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Secrion I
GENERAL USE AND DESCRIPTION
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set desGi eneral use.—The telegraph set TG—5 is an open-circuit field telegraph

p usegélfed for use on field lines within the division, or in any Bituati'oﬁ l‘equ“;:vg
Mbermeg; Portable telegraph equipment for short distances and Wit I‘I,'er)(;r on
groung éte Or way stations. It can be used on either complete meta 110 g
Cireuts l‘eturn- circuits, but normally it will be used over su‘nplexed t(? epwith '
a sta.ndand Will employ a ground return. It cannot be used in con nectlm':t ries i
) Ordinar'd closed-circuit; telegraph system. Using its self-?onta.lned ba zun-
ered w;;iliy shou.ld operate over field circuits of any leng.th likely t(.) be en:d by
adding g4 dliltitohe ;nfantry division. The range may be still fuﬁhz;ﬁx;rc;ﬁsg lines
oz };igh Teg nal line battery in series externally where e"c; R lsoeveral gets may
[ ref):;?fed in series if desired, although ordinarily not more than 3 or 4 e
: ex(id o work together on one circuit. ighs 5

Po eral description.—a. The set in its aluminum alloy case Wei

S Including hatteri i i i vas and leather carrying
Cago 8 batteries, and is provided with a can " set, with its com-

istance grounds are encountered. (See par. 18 f.

9, weighi ; telegra
Ponent .., oiehing 1 pound. Figure 1 shows the telegrap i
. Parts including i icure 2 shows the set ready for con
Dection t ing its carrying case. Figure o % and the mamner

N which 1}?‘ line cir(fuit. Figure 3 shows a rear view of t

© Workin e local circuit batteries are installed. Figure
necting t 8 parts of the set, their terminals, the color sche b
Poinggyg wim together, and the effect on the line relay of moving

X €0 making relay adjustments.

Contyo) zad}usmble line relay in each set operates on &
One jg ocal circuit in the set. If two sets are connec e
it operated, it closes the line circuit, sending direct current overr) i
bﬂttery Oug-h the line relays of both sets, operating them. (See ﬁg-t o'hich %
tranﬂmi :‘_’.hlch supplies this line current is furnished only by t{le. se ‘z The
ling pygy g, 1o battery being supplied to the line by the receiving Set-

°1Y is normally g 2214-yolt dry battery contained in the set.
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¢. Each line relay when operated closes the local circuit in | il

g

. { g i s a :
Lin to the jack, this local circuit (-untdl"kcy in eit
wll bely, In thig condition operating the

t:xet 18 not Plugge
In serieg With g g

1001
ho s
o 8¢
. od in ooy
HU“'CVCY', if the headset 18 pi:fgntemsraﬁ”‘gr
Il out of the circuit and p.hwe itions op ) in 4
the 3-yolt battery. In this cox;et o 0
R
key in eithe
rupter to sc{léir.
into the recelV ol “gat
d. Thus, 87 7" e 18580 il
the headset fwmmn by PO
i 8
be left in the Pl ;
that its call "f:; 7 -ﬂ;el'
operating th'o ke plut
Or, by inscr(mgu’ il
a set may be P 000- b
position 80 tll”;’n rec
will be hcul:(
the key at either Bman tvfocuitr e
e. When mof‘? oné t}ll't { nsmm
are connected _lnr 10 oo
operation is gimila c n‘e"t,ﬂe r"lf,‘zg
ting station sel B B el']f, oﬂ“’lbg
line battery t}l.roug circu;te it
of all stations mts i oper(Seﬂ zg.
e Vi

: ireul ’
their local CIFH 1" g jroult
volt i

Jine @
bt P:i 3)

oy 5.
Fiougg 1.-Comp0n0nt parts of telegraph set a3

TL-1562 'ib
“Teady fop use, manner descr the
terieg By 2i-volt J. Power fort by W t
: £ )
the 8% g, of

g

(S0

| ologrnph 86t T35

o 1

batt, ircui
M gerjgg, Y BA-2 and for the local circul!
he batterieg are contained within

ade for at;

aching b

€rieg extcruully, if required.
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< that set is
A station in g circuit uses no line battery except when.th.e Ler‘fe::)lfin i
Oberated, and no local battery except when its own plug is inse

Or when the key of some set in the circuit is operated.

