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Page 2, par. 1. Purpose. Add the following: Test set EE-65-G
in general is the same as test sets EE-65-C, -D, -E, and -F. There
is no difference in the circuit used, general layout, and employment.
Page 3, par. 2. Description. Add the following at the end of subpar.
b: The following differences are found in test set EE-65-G as com-

pared to test sets EE-65-C, -D, -E, and -F': :

)

(1) Chassis.—Material is steel instead of aluminum.

(2) Generator—GN-38-B is used in place of GN-38. In an
emergency GN-38 can be used for replacement.

(3) Panel. ——Mmor changes regardlng layout of mounting
holes and fastening to hinge. \

(4) Key mountmg bars. — Steel ; change in method of
fastening.

(5) Hinge studs and supports—Steel; shortened support.
(6) Screws.—All screws are now finished steel. . |

(7) Box.—Minor changes regarding construction details, loca-
tion of rivets, and hardware.

(8) Circm’i plate—Contains parts list with nomenclature;
schematic wiring diagram is drawn in accordance with present
standard practice.

Page 20, par. 26. Functioning of parts.—Delete heading of subpar.
a. Generator GN-38 and substitute the following: ‘
a. Generator GN-38-B.

Pagé 37. insert new paragraph at the end of par. 31. Removal and
assembly of parts:

'3115. Monstureprooﬁng and fungiproofing.—a. General —Com-
munication failures commonly occur when Signal Corps equipment
is operated in tropical areas ‘where temperature and relative hu-
midity are extremely high. The following problems are typical :

(1) Resistors and capacitors fail.

(2) * Electrolytic action takes place in coils, chokes, transformer -
wmdmgs, etc., causing eventual breakdown.
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(3) Hook-up wire and cable insulation breakdown. Fungus
growth accelerates deterioration. '

(4) Moisture forms electrical leakage paths on terminal boards
and insulating strips, causing flash-overs and crosstalk.

(5) Moisture provides leakage paths between battery terml-
nals.

b. Treatment.—A moistureproofing and fungiproofing treat-
ment has been devised which, if properly applied, will provide a
reasonable degree of protection against fungus growth, insects,
corrosion, salt spray, and moisture. The treatment involves the use
of a moisture and fungi-resistant varnish applied by means of a
spray gun. A brief description of the method of application follows:

(1) Al repé,irs and adjustments necessary for the proper oper-
ation of the equipment are made. '

(2) Equipment to be processed is thoroughly cleaned of all dirt,
dust, rust, fungus, oil, grease, etc.

(3) Equipment. is partially 'disassembled and certain points
such as relay contacts, open switches, bearings, air capacitors,
sockets, ete., are covered with masking tape.

(4) Equipment is thoroughly dried by heat to dispel moieture
which the circuit elements have absorbed.

(5) All circuit ele;nents and all parts of the equipment are
~ sprayed or painted with three coats of mmstureprooﬁng and fungi-
proofing varnish.

(6) The equipment is given a final operational check.

¢. Detailed Instructions. — For detailed instructions in the

spray method of moistureproofing and fungiproofing, refer to main-
 tenance manuals on Signal Corps equipment and instruction
manuals covering moistureproofing kits. Following are step-by-step
instructions for treatment of EE-65-G.

(1) Disassembly:
(a) Remove fiber clamp over three test leads.

(b) Remove leads.

\



(c)
(d)
(e)
)
(9)
(h)
(%)
()
()

0}

(m)

(n)
(o)

(2) Masking:

(a)

)

(¢)

Loosen knurled nut above meter to open case.
Remove generator handle.

kScreW down knurled binding posts.

Remove key handles.

Remove keys.

Remove generator.‘

Remove spring pack from generator.

Remove buzzer clapper.

Cut cable lacing and spread wire.

Meter (MAINTENANCE SECTION TM 11-472).

Remove induction coil C-105 and holding coil C-158
from cabinet. Do not unsolder leads.

Remove jack J K-37;

Remove batteries. DO NOT APPLY HEAT TO BAT-
TERIES.

1

Mask two magnet cores on buzzer.
Mask six battery contacts.

Mask all key contacts.

(3) Dry fortwo houfs.

(4) Spray with three coats of MFP VARNISH and reassemble.

(5) Test operation.

(6) Mark MFP and date of completion. v

Page 37, par. 31. Removal and assembly of parts. Delete heading of
subpar. d. To remove generator GN-38 and substitute the following :

d. To remove generator GN-38-B.
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Page 38, par. 33. List of replaceable parts.—a. Components. Delete
the following :

Weight
(1b.) (o0z.)
1 generator GN-38 with crank GC-9..... 2 2
Substitute the following :
Weight
(b)) (oz.)
1 generator GN-38-B with crank GC-9.... 1 14

Page 38, par. 33b. Replaceable parts.—Delete all of subpar. b, and
substitute the following :

b. Replaceable parts.—Test set EE-65-G. -



dNoyd YOLVIEANHED
: ~ dnd‘raysep

doj ‘pmig
\ woyoq ‘prig
X-9T0T ased 01 jroddns Yorjje O, {yIe8Uy
. dog ‘xero)
wooq “Ie[od
. g B pajquesse -
uid Jojusd pu® Ul woyoq ‘yuy doj ‘jroddns pry
: dNo¥y LI0ddNs dI'l
- o4, T snutwr Xo snyd ‘swyo 00009 .
V-0686 fo4T snutm a0 sn{d s}0A (G0 §6-JI IPIPUNOA 861L48
. - dexjs 0} pode)s odo[eAud
) ul (9% We)) SIang pue §39Al 107 payound pue
desjs Suiliae) | J9UJ0 [pUS_BUO 0} PI[qUIOSSE B[N Jeq UM ‘{dBnig T/1269Z%
oo ) : perquiesse
deays Surfire) | SLING pus s18AL }3q ¢dyo pue deus sseuxey {deils 1G69Z7V -
08-vd )
X-L¥6 A19)yeg SUIBOL PUB JOBIUOD 1102 ‘Furrdg 2q/ase90vds
X-€v6 _ Buixds £1937eq SPIOH yoo1q orjouayd ¢ Surids ‘Tsurelay] ,
: ased 0] [Pued yor}y SI9ALL U}IM SNONUIIUO0D ‘@3Ury
9880 01 PI[ Yoeny i SI9ALL YHIM ygnq ‘98ulH
BuLl 99D YoBPv S1Ing pue SIPALL AIM f9ye[d doo]
dexjs yoepy 3uwr 99
ased 0} deijs Yoy SIING pue $39A Y3im § doo] urugoo.g -
i 9580 J10J 00T SI9ALL YA 3[0q MeIJ
dN0YH ESVD
X-096 . urd
X-GL82 [pued Ul pnjs 8Inadwvs o, JOYSBM|
X-$56 euBd }001 0, . 3901 ‘pnis
X-v49¥¢ oue)sIsaa 9593 doory punom airm ‘QeMm %17 ‘95T + Swyo Q00T ‘10ISISVY)  TY/A990VAE
"ON 3red uonduUng uotdiI9sa( pue dwreN .oWH w%mam

SJAIN




G- X-7801
T-X-7601
D-X-¥860T
X-696
¥96¢
X-866

X-666
X-976

X-476
0-0663
X-600T

X-766

X-6LG3
8-16L1-ADS

%01

L6LT

V-9%60T

_pee[ 38

Speo] 1893 S9INIAF
BULIIM 82IN998

qoﬁoo:nou Aiogyedq

uo13oUU0d A1933eq

08 Ve A033Eq SUIRIPY
v d A193yeq SUTEINT
Sununowt xozzng
SI9JUID ISYSB M

10181894 puU® 10)BI3US Suppunomy
- 1038I19Ud3 BUUNOW
J103eIsUad Bujuno|w

8LY-D P10D

p0d ‘durerd
o[qeo ‘dure[d

N T HY L% X 9 SMIIOS
poom UM fe[qnop adAj Moojsouyeq {Aroyyeq ‘did|
; . HI .5 X9
eMaIds poom ‘eldurs adA3 yoojseuyeq Aroreq ‘dird
- HY , % X 7 SM319S poosm.

