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1.1 PURPOSE 

SECTION I 
GEN~?.AL INFORMATION 

UNION SWITCH & SIGNAL ffi 

The Relay Test Stand is a multi-f~nc~ional compact unit to facilit3te the 
performance testing, adjusting, calijration and troubleshooting of Union Switch 
& Signal's plug-in relays. 

1.2 DESCRIPTION 

The Relay Test Stand is constructed of a sturdy aluminum base and front panel, 
with an aluminum case enclosing the circuitry. Standard power (ll5V, 60 H2) is 
applied to the stand by means of a line cord and plug. Sufficient controls are 
provided to generate the various signal levels for the proper testing of relay 
specifications. The PN-250 style relay base is provided with a removable strike 
(latch) so that it can be re-positioned to facilitate locking both PN-250 
latching type relays to the base. 

1.3 SPECIFICATIONS 

1.3.1 Mechanical 

Dimensions: 
:ieight: 

1.3.2 Electrical 

13-1/2• wide x 20• high x 1a• deep 
.h.pprox. 25 lbs, 

Input Power Required: 120 vol~s, 60 Hz@ 15 Amps. 
Lamps: 6 volts, 1.44 watts, :-2, ;538 
Variable Autotransformer: 0-115 volts@ 3 Amps. 

i::. "Ji::. n , , 
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1.3.3 Capabilities 

The Relay Test: Stand is capable of testing ,he following US&S style relays: 

PF-256 
PN-1503 
PN-150BC 
PN-150BCT 
PN-150BD 
PN-lSOBE 
PN-150BH 
PN-lSOBL 
PN-lSOBM 
PN-150BSR 
PN-150BTR 
PN-l50HD 
PN-lSON 
PN-lSONE 
PN-150P 
PN-150':' 
PN-159B 
PN-2509 
PN-250BE 
PN-258B 
PN-258BC 
PN-258BSR 
PN-259BSR 
PN-259SRA 
PP-151 

1.4 Recommended Tools and Test Equipment 

a. Tool Kit 

b. Gauges -- 0.020• - o.12s• 

c. Powe::- Box 
1. 0-72V de Power Supplies ( 2) 
2. Time Interval Meter 
3. DC Voltmeter 
4. DC Ammeter 
5. AC Voltmeter 
6. AC Ammeter 
7. Low Resistance Ohmmeter 
8. Code Rate Monitor 

d. On-:-ime Meter 

6360, p. 1-2 
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2.1 CONTROLS ANv INDICATIONS 

s:::CTIO~ II 
O?ERA':'ION 

UNION SWITCH & SIGNAL m-· 

Refer to Fig~re 2-1 for item reference location. 

Ref. 

1 

2 

3 

4 

5 

6 

7 

Item 

Relay Mounting Base 
PN-250 

?N-250 Switch (S2)' 

VARIAC Control (Vl) 

AC POWER Switch (Sl) 

Power Indicator (Ll) 

PN-250 LIGHT SELECTION 
SWITCHES (Sl2) 

?N-250 LIGHT SELECTION 
SWITCHES ( Sll} 

Function 

Provides the proper position and 
connections for testing the PN-250 and 
PF-256 style relays. 

In the WITH TEST JACK position, the 
input to the relay coil is applied to 
the TEST contact. In the WITHOUT 
position, the input to the relay coil 
is applied directly to the coil 
receptacle. 

Provides for varying the ac power 
input for testing the PN-lSOBL and 
PN-lSOP relays. The variable input is 
connected to the left hand ac jacks 
(15 and 16). 

In the ON position, 115 Vac line is 
applied to the VARIAC (3) and the 
transformer that supplies the lights. 
In the OFF position, power is removed. 

When lit, indicates that ac power is 
available to light the Contact 
Indicators (L2) (19}. 

In the •1• position, and in 
conjunction with the rotary switch 
(Slll (7), connects the PN-250 base 
for testing relays other than the 
PN-2508. In the •2• position, the 
base is connected for testing PN-2508 
relays. In the OFF position, two of 
the front contacts in the bottom row 
are disconnected. 

In the •1• position, and in 
conjunction with the toggle switch 
(Sl2) (6), connects the PN-250 base 
for testing relay PN-2508, N322554-701 
(6:9-6F-3B). In the •2• position, the 
base is connected for testing relay 
PN-2508, N322554-702 (8FB-4F-2B) and 
PF-256 relays. 

6360, p. 2-1 
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Ref. 

8 

9 

10 

11 

12 

13 

14 

Item 

Relay Coil Block 
Jacks A+/A-

Coil Polarity Switch 
(SlO) 

Relay Coil Block 
Jacks B+/B-

Fuse (Fl) 

PN-150 Contact 
Configuration Switch 
(S9) 

Only PN-150T Switch 
(S8) 

DC+/- Jacks 

6360, p. 2-2 

Function 

?rovides connections to single coil 
relays or, in conjunction with Item 10 
(Jacks B+/B-), the connecting of two 
coil relays in series or parallel. 

