368.—Front view of ACA oscillator-amplifier, with protective sereen eover 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:

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)*

ke Prong terminals
Tube No. i
L 1 2 3 4 & 6 7 8
Vi __.____| 6N7 1 1) P I s lseues $ 180 [____ ‘4
i A 6N7 0 faaawas ST00 | vssupinsssnua 3160 |___. ‘4
i S 6L6G 1 1 —— 3 420 2300 | __ cemmmma]aaa]| ¥23. 5
V. 6L6G 1 1 — 420 P800 |- e IO e Bl -
Vo__.__...._.| BU4G 0: 288 Loaonea L300 | 1360 |____| 2420
*Measured with all controls set at zero,
ResieTancE (measured from ground)**
5 Prong terminals
Tube No. ki
1 2 3 4 B 6 T 8
) P BNT 0 O|*8M | *7M | 5350 | *80M | 0| 51M
b e BN7 0 D ["150M | S6M [*500M *150M | 0| *3M
L' T 6LEG | O 0|*30M | ¢256M [F106M |_______ 0| &250
s, | 6L6G | 0 0 |*30M | *25M P100M |_______ 0| 5250
Yhocoioanaw| PUAG | O PIOM |oceucas P lecemues 895 |..--| *30M

** M easured with all controls on full.
MNOTE.—==10 per cent tolerances in all readings are permissible.

1 750-volt a-¢ scale. i 30-volt d-c scale.
1 750-volt d-c scale. & 0-50,000-0hm zcale.
1 300-volt d-c =cale. t (-5megohm scale,
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Fiotre 37.—Under view of chassis of the ACA osclllator-amplifier,
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CODE PRACTICE EQUIPMENT 41
vi__. s . Type 11TNTGT tube,
W W e e Type 11TZ6GT tube.
Rl 40-megohm, 1-w resistor.
R __ . 35,000-0hm, 1§-w resistor.
1 3 S o S S L R 0.1-megohm potentiometer.
B o e e 35,000-0hm, 4-w registor.
RN e B T 20,000-0hm, 4-w resistor.
[ I
et P " R S S R } 10-uf, 200-v capacitor.
b RS i AR R S Nl R e 20-uf, 200-v capacitor.
i - e e S S 0.06-uf, 200-v capacitor,
IS, - syt e M s Type 923 gas photoelectric cell.
RLi e Relay, Sigma No. JA.
1 e T A T T L Exciter lamp, 15-watt, 120-volt, intermediate basa.
BW_ ___ & e ece_ Line switch.

41. Automatic keyer, McElroy model G-813.—a. Functioning
of ecircuit—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 11TNTGT, which consists
of a tetrode and a diode in the same envelope, is split up as Vla for the
tetrode and V1b for the diode. Note especially that the plate of V1b is
internally connected to one side of the heater. V2 and V3 are 117Z6GT
full-wave rectifiers. The sections of V2 are used separately (as indi-
cated by V2a and V2b, while the sections of V3 are paralleled to form
a single half-wave rectifier element. The tetrode Vl1a 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
V1la, 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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CODE PRACTICE EQUIPMENT 41-423
Vi __.. Type 11TNTGT tube. C3_ _______. 40-,1, 200-v capacitor.
V2 Va____._ Type 11TZ8GT tube. C4___ .. .. 10-4f; 200-v capacitor.
Vil ey Type 1ATGT tube. Co_______ __ 20-,4f, 200-v capacitor.
PEC___.__.__. Type 823 photoelectric cell. CBaee——— - 0.05-,f, 200-v capacitor.
Rl.oceeee ... 40-megohm, 1-w resistor. L 20-,f, 200-v eapacitor.
 ; § [ 35,000-0hm, 14-w resistor. CB_ - 50-4f, 25-v capacitaor.
B3 _. 0.1-megohm potentiometer. D 0,011, 200-v capacitor.
Rl 35,000-0hm, 1-w realstor. 1 | | ERT R 0.02-,f, 200-v capacitor.
< 20,000-0hm, 1&-w resistor. Cll .. 0.1-f, 200-v capacitor.
- S 30-ohm, 14-w resistor. RL_________ Relay, guardian No. 27288,
RT, RB______ 5,000-0hm, 34-w resistor. XK. . ___ External kering contacta.
B e 7,000-0hm, 4-w resistor. DY s Output transformer.
R10. e 0.1-megohm potentiometer. ol o i Single open circult jack.
Cl, C2. - 10-f, 200-v capacitor. BWeeee—--—- Line swlitech.
B e i - HExciter lamp, 15-watt, 110-
volt intermediate base.

A general view of this keyer, with its assoclated 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 11TNTGT, and V2 and V3 are both type
117Z6GT. These are split up into their constituent elements as V1la,
V1b, V2a, V2b, and V3, and function exactly as indicated for the
model G-813 in paragraph 41, The 1ATGT operates somewhat in
the manner of a dynatron oscillator, the frequency of oscillation being
controlled by the variable resistor R10. The filament of this tube,
which is intended normally for battery operation, is energized by
direct current produced by the rectifier system of the unit. This
filament is shown separately as V4h and is connected in series with
the heater of V1. Because V1 takes 75 milliamperes and V4h takes
50 milliamperes, V4h is shunted by a small resistor R6 to equalize
the current distribution in the circuit.

b. Maintenance and repair—The same data given for the model
(3-813 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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CODE PRACTICE EQUIPMENT 43

43. Recorder, McElroy model RRD-900 or R—900.—a. Func-
‘tioning of circuit—Figure 41 shows the complete schematic diagram
of the instrument. The tetrode sections of the type 11TNTGT tubes,
marked Vla and VZ2a, are connected to form a conventional push-pull
amplifier stage. Plate voltage i1s furnished by a voltage-doubler
system similar to that employed in the McElroy automatic keyers.
The diode sections of the type 11TNTGT tubes, marked V1b and V2b,
are part of this power circuit. V3a and V3b are the two diode sec-
tions of the type 117Z6GT tube.

The keyed tone signal to be recorded is led into the amplifier at
the input posts. The amplified output of T2 is rectified by a full-
wave, dry-disk rectifier, and the pulsating direct current from the
latter actuates the moving coil element. The latter corresponds to
the voice coil of a loudspeaker. To it is attached the ink-bearing
stylus, which moves down and across the paper tape in accordance
with the keying and the constant pull of the take-up motor.

b. Maintenance and repair—Practically the only routine mainte-
nance on this unit consists in maintaining a smooth, even flow of ink to
the recording stylus. A cleaner wire for the stylus and inkwell
outlet accompanies each unit as does a replacement ink hose. The
stylus should be left solidly against the tape when the recorder is
not in use, and the inkwell should be set in its lowest position. After
inoperative periods of an hour or longer, the stylus may require
cleaning as indicated in paragraph 32. Once a week, the inkwell
and ink hose should be removed from the unit and thoroughly
cleaned with water. Infrequently, an overnight soaking of the hose
is desirable. A gentle milking action will force water through the
hose. Frequent dusting of this unit is necessary, as the blank tape
in feeding through it leaves an accumulation of paper lint. Two
views of the recorder are shown in figures 42 and 43.
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CODE PRACTICE EQUIPMENT 43

Fieure 42.—Close-up end view of McElroy recorder. (Once various adjustments have been
made, unit will operate for long periods without requiring attentlon.)

432614°—42— 5 65
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("arts are marked to correspond with schematic dingram, fig. 41.)
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Fi1oUne 43.—Underview of chassis of recorder.



TM 11-432
CODE PRACTICE EQUIPMENT 44-45

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

Fie/a I'\:Ew /
c/ ]|=6=
SW 2 W 1/oKac
Ti-33839
Armature | c2

Chass/s

B e e e e e s e T Line awltch.

B o e e e T Bpeed-control switch.

e B o e s i e e o -D.ﬂ-ﬁ—#l'_, 200-v capacitors.

Rl . —————— e El][!—uhm. B0-w potentiometer.

Ficure 44.—Wiring of McElroy tape puller,

Not all models of this tape puller have the speed control switch SWZ2.
In units In which it is not used, the circuit is equivalent to one
with the switch closed. The motor operates as a hybrid shunt type
with the armature excitation depending on the voltage drop between
the arm of the potentiometer and the junction point of the armature
and the field. When switch SW2 is open (corresponding to the for-
ward position mentioned in paragraph 285(2)) the motor operates as
a conventional series type, and R1 acts merely as a series rheostat.

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

45, Switchboard BD-57.—a. Functioning of circuit.—The cir-
cuit diagram of the switchboard BD-57, which is part of code prac-
tice equipment EE-81, appears as figure 45. A front view of the
board with the cords exposed is given as figure 46.

The motor alternator mounted in the switchboard is not used in
modern installations of code practice equipment. If the board is
employed as issued, the master key terminals are short-circuited,
and keyed or steady tone from an external source is fed to the ter-
minals marked AUXILIARY. When the auxiliary plug (red cord)
is inserted in the jack marked AUXILIARY, this tone signal goes
through the primaries of the twenty-one individual transformers,
which are connected in series. The secondary of each transformer
1s isolated by means of a plug. Tracing out the circuit at any trans-
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TM 11-432
CODE PRACTICE EQUIPMENT 45

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

&
—..'ﬂ
2

AAAASCBBAAABAB0ODOBN A
A0/ CHDDODO000O0O0AON

.-’Jf I!Ifflrf"l_.__Jll_

p

— e

E o

ERL .

i

-

Fieure 46.—Bwitchboard BD-45T 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 ochmmeter or
a simple continuity tester consisting of a headset in series with a dry
cell and a pair of test prods.

46. Switchboard BD-57-A.—a. Functioning of circuit.—The
complete schematic diagram of this board is shown as figure 47.
Comparison of this diagram with figure 46 reveals several important
improvements. There are three rows of jacks instead of two, per-
mitting much greater flexibility of student circuit arrangement.
The transformer primaries are still in series, but they are connected
only to steady tone (through the AUX SWBD TONE posts) for
purposes of hand keying by students and simulated net operation.
This tone is available at all student positions when the plugs are not
in any of the jacks. Tracing through the circuit of any transformer
and its associated jacks, it will be seen that the secondary terminal 3
goes to one side of the student position through the tip and inner
contacts of the bottom jack, which are closed when the jack is idle.
Terminal 4 goes back to the other side of the student position through
the two upper jacks in series. Note particularly that the frames
of the bottom and middle jacks are not connected at all. One student
can be fed keyed signals of any desired speed if his black cord is
inserted in his middle jack, and if the auxiliary cord connected to
the proper keyer is inserted in the top jack. The resultant circuit
is a simple series one, with the transformer entirely out of action.
Students can be connected in series for keyed signals by cross-connect-
ing plugs in the middle jacks, just as they can be cross-connected for
local net operation by means of the plugs and the lower jacks,

b. Maintenance and repair.—See paragraph 45b.
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47. Record player, Columbia model P.—a. Functioning of cir-
euit —This record player is a very simple unit, consisting merely of
a turntable, a erystal pickup, a one-tube amplifier, and a 6-inch per-
manent magnet loudspeaker. The circuit is shown in figure 48,

bﬁfuma Contro/

I J— — e m— m—

RT

oz

@-KJ YOL 76T

oy

"b

g,

. 12N

'-F

ﬁ d -
KOl ex ‘? 6 PM Speaker
; ‘
|
1 |
! Moror Legd s
rysral . L
Prck-up = 7
Switch on volume :mrﬂw/._.-_ ¥ AC
-
TL-4040 Moror Leaa
Rlcaceee .. 2-megohm potentiometer, RO .. 2-megohm potentlometer.
o S 100-0hm, 3-w resistor. RY e 1-megohm, 14-w resistor.
B 300-0hm, 10-w resistor. e 30-4f capacitor,
R A 160-0hm, 1-w resistor, e S b TR 20- ,f capacitor,
R e e 2,000-0hm, 1§-w resistor. Cd e ___ 0.005-,f capacitor.

Fiouee 48, —Circuit dingram of record player, Columbla model P.

The TOLTGT 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.

2

UNIVERSITY OF CALIFORNIA



TM 11-432
1-23

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

1. Improving switchboard BD-57.—As mentioned in para-
graph 175, the switchboard BD-57, as issued, does not meet the re-
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-67-A by a competent
radio repairman. The extra jacks are added in a row under the
present row marked STUDENT JACKS, and the wiring is changed
to conform to that of the switchboard BD-57-A, as given in figure
47. To allow the connection of more than one keyer, the single red
AUXILIARY cord can be supplemented by extra cords fitted with
two-connection plugs. If regular patching cords are not available,
standard radio plugs and ordinary flexible lamp cord will be found
perfectly satisfactory. Extra terminals should be provided on the
back of the board for these cords to facilitate connection to the auto-
matic keyers. An alternative arrangement is the use of a separate
patching board, described in the following paragraph.

2. Patching board for switchboard BD-57-A.—Code practice
equipment set up as indicated in figures 5 and 9 will operate quite
satisfactorily. However, the use of an extra patching board, con-
taining volume controls for each keying circuit, has been found very
convenient. As shown in figure 49, the outputs from the various
keyers terminate across the ends of 1,000-ohm potentiometers, instead
of at the auxiliary tone cords of the switchboard itself. A single
open circuit jack is connected across the arm and one end of each
potentiometer. Patching cords, consisting of short lengths of flexible
wire with a two-connector phone plug at each end, provide a quick
means of transferring the tone signals at any particular keyer jack
to any student position. The potentiometers serve a double purpose:

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

b. With the entire resmt.u,nr.:a connected permanently to the keyer
output circuits, a constant load is maintained on the keyers, and the
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signals in one switchboard circuit will not change noticeably if changes
are made in another switchboard to which the same signals are being
piped. With this set-up, the six auxiliary tone cords on the BD-57-A

o

=

TL-3305

Fiouee 40.—Method of connecting potentiometers and jacks of auxillary patching board for switchboard BD-6T

orher switchboards

or BD-87-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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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

: &7 : :
Firarre 50, —Bwitchboard BD=-6G7T-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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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.

LY
.......

