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35-TYPE TEST SETS 
SD-96003-01 (J94714A) AND SD-95410-01 (J94714B) 

DESCRIPTION AND APPLICATION 
1. GENERAL 

1.01 This section describes the Nos. 35C, 35D 
and 35F test sets used for testing and 

adjusting relays and other apparatus. Typical 
testing circuits are also described and the 
apparatus arrangements are shown for the ap­
plication of the sets to different kinds of 
circuit arrangements. 

1.02 This section is reissued to incorporate 
material from the addendum in its proper 

location. 

1.03 The Nos. 35C, 35D and 35F sets are used 
for testing and adjusting apparatus on a 

direct current flow basis. The No. 35D and 
No. 35F sets can in addition be used in test­
ing and adjusting apparatus on a d-e voltage 
basis and in measuring external d-e voltages. 

2. GENERAL DESCRIPTION OF CIRCUIT AND APPARATUS 

No. 35C Test Set 

2.01 The No. 35C test set is a testing device 
by means of which the current to an ex­

ternal circuit can be regulated and is used 
primarily for making electrical checks of re­
laJ~ and other apparatus for which current 
flow requirements are specified. 

2.02 The principal elements of the set consist 
of a milliammeter in series with an ad­

justable resistance for regulating the amount 
of the current. In addition to these elements, 
there are keys and switches for setting up the 
required circuit arrangements, and jacks. and 
binding posts for supplying battery and ground 
to the set and for connecting the test circuit 
to the apparatus under test. 

2.03 The apparatus is housed in a wooden box 
wlth a removable cover. The over-all 

dimensions of the box proper, with the cover in 
place, are 11" x 8-7/1611 x 6-1/8 11 • The set is 
equipped with a strap to hold the box in place 
on a ladder and a carrying handle. Four 
rubber feet (not shown in Fig. 17) are pro­
vided on the side of the set equipped with 
jacks and binding posts. A circuit label is 
provided on the inside surface of the cover. 

2.04 The switching apparatus which is exposed 
to view when the lid of the box is re­

moved,is shown in Fig. 17. Two rheostats are 

mounted in the rear of the box, and in front of 
these is a panel which mounts the milliammeter, 
miscellaneous keys, switches, etc. The cir­
cuit arrangement is shown in Fig. 18. 

2.05 The milliammeter is a model No. 267 
Weston instrument per KS-2777 having 3 

ranges, o-.015, 0-.075 and o-.750 ampere, and 
is equipped with a knife edge needle and a 
mirror. The scale of the meter has an inner 
and an outer band of lines, each of which con­
tains 75 lines. These two bands of lines are 
located with respect to each other so that 
each line in one band of lines bisects the 
space between two adjacent lines in the other 
band of lines. Hence for the 0-.015 ampere 
range the distance between two adjacent lines, 
that is, one line on the outer band and the 
next line on the inner band, will represent 
.015 ampere divided by 150 or .0001 ampere. 
In like manner the distance betweep two adja­
cent lines for the 0-.075 r~e will be .0005 
ampere, and for the 0-.750 range .005 ampere. 
The change of ranges is made by the key~esig­
nated MIL-AMPS, the des.ignations 15, 15 and 
750 indicating the position of the key for each 
scale range. This key is non-locking in the 
position designated 15 and 75 so as to safe­
guard the instrument as much as possible 
against excessive current flow. 

2.06 Referring to the test circuit, Fig. 18, 
it will be noted that one ,s,~de of the 

milliammeter is connected to the black rheo­
stat J which is equipped with four slides; that 
is, the test set is arranged so that four dif­
ferent and independent current flow values m~ 
be set up at one time. Two of these slides are 
wired directly through telegraph keys 1 and 2 
to slides of the red rheostat and the othe~ two 
are connected through other resistances, exter­
nal jacks and telegraph keys 3 and 4 to the 
other two slides of the red rheostat. The 
slides are numbe~ed 1, 2, 3 and h to indicate 
with which telegraph key each is associated. 
Each telegraph key is equipped with a short­
circuiting switch so that, if desired, a steady 
current can be maintained while setting the 
rheostats. It is also possible to use a combi­
nation of keys to meet certain specified condi­
tions. For example, a release current flow 
value may be set up on one of the keys and the 
short-circuiting switch for this key should be 
operated while an operating current flow value 
is set up on one of the other keys. 
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2.01 The two rheostats are mounted end to end 
at the rear of the panel. The long rheo­

stat equipped with the black slides is of the 
slide wire coil type having a minimum of 1150 
ohms resistance with approximately 2 ohms per 
turn. The short rheostat equipped with the 
red slides i& a drum made up of an assembly of 
circular insulated contact rings which are con­
nected to spool resistances of 1000 ohms each, 
giving a range of 0 to 28,000 ohms in 1000-ohm 
steps. 

