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B. CRu.NGES IN APPARATUS 

Splo38-.AR per D-96036 resist­
ance 

D. DESCRIPTION OF CIRCUIT CHANGES 

' 

Replaced by 

107 A resistance ?5 ,ooo_ 
ohms ± 1% 

Dol The (T) resistance has been changed and the resistance 
shown as± 1%,, 

All other headings, no changeo 
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COMMON SYST:El'J1S 
35-D TEST SET CIRCUIT 
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FOR ADJUSTING REU.YS AND 
OT!IBR ELECTRO-M.b.GNETIC APPARATUS 

ClihlrGES 

B. CHA.NGES IN APP lill.h. TUS 
I 

Bol Removed Replaced by 

P3F cord fig. 3 J992l3A.-Ll3 cord 
P2? tt " 4 J99212A-Ll8 " 
P3E " " 5 J99213A-L6 " 
P3C " " 6 J99213A-L2 " 
893 " " 7 J99211B-L9 " 
W2W tr tf 8 J99212B-Ll8 " 
W3M H " 9 J99213B-L4 ft 

D. DESCRIPTION OF CIRCUIT CF~-:-GES 

D.l To omit the arrangement for negative grounded battery the 
leads between the (BAT & GRD CO) key and the (VM) key and 
the (A) fuse and resistance of the black rheostat and the 
(VM) key fornerly shovm as "X:" wiring are shovm continuous. 
"Y" wiring for reversing these pairs of leads is removed. 
Note 101 has been removed and was as follows: Use "X" 
wiring in offices having the positive side of battery 
grounded. In offices having the negative side of battery 
grounded use "Y" wiring. 

D.2 Note 101 was formerly note 102. 

All other headings under changes no change. 

DETBLOP1IEHT 

1. PURPOSE OF CIRCUIT 

1.1 This circuit is used for testing relays and other electro­
magnetic apparatus on a voltage or current flow basis. 

1.2 The test set is arranged so that current to an external 
circuit can be measured and regulated for making electri­
cal checks upon relays, clutches and other apparatus for 
which current flow requirements are specified. 



2. WORiaUG LIMITS 

2.1 Hone 

OPER.;,.TJON 

3. FUHCTIOlJS 
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3.01 This test set is provided with a vol ti nillia::-;;:-:1eter and 
variable resistances for checking current flow require­
ments of relays and other electrical apparatas for which 
current values are specified. 

3.02 The set is equipped with four telegraph keys and a blr,;cz:: 
and red rheostat which pernits setting u:p four different 
and independent current flovt values at one time. The 
rheostat is constructed in two sections with four sliders 
on each and the sections are referred to as black and 
red. The resistance of the red rheost5. t is a:;,proxi!:H=. tely 
28000 oh..":ls and is divided in steps of 1000 ohL'.ls each, w;:ile 
the resistance of the black rheostat is approxiLlatel:, llf·C 
ohras and is used for obtaining finer readings. 

3.03 The neter is provided with four current ranges 'l'!;:j_ch L;i ve 
full scale readings of 3 ::::iillia::,peres, 15 nilliu:::i:)eres 7 5 
milliamperes and 750 millihl:lperes under control of non­
locking keys designated {3Li.i1.), (15-3), (?5) and (?50). 0::1 
the milliammeter side with all keys norr:ml the 75G :,lil SCccle 
is connected to the tes~ circuit. 

3.04 On the vol ts side the designations of this key ure lj, 2,(iO, 

?5 v1i th the 300 norm.al sc!ile. The four teleeraph 1:c:/ s 
are each equipped v1i th a short circuiting swi tcr., so that 
a steady current will be na.intained vV:nile adjus'Ci:-tf; t~~e 
slides for the proper readings. 

3.05 The telegrapa keys (l) and (2) are connected directly to 
the red and black rheost&ts, while keys {3) hTid (4) each 
close a circuit through approxi::iately 500,000 ol:c,1s c.nd tL.e 
inner contacts of a cu~off jack, thru v1hich the tes,::, cir­
cuit nay ne connected to a. remote control key or sor,1e other 
external circuit 9 such as an interrupter. ?art or all of 
the high resistance can be cut out by neans of the single 
pole double throw swi tc:tes, three of which are associated 
vn th the ( 3) key and three vii th { 4) key. ','li th all switches 
operated to the zero position all resistances froo (~} , 
to (S} are short circuited. 

