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SIGNAL CORPS UNJV;~RSAL TEST SET. 
'l'YPE EE- 65. 

This testing set is a condensed wire chie:' 13 s0t anr' is designed for 
testing and locating trouble •m magneto aHd common battery lines 
and apparatus . 'I'he complete equipment is mounted in a substan­
tial carrying case provided with a shoulder strnp and is intended for · 
use at junction points in the field and a11y place along the line, as 
well as for central office work. . It is equipped with a hand generator, 
ringer, transmitter, and receiver, and therefore is entirely inde­
pendent of any auxiliary talking or ringing apparatus so often neces­
·sary with the common form of portable wire chief's sets. If neces­
-sary, it may be also used as a li'ne tester. 

'Testing aitd locating trouble. .. 
This set is designed for making the following tests on either co~-

.mon battery or magneto lines: 
(a) Ringing substation or exchange. 
(b) Talking to substation or exchange. 
(c) Continuity test. · 
(d) Test of short circuit. 
(e) Tes,t .of grounq.1 
(j) Test for crosses on lines carrying current. 
(g) Test for crosses on other lines. 
(h) Measuring a voltage of auxiliary battery. 

·Method of operation. 
The set will operate. equally well in vertical or horizontal position; 

therefore, when it is desired to set it up for use, it may be suspended 
from some point by means of the carrying strap ?r m~y be laid ·flat 
op the table or some other support. Two test clips With the neces­
sary cord are provided for connecting with metallic lines and a small 
ground rod with cord for securing the necessary ground connection 
jn case there is no other means of obtaining ft grom1d. Good con­
nections, both line and ground, should always be secured before 
making any tests, and the ground rod should only be used when a 
better ground is not available. In case tests are being made on 
·grounded lines, a test clip from terminal marked lr-1 should be con­
nected to the line, while the test clip from terminal marked lr-2 
:should be connected to the ground. 

5 
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SIGNAL CORPS UNIVERSAJJ TEST SET. 

i ASURING VOLTAGE OF" 
rv1 r cONTAINED 6ATTE.Ry 

s£L-

FIG. 2. 

F IG. 3. 



SIGNAL CORPS UNIVERSAL TEST SET. 
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Batteries. 
Two sets of batteries are contained within the case. Qne of these, 

consisting of one unit, type BA-1, is used for the telepho~e tra.ns­
mitter, and the other

1 
consisting of two units type BA- 2 lll ~enes, 

is used in connection with all voltmet er rest~. 'f'hese baEtenes are 
contained in their proper compa.rtments locii:ted in tho upper part 
of the case n,nd arc readily accessible for examination. or replacement 
by opening the front of the set. Two_binding osts mark · 
BAT., are provided at the lower right-hand side of the front pa~el, 
and an cxtcrna1 battery may be used in case tho two HA- 2 bat.ten: 
in the case have been removed or are bad. As the maYJll1U 1 
range of the voltmeter is only 50 volts, tho potential of the externa 
battery should not be above this. . . 
· Before carrying the test set in the field or placing it in co:rnnussl~n 

at any point, care should be taken to sec that the batteries are ID 

good condition, and if found weak, should be replaced .. 'l'~~ BA-~ 
battery used for the transmitter can be tested by short Cll'CUltmg th. 
line terminal and throwing key N 0 . 1. to tho' upper or Lis'rEN posi­
tion and tapping on tho transmitter with tho receiver held to the 
ear. Should the battery be bad or weak the tapping on the trnns-

. ' db~cy rnitter would be hea;·d V~l·y faintly in the receiver, but a goo . a e 
will give a gs>od loud sound. To est the two BA- 2 battencs, k Y 
No. 4 should be thrown to Lhe lower or BA.T position, which places the 
battery directly across the voltmeter. These batteries, when pra~ 
tically new, should give approximately twenty-two (22) volts E:: 
unit, or a total of forty-four (44) volts, and when. the voltage d' 
fallen to approximately thirty-eight (38) volts, they should be 

15
-

cardod and replaced by new batteries. 

Ringing substation or exchange. k 
vVb.en a telephone or a local battery ex('hango is to be ca.lled,. tey 

No. 1 should bo thrown to the lower or RtNG position, and. gcnei a. 
0~ 

crank turned while the key is in this posit.ion. Thoro IS a srna 
buzzer in series with the generator which will indicfi,tO whether or 
not the line over which the call is being made is closed or open. After 
the call is made, the key should be thrown to the upper or LISTEN 
position, when the conversation can be carried on in tho usun.l wa~· 
Should the line be of the common battery typo it is only necessaiY 
to throw the key in the upper or LISTEN pos'tion' which will co~plete 
the circuit from the switchboard throuo-h th

1 
scdondary of tho 1nduc.-

. ·1 d h 1 h b 
0 h perator. twn co1 an t o to op one receiver, thereby signaling t. e 0 . · . 

