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GENERAL USE AND DESCRIPTION
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" 1. General use.—The telegraph set TG-5-A (Stock No. 4A2805A) is a port-
able, open-circuit field set used for telegraph communication over ghort lines
with few intermediate stations. Several sets may be operated in series but
ordinarily not more than three or four should be required to work together on
one circuit.

2. Set TG—5 replaced.—This set will replace the telegraph set TG-5 covered
in TR 1230-1. (See par. 8.)

3. Using units.—The set is or will be authorized for and used by various
units of the Infantry, Field Artillery, Coast Artillery Corps, and Signal Corps.

4, Weight and size.—The complete set in its case weighs 514 pounds and
measures 5l inches in height, 10 inches in width, and 5% inches in depth.
With batteries installed, it weighs 7 pounds.

5. Power.—Two batteries BA-30 in series with a voltage of 1.5 volts per bat-
tery, or a total voltage of 8 volts, and one battery BA-2 with a voltage of 22.5
volts, when installed in the set, supply the power required to operate it. Here-
after the former will be called the “local battery,” and the latter will be called
the “line battery.” Both are dry batteries. Any external batteries having
equivalent voltages may be connected to and used with the set after the
internal batteries are removed. (See par. 20e.)
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6. Circuits on which installed.—Normally the set is used on a ground-reqy g
cirenit obtained by simplexing a telephone circuit. It can be used on any oth
ground-return or metallic circuit, but cannot be used on a standard closed-

h system. (See par. 23.)
Cl’:i'c.llié.:tell;?;.‘ril')flxeyset Shofﬂd operate satisfactorily over r'ield ci:vcglts of
length likely to be encountered within the infantry (li\'ibi(m.l ere excep-
tionally long lines or high-resistance grounds are encountered, the range of the

set may be increased by the addition of external line battery as indicateq o )3

paragraph 25. .
8. BParts.—Figure 1 and the list below show the principal component partg of

the set and the line battery. The batteries required are not parts of the set
and must be requisitioned separately. The operating parts are d‘escrlbed &
section IT; for complete information thereon, see the Signal '(‘3011)3 General
Catalog. The batteries and parts of the set are listed' below. fl}ose Drecedeq
by an asterisk (*) may be used as replacements for similar parts used in the
telegraph set TG-5 replaced by the set; the remaining parts may not be so used.

Quantity Part 8tock No,

*Bell, Edwards Lungen 13 __ ..o o.ocauee_. cevemsesnsasssseenEas ; g%‘ﬂlﬁo)
*Binding posts TM-150. . ... bu ceeen

Binding posts TM=175........ T Y LT At sz 75
Burnisher, Western Electrio O LA, QROUBL LA tletil dideeconemmnnnenn 3]5§i6
e OIS |
Circuit diagram (drawing BC-D-2888-A) . ... vooeeeeemennancnnnn ‘A.ﬁ
o e O T T S e O e TR
Interrupter BZ-7-A _. ol R e R AR - o 27,5538
*Jack JK-35 Jm«ﬂ
2007,
4A340,
—
Secrion 11
DETAILED DESCRIPTION OF PARTS
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- 9. Case CS—49-A.—Case CS-49-A is used for holding and carrying the set
when the latter is not in use, It is made of hard texture olive-drab duck with
moulded leather corners and bottom. Its cover is hinged at the back, overlaps
the back, front, and sides, and is fastened on the front with a snap fastener,
Sewed to the sides of tlie case is an adjustable shoulder strap 2 inches wide
4and 85 inches long,
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tive B0
is painted or 18 WIS
10.. Box.—This hox {g made of aluminum allOYf “t';l(l set. Its :(:;t. ?:e
fits inito the case ang contains all other parts oame plate 0 ﬂ:l it mﬂﬂ’"
at the back and has attacheq to its exterior the ;:we and 2 cil‘;los it overl®?
Tubber pad which holds the line battery in p the cover 13 OSSR ) i
mounted on the inside of thig cover. When‘ ninged at thet the boX e
and Rolds the front closed. The front is a tray, ith the floor (1)1e1d closeded B
Support on one end which holds the front levei WThe front 18 1 ig releaf 18
opened. Mounted on thig front is the key J—41. ovr gnd whicﬂon to 00 B
catch which engages with a cateh plate on the ;ront- In addl 5x COD .
bressing the spring hutton on the outside of thea ;aragraphs & B
mounted in the box and described in succeeding tlhe headset, pattery ho ol
near its top a line battery cup, a receptacle for X the local at one
leather scabbard, anq near the bottom of its bucd'o or marke
shdwn in figure 2, This housing is cloged by a