AR Vs SE & e
Fiaues 51l.—Monitoring board used in connection with auntomatic keyers.
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Arrenpix 11

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)

EmmopdbhEbrbbPrkbpbEbPPEbPPRRAPRPEPEMROM
ARkt O PRl »RPRAPOPRERO®
ARrtESdrmEP RO AR RO RO RO R
Bt ORHEPREHEA MO RO Rl RPPRPREODE RO R
Ao Erddmr Rl dmpOEPr SRR
HpERRrpPPPRrRPruOERrPEodmrrPpPHREbrHPERMR
HPpEmrROURPHEPOdrrprrdRdrs g R E M~
HhpEmrrrpphdmpbpHbdbdrEprpetdpPEdoEMgrrbdpEmn
HPpEmr iAo oot R0l EmEHbPERR
HhpEmrHdrRAorHdpPRPAAEd OO i ER-
P E oSl RO RO PR RO R S
CRdbERPREuOPHPrrREOrnidrodEamroEdEopgdb 8
vpHdpEPRbdHdHONPRrEAHAMEEP RO PR dP 3
vREHPEHHHR S SR~ rER RO PR poRHORHP S
CRHdpPpRmrAtbHdrudr At lnditdupgpbddddomdp 8
mhORHdPp AP EmOROPbPAddPrPRrEdudPRobM-OR N
mhORHMPpHOA e rRPOPPRrO RPN
HRURHPERRrRAO S ool dpgdrpPO RO
MO PORMEE SR S o RO O OO RO M
RO HdbPRrPRAAORrHOdHddsr S dtmErnr o0 RN

({4



T™™ 11-432

SIGNAL CORPFPS

Tape No. 1—Continued

SEgoovpEESo o R mnpdpPHOrRbDPRARMMEP
mHrprerRppbErpAdupr b
RRERMPHHd S RO bl OEmpPRHPER
HEEAHdPHEHrErl iR ErOROO RN
M ErbddHdopdbrdmmpbrdbprEdbrbb
HrrbdoEpPdrpddogdrdpbdrepdrrdEmdm
CREPPOHd-HPpEbpddrBupddbPbin 8
HEorphdoRdrldododEromEgrgobdbp
RGP E RO OO0 D
ROHRARORMEPRMMOPRAORErubEH» 2P &
DO EPRMPREPPRAEEREPRrRrrREARMAP
RovopgdododpdrrbprEddbbRuErub
gHor-HdbRogodSrpadoonrESSbbbbs
PruadrbdPpribdd-20bEERPPrumdoRb
ARl EPRERRR R D
PrrOrHdgdbdrOnRrarPpHdbdMOROHP
PER ARl SRR R K
PuoEdrbaAPrPPHEARMErAPRM EHHEHK
PoEvoRgropd-erEgdruadoadD
PHEAMOMREAO MO MO nPREKED

Tape No. 2—20 characters per minute

(Receiving lesson II, TM 11-454)

ZoOEHEAPHEMMMMdEERMRAMRR
ZAEHEAPAPAPEAMARMMMAL
ZMEAPUPbPEHZZEAMENEEA
PREAPEHOMNMODHE=RAMA S
ZREAPERPNZMARMNMPDPEHE
MzmBEZHdBEARBAMPBPORER
MMZzRmEMHPPHEZMEZAMZNM P
MzmnedMdPAPRERFARAME M
MHEmepzZzeAMPPHMEERD AR
MhEzZzpeEErmAaMdbIEMbARANM
ApbMMEbMAABAS AP MME R
ARPHMHEROMEHPEEREAREN
AbPMMHEPAMMEHZERRAOPRAR
AbMMHEMARORERPMEZDD
AbPMHEARNRAMMPHERKD
RERPHMHEMHRrERPEARARRMDORH
MEAPMHROERE-AaEdRMHEAQ
REAPKMMOHPHARZPERZEHM
MEAPMMHMHKMORPMER-EHE
REAPHMMPAMRARARZRMERRMHMM
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Tape No. 2—Continued

AdebEdoMdMEzzAARZEAREAPE AU EP RO ERRAMEREbREPPRAAMEM
ZEHMMAPARMEMMMHERBEAPMRrHOPRRMHEMKMABRKMMH"ZHEaAMMRERAMKMNMA
MzrmmApmmorpabEMZREAPARPRHRARPAMPAAPPREAMMMORRANMA
MEbAERHPRMNARZEZREAPARMdMMEMMNERERERRAPPERABRPZEAME
bpAuEMbHPREEMPEARAPMMOMHOduKMHEMERNORBEAPRZRAPEMARNE
MAabHRnEgAFPOPHMKMMHEREHPHEOOAOUAPRHPEREPRAERPHM-AMHM
mZbEREMRASPPARMMNERRPRMNPERAMMAPZOEMMdBRPOZBEEEAMD
MM EMAAREREPPAMMEREFHOPHEAMBEARMAOMMEREZEP REM S B M
EbEHRPMARZANOAMMEZREMMARAZRBEEPRP ZMEMAPRARMRRABMHE K S
SR EHbHEdrARARMMERABEZNMREP PR ERORHMERPHAPARPREREP
mEpodmodESoE b MEMAbP MM ZARPRMHAREHMACADAMMMMEBEMOAME M E
gAAdZ~MrAdMRZAPMMEREERMEARAPREMHdPARSZAPPERAMRNM
zmbMEAbPPRrPPEMARPMMERRAEZARAE"HdAdZAMAKMEZEMAAOEHAZMAM
MhrEAMAMEMMNERrAARPMMEREMMHAMPREOMREEREZEEHABRPRHOdZEP M
sMARAAdES N EROHAPMMEZAROERRPMAEMEEPPRAMZOMHAAZPAR
HEpppordMdbdmpgRnEAPMHERZESHMMdMMPiMMMdadMEBEZAARMEB MMM
HEOHMAMEZEMNZEEARAEARPMMAMPbRAEERPAPAMARPRAKMARPRBRMA
MR MEPHEMMEPOREHEAPMMEPPP RO ZP»APHMARMEZEREZPOOHM
PhHmOMEEPHAPHMRAEARPKMMREZO ZPMEAPRARHAMPRBEHNERZ P>
AMEEAPZEEREAMERABEAPMMHEBEHRRENERPRPHERMPAPRPHPOAARE
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Tape No. 3—20 characters per minute

(Receiving lesson III, TM 11-454)

HOOHMueOURAOHBuAHOuEBEO Supudteu S AdgERAVORuEHZOSEBRHERA
HOORuBMRMUBRUHAZHOMBMOHRBOAHHEAUOUEAEBERDORuEexLEBEHAZOREH
HOOHROROMUOUuOMEUMHARRRoRrHOOUPUURALDORLUBEAROHOREMEBH
HOUOHAHNBPBERFRAAOMABRBRUORUOUHAuHHAPREBAUDOROuHEMMMOZREB D
HUOOHROOHRZUOMHOHUOHKEMBEOOMBEUORNMEHBEROADOR DB Zun ZHoE M
HEHMODORUMEWHAOOEMAAR O ERrHAOHUOUBAERRPMHHBALDOBRBHPRHBOMD O
HERODOBPHHAHAARHROHAOMaHAuOoORMEODHeRHERRHRBADOHORMA- M- ARM
HBEHAODOMARMODHM-NREEOOOOAHMPHAZBEEHAEA R ABEALCORRRBEORODEHM A S
HEBEHAUODOUBOULUHEEABHEHHBRAUEPHOHMuMAROREPHEBEALDOOURBOEPDLUERA R
HERAUORMHNOo dORLDRUEMAHMONBPURAHODHDHBADOARAMODPOAPAP
Haoa~BEHA~AMOBRmOmpEUOUHRODADURPbpHABRODZE A0 MAEu-BAobHBERMNREROORB W
Hoe~BEAdOoOuwpPpZAMROMPERAXRBEHEOARMOEOMOomEMe-BEAREMEBARREARAO
Hoe-BAABE-EPABRBAARR AN oBERREOHNRE~ OB u~BEAPbORHEAYdAPO-HE
Hoe-BHdRmEBOMBEHEEMEAAMOBRBOPREe -l OREMR AR~ BEdROAdARHdEEMEO
Hao-gHO0odOoOZE0EPAMMRle i RPAYHOHFAAdMEOAEADHRBPHORHAAARA
DOHuouHEHOldupMpPbhbERBRONMEORAR e -HMAERUDOdu~EAAbHn ol HH
DCOMUHBUOHMEHPEORRHEHOZOMHRONMOHERBSEOOROUOHRHEOZEBHORAMEBR
COMUHBOMHAHROROHBEPHAHABRBHOBKMuEKM»BEROORe-BHo~OoRMBARN
DCOHMOHBEHROHONBERNSuZMNEHo ZAP AIHEA~NABERRPbUOOMRNBOMOSRME®D-
COHeHBOHMPHoHAORHBURNBREHOUOUHOAHOUDEPUVOMOHBOMNBROBOARBAD
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Tape No. 3—Continued

eMREORPHAMDRRKMBEHR
BooA-BHHUOUBPROODAR
OCHPBRRERMrARHAABHOM
MzBhHduoMEMdAarnzAMH
AP~ ODLDU-RARARA
HRNOSRMRORMEZMUAHD S
EEHEAAnpeoBEAHRB @
adHBMHALABHEHHHAOERD
MbrEbRBupORODOEA®
ORHEZBRPUOLRHEA® K
HODRDORZOODMOLDMAMD®
DOROHMAHAOPTROBRE
HAODBAPOARBBURHD
HOROMHEARARMADOLDARBR
MOOummAhLODEO0ORMUOR
OMAHMOBRRAOOOPE®
H-N2OO0O0ABEREARUROD
HOUVOHUOAHRUVEARAOOHHE
BERRA-PpOHBHHEBERBOOA
HoeMAdBH2 OO B -l ®

T'ape No. j—20 characters per minute

( Receiving lesson IV, TM 11-454)

MadNMYNTAMNMOIMdMNOddMTTMoPHRABPKPO
MadNpt AT OMAeldNMKAMNSTDODATHE B M
MAdNM MY dENSHEgeNNBEP OO I oA NN
MdNMe TN EZEZomHOdpPpdrdrMddNIYdbRNOMA
MANMTHIduBBopbMOHYROODATK T O/
FoMdNpoMdidoZocdpbMNMMANSTIRPMN®
FeMdNARDdMNERBAMYOdMN ddOONNMP R <K
FoMdNORPoOoONYDHIdoHnOodehopMERHa'ND QI
FoMdNnZetdaduaupbNNgMIvspamnmodZzZdpMe e
FoMadNdNMNMTOHRAMKAMNAMTTAMMYNZE <N
Mt ToMMddAMMoOoNERTIHMEZENoM AP AZKME
Mt T oA dM Ao DO NOddu +OMN<R/
Mt ToMdPpENMERNMdMORSPbMNBEIHMAHM
M FoMPdoddapdduddrAPbrdNaMMdBD
M PoMdBRONPboPAMNRNYe ENOMdBZORA
ANMITOMNANMNYZHIBEHONONMBEHTE o N
dNMIToMTIRNCRBobMMPoddgrodn 8 HNM
dNpMerTodrMMpadNnfppoodpe N Z T d dgp
dNMTToRMNOOBPMHMUOURAYcdrMddOPoMIN
qNpue Tod o dMMaAQeMUMTIMoMPYRAMMEA®D
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Tape No. ,—Continued

MM dNMrPAdN EMNeDbDI oo NMDRARMODEROR T
FoMdNMpatppdHroNppoBRHROMEvswrsAbMMEZEMMo MM
dHMH AN o O AMAdOPddMeo A INdAMMPNOTAND
MEMdNMSMMEHdoNodMPAMMMMOMNNOONO NP
M AN T de R ObMHerTddZARedNMBAROD TN
CHNToMANNOINspEMMNEoudMIdNbOopbSnbhbMNDE
DM ToMANMOAH IR IANOAMRAYHMMNOPMRDT 4R Tom
MdTopMadNes NNt apddhddopdMhotddgdpy NI M
PP oMANAMTToHBOYHOIMPNOPHATONKMMP
didoMdNTRAMNEZIEAdZPARY N TTAMAMERHAN =B 0
Houv+TeMNuocoetdOERA NN MMKdeodeo N a4 BN
wARAMesTeoMMOTNMMddl At Ma Mmoo Tospp g MaTao
Mot TopModudstpbNMMYRoMNRyodd oM MAQ
HEHMarTdoMe Adp o0 0 AMMOBHEM AMMNOORH SO N
RHEMTToMeBAddB AR HANT Y Z 0N oRBoMdRr < T ¢ o
qUANMAToMpo N ERARdoMPdZRMPOINNH
INANMrTopreoNTRodPHAIMNEHde EARMOPEMMN
PARdNAMATToddbr MO MHEAdAAMAYo MDD ORE<dD MM
dHANpMYTOomoONHMOMOERNBHHT g NN
OAMYNMYTod s NMEBRE Y SHNNGZRMAO S NHOS NN

Tape No. 5—20 characters per minute

( Receiving lesson V, TM 11-454)

CEROBVD B OEDN®
PRV g HM-N

DED SO G~ 0000
BB CSROd P v WM
DR Bn N0 E ®
MONoOoNe~ZHONMK

oMo
NN D
<= e - T i =
== Q= = Qe+
= B I = e
RO ®
oMo
= B I = e
e ab € @
= = =
-
=
el Sl o
™ = = -

mMaAN~H~-D®
mopMMde BN
- Nel-N- NN N
Mok E-SHAID-
MO F+=H
NORHAS®OwN
oo Oodwig—~
o FHSMHMO
oS fy~Mmi-
—“r-NdoDoN
oo ogd
s -
ln..ﬂlﬂlﬂuw
OB OMN®
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Tape No. 5—Continued

ononan~opfd~onlfhroooudMor~BooapdNoo 900000 0O O®0O o
DvopdroordfdiopbpNoraaoapdhrEaoppdhpoocoopM~ooNocOorrollroaoa oo m@e~mon
frrNePpaopanopdoos b0 ZaoNoYarallodoea-~gohMoacsoaosotall
o~SsBoafliondpgobANopdoMpbrpborabUooonNapModMeabopdfoeascaocaooma
PREF~omoMNodNo~tarcSnoonnonbNoaosoArRBrZOSohooveaosoeaennm
o doMdorAZMrHOdRradopEgonrtrradoffrdahrrRognononoaht-x
~RADco~ahNmoMoOSAMES~" QA ~DoorraoNBgdrrteo~cboZzabonononoeo M E~
opnapbHod~0OMddeBORord Ao eobaodokdaodYyoonones s a
vs0u~nZoeBh~oMNaNoReavo~orrSbRAroaZErsEaanmOadoononoodMads
EOroperPbPapt-Eg0dmbPbrbhaZroonAeodord~0rroRad~"FoononcoBMND
COAMMONOYTORNOMREFEGODOEOPUOOOBPODn o MOaRIMNOIA~BOMN®MM®DON®DNNH®
HraescphbararHmtpgroeadB~Ba~bO0RoachMNoOrRaNOMOREDOROAOROE~D i
vooHobroNoMNO b ~TAHMer-moEdAt-o~ 000~ aboM~AQOoDbDRhRaoaooon o
PR ZbHaALZE~ZH Mo ~ABo o Zb~O0NBO ~0o00M®ONR®DN~ K~
OCHOZHAROdEAN DO DR~ OANDAOM N~ RN OO M MN®MONDDD
AoHog~lloMoodomoaophpOd~rR0o~vpgdapMoodofl~0nlod~bmi-mbbanhbnN
ardMeoaoorpMOoowedordauBrvoERoN ORI ARNORGE ~mwh D000
Re~coaaaropffNpnoeshMPbOvo~oZPPdoaN~~abt-t0@aHdw~rmibrbbebo0MQ®
MEOhonorpnodoorcfQoe~sdNoRpPpdacocotMRob~MOPHMMbrstHOM®
RO+ RPOONINOMBHE-HAMMHMOMPKHRMOROMNU N800 b ewbo®D
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Tape No. 6—25 characters per minute