3.06 The set is arranged to connect to the apparatus under test 
by means of jacks and/ or binding posts. 'iii th the exception 
of the two jacks ( 4·,'l) and ( 3R} the test and sigr:.al jac}-:s 
are wired in duplicate to :rnrm.i t the use of cords with 109 

,or 110 plugs. 
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3.07 The set is arranged to make tests over the tip, ring and 
sleeve separately or over the tip and ring together. 

3.08 A reverse key, (REV) is used to reverse the leads to the 
apparatus under test by reversing the tip and ring leads to 
the (T&R) jackso 

3.09 When the (V:M) key is operated the 3 mil scale is connected 
in series with appropriate resistance to give f'ull scale 
readings of 300 volts with 15 - 75 key at normal or f'ull 
scale at 15 volts and 75 volts with respectively designated 
keys operated. 

NONE OF THE NON-LOCKING 18Y'S SHOULD BE H:::LD IIJ AN OPERATED 
POSITIOH ':-!HILE OPERATil{G OR RESTORING AlJY OF THE LOCZIITG KEYS. 

3.10 A switch (G) is used for connecting ground to one side of 
the milliammeter but it is effective only when the {BAT) 
& GTID CO) key is operated. If the (G) switch is operated 
to the position marked "GRD~, ground is connected to one 
side of the milliammeter. If the (G) switch is open and the 
(BAT & GRD CO) key operated a metallic circuit is closed 
thru the milliammeter. 

3.11 A switch (L} is provided to control the sleeve condition of 
the (T&R) jacks and is'used principally in testing super­
visory relays. \11th this switch normal, a 500 ohm resist­
ance is in the sleeve circuit. When this switch is operated 
in the direction marked "10", a 10 ohm resistance is placed 
in parallel with the 500 ohms and when operated to the " 
"500 & LAMP" position a local circuit is closed thru the 
signal lamp. A 12 volt, 24 volt or 48 volt la.mp may be used 
as required to suit the test condition. 

3ol2 With battery and ground supplied to the test (BAT & GRD) 
jack and the (BAT & GRD CO) key normal, tests may be made . 
thru the ('.mcR) jacks on apparatus connected to ground on the 
tip or ring, or on apparatus bridged across the tip and ring 
of the (T&R} jackso With the (BAT & GRD CO) key operated, 
tests may be made on apparatus connected to battery on the 
tip or ring or on apparatus connected to battery on the ring 
and ground on the tip (Metallic Test). For any of the above 
conditions if the connections give a reversed reading, the 
(REV} key should be operated. 

3.13 The connections to various apparatus and relays are made with 
the test set by the different patching cords shown, or by 
connecting leads to the binding posts, multiplied to the 
jacks. 

3.14 Associated cords 

3.141 The cord in Fig. 3 may be used as a battery supply cord 
when the jack supplying battery has ground on the tip and 
battery on the ring. It may also be used as a patching 
cord for extending the "T & R" or "S" jacks. 
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3.142 The cora in Fig. 4 is required ror battery supply wherever 
the standard battery supply jack is provided. 

3.143 'i'he cord in Fig. 5 is required in place of the cord in Fig. 
3 only when a jack requiring a 110 plug is :;:,atched to the 
3R or 4W jacks. 

3.144 The 32C Test Set Fig. 2 provides remote control for the #3 
and 4 key circuits and may al~o be required for use with 
an associated relay timing test set. In either instance 
it provides manual remote control. 

3.145 The cord in Fig. 6 is required only for step-by-step of­
fices and provides for a direct connection to a test jack. 

~.146 The cord in Figo 8 is required wherever any standard tool 
is used for connecting to apparatµs under test or for bat­
tery supply when no battery supply jacks are available. 

3.14? The cord in Fig. 9 may be substituted for the cord in Fig. 
8 when the sleeve is to be extended by means of connecting 
tools. 