2.08 Each of the circuits through telegraph 
keys 3 and 4 passes through a series of 

38-type resistances totaling 500,000 ohms and 
the normally closed contacts of a cutoff jack 
through which the circuit may be connected to 
a remote control key or other external circuit, 
as, for example, some machine controlled inter­
rupter. The rAsistances can be cut out by 
means of a series of single pole, double throw 
knife type switches. Each switch has a desig­
nation for each position which indicates the 
amount of reslstance in the circuit. The front 
set of three switches designated 3 is associ­
ated with telegraph key 3 and the back set of 
sWitches designated 4 is associated with tele­
graph key 4. 

2.09 In addition to ~he knife switches just 
mentioned there is a knife switch desig­

nated G which is effective only when the BAT & 
GRD CO key is operated. If the latter key is 
operated and the G switch is open, a metallic 
circuit is closed through the milliammeter, 
but if the G switch is operated toward the po­
sition marked GRD, ground is connected to one 
side of the milliammeter. Another knife 
switch, designated L, is provided to control 
the sleeve condition of the T&R jack and is 
used primarily in the testing of supervisory 
relays. With this switch normal there is a 
SOO-ohJn resistance in the sleeve circuit. When 
the switch is operated in the direction marked 
10, a 10-ohm resistance is placed in parallel 
with the 500 ohms and when operated in the 
d~ection marked 500 & LAMP a local circuit is 
closed through the ~ignal lamp. The signal 
lamp can be connected in the circuit in various 
w~"S to indicate contact closure. 

2.10 The reverse key, designated REV, is used 
to reverse the leads to the apparatus 

under test by reversing the tip and ring leads 
of the T&R jack. 

2.11 Each of the leads to the milliammeter and 
rheostat is equipped with a fuse. On the 

later sets, these fuses are No. 240, 3/4ampere, 
whereas previously they were No. 24B, l/2 am­
pere. These fuses are mo~nted on the panel in 
the rear of the milliammeter so as to be 
readily replaceable. 
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2.12 Connection to the test set is made 
through the jacks and binding posts shown 

in Fig. ). 7. The jacks are grouped under two 
designations, TEST and SIGNAL. Except for the 
two jacks designated EXT KEY, either jack under 
each designation can be used interchangeably, 
depending upon the type of plug employed, the 
top row taking the 310-type and the bottom the 
309-type plug. The EXT KEY jacks each take the 
310-type plug. 

Note: The No. 309 and No. 310 replaced 
the No. 109 and No. 110 plugs, respec­
tively. 

2.13 The EXT KEY jacks are designated JR and 
4W. The numbers 3 and 4 indicate with 

which telegraph key each jack is associated and 
the R and W designations are provided to enable 
the maintenancernan to properly associate the 
red and white plugs of the 32C test set cord 
which is used for external control. The white 
plug should be inserted in the 4W jack and the 
red plug in the 3R jack. 

2.14 The S jack is provided, primarily, for 
testing cutoff relays in subscriber line 

circuits and sleeve relays in cord circuits 
when the tests are made from the front of the 
switchboard. 

No. 35D Test Set 

2.15 The No. 35D test set retains all the cir-
cuit features of the No. 35C set in pre­

cisely the same form as regards circuit ar­
rangements and designations. In this way all 
maintenance instructions covering the No. 35C 
set will apply without change to the No. 35D 
set. Certain new circuit features, principally 
the ability to read voltage, have been added 
and the equipment arrangements have been im­
proved, as described in the following para­
graphs. The detailed circuit arrangement is 
shown on Drawing SD-96003-0l. The essential 
features of the circuit are shown on Fig. 20 
of the section. 

2 .16 The type and general arrangement of the 
keys, switches, jacks, rheostats, etc., 

is the same as for the No. 35C set. The hous­
ing emplqyed and the mounting of the apparatus 
within the set, however, are entirely different. 

2.17 The No. 35D set employs the 11Bl 11 size 
aluminum alloy casing and is equipped 

with an aluminum alloy removable cover. Two 
aluminum bars are provided on the front of the 
casing to act as feet when the set is placed on 
its side. As in the case of the No. 35C set, a 
carrying handle and ladder strap are provided, 
and a circuit label is attached to the inner 



surface oi' the cover. A name plate, inscribed 
No. 3SD TEST SET J94714A, is provided on one 
end of the set. The over-all dimensions of the 
set proper, with the cover in pl~ce are 
12-1/1611 x 9-7 /l6 11 x 6 11 • The weight of the set 
is approximately 16 pounds, a decrease of about 
one pound over the No. 35C set. The top and 
front views of the set showing the arrangement 
of the external apparatus are shown in Fig. 19. 

2.18 The apparatus is mounted on the top panel 
or on mounting plates attached to the 

panel. When the panel is removed from the 
casing the apparatus becomes readily accessible 
for maintenance. 

2.19 The location of the apparatus on the top 
panel of the No. 35D test set is the same 

as that for the No. 35C test set except that on 
the No. 35D set the lamp has been removed from 
the key mounting position in front of the BAT 
& GRD CO key and placed between the lever type 
keys and the meter. In place of the lamp is 
mounted an additional key designatecf v11 at the 
rear and 3MA at the front, for use with the 
meter as noted below. The scale change key 
prev~ously designated MIL-AMPS, and with the 
three positions from front to rear marked 15, 
150 and 15, respectively, has had added to it, 
as shown in Fig. 19, the designation VOLTS and 
the positional markings 75, 300 and 15. The 
old designation 15 has been changed to 15(3). 
These new designations are for·use when the set 
is employed to make voltage readings or when 
using the 3 milliampere scale. 