743934 orieh |
nd its b ‘
FIGURD-2.~Melegrapy Set TG-5-4, Jocal battery housing & it spring® f:‘;’;
e
18 80 hinged at the bottom ttl::-tturn' (f,ﬁﬁﬂ"“
itsﬂ Btzl) lsgreleused by a q._u_a:nd of :e door t
batteries are held in Place by g coil spring contact at the ftachcd to copY of abr
flat spring contact at the + end, ang g bhenolic plate ;l]gure gisa jres 87 e
11, Qireuit Hagram, circuit diagram shown in g of the W ! yeﬂ"sed
mounted in tye Cover of the boxX. In thig diagram, color red-greer’ - yaht
) P R, reqd; R-BK, red-black: R-G;;' ;f the sets o
Y-R, Yellow-req, The Interryptey BZ-7-A, forming par
on Order No, 16816-N, v i

h
nig!
~(). 1iné
: v 18 8hown in thig figyre as BZ-T st to ?&c:
Nom.~lncreuse line battery to 45 volts or more when requi‘l(:J ot operatlo’
ground resistance, oy additiona) getg In series. Adjust relay fo

12. Bell,—y,

¢, ig on
18 beq, located neqr he front of the box,
vibratop type g

7 s adjuste
18 fitted wity, o L%-nch gong. It 1s
accessible Screw, Wy

this be
1 theheadset Bliip1etiot 1n the Jack,

and — at the othe

T. The door
when the 8tud-ang.

-Din cateh at
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with the local battery and the relay contacts, and operation of the relay by the
key of its set or by the key of a distant set will ring the bell. Inserting the i i
1

e

Plug in the jack breaks this cireuit at the jack and the bell cannot ring. The
bell is used, therefore, to receive and sound calls from other sets and to test
the set of which it is a part. (See sec. IIL)

.18, Capacitor CA-210.—Capacitor 0A-210, located just under the bell, con-
sists of two 0.25-microfarad units inclosed in a metal can. The left-hand unit
in figure 3 ig connected across the front contacts of the key to eliminate key
clicks and, when the plug is in the jack, the right-hand unit is connected in
series with the headset to prevent the flow 'of direct current through the
headset windings.

Ll

e
L8 M-175]
il -22 \)1 9
1% e BK
e

BK=7~A BA~
I

6o " T\P&J-'j)
| a // Y
| , ﬂ : - 4 "3
Ui wj?
P1:55

HEADSET
Ji35  H3-20

RG
R-G

EOWARDS
LUNGEN 13

J=4\ & BK

TL-1564°A

Troure 3.—Telegraph set TG-5-A, circuit diagram.

14, Headsot HS-20.—Headset HS-20 is an assembly of a receiver R-3, 2
Plug PL 55 and a cord CC-335. The receiver is of the standard watch-case type,
With a resistance of 80 ohms, and has a web head band attached fo It it
blug fits into the jack and is of the simple tip-sleeve type with a plack shell

he cord is flexible, having two tinsel conductors covered with rubber and
braid, ang twisted together. ‘o

15. Interrupter BZ—7—A.—Interrupter BZ-7-A is located just to the right of
the bell ang supplies the tone signal used in the operation of the set. It congists
f & single carbon button mounted against the diaphragm of a telephone re-
ceiver, The button is in series with the winding and, if battery is connected
t0 this circuit, the interrupter produces a continuous tone of about 1,000 cycles
Der second, Tt will operate properly only if the set is in the upright position
SMown in figure 1. When the plug is inserted in the jack, the local battery. 18
Connected to the circult at that point and the interrupter operates continuously,
USing power from the local battery. A series civcuit containing the headset,
the interrupter, the relay contacts, and the local battery 1 normally open at

© relay contacts, but when the relay contact is made, this circuit i8 clqseq
and the tone is heard strongly in the headset. Consequently, while ‘the inter-
TUpter produces its tone continuously when the plug is inserted in the Jack