WM “yorlq ‘pezlaIepuoq ‘(ee)s Julrds ‘Aroyyeq ‘dIip
yovlq ‘pozLiepuoq ‘[e93s Sutrds ‘A19338q “dI1D
gggvD 103108dEe)

T190edyg

o= suryo (g ‘1ozzng
‘yor[q ‘pazirepuoq  [999s ‘Surysng
V-67T-I.L 380 Surpurg

: faaquy ‘1oysem

MIJOS (T "ON IOF ¢300[ ‘IoUse
/Ppeol SuIpulq ‘QUIYIBW ‘MaI0S
I0jeI8Uss ‘A[quiesse Suridg

6-09 10jeI2UdS ‘HUBIL)

g88-N5 I0}eIdUsY) 10 8g-N¥) I03BIOUDY)

8LYTHUS

80STZ¢E
G0STZE

§-L3L3ZG
¥-L2LEZS
¢gede

2s/8888Y

yavay
g88e8dv

10 8g8GY




LOOV SUO1}09UU0d BULIOP[OS 0] [eUIULIBT, LOOTTZE
9T-L8LT 10}BI9US J00UU0)) Sn[ reurmIa g, 9G8T01ZS
X-99S% sdAI[o 1597 pUB I9}0UI3[0A JOIUUO)D ’ Snyreurwidy|  TL/HS90FAE

pox T%08[q g ‘sS4 LD 104 Ao ‘sa[puBH
V-715¢ XA/ A ooueysisat doorg A9y X¥18'38090¥
a1
A19)3Rq [RUI9IXD J)NIIISYNS 10
V8LLT A PUT] §S010% 1930UI}[0A JIIUUO] Ao3f| VSLLTS0SDY -
O A punoid o3 1o
X-366 GINA SUI[ 0} UWINJOI 12JOUR[OA £93|  X€6'680S0¥
YINY 191U [OA OSI940Y
VLILLTAT VLLLTY'T U] 881949y Lo VLLLTS0SDV
X-L66 Buiueysi| pue SuISUry . £oy|  XL6'680S0¥
X196 Lg-AL HokL LESSZ3
D-LL8TADS S0T-D [ro2 uonanpuy G0TO8
q-18LedDS 89T-0 [102 SUIP[OH 89108
g pedurels g
T pedwels g
1) pedures3s g
LET-T.L dr 3597,
.o%aw,ﬂm : uonpoung uorpdLIdS9(] PUB dUIBN .o% .v%waw




*TM 11-361

RESTRICTED

TECHNICAL MANUAL WAR DEPARTMENT,
No. 11-361 WASHINGTON, February 2, 1943.

TEST SETS EE-65 AND EE-65-A THROUGH -E

DEMOLITION NOTICE

Destruction when capture is imminent

In the event it should become necessary to prevent the cap-
ture of this equipment—

DESTROY IT SO THAT NO PART IS SALVAGEABLE
OR USABLE BY THE ENEMY. BURN ALL DE-
SCRIPTIVE PAPERS AND BOOKS.

In the destruction of equipment, all panels, switch and in-
strument boards, controls, relays, and meters should be de-
molished. All electrical wiring, where practicable, should be
ripped out and all operating instruments such as microphones,
keys, and phones should be broken.

Equipment can be destroyed by explosives, hammers, axes,
burning, grenades, or by gunfire. When time permits, bury
all debris or scatter into streams or other bodies of water.

Secrion I. General.

Paragraph

Purpose - I._
Deseription 2
Set box__ e 3
Test unit 4
Test, keys and their uses S 5

II. Employment. /

Initial procedure . . ________________ 6
Installation. . ______________________ 7
Preparation for use . ___________ 8
To ring a local battery substation or exchange_ 9
To signal a common battery exchange_____.___ 10

To talk to a local battery substation or exchange
or to a common battery exchange___________ 11
To talk to a common battery substation...____ 12
Test for continuity of a metallic circuit_______ 13
Test for continuity of a ground return circuit_ 14
Test for a ground on a metallic circuit_______ 15
Test for eapacity . ____________________ 16

*This manual supersedes TM 11-361, August 25, 1941, and C 1, February 14, 1942,
504740°—43——1 1



1-2 TEST SETS EE—65 AND EE—65—A THROUGH -E

Section II. Employment—Continued.

Paragraph
Test for distance to an open_________________ 17
Test for crosses with lines carrying current...._ 18
Test for crosses with otler lines______________ 19
Measuring an external battery voltage.________ 20
Ringing tests for opens, shorts, or grounds__.._ 21
To determine value of an unknown resistance__ 22
To determine capacity between two wires_____ 23
Procedure in testing for an unknown fault____ 24
Precautions during operation _____ __________ 25
III. Functioning of parts and circuits. ’
Functioning of parts _______________________ 26
Theory - 27
Wire oo 28
IV. Maintenance.
Adjustments for field upkeep________________ 29
Location of components__.._________________ 30
Removal and assembly of parts______________ 31

V. Supplementary data.
Table of resistances and weights of wires and

eables ____ ____ o 32
List of replaceable parts___._________________ 33
Table of resistances .- . 34
Manufacturers and their addresses_ .. _.. __- 35

Section 1

GENERAL
Paragraph
Purpose . — 1
Description _- _— 2
Set DOX e e e 3
Test unit 4
Test keys and their uses 5

1. Purpose.—Test sets EE-65 and EE-65-A, -B, -C, -D, and -E
have been designed to provide a wire chief’s testing equipment in a
compact portable form for use both in the field and in permanent
central office installations.

2. Description.—a. Each of these test sets contains equipment for
talking, signaling, and testing wire line installations. The circuits
used in the test set for talking and signaling are similar to those used’
in the telephone EE-8-A, except that the test set EE-65 does not
employ an antisidetone circuit for its talking circuit. The testing cir-
cuit contained in the test set permits measurement of d-c voltages up

2



TEST SETS EE-65 AND EE—65—A THROUGH —E 2-3

to 50 volts, and of resistances from 22 ohms to 2 megohms. The test
circuits of each of these test sets are fundamentally the same electri-
cally although later models incorporate minor improvements in me-
chanical arrangement and the addition of a sixth key to increase the
range and versatility of the test set. The weight of the test set com-
plete without batteries is approximately 16 pounds, 13 ounces.

b. There are minor differences in the several models of this set. Al
voltmeters are of 50,000 ohms resistance except on the test set EE-65,
the voltmeter of which has a resistance of 3,000 ohms. The test set
EE-65-B has a larger voltmeter and correspondingly deeper case
cover. The test set EE-65 is equipped with a separate transmitter, a
separate receiver, and a separate ground rod which are carried in the
case; none of these items is a part of the other test sets. The key ar-
rangement on test sets EE-65 and EE-65-A and -B is identical. The
test sets EE-65-C, -D, and —E are identical; they differ from the test
set EE-65-A principally in having a sixth key and some differences
in their key connections.

¢. The handset and plug (for all models except test set EE-65),
the two telephone batteries BA-30 (or one battery BA-1 for test set
EE-65), and the two test batteries BA-2 are not component parts of
the test set. They must be supplied separately.

d. Hereafter when the information contained herein applies to all
models of this test set, they will be referred to collectively as test set
EE-65-(*).

3. Set box.—a. Test set EE—65.—The set box consists of a wooden
case, metal bound. with hinged cover. Itis provided with a quick-act-
ing latch lock and has two supports for attaching the carrying strap.
The case acts as a support for the testing equipment, the entire set of
keys, voltmeter, generator, buzzer, induction coil and holding coil,
together with the necessary wiring, all mounted on a hinged bakelite
panel. Within the case a battery, compartment is provided for the
talking and testing batteries, whereas a compartment on the left side
of the test panel provides space for carrying the transmitter, receiver,
test cords, and clips. Inside the cover is a clip for holding the ground
rod. The test set EE-65 is equipped with a 8,000-ohm voltmeter.

b. T'est set EE—-656—A —The set box consists of a wooden or fiber box
similar to that of the test set EE-65, except that instead of a compart-
ment for listening equipment, a ‘small receptacle is installed in the
cover for storage of the three test leads. A wiring diagram of the test
set is also placed inside the cover. No ground rod, transmitter, or
receiver is furnished.

¢. Test sets EE-65-B,-C, -D, and —F —The set box is similar to that
of test sets EE-65 and EE-65-A, except that a deeper voltmeter is

3



34 TEST SETS EE—65 AND EE—65—A THROUGH —-FE

used, making it necessary to provide a deeper cover. Charts for the
evaluation of measurements are also included in the cover.