2.20 In addition to the binding posts provided 
on the No. 35C set, the No. 35D set has a 

binding post connected to the sleeve of the 
TEST BAT & GRD jaek and designated Sl. By 
strapping this binding post to the Ll binding 
post the sleeve of a cord connected to the TEST 
BAT & GRD jack can be connected to the sleeve 
of the TEST T&R jack. This path is through 
the 10-ohm resistance with the L switch oper­
ated to the 10 position. 

2.21 The meter provided is a model No. 267 
Weston volt-milliammeter per KS-7436, 

which with its associated circuit provides for 
the making of voltage readings as well as mil­
liampere readings. The voltage ranges are 0 to 
15, 0 to 15, 0 to 300. As a millianmeter a 
range of 0 to .003 ampere is provided in addi­
tion to the 0 to .015, o·to .015, and 0 to .750 
ampere ranges provided for the No. 35C test set. 

2.22 The meter scale itself has, like that of 
the No. 35C test set,an inner and outer 

band of 15 lines. The inner lines bisect the 
spaces between the outer lines thus producing 
in effect a 150-line scale. Three series of 
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range designations are provided. The inner 
sc~e is designated 0 to 3, the middle scale is 
designated 0 to 15, and the outer scale is 
marked 0 to 75. For the 0 to 750 milliampere 
range the outer scale readings are multiplied 
by 10 and for the 0 to 300-volt range the inner 
scale readings are multiplied by 100. The 
scales to be used and the multiplying factors 
are indicated in the table below. This infor­
mation is also shown on the circuit label pro­
vided on the inside of the test set cover. 

Milliamperes 

0 to 750 
0 to 75 
0 to 15 
0 to 3 

Volts 

0 to 300 
0 to 75 
0 to 15 

Scale 

Outer scale x 10 
Outer scale 
?:tiddle scale 
Irmer scale 

Scale 

Irmer scale x 100 
Outer spale 
Middle scale 

2. 23 Wheh the set is used as a milliammeter 
the selection of the 15, 15, and 750 

milliampere ranges is made in the same way as 
for the No. 35C set. An additional key posi­
tion, designated 3MA, is provided to set up 
the circuit for the 0 to 3 milliampere range. 
In order for this key position to be effective, 
however, the 15(3) key must also be operated. 
This is to guard against possible damage to the 
meter which might occur if the scale were con­
trolled by a single key. When using the 3 mU­
liampere range each scale line represents .02 
milliampere. 

2.24 The key position designated VM provides 
for changing the circuit setup to read 

voltage instead of current. With this key op­
erated, the voltage ranges desired can be se­
lected by operating the scale change key to the 
15, 15 or 300 position, respectively. The op­
eration of the scale change key changes the 
value of a multiplier resistance in series with 
the .003 ampere winding of the meter. 

2.25 When the ·VM key is operated, the voltme-
ter is connected in the circuit in either . 

of two ways, depending upon whether the BAT & 
GRD CO key is normal or operated. If the latter 
key is normal, the negative side of the voltme­
ter is connected through normally closed con­
tacts of the REV key to the tip of the T&R jack 
and the positive side of the instrument is con­
nected through normally closed contacts of the 
REV key to the ring of the T&R jack. If the 
BAT & GRD CO key is operated the positive side 
of the instrument is connected in the same 
manner, but the negative side is connected to 
the battery lead of the BAT &. GRD jack. 
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2.26 Under this arrangement, if the proper 
connections are established to the set 

for reading milliamperes, the voltage applied 
to the apparatus under test can be determined 
oy merely· operating the VM key. The scale 
change key should also be operated, in addi­
tion, for the smaller values of voltage. 

No. 35F Test Set 

2.27 The No. 35F test set replaces the No. 35D 
set. The principal differences between 

the No. 35F and the No. 35D sets are that the 
No. 35F test set makes use of the Western Elec­
tric Company D9A meter in place of the Weston 
meter per KS-7436 in the No. 35D set and also 
uses 107A resistances associated with the tele­
graph keys 3 and 4 in place of the 38-type used 
in the No. 35D set. The knife switches de­
scribed in 2.08 and 2.09 have been replaced by 
toggle type switches on the No. 35F test set.<:>. 

2.28 The description of the No. 35D set in 
2.15 to 2.26, inclusive, and all matnte­

·nance instructions apply without change to the 
No. 35F test set and the apparatus arrangement 
and circuit arrangement for the No. 35F set is 
shown in Figs. 21 and 22. 

