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116B1 AND 116C1 RELAY TEST PANELS 

FOR POLAR RELAYS 

DESCRIPTION AND APPLICATION 

1. GENERAL 

1.01 This section describes the 116Bl 
relay test panel used for applying 

electrical test and readjust requirements 
to the 255A polar relay and the 116Cl re
lay test panel which is used for testing 
both the 255A and 209 FG polar relays. 
These test panels provide a relay bias 
test and a relay sensitivity test. 

2. EQUIPMENT FEATURES 

2.01 The testing equipment, consisting 
principally of lever type keys, a 

Weston Model 269 milliammeter per KS-7419, 
connecting blocks, and a number of resist
ances, is assembled on a steel panel and 
arranged to·mount on a standard 23 inch 
relay rack bay. Figs. 1 and 2 show the 
front of the 116B1 Qnd 116Cl panels. 
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Fig. l - Front of 116B1 Panel 
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Fie. 2 - Front of 116Cl Panel 

2.02 The connecting blocks are provided 
to accommodate the relays to be 

tested or adjusted on the relay test 
panel. 

3. OPERATING FEATURES 

J.01 When using the relay test panel, the 
relay to be tested or adjusted is 

inserted into the proper connecting block. 

J.02 The test circuit for the 255A relay 
is identical in the 116Bl and 

116Cl relay test panels. The 116Cl panel 

provides, in addition, a test circuit for 
the 209 FG relay and a key S5, with posi
tion designations 255A - 209 FG, for ar
ranging the circuit in accordance with the 
relay to be tested. Ordinarily the bias 
test is made first and then the sensitiv
ity test although alternate bias and 
sensitivity tests are often desirable. 

3.03 The lever type keys, are operated 
in various combinations as required 

by the tests to be applied. The function 
of these keys as indicated by their 
designations are as follows: 
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(a) 116Bl Relay Test Panel 

(1) Key Sl applies battery to the 
test circuit when operated to 

the BAT ON position. 

(2) Key S2 is used for making the 
bias test. When operated to 

the BIAS position a relay vibrating 
circuit is set up (Fig. 3) which 
causes the relay armature to vibrate 
at approximately 20 cycles per sec
ond. A circuit containing a zero
center meter is connected to the 
contacts of the relay to indicate 
per cent bias. If the needle vi
brates either on the right (marking) 
or left (spacing) side of zero, 
there is bias in the relay. 

(3) Key SJ is simply a reversing 
switch for the sensitivity 

test (Fig. 5). In the sensitivity 
test "soak", "operate" and "non-op
erate" values of current are fur
nished to the relay windings which 
are connected series-aiding. When 
key S3 is operated to MARK the "op
erate" current tends to move the 
relay armature to the M contact. 
When key SJ is operated to SPACE the 
relay windings are reversed so that 
the same current tends to mov~ the 
relay armature to the S contact. 
With key S3 in the normal position 
the circuit to the relay windings 
is open. 

(4) Key S4 is used to set up the 
circuits to provide the proper 

value and direction of current for 
the "soak", "operate" and "non-oper
ate" tests 1 (Fig. 5). When key S4 
is normal land key S3 operated to 
SPACE, for example), "soak" current 
is applied in a direction to move 
the relay armature to contact M. 
When key S4 is held to the OPR posi
tion, the polarity of the connections 
to the relay is reversed and a much 
weaker "operate" current is applied 
which should move ~he relay armature 
to contacts. When key S4 is held 
to the NON-OPR position, a still 
weaker or "non-operate" current is 
applied to the relay windings. The 
armature should not be operated, but 
should remain on contact M. 

(bl 116Cl Relay Test Panel 

Keys Sl, S2, S3 and S4 of this 
panel have functions and position 
designations identical to the four 
keys just described for the 116B1 pan
el. The 5th key in the row, key S5, 
has been added to set up the proper 
circuit for the particular relay to be 
tested and has positions 209 FG and 
255A. 
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Fig. 3 - Bias Test (255A Relay) 

4.01 Bias Test 

(a) Position of Keys 

116Bl Panel 

Key Sl to BAT ON 
Key S2 to BIAS 
Key SJ Normal 
Key S4 Normal 

ll6Cl Panel 

Key Sl To BAT ON 
Key S2 to BIAS 
Key SJ Normal 
Key S4 Normal 
Key S5 to 20G FG 

or 255A (de
pending on re
lay undertest) 

(b) With keys positioned as above the 
circuit is 3s illustrated in Fig. 

3 and the relay armat11re vibrates at 
about 20 cycles through the action of 
the vibrating circuit. This circuit 
is similar to that of an ordinary buz
zer except that a transformer with a 
secondary circuit including a relay 
winding is used to obtain a more ac
curate control of the speed of vibra
tion. 

It is seen that the operation of 
the relay arw~ture from one contact to 
the other simply transfers battery 
from one side to the other of this 
symmetrical testing circuit. When the 
armature touches contact S, as indi
cated in Fig. 3, current from battery 
flows through the armature and contact 
Sand through part of the meter circuit 
to ground. It also flows through wind
ing 5-6, 1-2 of the repeat coil, 
through relay winding 3-6*, through the 
resistance of 5000 ohms and through 



the meter circuit to ground. This 
current is in a direction to move the 
armature from contact S to contact M 
and its value would reach about 5.4 
milliamperes if allowed to reach a 
steady state condition. However, as 
this current is established through 
the windings of the repeat coil, it 
produces a current pulse in windings 
8-7, 4-J which flows through the re
sistance of 1000 ohms and through re
lay winding 7-2 in the direction to 
hold the relay armature on contact S. 
Therefore, the armature does not move 
from contact S until this transient 
pulse dies down to such a value that 
the current in winding 3-6 controls 
the relay operation and moves the 
armature to contact M. 