When using a power supply in 
conjunction with jacks A+/A- (8) and 
9+/B- (10), the NORMAL position 
applies positive(+) polarity voltage 
to the A+ (B+) terminals of PN-150, 
?N-lSOT, PN-150BL, PN-150P or PN-250 
type relays and negative (-) polarity 
voltage to the A- (B-) terminals. In 
the REVERSE position, the applied 
voltage polarity is reversed to the 
relay coil •A• ("B") terminals. In 
the OFF position, the applied voltage 
is removed from both coil terminals. 

Provides connectiQns to the second 
coil of two coil relays or, in 
conjunction with Item 8, the 
connecting of two coil relays in 
series or parallel. 

Provides protection for the VARIAC 
(Vl) (3) and the transformer that 
supplies the lights (Ll (5) and L2 
( 19) ) • 

In position "2", the PN-150 base is 
connected for testing relays with 6 
Front/Back contacts. In position "l", 
the base is connected for testing 4 
Front/Back, 2 front and 1 back 
contacts. 

In the ONLY PN-150T position (up), the 
appropriate PN-150 base contacts are 
connected to the +DC/-DC input jacks 
(14). The "2" position (down) is used 
for all other PN-150 type relays. 

Used in conjunction with ONLY PN-lSOT 
swit~h (13) to supply input power to· 
the PN-150T relay. 



Ref. 

15 

16 

17 

18 

19 

20 

., 
21 

22 

23 

Item 

A~?S or JUMPER Jacks 

AC VOLTMETER Jacks 

PN-lSOBL/PN-lSOP 
Switches {S4,5,6,7) 

Coils 
Switch (S2) 

Contac~ Indicators (L2) 

Relay Mounting Base 
PN-150; PN-lSOT (Rl) 

Relay Mounting Base 
PN-lSOP; PN-lSOBL (R2) 

F/H/B Jacks 

TIMER switch 

UNION SWITCH la SIGNAL m 

Function 

~~en ~s~~g AC current for PN-150P or 
?~-150BL relay calibration or testing, 
che AC anmeter is connected between 
~hese jacks. When voltage only is 
~sed, a jumper must be connected 
jetween ~hese jacks. 

Jsed for connecting an AC voltmeter 
across the relay coil of a PN-15081 or 
?N-150P relay in conjunction with the 
:our swi~ches {17). 

:n cje ?N-150BL position (down), the 
?N-150BL/PN-150P base is connected for 
~esting che PN-150BL relay. In the 
?N-150P position (up), the base is 
connected for testing the PN-lSOP 
relay. The OFF position (center) must 
be used when testing all other PN-1~0 
and PN-250 type relays. 

In tje parallel position, the "A" and 
•3• relay coils are placed in 
parallel. In the single position, 
they are separate. 

Provides a visual indication of the 
relay's contacts configuration and 
when they are open and closed. 

Provides the proper position and 
connections for testing the PN-150 and 
PN-150T style relays. 

Provides the proper position and 
connections for testing the PN-lSOP 
and PN-150BL style relays. 

Used in conjunction with TIMER switch 
(23) to provide access to a set of 
front, heel and back contacts. 

In the OFF position, filament voltage 
is =PPlied to the lights in Column 1, 
Row D and E to light the lights. In 
the TIMER position, the voltage is 
removed to allow flash rate, on-time 
and timing measurements to be taken. 

6360, p. 2-3 



m UNION SWITCH a SIGNAL 
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FIGURE 2-1 FRONT PA~EL C2~TROLS AND INDICATIONS 
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UNION SWITCH & SIGNAL m 
2.2 TEST SET-UP 

2.2.1 General 

a. Positioning PN-250 Mounting 3ase Strike (Latch) 

To change the direction the strike is facing, unscrew the 6-32 x 
2-3/4 bolt, located in the middle of the right side of the base, 
until the strike is free. Grasp the strike and pull it forward out 
of the base. Position the strike in the opposite direction, insert 
it back into the base and re-install the bolt. 

b. Basic Circuit (See Figure 2-2) 

+A 

As a general rule when testing ?~-150 and PN-250 style relays, an 
ammecer is used to calibrate relays with coil resistance under 100 
ohms and a voltmeter is used to calibrate relays with coil 
resistances over 100 ohms, ~nless stated otherwise in the Service 
Manual for the specific relay being tested. 

+ 
POWER 

SUPPLY 

A 

Alili€TER 

VOi. n.ETtR V REVERSE 

+A +A 

+B 

SINGLE COIL 

A 

DOUBLE COIL 
SERIES 

DOUBLE COIL 
PARALLEL 

Figure 2-2. aasic DC Relay Test Set-Up 
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c. Contact Closure Indications (See Figures 2-3 and 2-4) 

The PN-250 style relays may have contacts located in Columns 1 
through 6. The PN-150 style relays may have contacts located in 
Columns 1 through 3. 