3 • TYPICAL TEST ARRANGEMENTS 

35 Type Test Set Used as Milliamme~er 

3.01 Fi~. 1 to 8 show typical test arrange-
ments which can be obtained with the No. 

35C test set for use in reading current. These 
figures apply to the 35D and 35F test sets al­
so, except that the detailed arrangement of the 
wiring at the BAT & GRD CO key is slightly 

different The figures show how the connec­
tions are made and which keys must be operated 
for each arrangement. The dotted wiring in 
each case indicates the part of the test set 
wiring which is not used. It should be under­
stood, however, that other test arrangements 
are possible using the various jacks, binding 
posts and test cords in different c.ombinations. 
If connection is made to the contacts or wind­
ing terminals of a relay, the 2Wl7A cord 
e4uipped with the proper connecting tools may 
be used. Where a winding of a polarized relay 
or other apparatus is connected directly to the 
terminals of a jack, use an appropriate cord 
and plug inserted into that jack for connecting 
the relay to a test set. If the relay is in 
the tip or ring of a cord circuit, the cord can 
be inserted directly in the T&R j.ack. If the 
relay is connected to the sleeve, the cord can 
be connected to the S jack. Battery and ground 
can be supplied to the test set by patching 
from a battery supply jack to the TEST BAT & 
GRD jack or, if battery supply jacks are not 
available, the 2Wl7A cord equipped with the 
proper connecting tools may be used to pick up 
battery and ground at the most convenient place. 
Battery and ground may also be supplied by 
plugging a common battery switchboard cord di­
rectly into the TEST BAT & GRD jack. In dial 
offices having battery connected to tip and 
ground to sleeve of battery supply jacks, use 
the 2PlOB cord; connect the end with the 309 
type plug to the test set. 

3.02 Fig. 1 shows the test arrangement where 
the relay has neither battery nor ground 

connected to its winding. The current through 
the relay may be reversed by operating the REV 
key. This is a necessary requirement when 
testing polarized relays. 

35 TYPE TEST SET USED AS MILLIAMMETER 
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Fig. 1 - Neither Battery nor Ground on Relay Winding 

"B/G" {Battery and Ground) Application 



3.03 Fig. 2 shows the test arrangement where 
one side of the winding of the relay is 

grounded. It should be noted that the REV key 
must be normal if the tip of the patching cord 
is connected to the relay or operated if the 
ring is connected to the relay. 

3.04 Fig. 3 shows the test arrangement where 
one side of t;he winding of the relay is 

connected to battery. It should be noted that 
the REV key must be normal if the ring of the 
patching cord is connected to the relay or 
operated if the tip is connected to the relay. 

3.05 A modification of test arrangements 2 and 
3 consists in employing the unused con­

ductor of the patching cord to pick up battery 

l~n.l e ~.-------~ rr I~Vol Q~' ! 
* I l : lGRD.l ~- ...... -------' 

'=' 

i~------------, I - ..;, MA + : 
I :::C I 
IT I 
I -;:-I L __________ .J 
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or ground as required, and then using the test 
arrangement shown in Fig. 4. 

3. o6 Fig. 4 shows the test arrangement for a 
relay with both battery and ground con­

nected to it. Where positive battery is con­
nected to the relay the REV key must be oper­
ated. 

3.07 Fig. 5 shows the test arrangement where 
one side of the relay winding is con­

nected to positive battery. It should be noted 
that the REV key must be normal if the relay 
winding is connected to the tip of the patching 
cord or operated if it is connected to the 
ring, and that gr-ound must be connected to the 
ring of the BAT & GRD jack of the test set. 

• If relay is cor.nected to 
ring, operate REV. key 

Kevs Position 
Batt. & Grd. Cll Normal 

Rev. Normal• 

Fig .. 2 - Ground pn Relay Winding 

l~n.l ~~-------, 
I 

tr 
rBAff1 n ~ liATf.il 
I.&..GROJ~ ~ 

I 
~ 

IGRD.I @ 

+ 
... 
,------.,.-----1 
I 
l rr,MA_ : 
I I 
I .....-I 
I _ ~I L_:_ _______ .:_.J 

"BATT" (Battery) Application 

.--E!J t!J 
I 

~ g "j\Q l!il~~~~ 
Relay 

e [!} under Test ...-

• If relay is connected to i 
tip, operate REV. key 

Fig. 3 - Battery on Relay Winding 

"GRD" (Ground) Application 
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IBATT.I B...,-------., 
I I 

rBAff.l ~ ~J-, ~ATTJj L.O:J 
~ 1 GRD. ~r-?'1-

1 I 

I -+ 
IGRD.I ~--'-------.J 

Fig. 4 - Battery and Ground on Relay Winding 

nMn (Metallic) Application 

r--------------, 
I I 

:~: 
:- ~ : I - I 
I I 
I - I 
I l I 
I - I 

~----------~---~ 
KEYS 

* If relay is connected to ring, 
operate REV. key. 

POSITION 
BaUl Grd. C.O. Normal 

Rev. Normal* 

Fig. 5 - Positive Battery on Relay Winding 

11 -GRD11 (Negative Ground) Application Where 
Positive Battery Is Used 

3.08 Fig. 6 shows the test arrangement where 
one side of the relay is connected to ground 

and positive battery is supplied by the test set. 
In this case it should be noted that with the REV 
key normal the relay winding must be connected to 
the ring of the patching cord or if the relay 
winding is connected to the tip, the REV key must 
be operated. It should also be noted that the 
positive battery must be connected to the tip of 
the BAT & GRD jack of the test set. 