S




S

TR 1230-2

15-19 SIGNAL CORPS

e

’ opefated by
the tone is he.

i

ard strongly in the o jack e

18 own key or by that o another et or, tip-and-sle et wally

’ 16. Jack TR-85.—Jack yx._gs is a "“"""""d'M,ﬁ._}mlcv doub‘eh is nor 5

‘ Spring contacts Wwhich give the equipment of a sink‘ i,o‘\'- The be e
It is locateq at the lower right-hand corner of the

in series with the 1

the p1ug 1 T e
re

ocal battery anq the relay contacts befc

1 Figure 3 shows he

Is, W
. that
sition;

Spring contacts in their normal posi

plug not inserte

attery "
L 10001 h {h
s« inserted, the
d in the jael, After the plug is inser
switched. to the Interruptee an

i
relay
headset only when the

eries

wod in 8

d the headset is connecte usndl 13‘7(‘:;
1 » ) o8 e i

i relay contacts anqg the right-hand wnit of the capacito f th

a4 17. ey 5-41.—Key 741 14

q type mount

Ine w O he

S an open-circuit opornnnf: I:;g“”tcd ‘m;] tuct;
<elite base, which in turn lflim!, the bn?n atte”
In its normal or recelving p(’-“:t with the :u‘e enedh
counect the relay winding iy series with the line but lll;lck cunta“f‘? :
of its set. In its operateq Or transmitting position, the bi

and the front contacts con

o8
avipg Wit 1a¢
S in gerier

nect the line battery of its set 1

winding and the

ed on g moldeq py,
: of the front of the box.

et A0C £ oy ‘
s own 86U ST 4 g
BF-OLIENIONY g re
line, Thus the key operates the relay ()Const“lueu“) te &
its line battery on the line to
| its line batter

which it is connected. arled bind
Y OBy When ity kay 1 operated. Three k;] i easily 8
available on the ke g its connections, and it 1
Uit the operatop, a black i
18. Relay BK-7—A.-Re1ay BK-7-A is contained in @

and ig locateq Just. oyer the hely,

i contacts, QOp the frong of the pe
i GAP which move oyep Scales, g
i The controly operated by thege
ever, anq may be got at any unit
Dointep controls the amount, f
GAP Dointer controly the gip g
ends. The pa

relay winding hag g

oo PO |
nl{»’ulst"ble ¥
Y for maki

RRLEEras?

=

ging
te B0y
Ike” relﬂ
g t d
)rvﬂkn') i
Ted . ‘mature makes {llldk(l: S[)I{X%G
lny sa:el two pointers "mlof B f"""; ' "w;
A af eps y S Ling
raduated and marked in l.'La:-h it & “\ SI’BIN(e
bointers are notched for Ni{-lnm. x ‘(L and tlle
senle mark fure o1
" between the scale 1 inrma e g |
ltlrfn(::l()ll)l l(‘)‘ll the spring of Lh;du , ¢ ay V°
1D between the ummt‘u?’e ?1(1 par. .1
resistance of 600 ohms, u)orc. See racts AIe
cwrent as low ag 1.0 "vlim”m.ln(l the cont ith 0
one end proy; hections to the winding 4

headset; if the

Jay contact® © % ous
5 s rela

: 1€ top of (he huusing bermits cleaning the lt ‘p()ltom of the jad‘é
(i burnishey Supplied ity the got, Another opening in the , plug 1s 1 B F
}‘ ing Dermits aceess to the tension Spring and thread. If the P

L the relay Contacty connect

{Hu

| !