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

MibdzHderRopMbEARrROROEgdPbrled0O0PbPbhbhbotpoeopnoeobMEuErMKEdM~NA
MEPEAPYNA-EROHKHNM-HMATOb O EudObPPbNREOAAPBRBARP OB UOADY
cdipbHORtdidEbovpnapddgmppbrpMizdoobdbARrrcORPRrEMddba
HeanKiEazmroNpbpnbba+vdoAmEromZood=HbobrmAdosplAgHd kMM
dboMHRuEg~vaimdounrppR ERMAMdMdordpb MR dNpPBERdeaNSEoampboulde
HAPREdOMbatHRrERHINAMRPRAMKNANZEREHNRONEHEESaNODRREHIKRRP~HE
MuOrkrapbMtponmAARAYPRRoaNuHMPRe Mo EnERrOHPHARBEHUMepPHARDD
CAZMRPENPRPREENMZROMDPRPPOHYBENOaPUBRBPEM*NOREONPREdPO
RopMMESrddRbdmABupbdhdoocdMdpbEMPHMPbPrRPpPACEHMREBHLhIHREDoHD KM
tozdAazbde+Aa-zZpbbNZO S dboABREEldAdREPYH oA EEABRdOpbRMMM®D
e AnevpbnHdpEd<dtAPRde b abtmmPMtPPeoNpdMOMOMODPHEARE ©
HmHRMAOERPPMMdOAROMEPREcBPRBARS o bPbAPboYwvAAPNdAQHEEHNOH
CUPRENUOPHOHMOERrdAKO ZERPIMNREHPNYPREPHNBRE~EEHABARD «
poEMPbhbHUMBEZRHKBREOESHeABRARPRAdORsMARMBEHOMRHOdN-PARAD
a2 BModnmtdebRpdtdmpbrpapuDbbhbaoanpPpOROdMdolbrppoNgoR
honABAMNEADPROCogPEBNRMUOKPHEARAPRABRHdRPruBE R EaNgEZw®
MhbowhidibdrdapAROIPMPPEocupubpbuvsug g NKbZlomOoPbPHORATH
HEPZEROERPodbdmduwoopdMAMPARNEMO-HpgonesdMudbomgHdAoas
MEMRBROMAHPRAYORMR,O00dORODdPBEMd~mBRMEMIPEMBbROMAO R M-
depireNocZEpEddIdNOMEENRAMNOboBesnEOAQMPHAdadrapPddeandABEAR
~NCAZEPMCOZEEslMMEnrAUKRAMHBROOZb e o KEd B A ZMAMMORORN
kAo NREglvuOo-AbocnrMARMDAOCOUE v HAaeMbdOobEdAbalAAM
ARORMPRMHAOCuMO SO HRPABRYMPEB ARt EBAbHEZEEOAM®RD
epdEBEHOpPEANVopdPH O EdrOMPRPRHMdquRrPONRMMRUPORoE MR P M
dqOZVveapHZzZAbokNEdmmpPbRHBPERAMABAR-AYAPRIM-EOPRARPPEHARAR
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Tape No. 6—Continued

e HdAammo op B

SrAaubENEZOE T
mk+HdHdAM<PbREpP
HOmMBEEREOsopbdn
PreMrRIBRBANPO
dA~+ROAMSE =MD
PbofdHmaEHbEHE4
DOzAmoMAMKPMRA
MadRroepbapMmodN~
ComPPHMAMAMMES
THoBEpbhokrank
ohdrAadoswdeAMDb
HudmnBhbddadt b
sAOHEARHAPHA
HepbAdbbRBEMRS HMN
HEsYOodRBEZ WP
cflndEeatdMPbeH
PdHmpMakdoopda
FPHdmHrPpdpRoQAER
SHmOoREdb dRH
AMAMPPHMTodMN
dBoRARORPERAR
MREMEOMMdROMPO O
nRdMALDOMEMM®T
asfjpgadkhsAdAbuppp

Tape No. 7—35 characters per minute

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

He-oppboBRBrdr0-HBRrFENDOAdeERSnoR~BEoRO®
omReadobapgrrodapottoQeboeoiopbpbonMERBEaR®
ENAMERBEPHAdNIHAaNCEZNPOOAMMBOoopneZzdANHd
PRdEspgNronobodeddud S Mdddb o dndid < g,
RO 00O HMNMHOBOEOoR~BrEgOoOEoRonddrHonN
Mr-poapMorsrhozZzrboapapgrprMRAonaMaAa~0 Qo
MARoMOIEHAsTRNETHd-HIAdHAMPNERIEFHMAROR N
RNEKPAMHwpENPOHdOdh o g NHEZR Y B4 A0 EEw M
HovDot SuaBudesoojoZono0aREgro0o0oaon
gtbofoHoMrRopdeapoloBRAMopboMaoZom g M
MHEHNA+YAAPAMPHOHEBEYALYZOHOEYNTANZRENM
Ao ONRIOEZERhoRNPROPOMNEvR SR ENHOPbob &
~mHOOGSHdobPbhbanoRra0ounuslrrO0aHNSHREANDEA®
AoHaAZFEoMomBENMoZoZOHaAMEROpPa~bold
dbvmMBEMdydopdboiMEEKMdRPAZobdRnMrdZ N
mMPpodMEKEHOHOHKMEoHKHO<dNMHdMrndu-Nd~HQUO
noBeORBrUOOBRBddHH~00pPboHEHdoD~00AZ0
~ZoAaZoMdoprEoHSodoZzanonoBrbiMadM~As
APHRAPMMHOBZEOUNPONAdRHRMHMYRIBEHMAIEHMPRTA
qOsRmMEENHY TR E PO oMot Maid<dii
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Tape No. 7—Continued

ELTEBEILEEEUTK?LIDTﬂTEHDETTD?GWTEBEB?EﬂﬂﬂiPEYHEﬁI
PemoA~ArZafrBofdropdiRlbPbodeabebendboArpdopbper o dabpbEE
MidoephMizKZdndzMMdrdanaspbrdezAYhdbKibdokMeyeNMARAPIRMKEDP KM
PdipEdepoeopbsldbrddArARMEROONPdO bbb MOMnrOROPMbPHERYPHK
Honeapad~VaoRodobpobdopdodobzuAagppapgontlliorShbRuBEYO o
mEHEMRreaFRafdopoMoRoDnEPARMMAMARMRPoMAZPH»rHEnmed~jddr ok Q + K
ARMMENZRMRAZ4AEAZNIRPbbdpbBRrMAY O ErMboSobdnMEMPbnbBEMonl
MEsbnEvOdunpodagegSdegdmobdoeobAaSdSdgmbbdobdesrAaSbdpdngeH
oHRhEOMORBESaSRoRAoUMHESONDPOSBEoRYZUHB,aE~DnbduMERRAd O
PapopdoMoMunzoneab~smeaarMdMARAMAdr S0~ dnarARdEZAPRHOR M@K
dieZendbzMAabonpbZzneld0vNPARbbriuMbMOdE"Kibdezarnddbaolgnp
Hnnaniﬂxméﬂ41ﬂlxxvnMLJPMQJYIHFGUWUEJﬁMGHnrDHAGﬁRP
O-HORaBoaLaDomOoHL~Cob~AcMuHdEPPEHZOHAdeoRaO-0MbEA L H KM
mHoEmppbrHduopPprEapndAReRMEHOPPRPRoRMRBEKMMNAQeZZRZHEROZRD
MOzZzMKHAdmNPOPbuoRMMHAZAMKMMARCAKMNROARMEAPMPAZERBRoBHdAMANE @
Pt dEbRYre ERONOHPOOMEHAPNMAMRAdOdvmMrORMPHEO RS EnbAaD
WODUrBOoBRB~HOMOVRAREBRBORArARDAM+ZrAPENrRBENHO MDD ZB
EHEHEHA-~RrMapPoRtEPMMo 0O RBEPREBEMBOZPRAMdENA<ONUOARMeMdAPepPO
FPPEMAPMAOERETZENQoARdARErHMbPHOAAMBEPRPHEPNERsnEMRPEODO4APbE
oM NdomogopbdpndrNOdMde oo -grnoNPNdPREMRPHOdARBRPARPA
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TM 11-432

CODE PRACTICE EQUIPMENT

Tape No. 7—Continued

DovONMbuobHEgZEHRHdrmbPYoRr oAU OUREOEEMA
RENMORChbERdANMALPadorocAbbaMrRR oo QR
ohdbROMNANRNO Edlom R dARRPRENAOMoePbDNEdOMPO
PHEepgMHpotddobrOddbe EeosBrRNEERPRomMERHKb
HadpuooZzpordmnNOooZBAdmRbareaddouidEm>ABRBR QR
sMHZRALV=PbAPbRoZAMPMARACOEFEAeHdewboddmawZBEbrHb
MoampMbpmpradrARARARAMRPPRPREdRdddAdAOPPAD
NpopbogaMebNbopbMERBmAMOhoZd oM ENKE D X
MObHoRaOdMEHOdAuEZPReoHOOBAbBEMOSPAMDBARE ~ M
FPRPAALURMHEBEPAHaOU~MHUALUKHYHHEPARMRBoEREZHE R
OHoEHNMNOdERNHdupbsbdOdgrddzsbhomArOdHddpN
SbhmMbPbHMErrdpBPMPORAMRARRMNEORPARRHdo g AdER-H
bbb RFEAAdMOMMHARENPOeoRbMaLDAMEEREK
beaRroZESbpadHMoOrrapBobAge gy dadbodazZzema
REPRARIHNEdYRRMNPIMPPuRRAEAKPHADRKMNORPEZE < 8
PuHbdrorupogrEgobpaubRbrHadrnpEdotAabboBEPR
uMuEgZMdPBORBRBORODKBEOBEMARORAPcAE~roBPH® K~
mefdomapmARAbamOoRoRASAMNKMAOPRPMErERroACANEME
MEcEZEdEMRHHorEodpnBErAbdpbunsAMEebbrARA L
PalevHorbodbspbpbpgbrofdpiwgrbdupddErprdpdn
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ALTHR
ALCIT
ICUTY
WQRVP
IRABT
13679
AWQHG
HEMLYV
ZTQF Z
TYZXL
ILLXT
HGUE]1]
WLZHX
SXTHS
IWBZV
HTXPZ
X8GHER
87325
WLZHX
12089
TWEBEYH
ITBQW
AROY X
QEPWZ
ZXBTO
GAHYW
YHWQP
SPIRT

POMTR
TUZRO
VISLX
XIALE
BEZXB
IHYGM
HEMLYV
TPOVM
AXIFE
LMHYTU
YEIBL
NBEIWL
OXCOE
TWZOX
BCFFaQ
XBENMO
MOPQR
YOBHG
PMOTR
XLSNI
GZCOT
REWLUM
PFPQIES
ABMQY
CEUIP
PIQZE
LMNPO
WETLZ

DLSEMT
135697
NIOWZ
ASCMY
MIOQR
NBMV I
TPOVM
RVQFO
QPOWI
UMNOG
XIXLW
ZHXOC
EBAND
ICXRS
IVMERO
PFPQRVE
WBTYZ
ELUNS
LDEMT
0XayYXx
QWMN O
WGZAD
BIYaQP
OARQW
ZHNOYV
LEPWW
56200
NEEID

Tape No. 8—50 characters per minute

(Groups of five letters and numbers, 10 words per minute)

WOESX
ZAIQB
QPSOT
876851
VDXSBG
ISLXI
RVQFO
64720
ERYTA
QOXIX
PQOSBSL
COIES
INTRO
LXQFSB
WNONW
NPTYR
XLMHY
IWZZH
WOBEX
PMIYW
EWPQX
TWEXD
IEQZX
BEVNMR
TRWEFPQ
BBZZX
PZBAM
NEIWL

THBUW
PRIWS
EIPQZ
IRYQO
GHRMP
QPZXY
647290
IMXPQ
LSEKDJ
ZAZIE
IELMS
ANDIEH
GIMPTU
IXZRT
SAIME
IETXZ
UMNOG
XOCAN
THRXZ
TAZOX
LUQXF
URGNL
ISXLW
AIWQP
ABWLU
PRWIB
EROLK
HDURH

Z0O0XIC
ZIVEBC
IRVEX
PZXGI
PQXET
IYHGM
IMXQP
QWXON
FHGZM
FORMD
NXI0Q
THROG
ZAEPFPI
MNBPGQ
QEPQX
YAMPQ
QFZAF
DIHTR
VBOCP
MPTPAQ
NUGWH
ZHMOR
IUWEH
APXCB
PATBN
ULQGH
EFPYOU
SUHYF

TUELX
OPQIV
PZXBN
MPNOS
EMIEZ
NURIZ
WXONA
NIXPE
MXNCQ
@1932
EOWLX
EMPTUS
SRPSI
IRNSI
TUTYVI
WXMYR
ORMWH
OGIMB
QVIRM
ODHCT
WIiIGgGso
LDXWH
GRSRP
ZBAIP
RSYPI
XRMO L
METOL
KEORDSB

QFSIX
MIROW
MNPOQ
ZBRATP
PTWPZ
PQRVE
PXINE
YAWHE
RASBSTP
WHIXZ
TEQUM
ZIPI1IS
ZALTH
WLAAI
BLXNI
TAVIER
PUGHI
UBZEP
OWNSI
NMWXTU
ZLAYS
VQMRZ
ZAMBA
EXYUW

SOUQP

ZTRMN
NONES
RVEMP
YAMSO
AXCRQ
CIMPL
WHYAR
Y COMN
UTONG
ARPHU
WHGIW
RPSIX
HRPOM
TUZRO
oOWZQP
ABUBE
LWZXG
ISREZ
IRQSP
QPFPOSA
APDWT
BOART
PQOWK
@O873
LUGML

SERHNP WBZZX

ZCPOK

HNMWZXIX

BPQIR
AIMES
TYRIE
QPWXIM
GUMOTU
YMAXZ
TYEXP
CRACT
HORBRMO
GUHIL
BOXLA
BOGHTU
TROLS
173862
BEOTIE
ZXVMI
AISLX
BOGEL
ZWBTX
YEISD
ZOTQB
PLWQR
LEHMGO
RQPTD
NOUXZ
BCOITU
PLWTYV

CITHD LAOTY NAEWQ

MBS IWL
GEFPQ2Z
PXIZO
YRUAYV
EUIRY
TYEXP
AWQHG
IYWOX
PQRWS
WZXGA
YBOEL
ELNSI
MTWOE
ZAIPFPR
PQZIR
OQRVD
YEISZ
HUNBSB I
YMTPQ
IYZPN
47361
SETCCY
PURMZ
OEEKEASB
XBTMPF
IAGVY
ZPXI1IY
PUDJR

SdH0D TYNDIS

GEV 11 WL
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GREOYV
UBRYTE
EFGDT
MLPDY
¥YSAOI

DCOIT
MHGERX
GOOLX
HITZA
TLMSN
BGNLBE
VENST
WPXEE

JFBCA
OMDRH
QJAST

WASOW
HWLEY
NDWCYV
VOUOL
SBAVCL

BELLS

OJJIE

QGNSYV

XoVTWwW
NVETY
MITFK
WBEEOW
PRZUT
AQFOG
PMEVE

DTCZQ

Note.—On tapes Nos. 8 to 12, inclusive, some of the recordings terminate befora the end of the material given berein.
to the point where the tape ends.