Secrion 1T

Paragraph
DO TALLED DESCRIPTION O PART{ - Sus g
R B e 0 el Ll /L s it oy L %
Relay BK~7__~_‘_______»_‘__'__7_”__________”__AJ_A__”_"____,__,__.__....---—--———--:: __________ 5
e e TS OIS NG M 6
e ¢
C"‘Pl\citor CA-210___,____,__,__ T T T AL ot e A P T G 3
A A e R R R SR I T ;
Ball, Edwards o, 13 _____________ 10
i;(!k, Western Electric no, AL A S """"”": _________________ 11
M AR T BT it
B M Y AR AT A T TR 18
S SRR T S T N R T o
B N A A D T
""""""""""""""""""""""""""" O S that the top,
3. Case.—q. The aluminum alloy case is hinged in suc.h a.marzinzll‘onﬂ e s
front, and a part, of the back may be opened. The top is hinge g
:S 8esoit may beraised, after pressing
€ lateh button on the front, to ex-
DOSetheco

partmentsfor the headset
st d battery BA-2. The front

ged along the hage and lowers to
moﬁrlzont:al. Plane with the key J-41
send’.]ted I the proper position for
the 1§g _After the front ig lowered,
BK_y ding pogtg TM-150, relay
13bey] nterruper BZ-5, Edwardsno.
Jhck »and WestemElectricno.226—A
the poC 6XPosed. The small door in
the ca: May be opened by turning
Screy °h one quarter turn with a
ol ver, €Xposing a compartment s
18 pan, atteries BA-g0. The case

i ﬁttede olive dra}, A name plate FIGURE 3.—Rear view of telegraph set TG-5 showing
8tam 4, = e top. The eirouit dia-

local eircuit batteries.
g 1s Cementeq insid

20 an

e the top. ; ed by
leaty, ® Carrying cage CB-49 is of heavy canvas with its 'bottom #;msft(:arxfs it
a snat;)r. '8 %op is sewed to the case at one side to form hinge, and 12

: he case.
4 When clogeq, An adjustable web-carrying strap is attached to the
Doing, 18y BE-7

5 . ith two
~—The relay is contained in a black bakeh.te hous1r}gnW1(:5: the
STmaty, ounted on the front side for adjusting the spring ten’;‘ll(l)e pointers
\ arg g, L© an the air gap between the armature and core ends. duated scales
frg emgnated SPRING and GAP, respectively, and move over gra 1(1)a Y
4 ce fig. 1.) The relay has a winding resista'nce of 15 OFive T
lninalse : djusteq to operate on as low a current as 1.5 mmlampere:i{e contacts.
e co:t ong enq Provide connection to the winding and the break;m and should
B0t requi” 2diusting screws are properly set and sealed at the fac Orying permits
Cleangy, T adjustment, Ap opening in the top of the relay hou:her opening
in thegb of the relay contacts by the operating personnel. 1‘&no d thread.
b,y Ottom of the housing exposes the armature tension spring iﬁe howler,
Servey o ®TTupter BZ-5.—The interrupter, sometimes known as S palin
ocal tone source for the operator and consists of a dou

3
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oo 5 )
s Teceiver. i
button mounted against the diaphragm of a telephone rc

Battery (3 volts) connected i

er
1d the 160
n series with one carbon h“}tg:;uzilcy of apgir{?i};ﬂ
winding causes the interrupter to howl continuously at i rthc vertical ])O,tcri
mately 1,000 cycleg persecond. The interrupter operates ”1]; of the interrul
only, due to the Position of the carbon button. The Outp‘ll yperative: type
connected to the headset; only when the line relay is .“““k 1(}[;0 usual cvci i 0
6. Key J-41.—The open-circuit operating key is of , back contaC hen
mounted on a moldeq bakelite hage, When receiving, t‘hflrv of the set- geb in
series with the line relay and line, but not, with the line but;(m:, volts) of the ¥
transmitting, the “make” contact places the Jine bat tery (2272 i
series with ¢he line 1
tions to the key.