Page 6 

3.09 Fig. 7 shows the test arrangement where one 
side of the relay is permanently connected 

to 24V battery (negative). This arrangement is 
used to apply a soak to the relay in the reverse 
direction to the operating current. The change 
in the direction of current flow through the re­
lay is obtained by operating, in the order named, 
first the REV key and second the BAT & GRD CO key. 
It should be noted that if the BAT & GRD CO key 
were operated first, or alone, a reverse full 
soak circuit condition exists. 

\, 
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IBATI[!:3-r--------, 
: I 

~ 'BAT~ rml n~ GRD 
~ 'L::.J ~--o--t-+ .. 

r------, 
I I 
I I 

r--------------~ 

~~A-: I + I 
I I 
I .:,. I 
I - L I 
I ~ I 
I - I I -:- I 

.750 

KEYS POSITION 
Bat. a Grd.c.o. Operated 

Rev. Normal* 
I , I 
L-------------.J 

Fig. 6 - Ground on Relay Winding Where Positive Battery Is Used 

"+BATT" (Positive Batte1;y) Application 

KEYS POSITrON 
Bat. a Grd. C.O. Normal 

Rev. Normal 
VM Normal 

To reverse the current flow through the 
relay under test, operate the following keys 
in the order named. 

1. Operate the REV. key. 
2. Operate the BAT. a GRO. C. O. key. 

Fig. 7 - 24V Permanently Connected to the Relay 

"ABl" (Alternate Battery and Gt'ound) Application 
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3.10 Fig. 8 shows the test arrangement for 
non-grounded battery generally used where 

a relay is wired in the circuit in such a man­
ner that one side of its winding is connected 
to a commonly wired lead which would have to 
be removed or opened at the fuse panel to per- • 
mit making current flow tests. The non­
grounded battery may be positive or negative 
as required by connecting the BAT lead of the 
test box to the positive or negative side of 
the battery as desired. 

3.11 Fig. 9 shows a typical arrangement for 
using the lamp signal to indicate con­

tact closure. Because of the flexibility of 
this feature, other arrangements are possible, 
and in each particular case the most conven­
ient one should be used. The 10 and 500-ohm 
resistances associated with the 1 switch have 
been provided to approximate the sleeve condi­
tion of various cord circuits. The 10-ohm 
value was chosen for testing "A" cord supervi­
sory relays, since ground is usually supplied 
through the tip of another "A" cord, in which 
case the normal 34-ohm sleeve is approximated. 

35-Type Test Sets - Voltage Applications 

3.12 The No. 35D and No. 35F test sets can be 
used as voltmeters in two different w~s; 

one in applying voltage requirements to relays 
or other apparatus, the other in reading the 
value of an external ~oltage. 

3.13 Figs. 10 to 13 show typical test arrange-
ments where the No. 35D or No. 35F test 

sets are used in applying voltage requirements. 
The external connections and the setting of the 
keys and switches for Figs. 10 to 12 are the 
same as when current measurements are made as 
shown in Figs. 1 to 3, respectively, except 
that the VM key is also operated.. Under these 
conditions the resistance slides and switches 
are effective in adjusting the voltage applied 
to the apparatus being checked. The applied 
voltage is then shown directly by the meter. 
The figures 10 to 12 also include brief cir­
cuit arrangements as applied to the No. 35C 
test set using an external voltmeter. 

KEYS POSITION 
Bat. a Grd.C.O. Normal 

Rev. Normal 
VM Normal 

in~;{ij)~--j 
~~TI 

L 
Relay 
under 
test 

-=I I +-=- IGRD R I 

I I + 
L------------J 

Fig. 8 - 11 NGB 11 (Non-Grounded Battery) Application 
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500~ d lo ~J ~ij 
;--'JIM,---{10"' 
l ----< l!g 
.-------[g 

NOTE: 

= 
~~ 

am 

Choose type of lamp to be used in 
accordance with the following:-

Voltage across lamp 
12 
24 
48 

Type of lamp 
2-F 
2-G 
2·T 

Fig. 9 - Using Lamp Signal to Indicate Contact 
Closure 

3.14 Fig. 13 shows the circuit arrangements 
for using auxiliary batteries to facili­

tate providing the required voltages across 
the circuit so they may either aid or oppose 
the office battery voltage. 

).15 Fig. 14 shows the test arrangements when 
it is desired to read the voltage of an 

external source. The source of voltage to be 
measured is connected to the TEST T&R jack 
normally with the negative side connected to 
the tip and the positive side connected to 
ring. If the polarity is reversed with respect 
to tip and ring, it will be necessary to op­
erate the reverse key to pole the meter in the 
proper direction. 
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3.16 Fig. 15 shows the test arrangements when 
it is desired to read the voltage of an 

external source with a specified load condition 
as, for instance, in checking that the voltage 
of a dry cell battery does not fall below a 
specified amount with a certain drain on the 
battery for a designated time. The procedures 
under this condition are covered under 4. METH­
OD OF OPERATION. 