JDEWQ
OJGRD
SLPEX
TWEIV
UVXTF
SAWQL
WSDGEK
NUTCA
XWQFL
VXNSE
NVVGJ
JOMTT
WITLT
CMORS

VHNLC

GEUJW
NNLSE

TEBVF
DWJOaQ
NEFPZI

LZOJC

YAWCL
DOTJTH
CLSERX
74523

QNOFM
MFPRPFS
TMSLD
IICLA
SLMIA
TEXQPFP

NABIT
XIYRA
NELRTU
TVVDE
IDWEKL
AWERT
FJCBF
74531
FRIXW
JDMTT
AHXFPF
QTZS I
PERBT
VIUDW
ADWS J
VURSR
RUVXA
PVCLM
NOYWN
LWQFYV
PUCXZ
EAIST
SOUNA
SNLYL
GDOWS
RANWX
DELCO
RERMOFT
LWISN
SONFPM

JEIGZ
VOURS

VIIDR
CYPLD
OFERL
ZBETVE
MLIOS

LOUIE
FMCIH
CBs5aAG
LGFPYV
LUMUU
XVQAK
SAYVL
HJXSN
XTYWE

HNRZP

AGXUY
ZLWDC

NMJIQ
TMNLGQ
TVSPL
DIOGQGH
QRACYV
NVJXT
HASSBR
OTLOS

RHTLA
OFPFPNM
I1GXZP

FOFPTS

CJLOD

XTHFS

BALSA

PASDQ

XFEBIE

NTHIY

BGETY

LNAEQ
WERTY
CUvJgC

EDASD
AEYAS

ETDTS

TGECYV
WEBRY

DBEJBM
HLNEJ

88753

LTQZX
OXsSDM
VSDGR
SWMEW
EFVAW
MPOAC

NTNWC

PBT7T1@

SENON
NBXZP

OQYRI

PMHEG GSEXDV EQOIM
ISLXI IVMBN MGYHA TRIGH

BOVREI MASPL JDYRTU

ZEUWR
NSEOG
WVVPY
LTDQP
CDERT
EREHT
NSIGA
GROUD
TUTOFPL
WUEKDC
RXARW
619008
DASEKEN
501383
VNECY
11468
WWO T X
XWFTN
OMOTA
19037
RSJYK
HARWD
LQMPV
QRMIN
PATXD
RIQPB
TMRIM
XEWR I
15578
VXZEB
TOMUG

QUTRX
SIHIS
QGZAP
ENTRX
pege17
HDRBB
VGEIS
FPERM
KEJHGF
MEVNA
TXURS
TEWRA
LNAWW
CNZXC
HZADT
WOJXY
TYCNJ
JEUID
XYTMBE
QWXAS
YHATI
AYNOW
RRALN
AAZIY
RUMEBA
NMRTZ
VviQaFPO
XQHIE
YMCEBA
TRZRI
TAVXZ

MURSBA
EEWQPF
WNATR
JDTRE
VBLAS

CHIDX
HZAPT
FPYRTU
DSEAZX
ALCWN
GSEFPEBA
LWHQD
LSENDK
LIQNE
WIXDB
TNOCP
WTNOC
CIOSI

AMATA
OJATI

VATMX
DDFPEJ
TIJNDA
ZARLQ
DELXYV
XISFQ
CBVIZ
TOSBFAQ
ELAIX
FVURY
ZPWTQ

BDZAJ ETREU EDHRTU

764390
JUTRS
ELUMS
HAWQE
BTUII
RAMFYV
GAFPSE
BEEERO
CVBXN
EEDUO
YVEGA
MUOGQN
NURLE
OAWGA
TBITA
WGASA
NTQVV
JEUI Z
AJRRW
BYVFA
TIBYD
QIDEO
DEXNL
CNSBXD
CYEWS
XLEUT
SWIRPF
ZWOIN
PVRPQ
MXWFQ
XEIME

TUITYR
15638
RXUQV
GVIYW
XWNMT
NELDQ
JUBEW
cCvCczZa
MWRMN
57390
TRFVE
ETGYL
JEBFIJ
CCATH
TANWH
NVHET
RWGAS
SORWA
BENTRX
PWDAN
ZQELFT
WCJOX
BIJXS
XMLMA
MIARQ
CIXOZ
OQIAZ
XLEIV
OXIXT
OSAMY
OFPQVRER

LIHQW
DTRSA
TYXZJ
FMWPF I
NJILQ
BURPFPA
APWER
15390
EHCRN
TULMSN
JIFLL
XNNBN
NDJEN
NBMSW
TCWED
RXTDT
KTACTU
OOEAK
VDFPFHW
LINYM
1828
VTEXN
TYWNBE
IAWIN
CLXZPF
WUBHT
76541
YTUCTU
EIDTT
PTARZ
MVOPT

The material on the tape is continuous as given heraiD
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Tape No. 9—60 characters per minulte
(Tactical traffic, 12 words per minute)

WZ1 V WX3 NR1 P GR19 NINTH BT :
NRE1 CD MENBT NJIUY MBHGT NNBGP QPIUY MNVXS WEIPT IPRTY
MNSXT TIWPQ MANTP MNTOC VCPQW PIQWX MNGFQ QPOWY 19P2F II I1I

WZ1 V WX3 NE2 GR21 NINTH BT 4
NR3I CD MPORT IOEQF MNOWL ENQFA BTHGC DHGST IEMHSBS YMTOZ
MAXCV BCPQR ONTOZ MNTAS LDDAP BHIES OTILM BOMTE NATMA ZXMVY

195 P I11I I1I

WZ1 V WX3 NE3 GR14 NINTH BT
NRS5 CD MNTPE ALNDD ELEEL OFQWT BDHNG HENBA BLTIO NEFPAD
NOEMD BNDPQ WIRSE 10BP IX I1I 4

WZ1 V WX3 NR4 Y P GRI2 NINTH BT
INFANTRY TROOPS ENCAMFPED ON OUR LEFT FLANE MACHINE GUNB NECEBBARY

EXECUTE 119PF I1 b I |

WZ1 V WX3 NR5 II WZ1 V XL7 GR21 NINTH BT

NREE DFCT1 NHTY MEOE MAME EJHT HJNH HNMEK ZXSE REQP
MNIP QWEC XZVQG HUIN QWPY UNRY MNQP EXCV MNPY SHIE
115P i 1 § i |

WZ1 V WX3 NE6 P GR24 NINTH BT

NR8 CD MNTOP BOFPRT EIPAT PQIRE PTIAT XCPTY UIMNP QFRIY
MAOEC VCOPT QFRUM XCZBV PUWYT MEPTO QFPEIT MANTI AUTIE DLEERE
MATNA EMTYU CVZXS8 118F I1I EiX

WZ1 V WX3 NR7TNITE GRI1IS NINTH BT
NR1p CD BEPRIT MENTI SHTIP NMJRU QWPOJ NEBEVER EIFQI METIP
NJTYU NHGZX ASWEP PONMO BBLEU OUTYE WPOWX 119F II I1I

SdH0D "TVYNDIS
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WZ1 V WX3 NRB8 Y P GR25 NINTH BT

NR12 CD OMERC WZAST MEOTO HGNEW QPOUN FHTYU EJMNT EINJT
MNZXE WTEQP QPZMA LAQPM MSBSELD ENHGU NJGUT NGSER EIPTH HENTO
NSOEP NAOEP QYURS TMATE 110F II II

WZI V WEXE3 NRO9 Y P GR18 NINTH BT
NR15 CD MUTYE HGBNI WESDN HNXCE OJUIO MNHSEW WRTYU NOQPTU
MAPTD APETM NQWUR MAPTE SDHEI 121FP I1 11

WZ1 V WX3 NR1§p GR20 NINTH BT
NR13 CD ENPQR MARST INEAU RYTUN AQWPO MNEIT TYHEG ZXSOPF
NJPER NCXVB QWCVY EIMXT APELD HGTYD TYDER AIGHT NBVZX 12 6F

WZ1 V WX3 NR11 G Y O GR19 NINTH BT
NR15 CD MNOPQ QPLAN RYGHB QIJHX ZAQWE RTNGEB EPQFPE EIMEYV
NQQRE ELTOX XOMTE MADVO DSSHS DDIRT NDITE QWURP 127F II 11

WZ1 V WX3 NER12 P GR23 NINTH BT

NR16 CD MENTP EPEID NOWERS EIMVSE OPWEFP NCOSG BGOHT TMWTA
MAPRT ZXVYP SNDAL DIECT MXCVF PQMDT EIDMG QPODE AMDEPF ASEKPFPL
NDPQU URSPT 128BF II II

WZ1 V WX3 NR13 I1I WZ1 V DO9P NITE GR14 NINTH BT
NR18 CD NRIOR DEOOU WPETA DSAPR SIVCP EIPET UEIMS NAFPET
MANDO NAPRO NEOPFPQ 129P 11 L°X

WZ1 V WX3 NR14 G P GR7VT NINTH BT
ENEMY CAVALRY ROUTED DRIVE BUCCESSFUL HERE 131PFP I 1 II

WZ1 V WX3 NR15 P GR27T NINTH BT

NR19 CD MENTI AONER NAPRQ MTOPR GHTMH EOTPE PQIRT MEOTP
MNTZX WOTHD GHELD AEKDLS DNWOJ JEKELD DALSN EPMTU MSOLK GHTYR
MATIR MSOET XFHPQ SORMH DMSTK BTAMX 134P II II

II

I1

LNAWLINDA ADILOVYd "d0D
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Tape No. 9—Continued

WZ1 WZ1 V WX3 WX3 NR16 NR18 F F GR21 GR21 NINTH NINTH BT BT

NR21 NR21 CD CD GIESS GIESS MSPRG MSFRG QFWEB QFWEEB EIRMT EIRMT
OWDHT OWDHT WWMEJ WWMEKJ SJLET BJLEKET APRJL APRJL NDEMT NDEMT
TMASS TMASS SLEER SLEER MTEMJ MTEMJ JELQF JELQFPF DMTRJ DMTRJ

ELSTS ELSTS ISLES ISLES NDJDEKE NDJDE BLTSE SBLTBE 134P 134F VA VA
1L I

WZ1 V WX3 NR17T NITE GR20 NINTH BT
NR22 CD EIGHT MSFKT SHEDK SGTIM SOEPE MAXNY OTOMD BOFPEM
DMSBSTE SPETD EANEI SNDIT AJDEM DETIO SMDET BEDLS EIRYY 138P I1I

WZ1 V WX3 NRIB T XD1 V WX3 G NITE GR31 NINTH BT

NR26 DFCT1 EIMG HOLD HARS DEMG DMSI EIHN BLNS BLPR
MSJD SBSPEI X NCX MSTO QFPREM MAPE XMVN QWOP BLFPN BPMN
NPEM DOWP WORU STON BNDF ASEN QPRY TSELT MADT PEEN
139 F i L £5 &

WZ1 V WX3 NR19 GR20 NINTH BT
NR27 CD MSTOP NSORI NXPET SORMN VCIEI SMSOP NDOEN BPARN
MAPXG YUROG HJIPC VOTAL COMPT MSFPTS BORIE BJHND DNOTC 142F I1

WZ1 V WX3 NR20 NITE GR18 NINTH BT
NR20 CD DOPSX SEIDH JENXD LESRW QFRYR UMONZ WOELX BIRNS
NDGEI ZDCIP DNIPD FESNP DNSIP EIGHN SITEM 145P I1I 11

WZ1 WZ1 V WX3 WX3 NE21 NR21 F F GR19 GR1I8 NINTH NINTH BT BT

NRE31 NR31 CD CD SPEUM BSPFPEUM TIMSX TIMSX SIOXK SIOXK DEAFL DEAFPL
ENDOF SNDOP QPRUR QFRUR THSEMD THSMD MADND MADND MSNDL MSENDL
ENDIP BNDIP SMDEL SMDEL NDISL NDISL EYRUS EYRUS NSMHD NSMHD
BMDAL SMDAL DOPQU DOPQU 147P 147P VA VA II II

WZ1 V WX3 NR22 O GR12 NINTH BT

LOST HILL TWO BIX SUFFERING HEAVY LOSSES NEED BSUPPLIES AND
AMMUNITION 151PF X II

I1

11

BdH0D TIVNDIS
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WZ1 V WX3 NERE23 P GR23I NINTH BT

NR34 CD BNDIN BIPEI SMNDP XDCVC IDMSL MDTRC DPEIT MSBETND
JGHTY DEJFU AENCV AWERD MENBJ HGFRT DTBCV EIHDE BLNDI XCZWE
DPEIT URYUN 153F 11 II

WZ1 V WX3 NR24 G NITE GE21 NINTH BT

NR25 CD SDDJK BNDEL EIMXL BBEGHT NCMEW WOPED NMLFA NVEBEEAQ
MDNFPE UOYJK LDGEV SMEMT YURST MXOMD QWADEK LJUYR HDNEBX TYUNB
1556 F 11 I1I

WZ1 V WX3 NR25 T XD5 V WX3 NITE GR29 NINTH BT
NR41 CD DEIEH MNHTI MNVES EUTYH NBVFG RUIMK SIEHD SMDHX
MNDJH SMEDI TNDDS NDIEY MSJDH SJDIP UTYQV BDGETI 158F II II

WZ1 V WX3 NR26 Y P GR2Q NINTH BT
NR43 CD MSJUT NBITY BEMESL DEITH SESLEKE DNTIX SMDET BEJNC
MSPEI QPEIR MSNBE BRTYU MSNEP EIMXL XCNDK DILET MSESY 159F

WZ1 V WX3 NR27T GR15 NINTH BT
NR4 CD MSEKLS EDIHT EDNSEK DEUTH SEEID MIJTEK SLITH XFEMC
MSITH SLPEP QURYT SEMDO 158PFP G o I1I

WZ1 V WX3d NR28 P GRI18 NINTH BT
NR49 DFCT1 EIMD BIMG NJDN DEPE MDJS NX08 IPQI MDMX
MDNSE EMDP QFPIE MSND MSED MEEKT IENT NJUT 282PF II IT

II

WZ1 WZ1 V WX3 WX3 NR20 NR20 F F NITE NITE GR22 GR22 NINTH NINTH BT
NRSINRS1ICD  CDMSIRD MSIRD IPSJEKE IPSJKE STHNB STHNB DISMD DISMD ISMDI

ISMDI

I1I

BT

TIMEL TIMEL SMXS8P BEMXSP MSOED MSOED MBENDX MSNDX VICEO VICEO BNXCP

BNXCPF

QURYT QURYT MXDEPFP MXDEKEP DMXPE DMXPE XHHZD XHHZD ELJEL ELJEL DIBSBND

DISND
ADJEP ADJEP DISXH DISXH 203PF 203FP VA VA I1I I11I

INAWLINDE HADLLOVHd FHAOD
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T'ape No. 9—Continued

WZ1 V WX3 NR3§ GR16 NINTH BT
NRGS CD UIKLO FWEBDX ZAQSBSW JFHGY DHFGT CGFTR KEFHGJ
GGBCN EYRTF WXADBS GTYFH HVGSEK 204PF I1I II

Tape No. 10—60 characters per minute
(Tactical traffic, 12 words per minute)

FQl V XL7TNR1 G O GEI1B EIGHTH BT
NR11 CD OWYRI UONHV JELBA NCERT UBZXS QMNCB HLEDF NJOFPQ
HAYTG BPOIL NYTGE QUOET GHEDA ERYQP HUITS 112F II II