This, however, is not an ideal position for the telephone recerve~ 1
;
11 

view of tho fact that if the current passe tl ·ough the receiver 111 ,a . 
d. t' t d' d s 11 1 1. enO'th 1roc wn en mg to emagnotize the poles · t ·n cut down 1. 1e s r o . 

of in:oming signals and may have a tendc~c;to permanently denlag-

.• 
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RINGING SUBSTATION 

OR EXCHANGE 

TALKING TO SUBSTATION 
OR EXCHANGE 
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nf'lizc this rccci,·er . 'l'hcrdorc, if it i,; necessary to connect to a 
eommon battery lin e n! <~ny I imc, thn i wn lin<' eEps »hou 1d he reversed 
and iL sho11lcl be nsreL"t nin('([ nt which position the incoming sign als 
arc the strongest, and tlu· i<'l <'phon c sh oul<l hf' used in this manner. 
'vvhon thus connedc·d, tlw l'cllTcnt will p.ls through the receiver in 
the direction t.hnt will 1 1·nd to strcngih0n 1hc mngucts rnth or th an 
weaken them and h aY· no dot.rinwnt nl dl(•ct upon tho reccivrr. 

Talking to substation or exchange. 
_\ftC'r cnJ ling tho s\\·itchbonJ"cl or ::;uh. ln1ion or hoth, they may be 

communicated wi th b.\· throwing J.::cy Jo. 1 10 !he upper or L1. TEN 

position. This colln<'l'ts tho I'L'tl'i\'l'l' and secondary of induction 
coil direc tly across ihr Jinl' and h:v m0nns of 1111 ;wx.i li !try contact on 
the key closes th e loca l circuit , consist ing ~>f th e primary of induction 
coil, transmitter, nnd bnt.tcry, thus cxciti1w the ran. miLLer. ·when 
through talking, 1 his ko)· should alway. l)e thrown to its neutral 
position, thcr0by sa ,-in g the t.nm mitt t'r ba tt <'1'~- ns much as possible. 

Continuity tests. 
'l'o tes t the continuity of metallic ci rcui t , k,.,- ~ • o. 3 should be thrown 

to n lower or V. M. B. position. ln this ll~<lllner tho voltmeter in 
series with the testi ng hn.t,t ry is pl ~tccd clirt•dJY n.cross the line and 
tho amount of dcftoc tion ns compn,red with -tlt~ t.otal voltage of the 
battery will depend upon tho resistance of the lin e. In case the line 
is open there will be no deflection, nor will there be a,ny deflection if 
there is only n, telephone across tho line which has fL condenser in 
series with the r inger, as in the common b at tery type. If it is be­
lieved thaL thoro nrc such t elephones on the line, key No . 3 should be 
left in tho V. :M. B. position nncl l-ey No.1 opcra,tcd in tho upper or 
V. M. po. ition son•ra.l times, ,dtich ma.y cn11sc mom0utary cloflee­
lions of the Yoltmoter, clue Lo the charge and discharge of the con­
denser . Such deflections, howc\er, m ay also be obtninocl on long 
lines h aving high ca.pat:iLy, such as rubb0r-in. ulatocl ca,bles. A 
::;imibr test mtn be mn.dc on grounded line bY throwing key No.3 to 
the upper or V. :H. G. posi.1i.on nncl proc<'eclin; in tho snmc rnnnuor as 
for m cta,llic l in es . "' 

A continuity test mn.~- n.lRo he made h~-lllean s of the hand gcncra,Lor 
with key Jo. 1 in theln H'l' or RJXG posi tion the buzzer in series with 
the generator indicating whct.l1cr or not th0 line is op0n. Should the 
generator he used , it will .he .nccessn J·y to ground the test clip .con­
uectcd to L- 2 when eontunnty tes ts n.rc made on grounded lmes. 
_\ s the generator is of the a.ltemnting cuncnt type, the buzzer will 
indicate continuous circuits on lin es haviuo· telephones with condens­
ers in series wi Lh the ringer, even thougl~ the hook switch may be 
open . 
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. Tests for short circuits. h 
h · · · oft o Tests for s ort circuits ' are made by observinO' the deflectiOn .. 1 1 l N 

b l\f osrtron. vo tmeter w 1on coy o. 3 is thrown to the lower or V. · P h 
l . '11 be t e The smaller t 1e rosrstanco of the short circuit tho greater w1 . t d fi · I ll l ·atJO 0 e ecti.on. n a cases t 1c voltmeter readinO' ha~ the same 1 

1
. g l 

. t b l . oo.c m t 1e voltmeter r es1s a I lee that tho cliff oren co between t us r f .
0 and the te~ting battery '~ol~ago has to the line rosistn.nce; thor~ ~~e 

before malnng these tests 1b 1s necessary that the exact voltngo 0 . 

testing battery should be known, which can be obtained by. throw~~: 
key No.4 to the lower 01· BAT position and notino- tho roadwg. 