3.17 The resistance of the set when used as a 
voltmeter is approximately 10p,ooo ohms 

for the 300-volt scale, 25,000 ohms for the 
75-volt sca1e and 5000 ohms for the 15-volt 
scale. Thus the nominal rating is 333 ohms per 
volt. 

4. METHOD OF OPERATION 

4.01 The first step in the use of the test set 
consists in ascertaining what test ar­

rangement is most suitable for the particular 
apparatus under test. After making sure that 
all of the short-circuiting switches of the 
telegraph keys are open and the slides of both 
rheostats are in their extreme right position, 
the test set can be patched and the keys and 
switches operated as required by the test ar­
rangement to be used. These precautions should 
be observed in order to avoid injuring the 
meter. 

4.02 The short-circuiting switch of one of the 
telegraph keys should be operated and the 

corresponding slides moved un~il the desired 
current or voltage is obtained. Care should be 
taken not to operate the VOLTS-MIL-AMPS key 
until the reading of the meter indicates that 
the current or voltage is less than the full 
scale reading of the range to which transfer is 
to be made. After the proper value of current 
or voltage has been set up the short-circuiting 
switch should be restored and the desired con­
dition can be applied as required by depressing 
the proper telegraph key. 

4.03 The minimum current for which circuits 1 
and 2 can be used is slightly less than 

.002 ampere on 48 volts or .001 ampere on 24 
volts. For lower current values it is neces­
sary to use circuits 3 and 4 with which are 
associated the additional resistances con­
trolled by the knife switches designated 3 and 
4. The maximum resistance of the rheostat 
should be in the circuit before operating these 
knife switches so as to guard as much as pos­
sible against injury to the meter. 

4.04 In applying voltage requirements there 
may be conditions involving apparatus of 

relatively low resistance with comparatively 
low voltage requirement values where the 
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desired voltage reading can not be obtained 
with the variable resistance units provided in 
circuits 1 ~~~ 2. In such instances it will 
be necessary to use circuit 3 or 4 and add ad­
ditional resistance controlled by the knife 
switches 3 and 4. 

4.05 When using the No. 35D or No. 35F test 
set as a voltmeter care should be exer­

cised that the scale change key is in its nor­
mal position whenever the VM key is restored 
to normal in order to avoid possible damage to 
the meter. 

4.06 A reasonable amount of care should be 
exercised in adjusting the sliders of 

the 35D and 35F test sets in applying voltage 
requirements to avoid currents of such magni­
tude as to operate the test set fuse. If the 
sliders are moved to the left only to the point 
where the specified voltage value is observed 
on the meter, the current will ordinarily be 

well Within the capacity of the fuse. However, 
if the sliders are moved still further to the 
left to the extent that the observed voltage 
is close to the voltage value of the current 
supply, the total resistance may be low enough 
for the fuse to operate. This condition can, 
of course, exist only when the apparatus being 
adjusted becomes short-circuited or is of 
relatively low resistance. 

4.07 When manual remote control is desired 
the 32C test set should be patched to 

jacks 3R and 4w. When mechanical remote con­
trol is desired one of these jacks should be 
patched to the jack wired to the mechanical 
controlling device. Wherever possible the 
current value should be adjusted with the ex­
ternal controlling device in the circuit. 

4.08 Fig. 16 shows the cord and plug assem­
blies ordinarily used with the test sets. 

Other arrangements are of advantage in special 
cases. 

VOLTAGE R~UffiEMENTS 
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35-TYP~ TEST SETS 

Test Leads 

w 

Joint 
Circuit 

Condition 

"8/G/V"(BATTERY AND GROUND VOLTAGE) 
APPLICATION USING N0.35D AND N0.35F 
TEST SElS. 

Keys Position 
Bat & Grd CO Normal 

Rev Normal 

VM Operated 

.-------------, 
1 Vor. Cont. 1 

~~~~~I 
-~· ~~T~~~-------, 
-:- I 

= I 
+ I Grd. --·· .... ----' 

Joint Circuit Condition 

'' 8/G/V" (BATTERY AND GROUND VOLTAGE) 
APPLICATION USING NO. 35C TEST SET AND 
EXTERNAL VOLTMETER 

Fig. 10 - Neither Batter,y nor Ground on 
Relay Winding 



Joint 
.......,W'-.... Circuit 
---..Jvu--Condition 

"BIV
11
(8ATTERY VOLTAGE) APPLICATION USING 

N0.350 OR N0.35F TEST SET 

ISS 5 SECTION 100-100-101 

8/V(BATTERY VOLTAGE) APPLICATION USING 
N0.35C TEST SET AND EXTERNAL VOLTMETER 

.Fig. 11 - Ground on Relay Winding 

Test 
Leads Test 

Leods 
+ -

~ _£1~•1•1 
T 

Joint 
Circuit 

Condition 

?' 
Joint 

Circuit 
Condition 

"G/V"(GROUND VOLTAGE) APPLICATION USING 
NO. 350 OR N0.35F TEST SET 

Position 
Bat.& Grd CO Operated 

Rev Normal• 
VM Operated 

G/V (GROUND VOLTAGE) APPLICATION USING 
N0.35C TEST SET AND EXTERNAL VOLTMETER 

Pig. 12 - Battery on Relay Winding 
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~l·l~tJ + -