4. Test unit.—a. T'est set £'F.—65.—The test unit set up in position
for service is shown in figure 1. The voltmeter at full scale reads
50 volts. Each space on the scale has a value of 1 volt, every fifth and
tenth unit being shown by a longer line on the scale. The upper left-
hand binding post is for the ground connection and is designated GNI.
The next two posts are the line terminals and are designated L-1
and L-2, respectively. The thumbserew directly over the voltmeter

TL-3150

Frovre 1. - Test set EE-65 ready for operation front view.

locks the front panel in position. At the lower right-hand side are
two binding posts for connecting an external battery when batteries
BA-2 are not available. These posts are designated EX. BAT,, the
left terminal being the positive terminal. When an external battery
is used, the internal battery must be disconnected. The transmitter
is connected to the two upper binding posts located at the lower left-
hand side of the testing panel and are designated TRANS. The test-
ing receiver is connected to the next two binding posts which are
designated REC. Two-way flexible cords are used for these connec-
tions, The generator handle is located in the lower center of the panel.

4



TEST SETS EF-65 AND EE-65-A THROUGH —-E ) 4

The binding posts marked BAT. TEST are no longer used under the
new test procedure described herein,

b. Test sets KE-65-4 and -B.—The test unit set up in position for
service is shown in figure 2,

U aesz

AL

— Test set EE-65-A ready for operation—{front view.

o

Ficurre

(1) The voltmeter at full scale reads 50 volts. Each space on the
scale has the value of 1 volt, every fifth and tenth unit being marked
by a longer line on the dial.

(2) The upper left-hand binding post is for the ground connection
and is marked GND. The next two posts are the line terminals and

5



4 TEST SETS EE-65 AND EE—65—A THROUGH -E

are designated L-1 and L2, respectively. The thumbscrew directly
over the voltmeter locks the front panel in position. At the upper
right-hand side are two pairs of binding posts. The upper pair is
for connecting any external battery source whose value is to be meas-
ured, and is marked BAT. TEST; these binding posts are no longer
used, as a new procedure for testing an external battery has been
developed. The lower pair is for connecting an external test battery
when batteries BA-2 are not available.

Ficure 3.—Test sets EIE-65-C, -D, and - ready for operation—front view.

(3) The hand set, if similar to hand set TS-9, is connected to the
jack JK-37 at the lower left-hand side; otherwise the handset is con-
nected to the binding posts T, C, and R.

(4) The generator handle is located in the lower center portion of
the panel.

e. Test sets EE-05-C', -I); and —F/.—(1) The test set in position for
service is shown in figure 3.

(2) The voltmeter at full scale reads 50 volts. Each space on the
dial has a value of 1 volt, every fifth and tenth unit being marked by
a longer line on the dial.



TEST SETS EE—65 AND EE-65—A THROUGH —E 4-5

(83) The upper left-hand binding post is for the ground connection
and is marked GND. The next two posts are the line terminals and
are designated L-1 and I-2, respectively. The thumbscrew directly
over the voltmeter locks the front panel in position. At the upper
right-hand side are two binding posts for connecting an external
battery when batteries BA-2 are not available. These posts are des-
jgnated EX. BAT.,, the upper terminal being the positive terminal.
When an external battery is used, the battery within the case must be
disconnected. :

(4) The hand set, if similar to the hand set TS-9, is connected to
the jack JK-37 at the lower left-hand side; otherwise the hand set
is connected to the binding posts T, C, and R.

(5) The generator handle is located in the lower center of the
panel.

5. Test keys and their uses.—a. Test sets EE-65 and EE-65-A
and —B.—The various talking and testing circuits of these sets are
controlled by five keys mounted in a row in the center of the testing
panel. For purposes of identification, these keys are considered as
numbered from left to right.

(1) Key No. 1 when thrown to LISTEN position is used for listen-
ing or talking. When thrown to RING position, it is used for ringing
out on the test leads, the generator crank being turned at the same
time. The buzzer provides a signal to show whether or not the line
isclosed. Key No. 1 on test sets EE-65—-A and -B locks in both up and
down positions. Key No. 1 on test set EE-65 is nonlocking in RING
position.

(2) Key No. 2 can be moved only to position L. R. It is used for
reversing the test leads.

(3) Key No. 3, when in the V. M. G. position, connects the positive
side of the test battery to GND and connects the negative side of the
battery through the voltmeter to L1, or to L~2 if switch No. 2 is also
operated. Key No. 3 is used when testing for grounds. When thrown
to V. M B. position, the voltmeter, in series with the testing battery,
is connected directly across L1 and L-2 for locating shert circuits
or for making other resistance tests.

(4) Key No. 4 in the V. M. position disconnects the testing battery
and is always used in conjunction with key No. 8. If used with key
. No. 3 in the V. M. B. position, it connects the voltmeter directly across
L-1 and L-2. Thus, by placing any external battery source on bind-
ing posts L~1 and L-2, its potential may be measured. This pro-
cedure eliminates the necessity for using the binding posts marked
BAT. TEST. With key No. 3 in the V. M. G. position, it connects the
voltmeter directly across L-1 and GND.

v




5 TEST SETS EE—65 AND EE—65—A THROUGH —E

(5) Key No. 5 in the V. M. R. position is used to reverse the termi-
nals of the voltmeter. This relieves the tester from having to change
the test leads when measuring an external battery. In the EX. BAT.
TEST position, the voltmeter is connected directly across the BAT.
TEST binding posts for measuring any outside potential within the
range of the voltmeter.

(6) Various combinations of the keys provide the necessary testing
citcuits for the usual magneto and common battery system tests.

b. Test sets EE—65-C,—D, and —E .—The various talking and testing
circuits of these sets are controlled by six keys mounted in a row
in the center of the testing panel. For purposes of identification, keys
are considered as numbered from left to right. The operating posi-
tions of each are designated by letter combinations.

(1) Key No. 1, when thrown to LISTEN, is used for listening or
talking. When operated to RING, it is used for ringing out on the
test leads, the generator crank being turned at the same time. The
80-ohm buzzer provides a signal to show whether or not the line is
.closed. \

(2) Key No. 2 can be moved in one direction only, to position
L. R., and is used for reversing the test leads.

(8) Key No. 8, when in the V. M. G. position, grounds the positive
side of the test battery and connects the negative side of the battery
through the voltmeter to binding post L-1. This key is used when
testing for grounds. When key No. 3 is thrown to the V. M. B.
position, the voltmeter, in series with the testing battery, is connected
directly across the test leads for locating shorts or making other re-
sistance tests.

(4) Key No. 4, when in the V. M. position, disconnects the testing
battery and connects the voltmeter directly across I-1 and ground
(with key No. 8 thrown to V. M. G.). With the key in the E. B.
position, the self-contained testing battery is disconnected and the
external battery is inserted into the circuit instead.

(5) Key No. 5 can be moved to the V. M. R. position only. Itis
used to reverse the terminals of the voltmeter. This relieves the
tester from having to change his test leads when measuring voltage
from an external source between IL-1 and L2, or between L-1 or L2
and ground.

(6) Key No. 6 has two nonlocking positions and is used for making
loop resistance measurements. In the V. X. position the voltmeter,
with key No. 3 in the V. M. B. position, is connected across the test
leads. In the V. position, it is connected across a built-in resistor.
Since in either operated position the current drain from the testing

“battery is very great, this key should be operated only as short a time

8



TEST SETS EE—65 AND EE—65—A THROUGH -E 57

as possible. In order to indicate this, the key has been provided with
a red handle.

(7) Various combinations of the keys provide the necessary testing
circuits for the usual magneto or common battery tests.