/ Jtg proviae
Three knurled binding p(:i?‘i(]m‘- : c]oscd
sily adjustable to suit the (())]05—mf units -]n geried
7. Capacitor oA -210.—The capacitor consists of t“'f’ .:(-unnccw {, to pre”
in a meta] can wi xible 6-inch leads. One unit ilt.h ihc headse direct
w
Binding Posts TM-150

n w o -
vent the 0 , the ¥
Pl A

I
throuB® =" mye
surrent VA L
: winding® ected

g nn
18 c?l 1 gon”

th four fle

ceiver i
i
other unit g
across thfe me A 9
tacts © e
sliminate ku)( ¢ o
¢ 8 Heudsetf o

S]SLB
The headset €O? p web

R-3 wit il

receiver
head band, pltlgb oofh
4-foot f1eX77 g
%Il(gl 235- The rwﬂtch—
is of the stan 3 8 877
case type & "hmsé
sistance (:,for s ¥
iith black shell. The g fi
vered conductors twisted together. ;e and lsbefore
ith o o Edwards No, 19 The bell is of the gmall vibrator yig signa!
With g 1 - ell operateg on 3 volts to give a callir
18 inserteq iy, the jack. (See fig. 5.) he b
No, 226~-A.——The jack is Ofbt;'l the ti Bo plllg
§ dtataten narieids operated + pefore b apte”
th the battery and relay contﬂ-‘to the i’ 6)
o ftc.r the plug jq nserted, the battery is transferred (Be% o ﬁeads
© Teceiver jg COnnecteq 1, he relay ang series capacitor
1l Bmding- Postg TM-15
and g glot; for ¢

metal
— led W% g
: indi have knur desig?”,
Otnecting g 1; The binding posts 4

un}dﬂr ing

Y in geripg wi

he ling and b

5 g evie?
attery leads. The binding P“fv i att‘ il
0'ae i SoeY onnectiong of o, external local battery ¢ho 3-V0F

22-Volt gipe, tt t e [Th binding post is common t; with
12. Battep. he line binding POsts are designated L, and lzt pattery e +
6-inch ﬂexibelryl B “—The line battery is a standard 22}:-VO ted 0 tto the
ad — 2 ot ot The reg and black leads should be °°“ne? stened V7 ry
s the'(‘}’:sg :)Olrnd:n % Tespectively, A sponge-rubber pﬂdt G nece:cted

additiong, b tteri:;H to;l 013 le battery firmly in itg compartment: opi

I series wit), the batten, - Placed

t ap
adjacent to the telegraph s
€Y in the gy,
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=30 > game gize as standar

s o e e “'l(l k;“::hz 3-volt bell and
: - o OTIOQ )
Commereig] faahlighiibabtetices bilswotabensddiinaoria i

Interruptep circuits.
bolarity of the batteries.
neets to the
o the top o
be Properly conne
With th }
Circuit; wijy not operate.

4. Cire
Figupe 5 ig
Calling another,
Ftutions in
18 1ty

base of the other.

T
is properly marked fo
The lid of the rear compartment 1511])1Opl(x]l];'n'imvnt con-
] , ; : \ e ¢co a
iral spri the — end of th 3
A spiral spring in : B PR e
base of one battery and a flat spring u()nttmul, mt\t\}o };Lt,tgngs o AsE0
e ; : is i rtant that the : T
y r battery. It is importe S Skt ool
by ()1tll(il’ " 1i<i" that is, the top of one battery making
cted in series; that is,

reversed the local
If one of the batteries should be reversed

fartns o the set.
uits.—Figure 4 shows the circuit diu;:r:n.n :1~“d }w::”(;;‘n((z)fﬁtu‘ti()u is
; i 3 ‘ iagr: f only the ecalling (',n‘cmiv. \\..u, s
i (ifil"\;l’l‘ln:l]‘(l)i(“; ﬂlw sending and recmvmg}t:;:onc i oo
“igure 6 illustrates y 8e { : e
stalled \l\llillll lz: telegraph line wire :m.(l ;:1‘0‘11111?1 flﬁ‘él’;;;]“e o B natide
Msmitting to another., Figures 7 and 8 illustrate t

i nd
ircuits with grour
' ed tele ne circuits
“Station circuit respectively but over simplexed telepho
]'(,'LUI.“‘
Seerion IIT
1 m N h
INSTALLATION AND OPERATIO el
---------------------------- 16
P‘mp'mng e ————————— :
es“fng thecﬁlliug T S~ = =~ ¥ :
o the sending anq rocoiving I m
Tu“"“l:( Urmm“”"““ti into g e S ————————————— 20
fourn o T T et
d Ustmep

ofthe ling relay

) et ar
elegraph se
15, Prepuring the set for installation.—Open ﬂm‘f:er]gy s
o by al cireuit batteries are proj