FQl V XL7 NRE2 GR12 EIGHTH BT

MORALE OF THE MEN LOWERED CONSIDERABLY BY ENEMY ATTACES FREOM

AIR 114FP II II

= FQl V XL7 NR3 O GR25 EIGHTH BT

NB21 CD QAZXC RFVBN UJMLP OKEMNB YGVCZ ESZAQ WSEXDR TGBHU
IJNHY TFCDE WAQWA BRFTYG UJEKEIO PLEJH YGFDS QASDF QWSDC RTGHB
MNHGR BVFDW ASCVT JUNHYV 118P I I 11

FQl V XL7NR4 P GRP EIGHTH BT

ENEMY TANEKS THIB BECTION HAZARDOEREOUS FOOTBOLDIERSB HELFLESSB
AGAINSBT

118 P II Ed

FQl V XL7 NES T FU1 V XL7Y GERI1P EIGHTH BT
NR31 CD QOWOW UNIEKEL UIRYT BIELY NVMZK BITUE BIQPY DJITY
MBITL BLITR BITHD NBYEI BLAFPQ NGYTJ BLEYT BEITY 121P I1I ) i

FQl V XL7 NRE6 G GR22 EIGHTH BT

NR41 CD DFHJU EISLR EKEIOUY BCHJK METRE XSDVG BNFGH NMJUI
MBVDE ZXCVB HGFDS UIYBV NTREED MEJYC VFDSBI OPIUN MJBVC HYDRC
VHJUT 125P II II

SdH00 TYNDIS
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FQl V XL7 NR7 GR17 EIGHTH BT
NR51 CD INCJS IEOHG MOESZ OJGVC BFWAM OIUXS BREJEI MHTRD ZBTYN

MELOI NJRFB BHYTG KIEXC NJWAS 127P L X II

FQl V XL7 NRS GR19 EIGHTH BT
NR61 CD NIEYT MCJAL CBNGS PZIET CIESL WHTRA VHAEL INTOT
EUYRS BDALE LITCEK BSCGBA NJHRT MJARY REWAA NINTP 128F II I1I

FQl V XL7 NRS® O GR16 EIGHTH B T
NR71 CD QFALZ MALQP IEURY RIOER NAITO EOTIE EELSB NUTHE

TOUTY HJDZN JBOTU SLIET NEELT 132P I1I I1I

FQl V XL7T NR10 GR25 EIGHTH BT
NE8B81 CD WORIO SEKEELT LROTU SOELT SLETU SLEIT ALSIE BLEIT
TIEEL EOTHR EILZX NNELE ELTIT DEFJG DLLSY KEEEIT GHTUE DEWMZ

EEOUU JJAEKE LELTI UTYRW 134F I1I I1I .
FQl FQl V V XL7 XL7 NR11 NR11 F F NITE NITE GR19 GR19 EIGHTH EIGHTH BT
BT *

NRO1 NR91 CD CD OLIEU OLIEU JHYTG JHYTG FREDS FREDS WAQWA WAQWA

AZSXD AZXSD
CFVGB CFVGB HNJMK HNJMK LPOLP LPOLP QWEAS QWEAS RTYFD RTYFD

UTIOHG UIOHG
OPLEJ OPLEJ ZXCFG Z2XCFG VBENHJ VENHJ MELOP MELOP YGUJH YGUJH 135P

1807
VA VA
FQl V XL7 NR12 O GR17T EIGHTH BT

NRI12Z CD QWOET EILTO EOTJS IJNBH UHBVG TFCDR EDCFR OLIKJ
OPQWZ ITUEI ESMTU EOTUR EDLEN IIKEO 137F I1I I1I

FQl V XL7 NR19 G GR21 EIGHTH BT

NR72 OD UIEOE PPIOT OSITY RONCL ZSLAO OLEHI ROGQIR APZOD
BOTYF LEIYT SOTLD ELUTY BITYQ LEITY OTOWI SLPRY TUQPE GHSEKL
156P 1I II

HOLLOVHd HAO0D

INAWAI DA
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Tape No. 10—Continued

FQl V XL7 NR20 T PQ9 V XL7 P GR16 EIGHTH BT
NR82 CD RURIR SLEIT TUIFPQ ISUTY EOUTN FHALD BLEIY EILSI
NTURP ELUTL IEOTQ BEELY 202P II I X

FQl V XL7 NR21 GR168 EIGHTH BT
NR92 CD ITYHE UTHAL ENOTP I1SQPR ALZNC BLIQQ UTYRA EITYQ
UTHLC MALRY SIELT ALTYQ ALITY 204F I1I II

FQl V XLV NR22 Y GR21 EIGHTH BT
NR13 CD TOQFPW SLTUR BIELT LEIAL NELZL ENGLS ZELAI TNALE

NALDI ELTUA NEKEEFD SLENF NSBEEL NEUTY BEMALL UTALE EJALI HURYT
288 P 1 I1I

FQl V XL7 NR23 G P GER19 EIGHTH BT
NR23 CD NVLSK ALIERET NSLZL MAIEL MENTL BITYE ZLCXN SBLEIP
UQOBP TYBLX CMXLZ SLEIT NSITY MAOFPR EOTYH MEIGH 208F i 8 |

FQl V XL7TNR24 Y NITE GR14 EIGHTH BT
NR33 CD AEIOU EOITH LEITHMAITY HLEIT MELTI SLEIQ
YELPQ MEFPRD FGHAL'EMTHA 218P L X I I

FQl V XL7 NR25 Y O GRS EIGHTH BT
FO2 NR7 FIFTEENTH 11456F 210F II IIX

FQl FQl V XL7 XL7 NE268 NR26 F F GR26 GR26 EIGHTH EIGHTH BT BT

NR43 NRE43 DFCT1 DFCT1 QPWO QFWO EIRU EIRU TYGH TYGH FJDKE FJDK BLAPFP
SLAF

ZIMX ZIMX JFUR JFUR LAUT LAUT ZWXE ZWXE CEVT CREVT BYNU BYNTUMIEKO MIEKO

LPJI LPJI BNTRE BNTR DEWQ DEWQ XDBA XDSA ZGRY ZGRY EUTOY EUOY QPNC QPNC

ZXCV ZXCV JELO JELO UIOP UIOFP QAZS QAZB 214F 214F VA VA Il II

FQl V XL7 NR27 P GR17 EIGHTH BT
NER63S CD MCJED LEITBSB MELTY BIELT SLEIT EIOPT TOSBIE HEUTL
MAUTY ENEKETU SLEIT LSIEH NEITBE NNUTH 21 6F II 5 ¢

SJHOD TVNDIS
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FQl V XL7 NR28 O GR1P EIGHTH BT
NR63 CD EIORY EOMEI BEALU LEIAY DEEIA NCEEL ETCHE EELIS
QPPAO EOTUN EILTI TIELT SLEIU EITLS MAUGJ ELITY 217FP II II

FQl V XL7 NR20 Y NITE GR22 EIGHTH BT

NR73 CD QPOEI ITUEJ SLEIT LIUTY EITAY ZLHNV LEITH HHALE
LEIAL TMEKT THIEL TMEIT FIEET MMEIT AAZXC SOOEX MEITH NELTY
ALLOK 218P I1I I1I

FQl V XL7 NR39 II FQl V EOP G GR168 EIGHTH BT
NREB3 CD ABFUX NAMMA ELTIE POIUR BLEIT NNELT LSITY MEEKETL
TXNDE DEELU TIELA MEETL QFPSO0OI 218F II I1I

Tape No. 11—60 characters per minute
(Tactical traffie, 12 words per minute)

= FU1 V FZ2 NR1 P GR18 TENTH BT

-]

NR1# CD JHNYT BNHGT BGFRE BGFDE CVFTY VGYUI NHTRE ELFRE
WUYRE BGUWE BZXCQ INHYT NGBDR 112F II

FU1 V FZ2 NR2 GR18 TENTH BT
NR11 CD NHGTR VGFCX CDEWQ ZXCEW DSUTN HGTRW NMEHGI NVCZY
PGZIWNBFXA CXEYH MNBGR FVYDEW BXCDT BGFRE 113P II

FU1 V FZ2 NR3 T WZ1 V FZ2 GR18 TENTH BT
NR12 CD MNBVZ CDYUI EGFEW CVDFG HGTRE DCBGT MEJLU OTYBG

MJNFB GVDSZ XDWAS BDFTY BHFGR BMNDT BVYDWQ 114P 11

FU1 V FZ2 NR4 G Y O GR22 TENTH BT

NR13 CD XZBDE FGVCR HGBVT GHYUI MNEJY HGBJI LEMHN EMDFW
OUIJN BHGTR FDEWS ZXSDR VGFEH NJEMG JNBFV CGRFE VGHYT UIOPL
MVGED 115P I1I

LNAWIINDA JADLLOVId HAOD
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Tape No. 11—Continued

FU1 V FZ2 NR5 P GR17 TENTH BT
NR14 CD OJKYH BGFTR VDFRE BVFGR HGCXZ MHJEY MNEIP VDXZW
PIOUT YIURT VEWWQ ASDFR BDFGT EJHGR 116PF I1I

FU1V FZ2 NE6 Y NITE GR15 TENTH BT
NR156 CD MNBHG BVFDS XCFGT HBFVC VFDES XCDFT VGFRY BGHFR
MNHGE BVFDC CDSAX IUHGT 118F II

FUl1  V FZ2 NR7 G P GR17 TENTH BT
NR16 CD MNHHG HYTGF GFRTE FDREW EMNGH BVFDC VCFDE MHNTI
DLCMF ANSHD BVGFR VDUJT BHGRE OISHE 119F II

FU1 V FZ2 NRB G NITE GRI19 TENTH BT
NR17 CD MNBVG JHGFT HGFDR MELJI EJHUY JHGYT HJGNB BVGFR
MNJHEK JHGUT NBHGY HGYTR BGHFT MNBJR FSCXD ZXCES 111PFP 11

EFU1V FZ2 NRe T XUl V FZ2 Y GR18 TENTH BT
NRIS DFCT1 NJNH NJYT BVGF BVGF VCRE ZXPO NJHU GYTHR

MELI KJIU JHUY HETF GFRE BCFE DWEA 120P L X

FU1 V FZ2 NR19 GR17 TENTH BT
NR19 CD NMJE]I HJTYU FGERT CVXZD CFDRE FGYTR MNELJ BFYSZ
PIOUJ JELYU JGYTR VDGHR VCXZBE NMJLTU 121P L1

FU1 V FZ2 NR11 Y P GR19 TENTH BT
NR20 CD IUHJEKE JGYTR ZXCSBD BADEW BSREDF FDTGERE BQWEA ZCXDR
IJEHY NBGHR BGFVR CFDEW SDTRF BVGFT HGUYJ LEKEIOTU 122F II

FU1 V FZ2 NR120 GR24 TENTH BT

NR21 CD IUJHY NBHGT FXZEC FDEWA BVGFT EFNEH CVDRZ SDWAZ
NBHGF VFCDX CFDTR GYTHEBE NMJEO EKELJUY HINBEG GTRFD FREDW FDRWS
NBVGU BFDCI VCXBA 123F II

SdH00 TVNDIS
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FU1 V FZ2 NR13 ¥ GR15 TENTH BT
NR22 CD IJEGT XBDEW ZXSRE VGFDZ CVENJ MNHUY ELYHU BFGES
LJMNT GVFEW CSBFDR VCGRU 124P II

FU1 V FZ2 NR14 NITE GRI18 TENTH BT
NR23 CD MNJGY HVFTR VGDFE BVHGU I0JUY HGYRT GVFDC CDSXA

MELGY BENJHU JHYTG HGFRE DFBRTE NBHGR XZCB8W I1I

FU1 V FZ2Z NR15 T WZ1 V FZ2 G Y NITE GR17 TENTH BT
NR24 CD XZESD FDREF GFTRY BGHYT GFRED CFDXA ZXDVC BGHJU
MVBFR FGDCF VCFDE SXDZX VECVF HFGDR 126P I1I

FUl1 FU1 V FZ2 FZ2 NR16 NR16 F F P P GR23 GR23 TENTH TENTH BT BT

NR265 NR256 CD CD MNEJU MNEJU EJHYT EJHYT GHTRF GHTRF VEGFT VEGFT

FDRED FDRED CXDSZ CXDSZ ZXAS8Z ZXASZ BVPEXET BYPXET MNJET MNJEKET GHVEBER

GHVER FVCDT FVCDT VGBFC VGBFC CVDWS CVDWS VCFDT VCFDT GY¥YU1IO0 GYUIO

PELIJ PELIJ EJUYT EJUYT BHGRX BHGERX BVGFR BVGFR FVCEQ FYCEQ 127PFP
EEIETP VA VA II 11

FU1 V FZ2 NR17 G P GR17 TENTH BT
NR26 CD NHJGY BCVXZ XSDRE GFVTR GFVCD FUYTG BHGIU JNVDC
NVBFD CVFDE CXZSD CFVRE VGHBN NJHME 128F ? Sl ¢

FU1 V FZ2 NR18 GR20 TENTH BT
ENEMY ADVANCING ON ALL BSIDES FPLEASE LET US ENOW BY PIGEON
WHETHER YOU CAN SUPPORT US AT THIS TIME 13pP I1I

FU1 V FZ2 NR18 Y O GR17 TENTH BT
NR2B CD NHJYG HGBFT GFRDE BGHVF DCFIO MEJUY HJUYT BGFEW
MELDC VCFRE FDCYU BGHTW CXDSE JERTQ 131F I1

FU1 V FZ2 NR20 P GR16 TENTH BT
NR20 CD MNHDR VCDWA SREFT BCXZE QWEDS FGDRE BVGFT MNEKYI

POIUH JELOI NBVGF VCFDB BVCXZ 132F II

LNANWINDA HEOLLOVEd Jd0D
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Tape No. 11—Continued

FU1 V FZ2 NRE21 NITE GR18 TENTH BT
NE3d CD PILEO EJIUY JHUYT NBHJU JHGYT HGBVF VBGFT VCFXZ
BVGFR FDCBE BCDFT GFVBH YTRFG NBJHU XDSZA 133P II

FU1V FZ2 NR22 P GR16 TENTH BT
NR31 CD NBVGF GFVFR GHYRF BVGHY NBJHU HGYTH BVFDS CXDSE
MNJHY HGEVF GVFDR CVFDE DSXCA 134P II

FUl1 FU1 V FZ2 FZ2 NR23 NR23 F F O O GR17 GR17 TENTH TENTH BT BT
NR32 NR32 CD CD BVCFR BVCFR FVCDE FVCDE CFDTG CFDTG BHGYT BHGYT
NJHUI NJHUI MNJUY MNJUY HGTYB HGTYEB CXZBS8W CXZBW EEYVX EEYVX
BVGFT BVGFT FHGUK FHGUK LHEGE LHEGE VSBYTN VEYTN NEGHR NEGHER
135F 135FP VA VA II II

FU1 V FZ2 NR24 T LC1 V FZ2 P GR18 TENTH BT

—~NRS33 CD BYVCXZ ASDFG HYTGR FDTRE BVGFW XZSAWDSFRD FDGTR
SMJIBFC AXFVH NGYRF VCFDR SDEWA BVGSX BSAZX 136P II

FUl1 FU1 V FZ2 FZ2 NR25 NR25 F F GR16 GR19 TENTH TENTH BT B T

NERE34 NRER34 DFCT1 DFCT1 JHUT JHUT BVGR BVGR CFDE CFDE CVFG CVFG
BHGY BHGY MNUY MNUY SXHG SXHG GFVT GFVT TRFG TRFG HYTG HYTG
NJHU NJHU YGTF YGTF VBDF VBDF CXZ5 CX2Z5 BXCZ S8XCZ GWSA GWEBA
138 138FP VA VA I1I 11