Skctron 11
EMPLOYMENT

Paragraph
Initial - procedure - - 6
Installation . _ 7
Preparation for use R 8
To ring a local battery substation or exchange __ 9
To signal a common battery exchange - 10

To talk to a local battery substation or exchange or to a common battery
exchange - 11
To talk to a common battery substation__.____________________ ____________ 12
Test for continuity of a metallie e¢ircuit . e - 13
Test for continuity of a ground return cirewit __.__________________________ 14
Test for a ground on a metallic cirewit - ________ . ______________________ 15
Test for capacity 16
Test for distance toanopen _________________ 17
Test for crosses with lines carryingeurrent ______ . ______________ 18
Test for crosses with other Yines _________________ o ____ 19
Measuring an external battery voltage e 20
Ringing tests for opens, shortsor grounds ___.______ ___ ___ __________ 21
To determine value of an unknown resistance ________ e 22
To determine capacity between two wires ___________________ . __..__ 23
Procedure in testing for an unknown fault .._._ 24
Precautions dul‘il'lg operation oo 25

6. Initial procedure.—A fter test set EE-65—(*) is taken from its
cardboard container it is ready for installation.

7. Installation.—a. Batteries.—Open set box, loosen the knurled
screw at top center of panel, and swing hinged test panel-out. This
exposes space for batteries. Put two batteries BA-2 in place, con-
necting the minus lead of one battery to the Fahnestock clip marked
minus (—), and the plus lead of the same battery to the double
Fahnestock clip in the center. Connect the minus lead of the second
battery BA-2 to the same double clip, and the plus lead to the Fahne-
stock clip marked plus (+). If no batteries BA-2 are available,
connect any available battery between 38 and 48 volts, located out-
side the test set, to the terminals on the panel marked EX. BAT., ob-
serving correct polarity. Also insert twe batteries BA-30 (flashlight
cells) with the center terminals facing toward the vight (generator
side). The test-set ISE-65 is designed to use one battery BA-1 in
place of two batteries BA-30. However, when battery B.A-1 is not
available, two batteries BA=30, with a metallic spacer to make them
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7-10 TEST SETS EE-65 AND EE—65—A THROUGH —E

equal the length of a battery BA-1, may be substituted and used on
the talking battery holder of test set EE-65.

b. Hand set—(1) Hand set T'S-9—( ), used with test sets EE-
65-A through -E, is connected to the three binding posts located at
the lower left-hand side of the testing panel. The upper of these
terminals marked R is to be connected to the white wire of the hand set,
the center terminal marked C to the red wire, and the lower terminal
marked T to the black wire. If a hand set or a head and chest set
with a plug PL—58 1s used. the connection should be made by inserting
the plug into jack JK-37 which is located next to the hand set ter-
minals.

(2) The test set EE-65 has a separate transmitter and receiver
furnished as component parts of the set. (See par. 4a.)

8. Preparation for use.—Test set KE—-65—(*) can be used in either
a vertical or a horizontal position. '

a. Before using, remove the test lead clips from the fiber pocket in
the cover and connect the clip marked G to a ground connection (water
pipe. ground spike, ete.). The test and ground leads of test set EE—
65 remain attached to binding posts IL-1, L2, and GND.

b. If the voltmeter fails to read “zero” with all keys normal, adjust
the screw on the face of the voltmeter.

¢. Inspection of the set, to determine that it is in operating condi-
tion, should be made as follows:

(1) Inspect all cords and terminals and see that the cords are
securely held by their respective binding posts. |

(2) Operate key No. 3 to V. M. B,, short-circuit test leads from posts
I~1 and L-2, and read the battery voltage. The voltage should be
approximately 45 volts when the battery 1s new.

(8) Operate key No. 1 to LISTEN and short-circuit the test leads
from posts L~1 and I-2. Place the receiver to the ear, press the
thumb switch in the hand set (or sepdrate transmitter of test set EE~
65), and blow lightly into the transmitter. If sound is clearly
reproduce:], the transmitter batteries are in satisfactory condition.

9. To ring a local battery substation or exchange.—Connect
line wires to cords (D-478 from posts L-1 and I.-2. Hold key num-
ber 1 at RING and at the same time turn the generator crank. Party
line ringing signals can be made by moving the key from hormal to
RING the required number of times. To signal or ring on a ground
return circuit, I.-1 elip should be clipped to the desired line wire and
the cord CD-478 {from post L2 clipped to ground. Conditions will
then be similar to ringing on a metallic circuit.

10. To signal a common battery exchange.—a. Test set
I l+65—Move key No. 1 to LISTEN position. This places the re-

10



TEST SETS EE—65 AND EE—65—A THROUGH —E 10-13

ceiver and induction coil in series across the line and provides the
necessary shunt to operate the central office subset.

b. Test sets EE-65-A and —B.—The 0.5 uf capacitor in series with
the telephone circuit of this test set prevents its use with a common
battery switchboard without the use of auxiliary equipment. To
signal and talk to a common battery exchange, & coil 12-A or 12-S or
suitable substitute is needed. To signal the exchange, connect the
coil across the terminals L-1 and I.-2. This will provide the neces-
sary shunt to operate the central office signal and present a high im-
pedance to the voice currents. The coil must be disconnected when
it 1s desired to release the line.

e. Test sets EE-65-C, D, and —E.—Operate key No. 1 to LISTEN.
This places the holding coil across the line and provides the necessary
shunt to operate the central office signal.

11. To talk to a local battery substation or exchange or to a
common battery exchange.—Operate key No. 1 to LISTEN and
operate the thumb switch in the hand set TS-9-( ), chest set TD-1,
or in the separate transmitter of test set EE~65. This supplies the
3-volt battery to the transmitter. In order to conserve the battery,
press the switch only while actually talking.

12. To talk to a common battery substation.—Although test
set EE-65—(*) is not wired to supply talking battery to a common
battery substation, it is possible to do so by making the following
connections: with key No. 1 at LISTEN, connect an external battery
to I.-1 and L-2 terminals in series with a retardation coil (165 ohms).
Also connect L1 and L-2 to the desired line by means of the test clip.
This method should be used only in an emergency and only for the
length of time necessary as the drain on the external battery is ex-
cessive.

13. Test for continuity of a metallic circuit.——Operate key No.
3 to V. M. B. The voltmeter is then connected in series with the
testing battery, the combination being connected directly across the
test leads from posts L-1 and L-2. The voltmeter reading, as com-
pared with the reading on short circuit, will be a measure of the
resistance of the external circuit. The greater the reading of the
voltmeter when connected to the external circuit, the smaller will be
the value of the resistance being measured. To determine the exact
value of the resistance of the line circuit see paragraph 22. For test
sets EE-65 and EE-65-A and -B, see the chart in paragraph 35.
For test sets KE-65-C, ~D, and -E, see the charts in figure 23 which
appear also 1n the covers of these test sets. There will be no perma-
nent deflection of the voltmeter needle if the line circuit is open or
if the nature of the distant terminal equipment does not provide a

11



13-17 TEST SETS EE—65 AND EE—65—A THROUGH —E

metallic connection across the circuit. See paragraph 16 for the effect
of a capacitor across the circuit; and paragraph 17 for determining,
by means of tests for capacity, how to locate g break in a line circuit.

14. Test for continuity of a ground return circuit.—Operate
key No.3to V. M. G. Connect terminal marked GND to a water pipe,
or, if using the set in the field, drive the ground rod into moist earth.
Connect the line to the L-1 binding post. If the line is closed. the
voltmeter will give a reading as explained in paragraphs 13 and 22.

15. Test for a ground on a metallic circuit.—Operate key No. 3
to V. M. G. Connect L-1 and L-2 to the desired circuit. Connect
the GND post to ground. If the voltmeter shows a reading the wire
connected to L-1 is grounded. Next operate key No. 2 to L. R. If
the voltmeter shows a reading, the L-2 wire, which has been sub-
stituted for the I.-1 wire by the operation of key No. 2, is grounded.
A case may develop where both sides of the line are grounded, or
where the line is short-circuited and one side grounded. In this case
the voltmeter will show a reading when key No. 8 is thrown to V. M. B.
It will also show a reading when key No. 8 is thrown to V. M. G.
whether or not key No. 2 is operated to L. R. A partial check on the
trouble may be had by carefully observing the difference, if any,
between the voltmeter readings with key No. 8 at V. M. G., before
or after key No. 2 has been moved to L. R. The wire giving the
greater reading, in most cases, will be the grounded wire. -

16. Test for capacity.—Operate key No.3to V. M. B. Throw key
No. 2 to L. R. and back to normal, observing the momentary deflec-
tion of the voltmeter needle. This test is applicable to a line circuit
connected to a substation telephone, such as the telephone EE-8-A
adjusted for common- battery, with a capacitor in its bell circuit.
The test set can be calibrated to indicate roughly the number of such
telephones on a line cirenit by reading the deflection on line circuits
having one bell and one capacitor, two bells and two capacitors, ete.
The capacitor at the substation is first eharged and then discharged
by the opening and closing of the circuit under control of key No. 2.
For further details see paragraph 23.

17. Test for distance to an open.—a. In case of a break in one
wire of a circuit, connect one line wire to post L1 and connect GND
to ground. Operate key No.3 to V. M. G. Operate key No. 4 several
times between V. M. and normal. The reading measures the effect
of capacity between that wire and the earth. (See also par. 27.)
Connect the other line wire to post L1, if a metallic line, and measure
in the same manner, the effect of capacity in that line wire. The
distance from the testing point to the open in the circuit can be found
approximately by a comparison of these two readings.