~~~~?ij 
· Test link or fuse-Tf 

0 [!] removed l 

~~~u 

Keys Position 

Bot 8 Grd CO Normal 

Rev Norma! 

VM Operated 

Fig. 13- "F/V" (fuse Voltage) Application Using No. 35D or No. 35F Test Set 
with Fuse or Test Link Removed from Circuit Under Test 

r--------, 

'0: I V - I 
I I 

·1 + I 

L ------- _j 
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I 

m ~ Keys Position 

~~ 
L------ ~ 

Bat & Grd CO Normal 
Rev Normal 

VM Operated 

Fig. 14 - Measurement of External Voltages -
No. 35D or No. 3SF Test Set 
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I 
I hBATtJ 

~0~". ~: RO 
I 
I I 

(GRD 10-..._ ______ j 
r--------, 

!il@tl Strap the T and Bat. Binding Posts together. 
L ________ __l 

TO ADJUST CURRENT DRAIN 
KEYS POSITION 

Bat. 8Grd.C.Q Operated 
Rev. Operated 
VM Normal 

TO OBSERVE VOLTAGE READINGS 
KEYS POSITION !SWITCHES IPOSITIONI 

Bat. 8 Grd.C.O. Operated I G I Open I 
Rev. Normal 
VM Operated 

Fig. l.S - Measurement of Dry Cell Voltages with Resistance Load Applied by Test Set - No. 35D or No. 35F Test Set 

W4H Cord 

} For Battery Supply 
and Testing 

3PI2H 

2PIOB 
For Battery Supply 

360 
3P7A Type 

Tools 

2WI7A 

For 
Testing 

3W4A 

IWI3A 

3P2A 
240A Type Plug_f 

Pig. 16- Cords Used with No. 3S-Type Test Sets 

4.09 The No. 360-type tool shown in Fig. 16 i8 
designed for connecting the cords to var• 

ious other tools used in making connection with 
apparatus contacts and terminals, and is pro­
vided with a colored sleeve to indicate the 
cord conductor with which it is used. 

Code Conductor Colbr 

360A Sleeve Red 
360B Ring Black 
360C T.iP White 

4.10 The following tools have been made avail-
able for association with the 360-type 

tools of the cords noted, principally for the 
uses indicated. Certain details relative to 
these tools, together with information concern­
ing additional tools which.may be made avail­
able subsequently, are covered in other sec­
tions of this division. 

(a) 357 tool; for making connection to 
sequence switch and other apparatus 

springs. 

(b) 361B tool; for making connection to 
windings of E, R and similar type re .. 

lays, from the front of the relay. 
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(c) 364 tool; spade terminal for making 
connection to screw terminals, binding 

posts, etc. 

(d) 365 tool; suspender clip type of con­
nector for general usage. 

(e) 387A tool; for making connection at 
111-type cutoff relays to the windings 

of the associated line relay. 

(f) 4llA tool; a test pick connector for 
general usage. 

(g) 419A tool; a spring clip for use in 
making connections to various types 

of apparatus springs and terminals. 

(h) 428A tool; for making connection to 
windings of 89, 111, 149 and various 

other relays, from the front of the relay. 

(i) KS-6278 tool; a suspender clip type of 
connector, narrower than the No. 365 

tool, for use where close clearances be­
tween apparatus terminals are encountered. 

(j) 509A tool; for making connections to 
the windings of U and Y type relays. 

(k) 547A tool; for connecting to the wind­
ings of 24~ 254 and similar type re­

lays, 300-type awitches and No. 1 and 
No. 2 timers. 

(1) 548A tool; for connecting to 300-type 
and similar switches. 

(m) 607A tool; (Replaces the R-2736 wind­
ing connector) for connecting to the 

windings of U, Y, UA and UB type relays. 

Determining Resistance Values with No. 35D and 
No. 3SF Test Sets 

4.11 The No. 35D and No. 35F test sets afford 
an easy means of determining the value 

of the resistance of a piece of apparatus. 
Under one of the circuit arrangements shown in 
Fig. 1, 2 or 3, a convenient value of current 
can be set up through the apparatus and then by 
operating the VM key the corresponding voltage 
at the apparatus terminals is determined. The 
resistance can then be obtained in accordance 
with Ohm's law, i.e., the resistance in ohms 
equals the voltage divided by the current in 
amperes. This method should be sufficiently 
accurate to be satisfactory for checking the 
values of resistance when the limits are not 
closer than + 5%. 
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Use of the 35-Type Test Set as a Variable Re­
sistance 

4.12 The 35-type test set can be used in set-
ting up a predetermined value of resist­

ance for testing purposes in cases where the 
test value involves limits of not closer than 
~ 5% as covered in Section A304.0l5. 

Measurement of Dry Cell Battery Voltages with 
a Specified Current Drain 

4.13 When it is desired to determine the volt-
age of a dry cell battery with a speci­

fied current drain on the battery, circuit ar­
rangements are set up as shown in Fig. 15, 
using the No. 35D or No. 35F test set. 

4.14 If the condition of load for the battery 
is specified in terms of resistance in­

stead of current, it is first necessary to de­
termine the corresponding current. This can be 
done by obtaining the approximate "open circuit" 
voltage of the battery and then applying Ohm 1 s 
law, using the resistance value specified, that 
is, the current in amperes equals the voltage 
divided by the resistance in ohms. The desired 
open circuit voltage will be indicated on the 
meter if, with conditions established as shown 
in Fig. 15 and with all sliders to the extreme 
right, one of the telegraph keys is depressed. 
There is some slight load on the battery at 
this time due to the current flowipg through 
the voltmeter, but the reading observed will be 
satisfactory for the purpose desired. 

4.15 The required current drain condition as 
specified or as determined above, is es­

tablished by restoring the VM key to normal, 
operating the REV key and then operating one of 
the telegraph keys, and moving the associated 
sliders to the left until the proper current is 
indicated by the meter. It is desirable to 
maintain the circuit for as short a time as 
possible in setting up the current to avoid un­
necessary drain on the battery. 

4•16 After the desired setting of the sliders 
for the proper current drain is obtained 

the REV key is restored and the VM key is re­
operated. This changes the circuit setup so 
that the meter will read the voltage across the 
terminals of the battery. The value of the re­
sistance connected across the battery under 
control of the telegraph key is not changed 
sufficiently by the operation of the VM key to 
affect the results obtained. 

4.17 The telegraph key can then be reclooed to 
apply the load for any specified timia in­

terval, during which the battery voltage wi·ll 
be observed on the meter. 
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Knife Switches 

SIGNAL TEST 

ft"----:7--=....:o..-'7--T--'--:......,..--___,H""'='- For 310 Type 

Fig. 17 - No. 350 Test Set - Apparatus Arrangement 

Plugs 
For 309 Type 

Plugs 
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I MIL-AMPSl 

QD~O!J 
o-----y y---o 

NOTES 
ffi The Milliammeter is wired in the set as shown. This arrangement is that required for use in offices having 
fSOSITIVE side of battery grounded. For use in offices having NEGATIVE side of battery grounded reverse 
connections to Milliammeter by connecting A to D and 8 to C. 

(2) This lamp may be used to indicate contact closure. 
Foflowing: 

Voltage across lamp 
12 
24 
48 

Choose type of lamp to be used in accordance with the 

Type of lam.-, 
2F 
2G 
2T 

Fig. 18 - No. 35C Test Set - Circuit Arrangement 
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2-AY lamp Cap 
2-F lamp or as 
otherwise specified 

Knife Switches 