L8

orruDtet T ey
i ith the InterXtd™ " ya 1
local battery in gories with th t the loch s I
plug iy not in )

2ofs connee reuibs
¢ Jack, the relay contacts con ghi

g those
Teaking e relay contacts opens 4
| IT¢ broken, R p locate
H b m8TTing] block-\'l‘ho terming) p1oek is a bakelite b nich the
il the right of the relay, n it are mounted—— 1 12, to wh
. Two binding Posts TM_y75 at the top marked L1 and guti\"’
line mugt 1, Connectoq. hich the pé
b. One binding DOSt TM-150 Ol the left edge marked —22 to Wh jch aré
of the line battey > ceted.
e Two bindty ¥ must pe connee

—3, W an
d ; ich
~150 at the bottom marked +_ aﬂzmd k9 wnlmfi';ery
to the terminaly op the local battery, of the 1in€
© Connecteq. The positive (red) lead

D€ conneeteq algo ¢ the 4.

binding post,

relay Coutacly ,

just ¥




TR 1230-2
TELEGRAPH SET TG-5-A 19-21

SecrioNn 11X

EMPLOYMENT

Paragraph
Preparing the set for installation ———--———mm—mms-oc—=sc-commssomsromm TR T ?0
:lzesti.ng the calling circuit-———————-—--—=—=-——=-——- - :21
Testing the transmitting and receiving circuit-— ‘_B
INStalling the Set. .- -oemom—-m=mm———————— 23
Adjusting the relay. o
x}dditional line hattery--——-- £
Operating the set————---- &9

20. Preparing the set for installation.—a. Remove the box from the case.

b. Open the local battery housing and install two batteries BA-30 as indi-
cated in figure 2, being sure that the top of the right-hand one is in contact with
the bottom of the left-hand one. Close and secure the door. If batteries BA-30
are not available, see instructions in e below. If the bell rings, open the box
and set the SPRING and GAP pointers at 0. If it continues to ring, increase
the SPRING pointer setting one noteh at a time until the ringing stops.

¢. Remove the headset from the box but do not insert the plug in the jack at
this time,

Catling Station called Station
TL-1565A

F10URE 4,—Telegraph set TG-H-A, calling circuit with plugs not in jacks.
d. Adjust the key but do not screw the pack contact down SO far that both
“. and the front (:()x;tal(‘t are closed at the same time because, if that ig done, the
line battery will be short-civcuited and probably ruined and the key contacts
May be damaged by a heavy arc across them. After the line battery is installed,
always disconnect one of its terminals from the set before adjusting the key.
€. Place a battery BA-2 in its cup on the left and connect its positive '(rtzd)
lead to the 4 binding post and its negative (black) lead to the —99, pinding
,D()St‘ If a battery BA-2 is not available, similarly connect any other battery of
22.5 voltg, If batteries BA-80 are not available for installation as ind abov‘o,
Connect the positive and negative terminals of any other pattery of th]:efz volts
to the 4 and —§ binding posts respectively, being sure that the polarities are
correct and that the local battery housing is empty. &
.21' Testing the calling circuit (fig. 4) —If the set has been prepared as
directed in paragraph 20, test the calling circuit by chort circuiting the L1 and
12 binding posts and pressing the key. The pell should ring; if it does not, 1t
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is t00
.d, its VOURE® g
is probable that the loca] battery is not properly (.Onneflf)‘;‘ fault 18 “(;f]g with
low, or the relay is not adjusted. If it is known that gy Ve peginn o pell
battery, increage the GAP pointer getting one notch "% o the key. o time
O until the bell ringg when the key is depressed. Itt'lff"':('oue notc
continues to ring, increase the SPRING pointer S“m“él and L2
until the ringing Stops. Remove the short circuit from L (fig. 5)— Hng

22. Testing the transmitting and receiving circuit t tilc truﬂf’mit

bleted the actiong directed in bparagraphs 20 and 21, test t nhich
receilving circunit ag follows :
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: yroduce & e tone

@. Insert the plug in the jaclk. The interrupter hh‘m‘l[(:hin, and if the '
may be heard faintly, If the pox is in an upright pos

()
ted Pr
-y is not connec

not heard at all, it i brobable that the local battery is 1
or its voltage is too low.
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--..-..-..----..---...-.---.... .....
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o W the
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I8 test iy Satisfactory, remove the 8

the tone jg hearq Strongly
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s As @ terminal station on @ ground-return cirewit—(1) Ground connec-
t“”_’-"ln the usual case in which a ground-return circuit is used, a good, low-
Tesistance ground connection is necessary for each terminal station not only
t‘o'mSUl‘e sufficient operating current, but also to prevent interference with
Beighboring telegraph circuits. It is almost always possible to obtain a good
ground, but if not, it may become necessary to use a metallic circuit. (See ¢
belm.v') Having prepared a good ground, connect it to either Ll or L2. To
obtain a good ground connection—