FU1 V FZ2 HR26 T LC2 V FQl Y GR22 TENTH BT 1

NR35 CD TFGTE VCDFE DSXAZ CXDFG GFHJEK HJELO IUJEL BSKFJ
MNBHJ HGYRT GFVBH GVCDE XCBEQ BVGFR GFDET GYGUT UIOFJ MNHJK
CFDET 138F I1I

FU1 V FZ2 NR27 P GR16 TENTH BT
NR36 CD XZCVG VCFDR YTGHU NHJUY HBGER DFTVD CVEGY HJUOI
LEMJU NHUTG NHGFR BVFED VFCXZ 149F I1I

SAHON) TVNDIS
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FU1 V FZ2 NR28B Y GR17 TENTH BT
NR37 CD NBHGF VCFDE CDFEW BVGHY JNBHG BHGYT GFTRE BVGFER
NJHGY BVGFR CVFDE DXCSA ZXSEW LMNJY 141PF F o -

FU1 V FZ2 MR20 GR18 TENTH BT
NR38 CD MNJUT ZXCVE OIJEU BHGTR FDEWQ ASZXD PQALG BYFDE
JHYTF VCFED CGVHB NBEHFR DSEXAW BVGFR FDCXE 142P II

FU1 V FZ2 NE30 P GR17 TENTH BT
NR39 CD FGRDF FDESW FDTYR BHGFT JHUIO EJIUY PLEIU EJYHT
JHGTR ZXCDS CXDFR GFTRE BVHGT NBHJY 143P I1I

Tape No. 12—75 characters per minule
(Tactical traffic, 15 words per minute)

EX7 V EZ3 NR1 P GR19 FOURTH BT
NRESH CD TYRSD GHOIY MELRO BHTRY OPYCG NMURG LIJHEK 11069A II

KX7V KEZ3 NR2 P GR16 FOURTH BT
NESB CD MEIOP MELSH IPYTS BSHDT ISPHS MOPGD ELPYQ MNVXS
UISDG MJOIY SBETYD FOOEY 10PpA I1I II

EX7 V EZ3 NR3 GR20 FOURTH BT
NR19 CD MOIJH PUYTQ MJKEHD PETYD LFLFL OMOIN TYQWI PELJH
UDFTS MNBCX YQUQY MENLI PUYES MJHGF ASDFG LFJED OIURS 1144P

EKEX7 V EZ3 NR4 NITE GR9 FOURTH BT
NR13 CD TYREW NGFTW PUYTV VEHSF OUAAL MFOWSE BpBA II II

EX7 V KEZ3 NR5 P GR19 FOURTH BT
NR15 CD LFHJI EABCD MNHST GETOP GOOTY MELFG BNGER PITYAQ
HSDRT BVGFL QYUIT LPRST EJLHG EPTRS ADGEP MOIYT 745P II

II

I1IBI1II
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Tape No. 12—Continued

KX7 V EZ3 NR6 GR21 FOURTH BT

NR1? CD LOIUY JHTRS EHBEGD MLFGH PIOYT DWTRPF MDGFB QYTUE _
TYREW GHSDE S85SHST MABVC PUTYE MELFH OYTHR CGFTS ABCDF THOPR
21,7 II I1I

EX7 V EZ3 NR7 O GR26 FOURTH BT

NR22 CD TESRE MNEVC CYOIT PLEUT EDFRS MJHGT WDMNX ZMOIP
BHGFI OMPQW MBVCZ JYTHW PUYTS DETRS LEJHG DGFSA ABVCM ABWSBTU
RWQOFP GHDES BNCXZ GHROY LHGJD 8556P I1I " I 8

EX7V EZ3 NER8 GR2]1 FOURTH BT

NR2 CD TYPIU DEPHL MHGTW EDFRT PUMNB VDBFG QRWTE MHGFT
BVCFG MELTY ERTYU QWERT GHTYP MHYTR EFLGH QYRTE MERTE GHRERTA
855A II II

—~EX7 V EZ3 NRP? Y GR27 FOURTH BT
s NR27 CD KEODZS OPYHG MNBVC TYREW SDFHEK PUYWQ MGTWS PIUYT

VHGFD EDLJG PUYEW BVCHD PYGWS BEGHYF ITERS HSPYT MGHFT BHGT?P
GHRYS PIUHR BHETR MFGHL LFITE GHBNC 111 P I1I II

EX7 V EZ3 NR1p P GR22 FOURTH BT

NR19 CD TYPRE MHSEDG FLEJH REWQY YQRTSE PIOYT MENKL ERTYU
AFGRQ MGHTY SHIPE MNHEE THYRE GHTYW WDFHG EJHFG MEPIE MNSLG
MNHGT 625A 1 X 11

EX7 V KZ3 NR11 G P GR27 FOURTH BT _

NR19 CD TYPRE MHSDF FLEJH EBREWQY YQTES PIOYT MENEL ERTYTU
AFGREQ MGHTY SBHIPE MNHEI THYRE GHTYW WDFHG TYERS LEJHO EIGHY
GHERYS PIUHR SHETR MFGHL LFITE GHBNC 111 P II II

EX7 V EZ3 NR12 P GR23 FOURTH BT

NR46 CD FGHJY QWRTY QUIOE GHTYR HNGTQ QYPIT MEFGT PTYRS
MAHSG MNVGF PTYWQ AMBNL MERTY RTYWE MGHTP BHGJS DCVEBEF BVDRH
OITYR TYQWE 1198P I 1 II

TYNDIS

SdHOD

SE¥V11 WL



KEX7 V KEZ3 NR13 O GR18 FOURTH BT
NRE4 CD FGHJE BETRS METRS GHBNT PTYUE MASDF GHSDF METGH
QWERT TYUIO DFGER MASTY METYU GHRWA ADSFD B835A I1I II

EKX7 V EKEZ3 NR14 Y GRT FOURTH BT ,
NR7 ATTACEK AT DAWN REINFORCEMENTS FOLLOW 1950A I1I II

KX7 V EZ3 NR15 Y GR17 FOURTH BT
NR12 CD GHRES METYU UDJEP GHRET MQOPFPE NEEKELS ADFEL MENIPF
NRERGHU IERPO MELSE MENZX ZYRTX NTHRY 1919P I1X IIX

EX7 V EZ3 NR16 P GR24 FOURTH BT
NR34 CD RETYB ZCXVEB BLPIT FGTEL TNPOZ ZFGTY MLSBEJ GHREW

ALPEX MLDEJ DEOIF MSLPE MANLT MENPE DEZCY MLSQI MLPYJ QTRYTU
ANEEP IOKEJE MEFPYI 00PA IIX II

KX7 V KEZ3 NR17 GR20 FOURTH BT
w NR15 DFCT1 THIE SPIL NEEL THIP MLEJ MELS QRTS MLSH
SNOIU QERT MLHK MGHT MLHJ RSTY GHTU WERS MPOR 4556P II i

EKEX7 V EZ3 NR18 GR21 FOURTH BET

NR14 CD TPOIG CVBNM ANMLE THIUY QYFGL ALFGJ MELBT MLSHR
NOIEKP MNDES ADHEL NMLEJ MNYAN THOIS SHIEP MLEHP ERTYG MLAFPW
1912PF I1I IT

EKEX7V KZ3 NR19 GRS FOURTH BT
NR8 MACHINE GUN NEST CAPTURED NO LOSSBSBES 125P II I1I

EX7 V KZ3 NR29 GR24 FOURTH BT

NR11 CD ELIOQ NELQW MANYD GHTYU ARETZ XCVBN MNALE QRTYTU
NELAE TPOIWNELST MEITY QPOIS8 NOIUR SDFGH HSIET MLFPAR IOSHE
RTYUI QWRTS NELSE 950A II II

EKX7 V KEZ3 NER21 GR21 FOURTH BT

NR6 CD THOPS IOZYU MJEHT SLSER MFLFE TYQWD DOIPA MLEPW
NATGH HYRES TRYUP QWYPO OMEOU NAFGH ALPRY CMLAR POITY CVBNV
1919 A II II

INAWAINDd TOLLOVEL FA0D
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Tape No. 12—Continued

EX7 V EZ3 NR22 O GR24 FOURTH BT

NR67 CD QWUIT FOOME SPOET GHDVE ABEDHG POIEN LEASD THGSR
QWTYU UDFGH AILNEKE QRYVH VVDUI GHEHWEY YQTSD MPONT MLSEKJ
QTYUP VCDVD GHTVE SHOPE 1245A I1 II

EKX7 V KZ3 NR23 P GR7T FOURTH BT
NR1# OBJECTIVE REACHED AWAIT FURTHER ORDERS 250A II II

EX7 V EZ3 NR24 G GR17 FOURTH BT
NR25 CD THIOP ERGTS NOIRT NGHTW WDFGH QPOTU QYTFL NHBGJ
THYER FHTOP OMOJM SOTHW WWGHT BVVFE 145P II II

EX7 V EZ23 NR25 GR21 FOURTH BT

NR25 DFCT1 MOMO THYR WEDT MNEBV VDFT WDRT GHRY VBMN
QWRT TOMT JOMJ RTHY AMLE GHEREE WSHI ALOP PHOM SLOT
265 P II I1I

EX7 V EZ3 NR26 G GR25 FOURTH BT

NR23 CD GOIUY SDFGH APOET GNMVE BBEBTB ETRRW CYCTI APOID
ABHVF PIOUY WTRFG HSEIEG METRY YQWYR REDGF FLDGH POOFPO GHURD
ANHVT TETYT TTOIT GHCDC 10pP I1I I1

EX7 V KZ3 NR2Y O GR21 FOURTH BT

NR13 CD VENMS RTYUI FHVBE ALPER VBETR ISOIT MLALF ENTRE
NOETD DDDED NLSLF GOETD NODED NOPER MLARE EPTIZ ZZNEKZ WRTYS
B1P A II IX '

EX7 V KEZ3 NR28 P GR8 FOURTH BET
NERS5@ ADVANCED TEN EILOMETERS SEND SUPPLIES REINFORCEMENTS
200 P I1I II .

EX7 V KZ3 NR26 GR16 FOURTH BT
NR45 CD GHIUBR QWRDF FLASEKE GHINT SLPEO ALSET MENTH RETYA
NALRT TREWY BNELD GHTYI WNLET GHBNV FVTYV WETVE 7V556A II II

SdM0D TYNDIES
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KX7 V KZ3 NR39 GR22 FOURTH BT

NR22 CD GHTYU WRETF FLFLE EGHRF FTYHG QWRETU AMLST MEOTE
NLORT WEFGH SETRES NLETD DODOD NELWE FGHLT MERET NELPBE THYRS
NSDSI 79PpA I1I I1

KX7 V EZ3 NR31 GR20 FOURTH BT
NR24 CD TOTPO METUJ JEPET BENHGT WESWT MDGTY MELFPR SDFGH
NPEOR TRESO EIMLP NLEET SLSLS METRY SLPOE MSLTE NOIET 1190F II

EX7 V KEZ3 NR32 O GRS FOURTH BT
NR78 BARBED WIRE ENTANGLEMENTS HOLDING OUR ADVANCE B36A II II

EX7V EZ3 NR33 G O GR21 FOURTH BT

NR77 CD BHGRE MPOEN SLEEK GHWER RETTR NLPOO MOTOE NELSE
NELSE EITZBE ZYEQT MLSPE MALSG NESTZ XXDIX NLTEX AZAGZ NFPETO
758 F II II

EX7 V EZ3 NR34 G P GR17 FOURTH BT
NR42 DFCT1 INGR TREA DHUT NCNX AGHI YEWS OPYT
REDX EWPU NHEL RESA FTOP NRFPU THVZ B48P 11 II

EX7 V EZ3 NR35 NITE GR22 FOURTH BT

NR53 CD YRQNP JITWC THEMA NGELA NOPIT JELAS ASFUX MEHFS
EQPMZ ZITEV OAFSL LHSGH NOVAM RIYHA JLDAN MRQYW TQPMZ FHSLA
RQINX 863P I1 I1I

Tape No. 18—75 characters per minute
(Tactical traffic, 15 words per minute)

FL2 V FQ3 NR1 GR168 FIRST BT
NE8 CD XEIRT PITUR NFWOV QITGB CIPX58 ORHAM QINHF PNVAD
PEWYL EFJOS YROMS TOMEE TPVNH 831A II I1I

I1
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T'ape No. 13—Continued

FL2 FQ3 NR2 GR14 FIRSBT BT
PROCEED ON ROAD ROUTE R4 AT A BPEED OF TWENTY MILES PER HOUR 120A

II II

FL2 V FQ3 NR3 GR21 FIRST BT

NR28 CD MLUVF VFGUT HGDAL VTNUM VFEXP OLESO NJTRC NYIOE
SDCVT BHGRZ TEUBR AIRFC HUTGB RIPVA QYETC TPMHA FBXRH NJBEKL
B44 A II II

FL2 V FQ3 NE4 GR17 FIRST BT
NR37 CD HETDA NITCM HGNEA RQOPA NHRE J MFDCZ TNESBL HLOPFT
GADWN RPQNB VCDGJ TRYWA EBSOH QOPRD B84BA I1I II

FL2 V FQ3 NR5 P GR18 FIRST BT
NR42 DFCT1 INGR TREA DHUT MCCX AGHI YEWS OPYT BGJI
REDX EWFPU NHEL RESA FTOP NRPU YHV Z B490A II II

FL2 V FQ3 NR6 G GR22 FIRST BT
NRE53 CD YRPQN JITWC THEMA NGLEA NOPIT EJLAS ASFUX MEHFS
EQPMZ ZITBV OAFSL LHSGH NOVAM RIYHA JLDAN MEQYW TQPMZ FHSLA

RQINX B0O3A I11I II

FL2 V FQ3 NR7 O GR16 FIRST BT
NR29 CD JREFPQ TRNEKES LEEAD TADCEKE QOOTD TNALD RNIAP RDEKEAL
TOAEKS EOCBN ZIRPQ NHGSD NAOTA 907A I1 11

FL2 V FQ3 NRB GR23 FIRST BT

NRI1I8S8 DFCT1 PQRX DTLL FOPU HIJE AXDD HENM GEIT IENN
NBVJ WERZ MERL IBTX LIXJ KEIOFP POPP TELE PONK MLPE
VITNU MITF 910A I1I 11

FL2 V FQ3 NRD NITE GR19 FIRST BT
NR43 CD HREFPQ QWENF HAKLE TCXMA ZMXNC XNCBF TROPQ FELAG
QMPZY NORDC HRIRT GEIMP WNOXG UMEXA YTHFS JELAS 917A I1I II

SdH00 TTVNDIS
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FL2 V FQ3 NR10 GR12 FIERST BT
MUSBSTARD GABSB DEPOSITS IN THIS AREA THICK ADVISE
DISPOSITION OF SUPFPLIES 256F I1I II