1 · · h b b b twee1 hno resrstance may t on e found by dividing tho difference 0 con-
tho testing battery vol.tage and the vol tmeter rending when 

CoNTINUITY AND TEST 
FOR SH.ORT CIRCUITS 

FIG. 6. 

. 1 . . . h result nected to hne .by the ast-named r eaclmg and multrplymg t e l1Ins· 
by the resistance of the voltmeter, whieh is approximately 3,500 ° to 

h l l th . · . batterY As an example, s ou t e voltmeter show tho tostmg . be Z5 
have a potential of 42 volts and the readino- of the voltmeter .

11 
be 

t d t 1 · b · · t e Wl volts when connec e 0 t 1e hne, the lmo res1s anc . 

42 25 l for each _ -_ x 3,500 = 238 ohms. A set of curves mn,y be prepn,rec . 
25 . . .. ct. .As 

t est set, from winch the reststance of tho line may be. rend du?t would 
the voltage of tho test battery will vary slightly w1.th ago, ~oltages, 
be necessary to prepare several curves representing drfferent ting 
and in reading the resistanee from any of these the curve rep:·e!e~}1en 
the actual battery vol tage as shown by the ,-oltmotor readll1o 
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FIG 7. 

F IG. 8. 

I NTERIOR VIEWS SHOWING WORK I NG PARTS OF UNIVERSAL T EST SET. 



SIGNAL CORPS UNIVERSAL TEST SET. 11 

key No.4 is thrown to the BNI.' position should be used. By meas­
uring the resistance in this manner it is easy to distinguish between 
the short circuit and a line having one or more bells bridged a.cross it 
without condensers in series. While no fixed rules can be gi\en for 
making . location tests in this manner, operators may, after some 
experience and knowing the line conditions, determine the approxi­
mate location of the trouble. The size and the kind of wire in the 
Circuit as well as the number of telephones b1·idged across the line 
and whether or not A.ny of these telephones may have the hook 
closed, thus placing the receiver and secondary of induction coil 
directly across the line, will have to be taken in to consideration. 
Telephones having condensers in series with the receiver will on1y 
show the resistance of the ringer circuit across the line when making 
this test, even though the hook switch may be closed. . 

The 'table given on, page 14, showing the weights and. resistance of 
the several types of wire more commonly used by the Signal Corps 
for line and field purposes, will probably be of great assistance to 
the tester in making location tests or short circuits and other tests· of 
this kind. 

Tests of grounds. · 
To test a line for ground, the test clips should be attached to the 

line in the usual way and a good ground secured by means of the 
ground connection of the test set. Key No.3 should be then tlnown 
to the upper or V. M. G. position, and if lme No. 1 is grounded it 
will be indicated by a deflection of the voltmeter. Key No. 2 shol11d ' 
then be thrown to the lower or L. R. position, thus reversing the 
connections to L-1 and L-2. A deflection of the voltmeter woUld 
then indicate that ground is on L-2. In making these tests, if no 
deflection is shown on the voltmeter in' either case it will indicate tba.t 
both lines are clear; however, there may be instttnces where a service 
buzzer o'r the telegraph set may be using the ground return, in which 
case a deflection Will be observed upon the voltmeter. In case it is 
desired to measure the resistance of the ground, it may be ·done as 
explained under "Tests for sho1·t ci1·cuits.'' · 

Tests for crosses on lines carrying current. 
In tests for crosses with li~1 es carrying current, such as telegraph 

lines, or common battery telephone lines, connections should be made 
in the same manner as the test for grounds. Key No. 3 should be 
thrown to the upper or V. M.G. position and key No. 4 to the upper or 
V. M. position. This will place the voltmeter directly in the circuit 
between L-1 and the ground and will show by a deflection of the 
voltmeter whether or not this wire is crossed with 11 grounded circuit 
line carrying current. By throwing key :No. 2 to the. lower or L . R. 
posit~on the same test is made upon the wire in connection with L-2 
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iDstea<l of L -1. C::trc shonld be taken in making. this test, for if tho 
potential of tho foreign current is great er tha n tho voltage of the 
tosti 1g Yoltmctor, thoro is dftnger of injuriug the voJtm0tor ; therefore 
should tho needle pass beyond the limit or tho seale the instrument 
shoulrl he disconnected at once. Jn this test, should tho voltmeter 
ron,cl in tho wrong direction it may be reversed hy thr owing key No. E 
to the upper or V. M. H. positioll. 