(@) Drive a metal ground rod about 92 feet in length well into the ground
v_vhe“’ it is moist. Use a longer rod if one is necessary and available. Usually
the ground near the roots of a shrub, cactus, or other vegetation ig moist. If
::(1]‘ dry ground is available, wet it thoroughly and pack it down around the
1‘0((‘3)3 Use a separate ;:I'Qlll\(l for each telegraph set or other equipment and

D separate grounds at least 15 feet apart.

| SRR SIS

"‘Q’ s
Transmit 1) i pecelving Station
msmitting Station 9 TR,
~Telegraph set TG-5-A, two terminal stations connected to
telephone circuit.

Fieunn g, a simplesed

a ;:2“:?;0 two (’." more ground rods at least 15 feet .fm!?rt connected together as
() d Tor a single set if one ground rod will not suffice. i
sible bllx\teep the \Vil:(‘ leading from 'ﬂm ground rod to the set as rs}'l;n't \2;:}::]
o redioy dO_Ilot hesitate to use a wire goveral hundred yards long 1 necessar)
@ moist ground, such as a stream bed. :
line )tOLIf:-l,e f‘:"l'?'bccu(m.—lf the ground has been connected to L<1_,’ (;oymfm:t.‘ lllzt‘
graph ium .J_lus line may be a w.irc \vhic‘h is to be used exc{u.‘slnev,:l 11(1) ﬁgurfe
5. Uéuanwh}lfh case tll(? t\\.m ter‘mmal sm@onsI are (:()11110;%‘(:&‘:1:; ex;):d e
elecule 4 Y, o.wever, this line will be ‘thc telog}'uph leg of a SII 1\ . ”h.own 1

figure "_“1 which case the two terminal stations are connected as

6.

nez'tigs .Cb‘n' intermediate station on @ groun(.l-rctuo'n (;I':I'C?iif.——N(.) gl‘lm'l‘l(;(iln ;—‘0;10'
one (01»“-’ necessary at an intermediate gtation. Connect the hine. (\i e
i L? 111111:}1 station to Ll and the line leading to the othe}' terminal St pis
“ Asin a (2) above, these lines may be either lines which are to be use

9 “‘”‘j ‘
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one
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ture against the pull of the magnetizing current in the relay. The best adjust-
ment for any conditions is that which gives satisfactory operation with the
smallest values of GAP and SPRING pointer settings. For all adjustments,
therefore, obtain the, lowest setting of the GAP pointer which will permit
the relay to operate with the current from the most distant set, then obtain
the lowest setting of the SPRING pointer which will open the relay contacts
sharply. With the normal line battery installed in the set, there is a limit to the
Possible adjustment, and if that limit is reached without obtaining satisfactory
f)p(:mtion, it may be necessary to increase the voltage of the line battery as
Indicated in paragraph 25.

: b. Before installation.—As a final check of the operation of the set before it is
Installed, connect a resistance of about 2,000 ohms, such as a headset P-11, to
Ll and L2. With the set connected to this artificial line, make the tests and
adjustments indicated in paragraphs 21 and 22.

O During installation.—When the relay has been adjusted as in b above and
the set hag heen installed on the line, proceed as follows:

(1) Before transmitting, make sure that other stai jons are not using the line.
To do this, first listen for signals in the headsef. If none are heard, remove the
Plug from the jack, place its tip on the binding post marked L1 and its sleeve
on the binding post marked L2. If other stations are using the line, clicks will
be heard in the headset. Do not break in on them.

(2) Mest the transmitting. circuit by inserting the plug in the jack, pressing
the key, and listening in the headset. If the strong tone is not heard-—

(@) Increase the GAP pointer setting one motch at a time beginning with 0
Until the strong tone is heard. It may be necessary to repeat this adjustment
Several times (o obtain the proper setting.

(0) Releage the key. If the strong tone continues in the headsef, increase
the SPRING pointer setting until the strong tone stops.

1(3) Call the most distant station on the line and request it to transmit for
a test,

(4) See that the signals are being received in the headset. If not, see para-
graph 25,

(5) Remove the plug from the jack and see that the pell is receiving the

18hals from the distant station. If not, adjust the bell by varying its adjusting
Screw,

8

(6) Usually a set which has been adjusted properly for the most distant
Station wiy operate satisfactorily with all other stations. Nevertheless, repeat
the apove procedure with other stations.