{‘35 2 anq 3) Incasebhat-
Cring A-2 and BA-30
ailable, any bat-
1€ proper vol-
oxt Y be connected
ol “Mally, care being ex-
Clsed 4o connect them
:‘:th_polari(,ics as indica-
Bures 2 and 4.
ité COVe the headset, from
notimnpartment but do
i Ilsert' 1€ plug in the
dogt. . Adjust the key ag
emred
to SCrew the back contact

80 fap that hotn
and

ne b&tt

Tony,
g I ery
8h t. Testin

MRl iats 1
the 3 ‘reuitiy

e
Celyi

shoulq

e line battery and loc

» being careful not’

L2 LY

wd see
(See

calllng Siralion

¢ ircuit
h line circul
—CQCalli ircuit of a telegrap.
Fiqure 5.—Calling circu 8

l( C i y, gince
e hm(,, 8l
ac 01 1tucts “nlu-k(‘,” at the sam

° ircuit by
& the calling circuit.—Test the calllmi,: tcllll;;(::mw A
1g the line binding-posts L; and Ly, a.ll( tuthc ooy ha
20 * The bell ghoulq ring. If it does not, adjus
b and ¢, .

ircuit.—Test the scndi.

Sting the sending and receiving cirouit. th’i‘ejsMk. it

(b Ving Cireuit, by inscrting the plug of the 1.1eadsct 111. e o
OWler) Operate continuously and its 1,000-cycle

5

a  Stalioh
calle 1L 4565

sing telegraph

Jreuit
this will short-circul

temporaljily
ime pressing
ragraph

ng and re-
nterrupter
be faintly

ey
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audible, but not in the receiver,

short-circuit the line binding pog
A strong signal should be heard ir
stant signal is heard in the receiy

again te™ o key:
Adjust the receiver tt(l) U:::time press n
ts Ly and Ly, and at the e depressed- ignf
1 thelrccci\'cr when the key 1:ssed, orl 11boi:;!'lg ¢
er when the key is “(’tf dc}:mgrap 1 T.wo-s“"“o”
heard when the key is depressed, adjust the relay aii:; }c)ircuii’n'.’a's be n(?cﬂ;'y
18. Methods of connecting into g telegraph WO stu“"nd exclusive
circuit using telegraph line wire ang ground rrtu?'n: £ whioh 18 usei |
together ig g, ground retupp circuit, the single line wire (v(l when theré
for telegraph, are shown in figure 6. This method is use
line wire available exclusively fop telegraph use. s i digP
station cireyst using simplezed tele phone circu gelegns
O separate line wipe available exclusively for

ound returm™ y
ph COBMTE o8 &
c

g
ircul ther
e circe e
. iy amivhilemed tclcph(;none wires tt of the
e telepno™ ", | o ointiof
the line wire g4 shown in figure 7. In this case l‘)oﬂ;ro“l the mldﬂ'le ped ’r;g‘
make up {he telegraph line wire, and the single wire line side 01 gthe inec:P
rides T
ol provic teleg
:(:ct]iuu to the s
instrument: und? 143
Li”g an cV
0:

two-staﬁ""

nections, cases '
cuit.—In bo g tl%f
yd groun e
i 1d be mmle of the
Shm;'m;a termind muldbe |
v d theline 8 " hes- |
set an 1 et
ecte : 55
(I:fcnr]:nkcs no diff
‘ W
which of the tv

Line

7'mnsm//f//7g Station

Fiaurz .