3.148 111.e above cords are supple~ented by the use of the single 
jumper cord·in Fig. 7 for use with tools also by the use of 
the 351, 364, 365 and 35? tools and by the 25?A test plug 
(#10 office) also the 113A plug gauge. 

4. CONNECTIHG CIRCUITS 

4.1 Battery and Ground supply circuits. 

4.2 Relay timing test set circuit. 

DET14ILED DESCRIPTION 

5. CIRCUIT OPElli .. TIOi:I 

5o0l Testing Relays or Other Apparatus not Connected to Battery 
or Ground (B/G Test Set Preparation) 

5.011 Prelioinary Operation 

Battery and ground may be supplied to the test set by 
patching from a battery supply jack with (a) a cord in 
figure 3, (b) a cord in figure 4, in offices where battery 
is connected to the ·tip and ground to the sleeve of bat­
tery supply jacks (c) a cord in figure 8 equipped with the 
proper connecting tools, (d) by inserting a regular work­
ing common battery switchboard cord direc.tly in the test 
(Bb.T & GRD) jack or (e) by connecting ground and battery to 
the binding posts designated (GRD) and (BAT), respectively. 

If the relay or apparatus to be tested is bridged by a 
jack, this jack may be patched with a cord in figure 3; if 
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it is a relay in the tip or ring of a cord circuit this 
cord may be inserted directly in the {T&R) jack. If con­
nection is to be made to relay winding terminals or ter~in­
als of other apparatus, a cord in figure 8 equi~ped with 
the proper connecting tools may be used. 

Before setting up any readings, all short-circuiting switches 
of the telegraph keys should be open and all rheostat slides 
should be in their extreme right position. If currents less 
than 1 milliampere at 24 V. or less than~ milliamperes at 
48 V. are. to be read, the circuits thru keys (3) and (4) 
should be used to cut in additional resistances as required. 
These resistances are designated from(~) to {S). Under 
this condition all knife switches designated (3) and (4), 
controlling these resistances, should be open. The maximum 
resista~ce of the rheostat should be in the circuit before 
operating the knife switches to guard as much as possible 
against the injury to the meter. It is desirable to set 
up reap.ings for "hold" and "release" values before "oper-
ate" in order to ob·tain more accurate readings for the "op­
erate". With the L'~IL. AMPS. keys normal the 750 scale of 
the meter is in circuit so that the ( 3l.IA), ( 15/3) • or ( ?5) 
scale keys should not be operated until the readings of the 
millia.,,meter indicates that the current is less than the 
full scale reading of the range to which the transfer is to 
be made. The circuit is so arranged that the (3M.b.) and 
(15/3) keys must be-operated (in opposite directions) before 
the~ winding is connected into circuit. 

5.012 Testing 

'i'/ith the (REV} and (BAT & GHD CO} keys normal and the {G} 
knife switch open, ground is connected thru these keys and 
the (S) jacks to the ring of the (T&.R) jacks. Battery is 
connected thru the (BAT & GRD CO) key, the (A) fuse (V1:) 
and scale change keys to the neter, through the {VI:) key, 
black rheostat{ one of the telegraph keys, red rheostat, 
the (B) fuse, RJ:t."'"Y) key and contacts of the {S) jacks to 
the tip of the (T&R) jack. The relay or apparatus under 
test may then be checked fol"'.,the requireraents specified. 
Current thru ~he relay or apparatus under test may be re­
versed by operating the (R~'V) key. This is necessary when 
testing polarized relays. 

Testing Relays or Apparatus Having Ground Connected to One 
Side of the \/inding (Bat Test Set Preparation) 

The conditions for this test are the same as described in 
paragraph 5.011 and 5.012 except battery is connected to 
the ring of the test (BAT & GRD) jacks and no ground is 
required. If the tip clip of the patching test cord is 
connected to the relay or apparatus under test, the (REV) 
and (BaT & GRD CO) keys should be normal and the (G) switch 
open. If the ring conductor is used the (REV) key should 
be operated. The relay or apparatus under test may then 
be checked for the requirements specified. 