~~~~~----!.-.._!!!,.. __ ~~~~_J--JFor 310 Type Plugs 

-~-+--=--:~::::..,...---:=..,..---+----+--+----+-For 309 Type Plugs 

Fig. 19 - No. 35:D Test Set - Apparatus Arrangement 
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riAfl 
~ 

I3MA I 
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..> Red Rheostat 
28000 in 1000"" Steps (Approx.) 

Black Rheostat -1150.., in 2..., Steps (Approx.) 

0 0 [i] 
50000 150000 300000 I 

NOTE 
<D This lamp may be used to indicate contact closure. Choose type of lamp to be used in accordance with the 
following: 

Voltage across lamp · Type of lamp 
12 2F 
24 2G 
48 2T 

Fig. 20 - No. 35D Test Set - Circuit Arrangement 

~ 
[I] 

~ p 

~ 

[][] y 

~ 
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ro-
~ 

-
~ 

G@l®~@~®~ 

2':AY lamp Cap 
2-F lamp or as 
otherwise specified 

SIGNAL 
8AT EKT 
IGRO KEY 

TEST 
BAT 

I GRO s TIR T@©J 
<@)@~~-@ ~ 

GilD Sl IAT L1 S L2 

0 0 0 

I 0 25000 75000 I !50000 

ro----
,---.-, 

.____ 

.. - ·-·--~--

T 

~~~~~~~~ 
"---

Fig. 21 - No. 35F Test Set - Apparatus Arrangement 

F 

F 

or 310 Type Plup 

or 309 Type Plugs 
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Page 20 
20 Pages 

10.000"" 10.000"' 75,000"' 

VOLT-MILLIAMMETER READINGS 
MILLIAMMETER VOLTMETER 

MILLI-AMPS SCALE VOLTS SCALE 

0 TO 750 OUTER SCALE x 10 0T0300 INNER SCALE x 100 
0TO 75 OUTER SCALE Oro75 OUTER SCALE 
0 TO 15 MIDDLE SCALE OTO 15 MIDDLE SCALE 
0 TO 3 INNER SCALE 

5oo a 
LAMP 

Fig. 22 - No. 35F Test Set - Circuit Arrangement 

T 

I 
TEST 
TSR 

) 