FL2 V FQ3 NR11 P GR25 FIRST BT
NR74 CD QNZSE PLMEO QUAZP TROPE NOITA NELED HMBAX ROFPAN

NAUTD ELAHN IEATP SUSPA NUMTD EKEJASL SLTYP NPETZ HAJHS ZXASW

POEKELM ANSIE NAKEL TMEIS 9256A II II

FL2 V FQ3 NR12 GR17Y FIRST BT
NR29 DFCT7 QPZM OWNX FOEO TAIS TIAL EFEL AIRE FHJK
FHLA SJDK RBROAO ISSEM THAEKE EAND B29A 11 II

FL2 V FQ3 NR13 P GR18 FIRST BT
NR37 CD PQIOT NORKS TOAIG NAITE MAIRT SELEG ALTJD DJAHF
MAOFE NUTYQ MEFPT ANOYH MLEABSB NTAGS NRAPFPK B32P : B | II

FL2V FQ3 NR14 O GR20 FIRST BT
NR28 CD TREAIO MEFPER SLEAL MATIY PQMZH AILTA MOTNH PAHSL

MJAEL LEAIT MATYD NJTIQ JEEQR YPQMZ XNVAC ORYUW NAKTTU 936A

FL2V FQ3 NR156 GR15 FIRST BT
NR49 CD WQFPRT YAPER MITBZ SBHALF ALEIT PQALS MAITY RAIGH
MATHA JANGD FCVZS MJNEL 937A II II

FL2V FQ3 NR16 Y GR24 FIRSBT BT

NR12 DFCT1 TRAY NJEL BRITH TWDC AIRO BIEL AIEP MAIT
AGSF ALDEKE QFPWO RQIP THRET MZNX BAJD HARI QMFPZ EALG
QMZF WONV CPAT 942A II II

FL2 V FQ3 NR17 P GR17 FIRST BT
NR13 CD TOPER NAITJ AMTOP ELAGJ ELAIT APTQC MAPTE NAKLR
ATITY AMTAP NAPTE EOPTW QPNMC TRWYP 946A II II

LNAWJINDA FADLLOVHEd FAOD
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Tape No. 13—Continued

FL2 V FQ3 NRI18 GR19 FIRST BT
NRE14 CD UIPTH JAPRY MAPEN TWPZM JELAD FALEKE MPQUT EREPWNYV
HAELS LEPTE PQLTY YQFYQ HAFGL RFQUT ALTIER MNCXZ H4BA II : S i

FL2 V FQ3 NR19 G GR18 FIRST BT
NR15 CD PQIOT AITPR JALEKEE EMTIP TOAFPE AIOPR TOPQY TFAIK
TAPEU AORPQ AMPTU MNVZX APCVN AIMNZ APTXM 551A II II

FL2 V FQ3 NR20 P GR15 FIRST BT
NR16 DFCT1 TPQE APET HYTE YHAPY IRPM PBVZ XNJG ELHF
APRI OGgMZ HAET LAPT 8565A II I1I

FL2 V FQ3 NR21 O GR17 FIRST BT
NR17 CD ASDFV LEJHB QPWOE LEJHY TREWS UIOPH WERTG OUUYG
MNBVF ZXCVG IFNEG RFVGH UHEBEVF BHUIO 1004A II I11I

=FL2 V FQ3 NR22 P GR18 FIRST BT
“NRI18 CD QWERF OKMNH IJNBG UHBVF YGVCD TFCXS RDXZA QAZXD
WSXCF EDCVG RFVBH UQHBV YWGVC IJNMK OEMLP 1006A I1I I1I

FL2 V FQ3 NR23 G GE24 FIRST BT
NRIS CD REWSD TYUHG UIOEKJ LEJNU EJHBEY HGFRC QPFPOWY HJEUY

REDFV JIONM CDERT BGTYU NJIOPFP MJUYT VFREW QWEDC YUJMN IJMETU
HYFRD HUBTQ ZCEBEMIL 1008A II II

FL2 V FQ3 NBE24 Y GR18 FIRST BT
NR2 CD UIYTR EJHGF HJELO IJNDL LIGTD WDYBH IYTEY NOFAQER
PQYTR NJIOK HNUIR PTNEY MAORT NAHVJ NIPQT 1008A II 11l

FL2 V FQ3 NR25 Y GR21 FIRST BT
NR3 DFCT1 QFWC EIRU TYGH ALSEKE DJFH EICN MEIX NOGM

ZMXN AONV ABHJ EIOT MOTY QPMC NRYT QPTO MIEKEL HJGF
1012 A I1 ITI

CETIT WL
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FL2 V FQ3 NR26 P GR14 FIRST BT

FOUR REPLACEMENTS DUE YOUR COMMAND POST THIS AFTERNOON RADIO

TIME OF THEIR ARRIVAL 1015A II I1I

FL2 V FQ3 NR27 GR18 FIRST BT
NR4 CD ETUPQ PAITM AOUTL NUBYR HBOUT MAUYT JALEKEE MJHBY
JAMCH CVZNA HQPQY MAITY QYRWP HJELA HFGTE 1017A I1I 11I

FL2 V FQ3 NR28 O GR25 FIRST BT
NR6 CD WROUY APRTJ MAIYR HLEDA EPQMN XAORP TURAE MAPRY

HALFEKE AMELS EEKELAO ALEPE HEPTE AOEYT QPTYR AMOTY APRVB CZLAM

RQPUT YAHGS AMOEP NVBCZ 101BA I1I L I

FL2 V FQ3 NR20 GR17 FIRST BT
NRES CD RTPOY AOCRPE RIQNC MAOTR HGJEL LEKEAIE AKEIT EXKATY
MAPTY HGNVEB NVEDL LEHSD ZXMAT TORFPD 1019A II I1I

FL2 V FQ3 NR30 GR23 FIRST BT
NR32 DFCT1 RTEY UITP MITY AORP RYAL HDLF NJEO MEPFPE

NAIT GHJD EKELE LEIT AOTP ALEP MAUT YTLS LEIT KJDH
EPQW QWXZ 1021A I1I1 11

FL2 V FQ3 NR31 GRI6'FIRST BT
NR41 CD QPWOE NAITY MEOPE NITYH MAITY NEJKL CNALD THOJF
WPOTM UNEJF CXZEN MAORY HSEKEDA 1023A I I II

FL2 V FQ3 NR32 GRI18 FIRST BT
NR5 CD REQYT AOTPE OPELT NJIUY BHYTR GVBHJ MEJNH BHGVF
VGBHY NURTY NAITY ZASXD CFDER VFGRT UQNZM 1025A I I II

FL2 V FQ3 NR33 GR13 FIRST BT
RATIONS RUNNING LOWCUT OFF FROMDEPFPOT BY LINE OF
INFANTRY CAVALRY 1028A Il I1I

HOLLOVHd HAO0D
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T'ape No. 13—Continued

FL2 V FQ3 NR34 GR24 FIRST BT

NR10CD QPWOT YIROE JHDLF NAEKEDL NETUI NUTYA CUITH BNUTB.
MAOPR HJELA MAEEL MACBZ NAITH METNH JNLAI NREQI AXBEDF JAFPRBEB
JRHTY CHUIT FANTE 1030A II I1I

FL2 V FQ3 NRBR35 GR19 FIRSBST BT
NES1 CD MARIT NAEKEFL RTAIF AEJHG HSLDE AELEP MEITY HADBG
NAERP AMEOI NAITU BRBOPEL MARUQ FNAJB HALRE TEGHTU 1032A i 11

Tape No. 14—100 characters per minute
{Tactical traffic, 20 words per minute)

LX1V LX8 NR1 GR198 BEVENTH BT
NR2 CD EOXNT BHTEM NMGHT PEXXN HCVZM CENET FOTZQ XEETO
NNEIU IHOIB BUOBE EBMOE I1ZCMX PXEXQ MEBIT NOTEGQ 9801A II ) 3

LX1 V LX8 NR2 GR15 BEVENTH BT
NR3ICD DFCTJ IORYT OEXMT ERREH EINMT DESCN BEHNJO LOTYH
ZEIEP QPOGC YCEXN ZEXIN B802A II II

LX1 V LX8 NR3 P GR21 BEVENTH BT

NR4 CD NEISBL INUTY XVFHG MNBYT EJIEX EXCBH MITHY EEDSA

ADIMA EXITN OPOOE EEDBA ITMHTM ADOHO VIRCB EECEN NOTPH NENOM
P03 A II Ll

LX1V LX8 NR4 GR22 BEVENTH BT

NE4 CD NEEME AEOEI AVENN QEWERT WERTY ERTYU RTYUI UIOFA

ABDFG BDFGH DFGHE AQWEX NOTES ENEQT FOXEN ZEXIN FMENT HQHFPD
II

MNEYT B04A

II
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LX1V LX8 NR5 GR19 SEVENTH BT
NR5 DFCT1 NRJH ERIS I ENM THNI CSED JHEN EYOY YUHJ
BXZX SBIE BXXE QOFPQ EIKZ ZXIT UIOK BENT B505A I1 II

LX1V LX8 NR6 GR14 SEVENTH BT

REQUEST PLANES SENT ON HARRASSING DETAIL TO ENEMYS SOUTHERN LINES

GROUND STRAFING POSSIEBLE 9506A I1I II

LX1 V LX8B NR7 GR24 BEVENTH BT

NR56 CD FOPFPN NUQES SIEMF FTMNV HFDCQ EPDEN EDBCL REWGX
FNSTH TFPDE PQNCEKE CGLXN NQRTY NESTP QWERT RUNJN NESTZ FEXNT
JELNT HQSPD NIXNT 95068A I1I I X

LX1 V LX8 NR8 GR25 SEVENTH BT

NR71 CD BNGFG EEUBV EEING EXEUA I ERGH BOVWI ILEJN AVCRN
IEBGN XEEIT XEIEE CDXJN XEKEOT AASNT EIMNT XNSIFPF EEFOT CNJMT
YZTGM BAYEE OJPAN RUIXT DB0O7A IIX Lk

LX]1 V LX8 NRS GR17 SEVENTH BT
NRE8S8 DFCT1 URGS IHIV EXCL YZTG BYAK OJFPA OEKEED RIUX
JANWNYIM NHIM USDT USDT IHTF B0BA : I1I

LX1 V LX8 NR10 GR19 SEVENTH BT .
NES DFCT1 ETBL AXMZ DYEV EUOG EOYA INIY YUEA OMGF
INIY YUEA OMGF OFRZ OVDG JUAC AWRT UHMG B08A

LX1V LX8 NR11 GR20 BSEVENTH BT
NR10 CD XORMO HDEAT SAARN XOVEN GOUET SMANI IBTEN UILOR
ISBSOGN ICEYN FYDOT EMDZC IEIRN OLITP ETENC HQHPD NIXTTU 908A 11

LX1 V LXBENR12 G O Y GR20 BEVENTH BT
NR69 CD NEOXT IMCEN IUDJH UODAN EIONT ESOAN CNDJW EOTNE
NITFO MNTON LWQNT WIEIT NOCIO PAKSEK ALSLD DJGHEKE NOTUN 1010FP I1I

II

I1
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Tape No. 1,—Continued

LX1 V LX8B NR13 GR22 SEVENTH BT

NR11 CD DFCTJ KEUNHN HYVYO ZEZEQ WETNP FEXON FERTY INOPT
NYGDN NENTP FERTY EOTNE EPTON NERTY QUION WERNR HRENTH FERMN
IPINT 1110P " B § IX

LX1V LX8 NR14 GRE23 SEVENTH BT

NR110 CD FINIT LOTNEKE ERTYN ESAYY NESTO FOFTE XEZEN NUTTY
NIXTN FOXET TSTNT EASNT TESTN FERTN QUINN WEPTN FIXFJ JIJBJ
LOJNT ASNSK b556P 2 I g

LX1 V LX8 NR15 GRS SEVENTH BT
EX8 NR41 SEVENTH 444F 449F : 30 3 II

LX1 V LX8 NR16 GR25 SEVENTH ET

NRI19 CD TITEN FEQTY POINM MOENE FERTP ZEXEN CMNGD HENOW
EANTH FIFTP BEONT SHIEH FEINT ERCRQ POTNT OITNQ ERTYJ JNRJN
VEMEN ZXCVM QWERJ FIISE 948P II II

LX1V LXS8 NR17 GR28 SEVENTH BT

NR21 CD ONATP QUIRT WERNJ FERTM ASSAN BASBN DIDQJ FOOFN
OISIO JJEMN BISNT ERTOY FEMTN NIXON FEMNT IOTNM XIXIN EMMNA
HQHPN HENEW NTEMT QSTMN ZZANM 941A I1I II

LX1 V LX8 NR18 GR16 SEVENTH BT
NR121 DFCT1 WANT FINT POTN MANT EANT QRTY FIXN NOTM
SISN EAIJ JIEL LNTP MENT 74BA II i

LX1V LX8 NR19 GR17 BSEVENTH BT
NR222 CD FINJY OOPEN FIMEN HQDHN ENETM FONTA WENTJ HENEW
EOJOP FEMNT LFWNT ALSEKEN AJENE NEMNT 933A II II

TYNDIS
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LX1 V LXB NR20 GR22 SEVENTH BT
NRO9 CD QUINT WERTP EASNT RUMPO TESNT YUMAN UNIET IOPNT
TNIMN POINT OMANT EFENT EEEIP IMNIO MENTL ZEJQN FENTP EASTM

QUIOP 333F II I1I

LX1 V LX8 NR21 GR15 SEEVENTH BT
NRBR88O DFCT1 ENTY FINT POEKEY FEMN QUIT WEAN MEIT OLEKEN

EMNT PETY FERZ NIME 832P I1I II

LX1 V LX8 NR22 GR11 SEVENTH BT
TROOPS CONCENTRATION EAST OF RIVER PROVING EFFECTIVE FURTHER

DETAILS LATER 931A II II

LX1V LXB NR23 GR18 SEVENTH BT
NR44 DFCT1 QJJY WEEN EAET PENT BENK FINT LOSN MEQN
QFWO EORI RUTY ALSK EDFJ GHZM NIPFPT 335A I1I II

. LX1 V LX8 NR24 GR19 SEVENTH BT
‘o NE41l CD PEMNT HMAST EMNTY FISNT LOANT EMENT HIHEE EIIEN
LOTZE EANAT EMETP?P FINTHHIEEM MENTJ EMDJE LINTP 456PF II II

LX1 V LX8 NR25 GR20 SEVENTH BT
NR10O CD NOWIT EMENT WIEMT POZON ZEMNT HUTEN MINIE GHLID
EMETO HIENT ESHET FINTP LITIE HEREQ JEHGN NITOPF ZEXLN 640A 11I

LX1 V LX8S8 NR28 P GR21 BEEVENTH BT
NR13 CD FINTO LOTNT HIENT QPOTN MENTA KEINTO HHNET LIENT
MESSE EASJY MINTO LINTP HENZQ LITME HEQNT EFITP HIEMT LPOIN

040 A II II

LX1 V LX8 NR27V GR16 SEVENTH BT
NR922 CD HIMET LOPEN QITNT PEMTP HREIOF ZEMIT HIEMT LOANT
GUEJN JITNF EATOP BIXEN GEMET B848A II IIX

¥ —.FILCCCF
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T'ape No. 1,—Continued

LX]1 V LX8 NR28 GR2 SEVENTH BT

NR20D CD ENJUS IHHIT PEMTP EMNTO LIQNT FEMTZ HIENT LIOTN
MESSE ESSIS JUMNT HIQNT LOTAN JUMTN QUENT FIENT LOAJJ WJIWMT
AWJAJ EISHT MONTA EEMTY 934A II II