CD-96003-01-Issue 2-D - Page 6 

5.03 Testing Relays or Apparatus Having Battery Connected to one 
Side of the Winding (GH.D Test Set Preparation) 

The conditions for this test are the sane as described in 
paragraph 5.011 and 5.012 except ground is connected to the 
tip of the test {BAT & GRD) jack and no battery is required. 
If the ring clip of the patching test cord is co~ected to 
the relay or apparatus under test, the ( Rt-V) key should be 
nonaal and the (BAT&.. GRD CO) keys and the (G) switch oper­
ated. ·The relay or apparatus under test may then be checked 
for the requirements specified. 

5.04 Testing Relays or Apparatus Having Battery and Ground on 
the Winding (Metallic Test Set Preparation) 

The conditions for this test are the same as.described for 
this test under 5.011 and 5.012 except no battery or ground 
supply are required. However if the cord supplying battery 
and ground is connected to the test (BAT & GRD) jack this 
battery and ground will be disconnected by operating the 
(BAT & GRD CO) key and opening the (G) switch. If ground 
is connected to the tip clip and battery to the ring clip 
of the patching test cord the (REV) key should be nornal, 
but if this condition·is reversed the (R~"'V) key should be 
operated. The relay or apparatus under test may then be 
checked for the requirements specified. 

5.05 Sleeve and Lamp Tests 

The 10 ohn and 500 ohm resistances associated with the (L} 
switch are provided to approximate the sleeve condition of 
various cord circuits. ifuen setting up a test for super­
visory relays or checking contact closure, it is necessary 
to ground the sleeve thru 500 ohr:1s or 34 ohms. The ground 
which is usually supplied thru the tip of another "A" cord 
and the ( X) resistance is approximately 34 oh.111s. ·in th the 
(L) .switch operat.Q.\ltl to the "500 & LLJ.i.IP" position, the lamp 
is connected aero~ the tip and ring of the signal (BAT & 
GRD) jack in localjcircuit and may be used to check con­
tact closure usin~v,. cor.d in figure 8. Binding posts (Ll) 
and (L2) may also be connected to check contact closure in 
the same manner as when using the signal battery and ground 
supply jacks. Connecting ground to the (Ll) binding post 
with the (L) switch normal, :places a 500 ohm ground on the 
sleeve of the (T&R) jacks and with the (L) switch operated 
to the "10" position places approximately 10 ohm ground on 
the sleeve of the (T&R) jacks. The lamp may also be con­
nected in ser1es with 500 ohms or approximately 10 ohms by 
supplying battery or ground to the (Ll} or (L2) binding 
post and operating the (L) sv1i tch to the "500 & LAMP" or , 
"~O" position as required, if it is desired to operate ar;tY 
apparatus over the sleeve of the (T&R} jack while making 
current flow adjustments over the tip and.ring of this sa:te 
jac1;. 



5o06 The millia:rom.eter is wired and connected in the circuit 
for use in offices having the positive side of the bat­
tery groundedo 

5.0? When the (V~) key is operated the voltraeter is connected 
thru appropriete resistances also the REV key to the tip 
and ring of the (T&R) jack. The voltmeter may be used to 
check the voltaGe of external circuits or that of the 
battery supply jack by shorting ali resistances. 

With the volt~eter connected across the T & R leads to 
the apparatus under test and the battery or ground or 
both connected thru the test set, the voltage applied 
to the relay may be varied by adjustment of the set 
resistance. When battery or ground is connected to the 
apparatus under test 0 use of a short circuit plug in 
the Bat. & Grd. jack together with the operation of the 
Bat. & Grd. c. o. and GRD. switches will connect the volt­
meter in multiple with the variable resistance and by 
closing the battery or grdo circuit externally any de­
sired voltage may be obtained by resistance variations. 

If a particular set resistance is desired, rather than a 
definite current flow the voltage of the battery supply 
may be determined by operating the VM key and closing a 
telegraph key with all resistance cut out. Restoring the 
VM key and using the ililann::1eter the desired resistance may 
be provided by I= E. E being the previously deternined 

R 
voltage, H the desired resistance and I the readingfor.the 
milarameter. 
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