12
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b. If, in the previous test, both readings are the sarue, it is probable
that both line wires are open at the same point. In this case measure,
in a similar manner, the effect of capacity between ground and a line
wire of another similar line circuit, of equal length, known to be in
good operating condition. The distance to the open in the open
ciweuit can be found by a comparison of the readings for the good
wire and the open wire, as in a above.

¢. In these tests, it is assumed that any equipment at the distant
end has been disconnected, or that the equipment is known so that
allowance can be made for any capacitors in that equipment. It is
also assumed that the line is not grounded.

18. Test for crosses with lines carrying current.—Connect
GND to ground and L-1 to one line wire. Operate key No. 3to
V.M.G. Operatekey No.4to V.M. Iftheforeign line hasitsbattery
grounded, such as is usual in the case of a common battery telephone
line or a telegraph line, a voltmeter deflection will be shown reading
directly in volts. The value of this reading will serve to designate
the type of circuit that has caused the trouble. If the voltmeter
needle tends to move off scale in the direction of zero, immediately
operate key No. 5 to V. M. R. to reverse the voltmeter. In making
measurements of this nature some knowledge is necessary of the
potentials that may be present on the line. The reason for this is
that possible injury or destruction of the voltmeter may occur by
connecting it to lines carrying high voltage. It should be remeim-
bered that many telegraph circuits have an applied voltage in excess
of 100 volts. Consequently, if the needle goes off the scale, the tester
should immediately restore key No. 8 to nermal position to open the
voltmeter circuit.

19. Test for crosses with other lines.—In addition to tests out-
lined in paragraph 18, it may be thought that two lines, A and B,
are crossed. In this case L-1 is connected to one wire of line A, and
L-2 to each side of line B in turn. Key No. 3 is operated to V. M. B.
Change I~1 to the other wire of line A and repeat the test. A read-
ing of the voltmeter in either or both cases shows a cross with one or
both wires of line A. A similar test for crosses with grounded lines
may be made, either by grounding X2 or changing key No. 3 to
V. M. G. and using L-1 and the ground rod as described in
paragraph 20.

20. Measuring an external battery wvoltage.—Connect test
clips from posts 1.-1 and L-2 to the battery the voltage of which is
to be measured. Operate key No. 4 to V. M. and key No. 3 to V. M. B.
The voltmeler is now connected directly across the line terminals
L-1 and L-2, and will indicate potentials within the capacity of the

13



2022 TEST SETS EE—65 AND EE—65—A THROUGH —E

instrument. If the needle tends to move off scale at the zero end,
operate key No. 2 to L. R.  Care should be observed not to expose the
voltmeter to potentials beyond the range of the instrument (50 volts).

21. Ringing tests for opens, shorts, or grounds.—This is a
rapid means of testing a number of line circuits and is especially useful
when a new system is being installed. To test for an open or a short,
connect I-1 and L-2 to the desired line circuit. Operate key No. 1
to RING and rapidly turn the generator handle at the same time.
If the line circuit is open, the buzzer will not sound and the generator
will turn easily. If the line circuit is closed, or when central office
or substation equipment is connected to the line circuit, the generator
turns readily and the buzzer sounds. A high resistance short gives
about the same test as a substation. If the generator turns hard and
the buzzer also sounds, a short exists on the line circuit under test.
The degree of drag experienced in turning the generator and the
loudhess of the buzzer may be taken as an estimate of the value of the
resistance of the short. To test for grounds, change L-2 to a ground
connection and proceed as indicated above. In making these tests
it is best to operate the generator at a constant speed so that the buzzer,
having once been adjusted, may function correctly. Too high a speed
increases the frequency of the alterating current produced by the
generator. It may be sufficiently high-to prevent the operation of the
buzzer and may thus give an inaccurate test.

22. To determine value of an unknown resistance.—Test set
EE-65—-(*) affords two methods of determining the value of an un-
known resistance. Whether the first or second method should be
used depends on the magnitude of the unknown resistance.

a. To determine value of insulation resistance.—(1) This method
of testing is based on the principle that in any series circuit through
which a fixed value of direct current is flowing, the potential
across any given resistance is proportional to the value of the resist-
ance. If the resistance of the voltmeter is known, the value of any
other resistance may be calculated.

Let R=the resistance of the voltmeter (3,000 ohms for test
set EE-65, and 50,000 ohms for test sets EE-G5-A,
-B, -C, -D, and -E)

Let BAT= the readmg of the voltmeter when the test leads are

short-circuited

Let V=the reading of the voltmeter when the test leads are
connected to the unknown resistance, that is, the
voltage across the voltmeter

Let X =the value of the unknown resistance

14



TEST SETS EE—63 AND EE—-65—A THROUGH -E 22

Then BAT —V =voltage across the resistance
Then V: (BAT-V) : R: X
or VX=(BAT-V)R
|y (BAT)-V)E
V ’

(2) As the voltage of the battery falls off with age, the BAT read-
ing (which is obtained with the test leads short-circuited) has to be
checked frequently. In order to facilitate the above calculations on
different conditions of the testing battery, a chart has beer: computed
which is contained in the cover of the test sets EE-65-C, -D, and -E,
and also in figure 23.

Example: The voltmeter reads 42 volts when the test leads are
shorted (key No. 3 at V. M. B.). The voltmeter reading with the test
leads connected to a metallic circuit will be 8 volts (key No. 8 at
V.M. B.). The chart for insulation resistance indicates then a value
of 0.213 megohms for the insulation resistance. This value could also
be found from the formula as follpws, assuming the use of any test set
EE-65-A through -E, all of which have voltmeters of 50,000 ohms
resistance. If a test set EE-65 is used, the voltmeter resistance of
3,000 ohms should be substituted in the formula—

(£2— 3)8( 50,000) _ 913 megohms

(3) With a new battery, fairly accurate readings can be obtained
for resistance values from 10,000 ohms to about 2 megohms.

b. To determine value of loop resistance—Only test sets EE-65-C,
-D, and ~E are suitable for this test. In order to measure accurately
the resistance of wire loops ranging from approximately 22 to 10,000
ohms, a circuit similar to the one used for insulation resistance meas-
urements is used. This circuit consists of the testing battery in series
with a resistance of 1,000 ohms and the unknown resistance of the
loop, including the station or exchange at the remote end. By operat-
ing key No. 3 to V. M. B. and key No. 6 to V., the voltage+«(V.) across
the 1,000 ohm resistor is read on the voltmeter. With key No. 6 at
V. X. the voltage (V. X.) across the unknown resistance is measured.
In a similar manner, the value of the loop resistance is determined by
the formula—

V.
In order to facilitate this calculation, a second chart has been computed
which is reproduced on the circuit plate inside the cover of the test
sets EE-65-C, -D, and -E, and in figure 23. Because of the excessive
current drain from the testing battery, key No. 6 should be operated

Loop resistance=

= X 1,000 ohms
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TL 381
Froure 4. Interior of test set EE-65.

TL3153

Ficure 5.—Interior of test sets EE-63-A and -B.
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TEST SETS EE—65 AND EE-65—A THROUGH -E 22-23

only as briefly as possible. This key is nonlocking in both operated
positions and is provided with a red handle.

23. To determine capacity between two wires (ballistic capac-
ity test).—This method can be used for ronghly determining the loca-
tion of an open or break in the line and is referred to in paragraph 16,
To calibrate the set more accurately, proceed as follows:

a. Check the voltage of the test battery by operating key No. 3 to
V. M. B. with test leads L-1 and L-2 short-circuited.

b. Connect a 0.1=uf capacitor to the testing leads I-1 and L-2.
Operate key No.3 to V..M. B. and key No. 2 to L. R. and back to normal.
Read and record the momentary deflection of the needle.

c. H a battery voltage of 40 is assumed and the momentary deflec-
tion produced by a 0.1=puf capacitor is 3 volts, a table can be made
as shown below:

0.1 uf= 3 volts
0.2 uf= 6 volts
0.3 uf= 9 volts
0.4 uf=12 volts

d. An.application of the test described above can best be understood
by a practical problem. An unknown capacitor was tested, the volt-
meters momentary deflection being 7.5 volts. What is its capacity?