5 (7) Once the SPRING pointer setting has been properly made, gubsequent ad-
JUstments can usually be made by varying the GAP pointer setting only.'

®5. Additional line battery.—a. When needed.—If, by placing the tip and
Sleeve of the plug on L1 and L2, it is determined that a distant station is 11‘2\}15-
Mitting and the relay cannot be adjusted as directed in paragraph 24 to give
Satisfactory reception, proceed as follows:

(1) Add another battery BA-2 in series with the line battery.

(2) Call the other t‘et:lti(‘)u, inform it that the line battery has been increased
10 45 volt, request it to inerease its line battery to the same value, and to
transmit for a further test.
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(3) Adjust the relay as directed in paragraph 24 c.
(4) Add more line battery if necessary, but see b below.
|

b. Amount—It is possible to cause serious damage to the set by adding an
excessive amount of line battery.

(See fig. 7.) If the keys of two or more sets
are depressed simultaneously, the combined voltage of the line batteries of all
| these sets is impressed upon the series circuit containing all of the relays. Al-
! though the relay winding will withstand relatively high voltages without injury,
keep the line current as low ag practicable because the relay works much better
at lower current values, interference troubles are less, and interception is more
difficult.

|

Add only enough voltage to assure satisfactory operation, and no more. \

26. Operating the set.—a. Transmitting.—Use the key as in any other tele-
graph instrument.

If minor adjustments of the relay become necessary, make
them before the transmission of mMessages.
|
!

b. Receiving—The connection made by the back contacts of the key is an
i essential part of the receiving circuit. Do not operate the key while receiving
except as indicated in ¢ below.

\

¢. Breaking in—If during reception it is desirved to break in on the trans-

mitting operator, attract his attention by operating the key slowly. The faulty

\ w operation of the transmitting set relay caused by this action is immediately

bl detected in the transmitting operator’s headset and is recognized by him as a
‘ break-in signal.

d. Continuous operation—If the set is to be operated continuously, keep the
plug in the jack. Call signals are then received only in the headset which must
be worn in order not to miss a call.

¢ Stand-by operation—Since the set continuously uses power from the local

battery while the plug is in the jack, keep the plug habitually out of the jack
when the get is not in use. Call signals are then sounded by the bell.

Secrion IV

=

MAINTENANCE
Care and repair

Paragraph |
______________________________________________________________ 27 \
i 5 Tetogem sron sudvibatl ult_108) 008 Jur. dopl. ouU G0 i o0l avonias 6 '

R7. Care and repair.—a, Keep the set in the case when it is not in use, and
keep the cover and the local battery housing door of the box closed to protect the
( set when it is in use.
)

b. Test the headset occasionally and replace the receiver, head band, cord,
or plug when necessary, but do mot disassemble the receiver to any greater
ki extent than ig necessary to replace the cord. \
Lt ¢. When unserviceable, replace the batteries, bell, capacitor, interrupter, ‘
| Jack, key, relay, or the case. The contact adjusting serews of the relay are
\ set properly at the factory. Repairs to the interrupter and the relay and
\‘: changes in the contact adjusting screws of the relay will be made only at
i regularly established Signal Corps repair shops and not elsewhere.
d. Inspect and keep the contacts of the bell, jack, key, and relay clean. The
relay contacts are accessible through the opening in the top of the relay hous-
1l ing. To clean these contacts, insert the burnisher between them, press them

together slightly, and draw the burnisher across them. If the burnisher sup-
Dlied with the set is not available, use in its stead a piece of smooth steel or
\ A piece of unglazed bond or other paper which will not leave lint on the con-

12
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tacts. One of the sheets of vellum in the back of the message book M-105 is
guitable for this purpose. Similarly clean other contacts.
28. Removal from service.—When removing the set from service for a period
exceeding two days, remove all batteries from the set.
[A. G. 062,12 (4-18-39).]

BY ORDER OF THE SECRETARY OF WAR:
MALIN CRAIG,
Chief of Staff.
OFFICIAL :
E. 8. ADAMS,
Major General,
The Adjutant General.
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