LX1V LXB NR20 GR21 SEVENTH BT
NR31 DFCT1 EAMN EITN LOAN MENT FUNT LIAK EANT LUNT
HIST EANT FOEX LOAT MENT NOTA LOAT JFEN LQON LILA B4TA o | I1I

LX1 V LX8 NR30 O GR12 SEVENTH BT
THEREEE REPLACEMENTS THIS UNIT ARRIVED YESTERDAY AM ONE EEEGLHT
TWO CORPORALS 1039A II 11

LX1 V LX8 NR31 GR22 SEVENTH ET

NR44 DFCT1 EMEM LOAT FINT EAST ENNW HETN LOAT MENT
EOAQ HIEN NITO POET METO MAST EATT HQNT MOTN FIXT
MEST 125A Il I11I

LX1V LX8 NR32 P GR17 SEVENTH BT
NR141 CD NETOL FINTO FITON LEASN SENTA MINTO HQHET FINTO
MYNTA KINLO QITON MESTO HANTO MENTA B47A I1I 11

LX1 V LX8 NR33 GR17 SEVENTH BT
NR12 CD HENTA NINAS FERTY AUINT MENTA LIANT HETOP FERNT
ZENTO LAXTO MENTA MENTA EFNTA MANTA B46A II II

LX1V LX8 NR34 GR19 SEVENTH BT
NR118 CD FENTO LASTO MENTA FERBRNT HASON MANTO EIXKEN FENTA
MENTA FERMT LISTO PERTO HIEST MENTA FEROZ LLSTO 443 A 11 II

LX1 V LX8 NR35 GR19 BEVENTH BT
NR119 CD QUINT FERTO LITON MENTA FERTO XERON ZELAT EMATO
PIOHN VNTTN MNXNT XZNTO WIPOT MENTO HISTO KEENT 441A II II

Sd40D TTVNDIS
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LX]1 V LX8 NR36 GR23 BEVENTH BT

NR118 CD QITON FENTN LISTO MENTA NOTAL HISTO EENTA POTOL
MENTA MENTA FISON HERON NOTAP MENTA WIZIZ ZXVNO ZCNTO VNEBN
EPOJH GHJDN 223A II II

LX1 V LX8 NR37 GR27Y BEVENTH BT

NR1 CD QUITO WESBSTO EASTN MENTA RUNTA YIYEN YIENT UOONN

EXONT MENTA MENTA LOSTN M NTAL ZCXNM ZSNYT LONTA MENTA PIOTA
MENTA METAL ZSILA VETZX WOTET EANTA 221P I1 II

LX1 V LLX8 NR38 GR16 BEEVENTH BT
NR333 DFCT1 EATM MENT MOTN QITO EANT FINT MOTN MENT
HOTN QOIT MENT HOTA IEAN 449P 11 II

LX1 V LX8 NR39 GR17 BEVENTH BT
NR160 CD MENTA FERTO LITIO QITAN BESON SBASAN DGDHEHG HJELA
LADPN NEEAT ZXCNM CNTOP MENTA EATOP 444F I1I II

LX1 V LX8 NR40 G O Y GR22 SEVENTH BT

NR2 CD ABNTA LOBTN MENTA MENTW EASTM FETTO OEOMN NOTAL

BESIS FERNT LOATN NOTAP HISTO JEGHN QJAST NOATO NATIO ALANT
ENDAN 758A I1 1 G ¢

Tape No. 15—100 characters per minute
(Tactical traffic, 20 words per minute)

FR1 V FR3 NR1 G GR17 BECOND BT
NR11 CD BSEXTA IRTOB JUGBC VOVYD CSBJYE QUGYF CERXW WAICR
YZBIA HETEI ZIGUT GHTED MVOFPL EFVJQ 112PF II II

FR1 V FR3 NB2 T CD3 V BC2 G Y O GR20 SECOND BT
NR6 CD BIIVA JELLO DUGTN AMQIB UBIXZ NATSE FOEIA GRALB

EOFPAN TOANC DOMTA IUPAM EWONG TYEWP LQBCD INGWQ OELNS 910A II

LNHIWAINDE FOLLOVEd HAO0D
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T'ape No. 16—Continued

FR1 V FR3 NE3 GR20 SECOND BT
NR7 CD OFGAL YTRAN WOBOX QUSON XAUNT ELENI JLAEO IOGNY
WPOTN THWON TONWQ THOWA VXARU X0AMI PWRAM LANGQ MAPMZ 921A

FR1 V FR3INR4 G O GR23 BECOND BT

NE8 CD MUYREQ THOWQ MAYWQ AQISP WOTRERN MEIGM JYTFW QPBZX
PWOAM WOAND ALENS DONWI EHTMA DWOSM THAFPZ TNWTV ONLUD EAWLC
OXBEUV MAORW 924A II i N

FR1 V FR3 NR5H P GR19 SECOND BT
NR10 DFCT1 WOBO OLEKEO SYAP WOFE WUWE SYAP EZRS HAQY
WAHU MERI ZULP TAXA AHFPY DEPD CYBE FENY 930A I1I I11

FR1 V FR3 NR6 GR13 SECOND BT
ENEMY TANKS HAVE BEEN ROUTED WERE LAST BEEN INVICINITY
OF ARNEYTOWN B23A I11I i

FR1 V FR3 NR7 GR25 SECOND BT

NR6 CD CYEMX JELAS EUYCA ERRAO CYYFT WAHYU AMQIF UMAHH

IGOHG CYMEX AHPHN YJMJEKE LANDEK ONLYR ALPEM HOIBSW ALPZS EWACF
EMAQP NYTND MAOTR MAOFW 835A I1I II

FR1 V FR3 NERSB GE15 SECOND BT
NRS CD ELYTR MAONF AFPMWY CIWHI HNBJK CYSTJ TUXGC WVAJK
EMZAL NUQWS KINDS QSUDK 821A II I1I

FR1 V FR3 NR9 P GR16 SECOND BT
NRI1® CD HNBJK JMCIEK LJOER VWZIL RTVER MEPFQ DQHEKA BZCUO
GELDM DOXGL FHMLT RSFPHD UTHEJ 925A I1I II

FR1V FR3 NR1p T CD3 V BC2 G Y O GR18 SEECOND BT
NR22 CD JALNM LANEKEE ALSSM ALDNI ALDMS ALRWQ PNEWK MAOLGQ
WPAMW OWACVY PWTYE AMONE AMPEW UDXSZ ITFOQ B28A 11 II

Sd400 TVNDIS
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FR1 V FR3 NR11 GR15 SECOND BT
NR37 CD YEPOT MAOND MAOWX AGNVEB WEEJI GHDJA EUIEJ QEBSBZX
MCHAU TUJVM OWEPM TPEWY B30A 11 i ¢

FR1 V FR3 NR12 GR18 SECOND BT
MAIN BODY OF SUPPLIES LOCATED AT PUMPEINPATCH JUNCTION SEND BACK

GUARD TO MAINTAIN ORDERLY DISTRIBUTION B31A I1I 11

FR1 V FR3 NR13 Y P GR14 SECOND BT
NR2S CD XMZJK JIMEF CUMLC YMOAE FIMVC MXDOF JEJWZ CMUTM
G@MONE IRTYU PWRITU 1919A I1 I-1

FR1 V FR3 NRE14 GR156 SECOND BT
NES CD MJCHF NCJDH GDYEI DGERI LADWM ANOWE QPFPUOE MAOTD
MAOTE CXWQZ QPWMX WTEIV B4T7TA I1I 11

FR1 V FR3 NR16 P GR18 SECOND BT
NR34 DFCT1 NJUM YIUK WQED ASDE WERF ERTG RYTH YUIK
YCBZ BHTO OPEB MFEW ELIH CZXX JAWQ B4BA i A

FR1 V FR3 NR16 P GR17 SECOND BT
NR2 CD XMJZK JINEF CMUCL YJOAE FIMVE XMCOF MQCEA CTUMN
AONES MAOWW VEMIF JISEQ XMFOC KEQLWU B58A I1I I1I

FR1 V FR3 NR17 NITE GR190 SECOND BT
NR7Y CD MAOEN TRFME OEMPS MEONA XQYRO PRWMN MWHTZ OMESW
ENBDX MWORN OTUTM TPWMO WQRSK MWOND OEZXY PWQVT 936A : i II

FR1 V FR3 NR18B GR22 SECOND BT

NR38 CD MOWXZ NEOWN ETHWN OEWAM WYRND AJAWH ALIEREN OWNAW
OWNAL OENIE QWEOP IUYTQ OISDG LEDHH HJEKAS WBNCD AFDSG LJEDH
MNOVX B3DA I1I I11I

FR1 V FE3 NR18 Y GR19 BECOND BT
NR39 CD LEJMN HGFCV IOPUY FDSER MJEHEB FDREW JHBVC WFJUY
OUIYF HCBSR WUORU EJHDW QOEMC WEDNC QLSIE WJDNV 1917A 11 IT

LNAWdLI0E dOILOVHd 3do0
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Tape No. 15—Continued

FR1 V FRE3 NR20 GR20 SECOND BT

NR4Pp CD WESJD FUWCN WQDSG KEDXZM ASZXM QPWJX RESNC WELDH
QODJYV WHDCM QHASC WODNX DLEAM WHDOV ZSEWGH WIOFJ EONES 1918A II

FR1 V FR3 NR21 GR16 SECOND BT
NR41 CD ALSKEF WURVSE WOFBZ QODNC DUWZX OENSY OENAL YSLCM
ONSAM ALEND MIEQD QPROX IEWQZ 1920A 11 II

FR1 V FR3 NR22 P GR1VY SECOND BT
NR43 CD WHDSV ALEHD OIEUT WPCXZ JFNMS OQEIU ZXMEY OPETD
UHFRW ETUOG MVBDU RGBJI OENGF WSXCF 1930A II I1I

FR1 V FR3 NR23 G GR18 SECOND BT
NR44 CD PLEJY IHYTR HGFRE HJNEBEV DTJVZ IEEAN QPSOC WIUHD
QESJC BHDOP JIUYE JNXZC MEGEY LNMGH DFTES 1030A I1I II

FHFR1V FR3I NR24 G Y O GR24 SECOND BT
®NR42 DFCT1 QOWI ALED DNMC WIOR WJEC AHKJ WOXZ LEUI

LEYU GFTR EWSD JESI ONSE REOP HGME ALDJ EIOZ WDKJ
NFGD NKSJ OZXV 1931A II II

FR1 V FRE3 NR256 GR17V SECOND BT
NE43 CD MCCIK JINER OIOXD ONETY APEMC NOEAL QJLSF LOEAN
JAOEN SCXPE ALWON ZENCA PANEQ ZICQV 1932A II I1I

FR1 V FR3 NR28 GR29 SECOND BT
NER44 CD NEJVSE QACEM OANSBSW ZWQYT OENSL ETRIN ONEAN EATON
SHDRL UTAITM APNEM WTEUY UITYE WORIY AJDHG SLDEG ZNCME 19P33A I I

FR1 V FR3 NR27 GR15 SECOND BT

NR45 CD WQIUC ALDNG AITEND ATEWQ QOEHC SLRLX WICNG WORND
QPALZ SHFEE EIFND WNXZV 1934A II I1I

11

II

SdHOD TVNDIS

811 WL



611

FR1 V FR3 NR28 NITE GR16 SECOND BT
NR4Y CD NBHGF GHTYR JEHUY GFDSE CNVBG DEGJH WORJV ELHJF
JEUIY HGTRE DHGJL HBEVFD HUYFE 1835A Lk I1I

FR1 V FR3 NR20 P GR17 BECOND BT
NR49 CD MJEHG JHGFD IUYDR NGJHT FGENB CXZSD SIBEZ JDVCM
JEGCB WIOFG JFDHT DECNG UYGRD HTFRS 1837A II I1

FR1 V FR3 NR30 GR19 SECOND BT
NRO1 CD JHNGF HYRTD HJUOI SLFER ZXCDE GFTER IGREE GHEJL
JHGFC VBHRT WQAGO JHGDF QOFHT YFVER EYRTD OHVDF 1938A I1I

FR1 V FR3 NR31 G GR18 SECOND BT
NR52 CD UYRFG IUHGF I1HVZX REWQA GZXBSE HGCVEB FTESD OTFJH
OYHVF GTJTHFV WTYDF GHUTY FHGVX IYFOY GEDZX 1P39A I1I I1I

FR1 V FR3 NR32 GR24 SECOND BT
NES4 CD WJNBF HYRTD FGRYT HFGTS CXZSW BVGDF JGYHR FGJHD

II

FEXCV GFHJI HGTYR PDGHR WQADF HEJLG JGENH JDHTY FWEZX FEGDF

EKELJGH BFHGT CDEWS 1924A s I 1 I1I

FR1 V FR3 NR33 P GR22 BEECOND BT
NERES5 CD JHGTY GHRETE FGRTD HJELN BNHGE JEUIG JEHFT ERYTF

HBENGF DFHGJ BCVNM QWRET YRFGH BHGFR FHGJU HDFGR GEJBB ZCXVE

WA SQR 1@925A II II

FR1 V FR3 NR34 GR17 SECOND BT
NR57T CD FGTRE FHGYT GHTYR GHDXZ ZXCVEB JHGTY FGETD WASQW
LJEHG GHECV BVGFD GHTED BHFFT JENMY 1027A II I1I

FR1 V FR3 NR356 GR14 SECOND BT

ENEMY ADVANCING ON OUR LEFT FLANK MACHINE NOT EFFECTIVE BUFFERING

HEAVY LOSSES ADVISE 1928A II II

FR1 V FR3 NR38 GR18 SECOND BT
NRG6O CD JHFGT HGFDS DVDRE MJHJY HGTYF RDCXZ XWRED GHGTR
ELCEW XCVDI GTDEN IEUSH GHYDV JBHFT GJBXW 1920A Lk II

INAWdLI0A FOLLOYVHd JAd0D
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Tape No. 15—Continued

FR1 V FR3 NR37 GR17 BSECOND BT
NR6) CD HUSUI BFHRT GDVCE ZXCWE FHGFD FTEHM FHEBY XC0BZV
BDTEJ GEHNF EUVDT AZXWW NZCWO IGBEF 193PpA 11 I1I

FR1 V FR3 NR38 GR18 SECOND BT
NR61 CD AFDSE DFRSW DCXVR NVGHE CHETF GDFES LEIJM DXWOH
XSIHN GJFFR DGTVC SUTMR FCEJY CUFVE ZWQLB 1032A II I1I

FR1 V FR3 NR3P GR19 SECOND BT
NR63 CD FDREW CGFDR BFXCU IUSTV VFTRE DHDTY JHBFG GHYTF
MBNGH FTUIO BVFGE GFRDW HEYUB BHJTY GJHRT IGXWP 19P33A II 11

FR1 V FR3 NR4p P GR22 BSECOND BT
NR64 CD JNHFG HFGRE FGTRD JUYIG ENMGR GFHYG BDGER FGHRT
JEYUI FXWRC NBVFG GFDEW ASWER DFRTG GHTYF GHYUM JHENF XCDEW

EZEIH'JI 1832A I1I I1I
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