.o gtops th
. This opens the line, bltl(;lignﬂ 80 ¢ more
Cquently stopg all headset or bfh g three he_lr ‘
circust using ground Teturn.n—Wlld have 0P B ‘
it, the two terminal stations shou Jine as de® ed 10 ‘
S Connected to 4} 8round and the other to i g are CODR Gigh T
ban intermeqigge o o 2l g Min frite i SR Jo 0

2 terminals, a8 shown ip figure 8. It makes r,:'culaf ex.ﬂ o O”'rd'
onnected 1 the I, op Ly terminal. In this e 1hone swl eal all
@ circuit, jg g ed around gy intermediate telep tions will B
Ore stations, each of the idle- St:ho circuit: which
er stationg Wworking together in ed in, ! ceive?

© hearq a5 o signals uplegg the headset is plugg r in the r° gm0

case the idle Operatop must Temain ¢loge enough to his set to h.ened in the
any call for hi, station, Breaking transmission is accomplish
Inanner ag iy, ¢ above,

e. All metallie telegraph cireus
return cireuit ixnpracticuble
case both Jine

d cong
T€e oOr more Stalion,

station ground ret,
ling terming]

line wire is ¢
telegraph lin

Tree op Im,

un
grO 's
A kes & © “ipi
.—~When any consideration m& n

; h
instedls  orap
: » & metallic retyrm may be uE’cdrved for tel g;the
terming]q may he Comnected to line wires rese i
use only, both g € connegt,

gides ©
Tepeating coilg

or oné

line
®d to the telegraph legs from the
elept

iy & 1 case);
'one circuits (the more usua

6

in Simplexeq t;
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be ¢
onnected t i
; 0 a wire i
i ey 111:: Izoscr\. ed for t.he telegraph and the other to a simplexed
i ik Ao er medx.ate stations must make certain that their sets
| 3 1 e h-s “Ilt,h the line circuit and not across it are
) ; ne =W : i s
81:05 S r)(clf:l(;lyt] When long lines, high resistance grounds, or leaky
. y e the ¢ | :
ate l:(g(;ﬁ fails to oper- e current through the relay at the receiving station
ma,y b itional battery 2/ '
Serie; e. connected in i % F
\; }\'1th the battery
e cirl(:: f:tach set in the
- 1it, T
it 1 % Inany case
plo; (ndvmab]e to em-
e at each gef g line
e i ; ‘
Inatelry 7W1th approxi-
i X]the same volt-
st tln.)ughther(:lav
e gwill stand a cm;-
o 1current of approx
pere: YW. 300 milliar;n-
IWhout inj
e injur
cmr@rthc]css the Jli:é
) 0?‘:1; should be kept
0111illiamperes if
y CIGU :
FIGURE 7.—Two-station circuit of telegraph set TG-5 operating over

Possi %
ble, since the relay
a simplexed telephone circuit.

Work
8
the lown wch better at
’ er curr
ent value, i
alue, interference troubles are less, and interception is more

diffieyy,
i + Howeyv ;
a::ie to _adjuSt tlfg’rb?fore add{ng external battery, care should be taken each
additiong] battof a).’] for minimum current operation (see par. 20 b and ©),
round conﬁg ‘1_‘“”1‘1 be added only if the relay still fails to function.
ctions.—When ground return cireuits are used, which

Will usuqyy
Y b

e the case, a good ground connection (i. e., one of low resistance)
is necessary not only to
insure sufficient opera-
ting current, but also
to prevent interference
with neighboring tele-
graph circuits. A metal
ground rod about 2 feet
in length driven well in-
to the ground where it is
moist, or where & good
contact is made with the
ground by wetting ity

Transinil ting Station Receiving O falion
TL-1567

7&‘/‘/” Vo) o/

Lans,
Stapn, ing Interme: )
on nediate 7e - N 5
* fg’,‘f)’"”ﬂ /?ecrg;% should provide & gatis-
1GURy 8.~y v Staron” . ses factory ground. Where
ee b
difficulty is experienced

-stati toaiit
tion circuit of telegraph set TG-5 operating

over sim ¢ i
plexed telephone circuits. in obtaining & satisfac-

tory ground connection,
the difficulty may
from each other for
h ground

ang
W i
Bt hen Interference wi
e with other telegraph circuits is noted,

Uced |
ch § VY usin
Dstrument aﬁ; el’_&mte grounds placed at some distance
] ! :
with the ground moistened and packed around eac

7
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rod. Ifitisfound impossible to obtain a satisfactory ground, it will be advisable to
eliminate the necessity for a ground by using a metallic return. (See par. 18 e.)