*Note: Current flow through a 
relay winding from the terminal 
marked+ to the terminal marked 
- will tend to operate the 
armature to the S contact. 

(c} When the armature touches contact 
M the current values, both steady 

and transient will be the same as just 
described for contact S except that 
the direction of current is reversed 
through the relay windings. There
fore, the relay armature will return 
to the S contact as soon as the tran
sient pulse has lost its strength. 
This cycle of operation is repeated at 
a frequency of approximately 20 per 
second. 

( d) The meter, which indicates the 
bias of the relay, is connected 

between the contacts M and S so that, 
if the armature rests on contact M for 
the same length of time that it rests 
on contact S, the meter needle will 
vibrate practically at mid-scale 
(zero). 

If the armature operates un
symmetrically so as to rest longer on 
contact M, for example, the meter will 
indicate to the right of zero or mark
ing bias. For the opposite condition, 
the meter will indicate to the left of 
zero or spacing bias. The meter scale 
is 100-0-100 so thE, t the readings in
dicate directly the per cent bias at 
20 cycles per second. Any bias in the 
relay is generc1lly due to causes such 
as, improperly adjusted pole-pieces, 
contacts or arnaturP.. 

(e) The resistances and condensers 
connected across the contacts 

serve as relay contact protection and 
for wave shaping of the current sup
plied to the meter circuit. 
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(f) For the 209 FG relay and the ll6Cl 
panel the bias test conditions are 

indicated in Fig. 4. The steady state 
value of the current through windings 
1-2, 3-6 is about 3.5 milliamperes. 

+130V. 
HEAT 
.COIL 

IA 

120A 7835.n 200QQ. 

426Jl. 

0. !5µ.F 1600ll. 

0 ~µ., 1600A. 

Fig. 4 - Bias Test (209 FG RP-lay) 

4.03 Sensitivity Test: The sensitivity 
test circuit shown by Figs. 5 to 10, 

is employed to determine if the mechanical 
adjustments of the pole-pieces and arma
ture are such as to give the desired sen
sitivity of operation of the relay. To 
make this test "soak", "operate" and "non
operate" values of current are furnished 
to the relay windings which are connected 
series-aiding. 

(a) Position of Keys 

116B1 Pcinel 116Cl Panel 

Key Sl to BAT ON 
Key S2 Normal 
Key SJ to SPACE 
Key S4 (Non-

locking) Held 
first to OPH. 
and then to 
NON-OPR 

Key Sl to BAT ON 
Key S2 Nonnal 
Key S3 to SPACE 
Key S4 (Non-lock-

ing) Held first 
to Offi and then 
to NON-OPR 

Key S5 to 209 FG 
or 255A (depend
ing on relay under 
test) 

lb) With the keys set as above except 
for key S4 which is still normal, 

a "soak" current is applied to the 
relay windings which approximates the 
value experienced in normal use and 
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holds the relay armature on its 
marking contact.· 

+130\L 

(l) For the 255A relay the "soak" 
current is 4.a milliamperes 

(Fig. 5) and for the 209 FG relay 
(ll6Cl Panel) it is .924 milli
ampere (Fig. 6). 
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Fig. 5 - Soak Current Test 
(255A Relay) 

(c) When key S4 is held to the QPR 
position, a much lower value of 

current in the opposite direction to 
that of the soak current is applied 
to the relay.windings which should 
move the annature from mark to space. 
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Fig. 7 - Operate Current Test 
(255A Relay) 

(d) When key S4 is moved to the 
NON-OPR position, the previous 

value of soak cuITent is again applied 
as the key passes through its normal 
position and then a value of current 
lower in value but in the same direction 

Page 4 

+130V. 

426.fi 

Fig. 6 - Soak Current Test 
(209 FG Relay) 
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(1) For the 255A relay the op-
erate current is .661 milli

ampere (Fig. 7) and for the 209 FG 
relay it is .313 milliampere (Fig.$}, 
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Fig. a - Operate Current Test 
(209 FG Relay) 

as the operate current is applied to 
the relay windings and this current 
should not move the armature. 

(1) For the 255A relay the non
operate current is .244 
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milliampere (Fig. 9) and for the 
209 FG relay it is .159 milliam
pere (Fig._ 10). 
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Fig. 9 - Non-Operate Current Test 
(255A Relay) 

(e) If the relay Fails to respond 
when key S4 is moved to OPR, 

it is an indication that either or 
both of the pole-pieces are too 
close to the armature or that the 
armature travel is too large. If 
the relay responds when the key is 
moved to NON-OPR, either or both of 
the pole-pieces are not close. enough 
to the armature or the armature travel 
is too small. Since the armature 
travel is usually set mechanically to 
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the proper value before this test is 
made, the test is essentially an in
dication of the proper setting of 
the pole-pieces. 

(f) The above sensitivity tests (c), 
(d) and (e) should be repeated 

with key SJ operated to MARK. Condi
tions are the same as described above 
except that the directions of current 
flow in the rP.lay windings have been 
reversed. The soak current will hold 
the armature to the S contact and the 
operate current will tend to move the 
armature from the S to the M cont.act. 
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Fig. 10 - Non-Operate Current Test 
( 209 FG Relay) 

4.04 Drawing SD-70294-01 shows the com-
plete circuit arraneement of the 

11681 relay test panel and SD-70463-01 the 
ll6Cl relay test panel. The corresponding 
equipment drawings are ED-70322-01 and 
ED-70648-01. A filter (A) has been added 
to the circuit of the 116B1 relay test parel 
to serve as a radio interference suppres
sor. 
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