Test for crosses on other lines. 
In making a test for a 01·oss between two lin es, tt ground connection 

of tho test sot shoulcl be connected to the line which is suspected to 
cross vith the line under test and test marlo in tl1c sumo mftnner n,s 

TEST FOR GROUNDS AND FOR 

CROSSES ON OTHER LINE.S 

F IG. 9. 

in "Tests of g1'01mds ." After testing the line with key No. 3 in the 
upper or V. M. G. position and key No. 2 in its centrnl or normal 
position, the latter key should be thrown to the lower or L. R. 
position, which will reverse the conne tions to L-1 and L- 2, and tho 
test repeated for L- 2. If no deflection is observed on tho voltmeter 
in either case, it will inclicu,te that there is no cross between the line 
under test and the one suspected. If it is still believed Lhat the line 
under test is crossed. with some other line, it will be necessary to 
move the ground connection of the sot from line to line and the test 
repeated on each of the ~ther suspected. lines. If a reading is obtained 
and is in the wrong direction the voltmeter may be reversed by 

. ' 
key No. 5 as in the previous test. 
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TEST FOR CROSSES WITH OTHER 
LINES CARRYING CURRENT 

MEASURING VOLTAGE OF 
AUXILI ARY BATTER I E.S 

FIG . 10. 

l•'w . H. 

13 



' ·'·t 
~~· 

1~ SIGNAL CORPS UNIVERSAL TEST SET. 

Measuring a voltage of auxiliary battery. 
It is often desirable to test the voltage of a dry cell or set of dry 

cells . connected in series. This may be clbne by connecti~g ~be 
tcrmmals of the batteries which it is desired to test to tl1e two bmdmg 
posts on the upper left-hand corner of the front panel nnd throwing 
key No.5 to the lower. or EX. BA'I'. TEST position, which will place 
the battery under test directly ncross tho voltmeter. In no case 
should !t battery whos potential is more than 50 volts be tested 
with this set, as this is the extreme rano·e of the voltmeter .and a 
higher potential would probably dam:ge the instrument. The 
battery should also be I roperly poled in order to make tho voltmeter 
read correctly. , 

RESISTANCE AND \VEroHTS 0]' Wnms AND CAnLJ~S J\fosT CoMMONLY UsED DY TilE 

SIGNAL Cours FOH CoMMUNICATION PunrosEs. 

['!'be re.;i s l~nce given iu this table is correct for a temperature of 68° F. (20° C.), and 
Wlll be greater for a htgher tempcraLure and less for a lower ternperatule.] 

Hard-drawn bare copper wire : 

~~·l!~~f~~~s ······:········ ••••.•••••.• • ••.••••••••• 
Galvanized-iron wi re of B . 13. grade : · · · · · 

~~: ioBn~~v.Gci::::::::::: ::::::::::::::::::::::::::::::: 
No . 12 B. \V. G ........................................ .. 
No . 14 B. \V. G ........................................ .. 

Bronze, pho3phor, No. 17 B. & S ............... . ............... . 
Outside distnLuLing, twisted pair, cop1 er, clad, No. 17 B. & S . _ 
1~ielct, •. 11 slrancl: 

:->mgle ............... . ... · · ............ _ .... . ....... . .... . 
Tl'iistecl pair ............. ·· . . ........ _ .................. :. 

Outp?si, 7 strand (3 st el, 4 bron7.e) : 
:->mgle .. . ............ . .............................•...... 
Twisted pair ............. · · .... . .. _ ......... . . .. . . . .... . . . 

Duzzer (2 steel, 1 copper) ... · ·:· ................ _ ............ . 
Cable, paper insnlaled and lead covered: 

No. l!.l B. & S., 10 pair ................................... . 
No. 22 B. & S., 10 pair ........................... .... .... . 

0 

'Vl'i '~ht 
per mile. 

264. 0 
20!). 3 
166.0 
104.5 
104.5 

320. 0 
260. 0 
165.0 
96.0' 
33.0 

2·10. 0 

90.0 
183.0 

64.0 
130. 0 

7.0 

5,610.0 
3,000.0 

Resistnnco 
per mile 
of sin~lc 

wire, 
jn ohms. 

3.31 
4. 1.73 
5. 264 
8.37 
8.37 

17. 19 
21. ]5 
33. 33. 
57. 2\J 
42.0 
!)5. l 

G1.0 
52. 0 

1~0. 0 
142. 0 

110, 8 

44.0 
!>8. 0 