Let ' =the value of the standard (0.1=uf)
Let C’=the unknown value.
Let D=voltmeter reading on standard.
Let D’=voltmeter reading on unknown.
Then 0: ¢’ ::D: D/
Substituting
01:C'=3:75
o AXT5
¢ 3

=25 p.f

e. This same principle can be applied to the location of an open in
a metallic line. If the distance, in feet or miles, between the two sta-
tions is known, the approximate location of the open may be deter-
mined. The equipment at the terminal station must be disconnected.
Test the circuit for a ground or a short and if it is clear proceed as
follows:
Connect test lead from post L1 to one line wire.
Ground the terminal marked GND. and operate key No. 3 to
V.M. G.
Operate key No. 4 to V. M. and back to normal, reading the
momentary deflection of the voltmeter at the same time. Next
change the other line wire to L-1. Read the momentary de-
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23-24 TEST SETS EE 63 AND EE—65—A THROUGH -E

flection of the voltmeter. Then the distance to the fault can
be computed.

Let 7=voltmeter reading on first line wire.

Let D= voltmeter reading on second line wire.

Let /. =distance between stations.

Let .\ = distance to fanlt.

Then Dz s l: X

TL4792

Frevrn 6.—Interior of test sets EE-65-C, -, .u.n‘. k.

This test gives an indication of the capacity between each wire and the
earth but is only an approximate location test,

24. Procedure in testing for an unknown fault.— In testing for

an unknown fault the original report of the trouble will, in most cases,

classify it under one of the headings given in section IV,

The most
difficult case is the veport “line ont of order.”

Asscume that such a
report ha< heen made o a given telephone line, the procedure would

be as follows:
15



TEST SETS EE-65 AND EE—653-A THROUGH -E 24

a. Make a voltmeter test to see if the line circuit is open or closed.

b. Test for arounds.

e. Open the line at the central office protector frame and test toward
the switchboard to see that the drop or signal functions properly.

Ficvre 7—Interior of test sets EE-63-C, -1, and -E—top view.

d. Test toward substations and try to place a call.  Afrer ringing,
set the keys for test for continuity of a metallic cireuit (par. 13).
Observe the voltmeter and if a deflection is shown after ringing. inne
diately change the keys to the position for “talk to local battery substa-
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2426 TEST SETS EE—65 AND EE—65—A THROUGH -E

tion.” If no answer is obtained when this test is made, wait a few
moments, ring the substation again, and observe the voltmeter. If the
needle is again deflected, the trouble is at the station instrument, the
most likely place being in the transmitter circuit. If trouble shows
on other tests, it is evident that line trouble exists. For efficient testing,
a very complete record of the cables, lines, and instrument equipment
is necessary; and in addition, a general knowledge of outside eondi-
tions such as adjacent foreign wire circuits, pole line lay-outs, etc.

25. Precautions during operation.—As the voltmeter is designed
for a maximum voltage of 50 volts d-c, the test set should not be used
for measurements on lines carrying more than this voltage. Because
of the excessive current drain from the testing battery, key No. 6 should
be operated only as briefly as possible. For this purpose this key is
nonlocking in both operated’ positions and is provided with a red
handle. Remove batteries when set is to be stored.

Section 111
FUNCTIONING OF PARTS AND CIRCUITS
Paragraph
Functioning of parts ———— — — 26
Theory ——e : ———— 27
Wire ot e e e 28

26. Functioning of parts.—The following is a brief explanation
of the functioning of the main parts contained in test set EE-65-(*).

a. Generator GN-38—~When cranked at a speed of approximately
200 rpm, the generator produces ringing current of approximately
16 cycles per second at a no-load voltage of 90 volts. The spring as-
sembly which is part of the generator is constructed in such a way that,
in normal condition, it connects the buzzer across the line terminals;
when the generator is cranked, however, the output of the generator is
connected across these terminals in series with the buzzer.

b. A-c buzzer—This'is a polarized buzzer, the windings of which
have a total d-c resistance of approximately 80 ohms. It will operate
with a minimum of 5 milliamperes ringing current.

e. Capacitor CA-3585 (test sets EF-65-A through —E.) —This ca-
pacitor consists of three sections of 0.2-, 0.5-, and 0.3-uf, respectively,
of which the two last-mentioned are used in the circuit. Its main pur-
pose is to keep direct current from entering the telephone receiver.

d. Coil C-105 (induction coil).—(1) Test sets EE-65-A through
—E —The purpose of this coil is to match the impedance of the carbon
transmitter to that of the line and at the same time provide an anti-
sidetone circuit. The principle of this cireuit is that voice currents
set up in the transmitter are prevented from reaching the receiver of
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the same hand set by means of a balanced transformer circuit. Part of
the balancing circuit consists of the resistance wire contained in
winding 34 of the coil.

(2) Test set EE-65—A similar induction coil of two elements is
used as an impedance matching unit, and to induce talking currents
in the line circuit. The antisidetone circuit is not used in this set.

e. Coil =158 (holding coll, test sets BE~65-C,~D, and —E only) —
The purpose of this coil is to provide a d-c¢ path through the test set
if used in connection with common battery switchboards. The d-c
resistance of the coils is 100 ohms, and its impedance is high enough
to prevent currents of voice frequency from entering the coil.

f. Voltmeter [F-93——This voltmeter has a full scale deflection of
50 volts and an accuracy of = 1 percent. For test set EE-65-A
through —E, the voltmeter resistance ix 50,000 ohms. The voltmeter
used on the EEX-65 has a resistance of 3.000 ohms, and all computations
involving voltmeter resistance should be made only after the proper
value of meter resistance is u~ed. s the voltmeter is of the moving
coil type, it will not indicate a-c voltages.

27. Theory.—In figures 8. 9, and 10, the general wiring scheme of
the sets is shown. From the wiring diagram and the corresponding
key designations, the actual physical positions of the various items of
equipment in the set and their electrical positions in the various testing
circuits can readily be seen. Note that in the circuit diagrams, move-
ment to the right of the key cams corresponds to an actual upward
movement of the key handles. The various circuits which can be set
up will be discussed below in detail. In the functional diagrams later
referred to, the active part of the circuits is shown in bold lines, thus
indicating the path of the current.

a. Ringing circuit—Key No. 1 at RING establishes the ringing
circuit (see figs. 11 and 12). To trace this circuit, start at L-1. go
through the upper left-hand contact of key number 1, through the
automatic switch on the generator shaft, generator, low-resistance
buzzer, and through the lower left-hand contact of key No. 1, to the
post I~2. This forms a series circuit, containing the magneto gen-
erator and buzzer, connected to the L-1 and L2 terminals.

b. Talking and listening circuits—Key No. 1 at LISTEN sets up
a talking and listening circuit (see figs. 13 and 14). This circuit may
be traced in the same manner as indicated in ¢ above. Note that this
time the contact of the right-hand section of the ring-listen key is
spread outward, closing the battery circuit of the tran-mitter. The
current variations set up by the transmitter produce corresponding
voltage variations in the secondary circuit through the action of the
induction coil. The particular antisidetone circuit used in test sets
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TEST SETS EE—65 AND EE—65—A THROUGH -E 27
EE-65-A through —E applies only a small fraction of the talking
voltage to the receiver, whereas all of the talking voltage is applied
to the receiver in the case of the EE-65.

¢. Continuity test and external resistunce test cirenit—In order to
trace the circuit employed in testing the continuity of an external
circuit and in determining the value of unknown resistance as
described in paragraph 22. assume that key No. 3 is at V. M. B., thus
connecting the battery and the voltmeter in series across the line
terminals (see figs, 16 and 17). On test sets EE-65-C. -D. and -E.
the V.—V. X. key (No. 6) is actnated to the V. position for measure-
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ment of loop resistances. The crreuit then consists of a battery, a
1,000-ohm resistor, and the external circuit, as shown in figure 18.

d. Circuit for testing for grounds and for crosses—In this circuit
(see figs. 19 and 20) the testing battery and the voltmeter are connected
in series across the L~1 and GND terminals. The key operation is
covered in paragraphs 15 and 19.

e. Circuit for testing for crosses between tio lines, one of which
carries current.—This eircuit (see figs. 21 and 22) is similar to the one
used in d above except that key No. 4 is operated in the V. M. position.
This change cuts off the test battery and closes the voltmeter circuit
directly across the L—1 and GND terminals. Therefore a foreign
potential can be measured by the voltmeter.
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TEST SETS EE—65 AND EE—65—A THROUGH —E
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TEST SETS EE—65 AND EE—65—A THROUGH -E -7

To
1% D
and. Bar | vm e vea
VMG T E

Keys ] L] 2

For
- EE-65and %@
£E-654

TL-3145

6mu('r£ ‘.EmQ
FiGurE 15.—Circuit for measuring voltage of testing battery, test sets EE—-65, EE-66—A,
and -B.

i, [2 ™ ‘j s
I = ol l : :
R ..&% (0. sar E \E; ™
To Gen. J 7o Bo?t.
ToBuzzer To Transmitfer
Yo Rec. To /nd. Coil
‘;l'm
_ . 4ovosov ©°
For EE-65 ama £E£-654 X
€XT BAY N W‘B’+
FIGURE 16.——Continuit)" test and external resistance test circuit, test sets EE—65, EE-65--A,

and -B.
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28-29 TEST SETS EE—65 AND EE-65—A THROUGH —-E

28, Wire.—Resistance and weights of wires and cables most com-
monly used by the Signal Corps for communication purposes are given
in paragraph 82. The resistance given there is approximate at a
temperature of 68° ¥. (20°°C.) and will be greater for a higher tem-
perature and less for a lower temperature.