20. Adjustment of the line relay.—a. The two pointers on the front of the
set marked GAP and SPRING are for adjusting the line relay to obtain good
signals. (See fig. 4.) The one marked GAP controls the length of the air gap
between the armature and the magnet core of the relay. The one marked
SPRING controls the tension of the armature spring. When both pointers are
at 0, the armature gap is smallest and the spring tension is least. With this
setting the relay should operate on a current as low as 1.5 milliamperes. How-
ever, as a rule, the line current will be greater than this and the relay should be
adjusted accordingly so that its armature will operate and release properly
without sticking.

b. To adjust the relay initially proceed as follows:

(1) Connect the set to the telegraph line eircuit or to an artificial telegraph
line. (See ¢ below.)

(2) Set the GAP and the SPRING pointers at zero.

(3) Move the SPRING pointer away from zero initially about 5 points so that
the tension of the spring will hold the armature against the back contact. If a
constant signal is produced when the key is not depressed, move the SPRING
pointer still farther away from zero until the constant signal ceases.

(4) Move the GAP pointer away from zero notch by notch until signals are
heard when the key is depressed. If no gignals are heard upon depressing the
key after the pointer has been moved to the other end of the scale, the spring
tension is probably too great; the SPRIN G pointer must be moved back toward
zero and the GAP pointer again moved away from zero until signals are heard
when the key is depressed.

(5) Move the GAP pointer still farther away from zero until the signals
disappear.

(6) Now move the GAP pointer back toward zero until the signals are heard
again.

(7) Make minor adjustments with the SPRING pointer until the best signals
are heard.

(8) Thereafter, while the instrument is connected into the same circuit, make
adjustments with the GAP pointer until the best signals are obtained. When
once the tension of the armature spring is properly adjusted, it seldom will be
necessary to change it while operating on the same telegraph circuit.

c. When it is desired to make certain that a set is in good operating condition,
in a repair shop, or before the set is connected into a working telegraph cireuit,
it may be tested as in b above, after bridging a resistance of about 2,000 ohms
(such as a radio headset P-11, if available) across the line binding posts so as to
produce an artificial line. However, the final adjustment of the relay must
always be made while the set is connected into the telegraph eircuit in which
it is to operate. This adjustment of the relay should be made on signals trans-
mitted from the most distant station on the circuit, although generally a satig-
factory adjustment can be made while an operator is listening to the signals of
his own set while it is connected into the line circuit.

d. Often it will be found necessary to have different relay adjustments when
working with different stations on the eircuit. These minor adjustments are
made at the time an operator is ready to work with a particular station in the
circuit. They generally will consist only in making minor changes in the setting
of the GAP pointer.
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21. Care and repair.—a. The contact adjusting screws of the relay are
adjusted and sealed at the factory and should not be changed except when repairs
are being made at a regularly established repair shop for signal equipment. An
opening in the top of the relay housing permits cleaning of the relay contacts.
This opening is reached by removing the four small screws in the bottom of the
case of the set which hold the relay housing in place, and then pulling the relay
housing forward until the opening in its top over the relay contacts is exposed. :
To clean the relay contacts, a burnishing tool, if available, otherwise a piece of ‘
smooth steel, or a piece of bond or other similar paper should be drawn between
the contacts while they are held pressed slightly together. The paper used should
be unglazed, and one that will not leave lint on the contacts. The tracing paper
in the back of the message book M~-105 would be satisfactory to use.

b. The interrupter is adjusted and sealed at the factory and no attempt should
be made to adjust or repair it in the field.

¢. The bell, jack, and key contacts should be kept clean and in adjustment in
the manner described in a above for the relay contacts.

d. After the line wires are connected to the set, the top and back compart-
ments should be closed to protect the instrument.

e. When no traffic is being handled remove the plug from the jack to conserve the
local 8-volt battery. The bell then serves as a calling signal for the operator.
With the plug in the jack the bell will not ring, but the battery will be used up by
the continuous operation of the howler.

22. Removal from service.—When removing the set from service, all bal-
teries should be disconnected and removed from their compariments.

[A. G.062.12 (11-4-35).]
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