37 (3 s £
e Mg Ty FEL
a———jn “ti:ﬂ TL]”’} N
St I ! | r—-:l
To Gen.! j j 7o Ba?’ ; P FL
To Buzzer Yo Transmitfer

Yo Rec.V Y To Ind. Coil

o~

! T

For EE-65 and EE-65A : b

pe

for od  E

Fieure 19.—Circuit for testing for grounds, test sets EE—-65, EE-65—A, and -B.
Secrion IV
MAINTENANCE

Paragraph
Adjustments for field upkeep _* 29
Location of components e e 30
Removal and assembly of parts____________________ - 3

29. Adjustments for field upkeep.—Figures 4, 5, 6, and 7 show
the set box open for removal of the batteries or servicing, In addi-
tion to the tests described in paragraph 8, the following tests should
be made in order to locate any trouble inside the test set:

a. Connect a 1,000-ohm bell that is in adjustment (or a serviceable
telephone EE-8-A) across the test leads from posts L-1 and L-2.

“Operate ringing key No. 1 and turn the generator crank, observing the
action of the buzzer. If the buzzer and the bell do not respond, re-
lease the ringing key, operate key No. 8 to V. M. B. This shows
whether the test leads are open or closed. A reading of the voltmeter
signifies that the trouble is in the ringing key circuit. Key out
of adjustment would be the most likely cause. If the station bell
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29-30 . TEST SETS EE—-65 AND EE—65—A THROUGH —E

responds and the buzzer does not, adjust the buzzer by means of the
two lock nuts on the vertical supporting posts until the buzzel oper-
ates satisfactorily.

b. When the test battery voltage falls to 38, new batteries should be
installed. If new batteries BA-2 are not available, a temporary ex-
ternal battery can be substituted by connecting 30 dry cells in series
to the post marked EX. BAT.

¢. Connect three or four dry cells in series to the leads from post
L-1 and L-2. Operate key No. 4 to V. M., and if the voltmeter
shows a reading, this part of the circuit is functioning properly.

— 31 3 3 )
hﬂ
! RING lusa'% VMS—VQ Bsay v ﬂ YMR vMm
o1 « &7 U UL |~
Rl T tiTat
& ”
Yo Gen. l To Bat
Yo Burzer 7> Transmitrer
Yo Rec.V \ To /nd. Coil
Gl
«©
Y
For ££-65 ona £E£-654 5
-(g_‘ O+ =0 14- b

EXT.BA7 BAY TEST
rcorn 21, —Circutt for testing for c¢rosses between two lines, one of which carriecs current,
test <ets KE-65, KE-65-A, and -1,

d. Connect the ground rod to the test lead from post L-1. Operate
key No. 3 to V. M. G. If this circuit is working properly the volt-
meter reading should show the same deflection as in ¢ above.

e. This completes the check tests on the set and only occasional tests
of this nature should be necessary. The most probable troubles that
will develop in the set are battery and cord troubles. Care should be
used to see that no strain is placed on the cord terminals by using the
reinforcement provided for this purpose. No part of the test set
requires lubrication.

30. Location of components.—The approximate physical loca-
tion of the individual components i« indicated in the wiring diagram.

All wiring connections can easily be traced using the color code
shown therein.

34



3c

TEST SETS EE—65 AND EE—65-A THROUGH -E

J- PUB (= D=0y I 195 159] JUALIND SILAAVI DM JO U0 SHUIL 0% UBIWIAQ SIS0 1D 10] FU1359) 107 NADIIH— FZ HAIOLA

008t -74

8¢ NO HOIVH3N3O

. @

RO

IDNVE0

=08 ¥3ZZNnB JV

GN9

Loyena §SE-YD  HOLIOVHVD
AW Barrpy-NI3H
5 14
A0S0 |0
9 = _ _ + la
€
b «
| 8¢
2 o F
o et [ s
 balllssnvio e
o Ag
) — ._ 2 EYET hd g61-9 109
tl
i r
M w 1 GINL~PONVITA
2 Movg "
: == ¢l
| YT e}
- T N Aame ania_J3%vao| 1vpa Q3N )
Al 39 OWA WA ¥ N31SH
S (e ) Gay
A~ 13 - ).mlL momAs ’wni

2eNVO - INIg

L

NERRD
N
-+

u.fﬁs% <..=..mﬂv
[ Fainm

ONIY

-t

‘nﬂm._@ ,ﬂm.ﬁ

35



31 TEST SETS EE—-65 AND EE—65—A THROUGH —E

31. Removal and assembly of parts.—If replacements for re
pair of parts other than those discussed in paragraph 29 are necessary,
proceed as follows:

a. To remove voltmeter.—Disconnect ‘the black-orange wires and
remove the mounting nuts in the back of test panel. The voltmeter
can then be pulled out. Be sure not to lose washers. In an emer-
gency, voltmeter IF-93 can be replaced without difficulty with volt-

LOOP_RESISTANCE IN OHMS
vX

lu]:lll 6] s8f[10]12] 14| 16| 18 zo]zz u‘zslzs 30!32 34| 36| 38] 40

| 6000 6500 0007500'800035009000
4000 4330 5610 6330 6670
50/

R-- - (1000)

CONNECT LEADS AND OPERAYE VMG/VMB KEY AS REQUIRI
OPERATE V VX KEY MOMENTARILY READING VOLTMETER Fe
EACH POSITION USE THESE READINGS IN EQUATION OR TABLE
WARNING USE V vX KEY ONLY FOR THIS TEST TO SAVE BATTERY

INSULATION RESISTANCE IN MEGOHMS

o w2 wouveIars

BAT (BATTERY VOLTS)

28 30 | 32| 34| 36 38 40 i 42 A4 46 48

<

T | 1350 (1450 (1550 (1650 750 (1850 (1950 (2050 (2150 (2258 {2.358
20656 (0700 0750 [p.800 08SO [0%00 (0950 1000 1050 (1100 (1150
4 (0300 0325 0350 0375 0400 0425 0450 (0475 (0500 {0525 (0500
69183 (0200 [0.217 (0233 {p256 (0267 {0283 (0300 (0317 (0333 (0350
80125 (0138 @150 D163 0175 (0188 10200 (0213 (0.225 (0238 {0250

1019090 0100 0118 0120 0130 19040 0150 0160 0170 018D 0190
12 | 00667 ..QTSOMBIJO”I'IFIM 0108 017 (0125 (0133 (0142 [0150

14 | 00500 [0 0571 J0 0643 (06714 [00786 (00857 (00929 (0108 0107 (0114 (0121
16 | 90375 100438 [0 0500 0 0563 (0.0625 | 09685 [0 6750 |DOBI3 ;90875 [00933 10100

18 | 00278 00333 [#0389 10 0444 [00500 (00556 (00661 00667 (00722 |00778 (00833
20 | 00200 |00250 #0300 00350 00400 |00450 100500 |00550 00600 [60659 00700
22 | 00136 {00182 [0 0227 100273 (00318 (00364 |0 0489 |0 0455 00500 (0.0545 |00581

e

(weiboig burtim) 3 ANV U0 -69-33 $435 153

24 | 0 0as30 ot25 {08167 [00208 00250 [00292 |00333 [0 0375 [o0a17 [o04ss Joeseo
26 | 0003830 0076450115 [o 8154 60182 04231 |0026% 00303 |0.0346 |90325 |0 8423
28 o 0a3s70 seT1alo o167 jo 0143 [oo17e (00214 {sozse [002se [eexer [wossy
30 0 0023300.00667/0.0100 |#0133 J00167 {00200 00233 [0 0267 {030
32 903120 00425 | 000338 |8 0125 00156 (0018 00219 9 e2se
I 060234 [0 00588 000382 |6 6112 |0014T | #0176 |0.0206
3 BAT-V 00278 [0.00556 |0.00833 00111 [0.0139 [0m167
an| MvEOhme =Sy ».00263 [0.00526 [ 0.00709 {6 0105 (s 0132
«© 0.00250 |0 04500 |0 00750 |0 01000

- SPG5A
Fieore 23 —Tables for loop and insulation resistance, test sets EE—65-C, -D, and --B
meter TF-92, which is employed in the older test sets EE-65 and
EE-65-A and -B.

b. To remove keys.—Remove top and bottom screw on plate of each
key visible in front of panel. Keys can then be pulled through the
panel for inspection and adjustment of the contact springs. In order
to remove keys completely, the harness wires have to be disconnected
from the soldering lugs.
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TEST SETS EE—65 AND EE—65—A THROUGH —-E 31-32

¢. To remove coils and buzzer—These parts may be removed by
loosening the mounting screws visible from the front of panel. In
the case of the buzzer, the clamp for the test leads has to be removed
first.

d. To remove generator GN-38—Disconnect wires and remove
crank. Generator can then be removed by taking out the four screws
visible from the side of the chassis.

e. To remove capacitor CA-355.—After loosening the screws visible
from the side of the chassis, the capacitor can be slid out, The test set
EE-65 does not contain a capacitor.

SecrioNn V
SUPPLEMENTARY DATA
Paragraph
Table of resistances and weights of wires and cables _ 32
List of replaceable parts - 33
Table of resistances’ 34
Manufacturers and their addresses. 35

32. Table of resistances and weights of wires and cables.

Resistance
‘Weight per | per mile of
mile single eon-
ductor
Hard-drawn bare copper wire: Pounds Ohms
No. 8 AL W. G e 264 3.4
No. 9 A W. G ... 209 4.3
No. 10 A. W. G. (or No. 12 N. B. 8S.) (wire W-74) ______ 166 5.4
No. 12 A W. G 104 85
No. 14 N. B. S e 104 85
Galvanized iron wire:
No.9B. W. G. (wire W-75) . ____ e . ___ 312 15
No.10B. W. G_ ... 258 19
No. 12B. W.G__ 179 29
No. 14 N. W. G. (wire W-76) ____ . _______________._.__ 99 49
Bronze, No. 17 A. W. G. (sipgle, solid wire W-74)__________ 33 95
Outside distributing, twisted pair, copper clad, solid, No. 17
A W.G. (wire W-38) o 240 96
Outside twisted pair, solid, No. 14 A. W. G. (wire W-50)..___ 375 14
Parallel drop wire, copper clad steel or bronze tinned, solid,
No. 17 A. W. G, (wire W=108) _ ____________ . __________ 216 94
Field, 11-strand (10 steel, 1 copper):
Single (wire W-89) _ _____________ . _. 20 52
Twisted pair (wire W—40)____________________________ 184 53
Field, 7-strand: %
Twisted pair (5 steel, 2 copper) (wire W-110) ____ _____ 132 130
Twisted pair (4 steel, 3 copper) (wire W-110-B) _______ 132 95
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32-33 TEST SETS EE-65 AND EE-65—A THROUGH -E

Resistance
‘Weight per | per mile of
mile single con-
ductor
Outpost wire, 7-strand (3 steel, 4 bronze): Pounds Ohms
Single (wire W—-43) _ . _________ o __.._ 63 161
Twisted pair (wire W—44) __________________________._ 130 164
Buzzer (2 steel, 1 copper) (wire W—45) . ___________ _ - 26 340
Assault wire, 7-strand (6 steel, 1 copper), twisted pair
(wire W—-130) _ _ - . ... 32 317
Cable, paper-insulated, lead-covered:
No. 19 A. W. G., 10 pair (commercial article) __________ 4, 225 46
No. 22 A. W. G., 10 pair (commercial article) . ______ 2, 798 92
Cable, rubber-insulated, rubber-covered:
No. 19 A. W. G., 5 pair (cable WC-534)_____________ 649 46
No. 19 A. W. G., 10 pair (cable WC-535) ._____._______ 1, 146 46

33. List of replaceable parts.—a. Components~—The following
components are supplied as parts of test sets EE-65-C, —-D, and -E.

Dimensions Weight
(.) (0z.)
Set hox with shoulder strap_ . ... ___.______ 117 x 97 x 7%’ 7 %
Test unit consisting of—
Test panel, on the front side of which are
mounted—
1 voltmeter IF-93 . __ L . elo__ 11
6 keys, average__ __ _ _ o el ool 4
8 binding posts TM—145-A, each______ ______ . ________ _____. A
1jack JR-87 . o e o 3%
3 cords CD-478 (test) with test clips
TI—137, tobal . ________ . __ 5’3 long.— ... ...__. 534
And on the back side of which are mounted—
Aacbuzzer. _ . e ccdan oo T
leoil C-106. _ o e eien e 514
1 coit C-188 . o i e 514
1 resistor_ . e ccmmcm e oo
Chassis, on which are mounted—
1 generator GN-38 with crank GC-9___________________ 2 2
1 eapacitor CA-355__ oo __.._. 5

The following parts are required for operations in addition to those
supplies:
2 batteries. -
2 batteries BA-30 (size D flashlight cells).
1 hand set TS-9-( ) or head set HS-30-( ) with cord CD-605
and chest set TD-1.
b. Replaceable parts—Test sets EE-65-A through -E.
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TEST SETS EE—65 AND EE—65—A THROUGH -E
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TEST SETS EE—65 AND EE-65—A THROUGH -E 34-35

34. Table of resistances.—Value of X (resistance) with corre-

sponding values of V’ (Voltmeter readmg) with test battery of 40 volts
(see par. 22).

EE-65; voltmet- | EE-65-A; volt- EE-85; voltmet- | EE-65-A; volt-
vivas | ggieblanoy | melnelting, | yigars | shgeions, | meter reitanco
" oims " ohms . " ohms " ohms

| 117, 000 1,950,000 || 13_______ 6, 230 104, 000
2 . 57, 000 950,000 || 14______. 5, 570 93, 000
- S 37,000 617,000 || 15_______ 5, 000 83, 300
4_______ 27, 000 450,000 || 16_______ . 4, 500 75, 000
L5 S 21, 000 350,000 || 17_______ 4, 050 67, 600
6_ . _____ 17, 000 283,000 || 18 _._.__ 3, 660 61, 100
7. 14, 140 © 236,000 || 19_______ 3, 320 55, 260
8 oo i 12, 000 200,000 |} 20 _____._ 3, 000 50, 000
9 _______ 10, 330 172,000 || 25_______ - 1, 500 30, 000
100 9, 000 150,000 |} 30 ______ 1, 000 16, 700
. 7, 900 132,000 || 35_ . _____ 428 7,140
12_______ 7, 000 - 117,000 || 40 ______ 0 0

35. Manufacturers and their addresses.—The complete names
and addresses of manufacturers mentioned in columns 4 and 6 of the
preceding table are as follows:

C.T.&E_____. Connecticut Telephone & Elec- 70 Britannia Street, Meriden,
tric Corp. * Conn.
T.D __________ Tobe Deutschma.nn Corp_.._. Canton, Mass.
Eby._ ... __ Hugh H. Eby, Ine_._________ 4700 Stenton Avenue, Phila-
delphia, Pa.
H-H_________. Hardwick-Hindle, Ine_______ Newark, N. J.
Marion. ________ Marion Electrical Instrument Manchester, N. H.
Co.
Stromberg._ . ... _ Stromberg-Carlson Telephone Carlson Road, Rochester,
Mfg. Co. N. Y.
P-MacG _______ Patton-MacGuyer Co________ 17 Virginia Avenue, Provi-
’ dence, R. 1.

[A. G.062.11 (12-22-42).]
BY orbER OF THE SECRETARY OF WAR: .
G. C.MARSHALL, .
OFFICIAL: o Chief of Staff.
J. A. ULIO,
Major General,
The Adfwtam‘ General.
DiIsTRIBUTION :
B1,2,4,6,17 (2); R1,2,46,17 (3); Bn 11 (2); IBn 1, 4.6,
(5); IC 2, 4-6, 17 (3) ; 11 (5).
(For explanation of symbols see FM 21-6.)
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V. 5. GOVERNWENT PRINTING OiFICE: 1943