Row A and D indicate a Front contact closure. Row Band E indicate a 
Back contact closure. 

The heels (H) can be imagined as located between Rows A and B, and 
also between Rows D and E. 

In the basic configuration, Row C is not used. See Figure 2-4 for 
additional contact configurations. 

6360, p. 2-6 

COLUMN 
I 2 3 4 5 6 

A !<D <D <D <D <D <DI 
---------- H 

B !<D <D <D <D <D <DI 

~ c l<D <D <D <D <D <DI 

D !<D <D <D <D <D <DI 
---------- H 

E l<D <D <D (D (D <Dj 

t 1
P
5

N~~J 

Figure 2-3. Basic Contact Configuration 
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The PN-150 and PN-250 style relays may have contacts located in the same 
columns as the Basic Contact Configuration. 

Rows A, B, D and E indicate contact ~losures as in the Basic Contact 
Configuration. 

Row C indicates either a front and (jr) back contact closure, depending on the 
location of the heel contacts. In tjis case, the heels (H) can be imagined 
as located between Rows Band c, anc (or) between Rows C.and D. 

COLUMN 
I 2 3 4 5 6 

A !CD co <D <D <D ©I 

B !<D CO <D <D <D ©! 
---------- H 

~ c !<D co <D <D <D ©! 
0::: 

---------- H 
D !<D (£) <D <D <D CD! 

E l<D © CD © <D ©! 

t 1sok---J 
PN-250 

Figure 2-4 
Additional Contact Configuration 

6360, p. 2-7 
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2.3 TESTING PROCEDURES 

2.3.l PF-256 Testing Procedure 

a. Preliminary Set-Up {se~ Fis~re 2-1 for item location) 

1. Ensure that the AC POW~~ swi~ch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjus~ed fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connec~ the de voltmeter to the de power 
supply output, observing the correct polarity, and also to the 
relay coil block jacks A+/A- (8). 

4. Set the PN-lSOBL/PN-150? swi~ches (17) to the OFF (center) position. 

s. Set the PN-250 switch (2) to the WITHOUT position. 

6. Set the 
(right) 

7. Ensure 
engage 
PN-250 

PN-250 LIGHT SELECTION ~witches (7 and 6) to the 2 position 
and l position (up) respectively. 

that the mounting base strike (latch) is positioned to 
the relay under ~est, then plug the PF-256 relay into the 
base { 1). 

8. set the AC POWER switch {4) ~o ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Starting Voltage Check 

1. Slowly adjust the de power supply controls to increase the output 
until the armature begins to make complete cycles. At this point, 
the de voltmeter should not indicate greater than that value 
specified in Table 2-1 under Max. Starting Volt •• 

2. The Contact Indicators (19) should light alternately as shown 
between Figures 2-SA and 2-SB. 

1(0 <D <D © © <l)i 

·<D (0 (D (0 <D <Dl 

.CO <D CD CO <D <DI 

.CO <D <D <D CD ©i .. ~ 
A 

?igure 2-5 

:<D <D <D <D (0 (Oi 

.(0 CO CO CO CD <D: 

;co <D CD <D <D <D: 

~~ 

B 
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c. Flash Rate Check 

1. With the relay still se~ up as in Step b, set the TIMER switch {23) 
to the TIMER position (down). 

2. Connect a Code Rate Moni:or (OS&S 912A) between the F jack and H 
jack (22). 

3. Adjust the de power supply controls to increase the output to 8.0 
Vdc as monitored on the de voltmeter. 

4. Allow the relay to opera~e for one minute and then read the code 
rate. It should be within the limits indicated in Table 2-1. 

5. Repeat Steps 3 and 4 wi:~ the output set at 12.0 Vdc and check that 
the code rate is within limits of Table 2-1. 

6. Repeat Steps 3 and 4 wi:h the output set at 10.0 Vdc and check that 
the code rate is within limi~s of Table 2-2. 

d. On-Time Check 

1. With the relay still se~ up as in Step c, with 10.0 Vdc applied to 
the coil, disconnect the Code Rate Monitor and connect an On-Time 
Meter (US&S PD-30) across the F and H jacks (22) and note the 
on-time. Connect the meter across the Hand B jacks (22) and note 
the on-time. Normal (Fl and Reverse (B) contact on-time readings 
should be within 20% of each other. 

6360, p. 2-10 



NORMAL OPERATING RANGE SHOP AUJUS'fHENT 

FREQUENCY IN FL.ASHES 
Flashes PER MINUTE PER LAMP 
Per 

Normal Hin. Hin. Max. Timing 
Relay Oper. Per Oper. Starting Teet Nom. Max. Max. Min. 
Iles is. Voltage Lamp Volt. Volt. Volt. Freq. Volt. Freq. Volt. 

. -

N32256l-00l 87.5 87.5 8-12 45-55 7.2 5.0 10 48 l2 55 8 
N322561-002 87.5 87.5 8-12 60-72 7.2 5.0 10 65 12 72 8 

N322561-801 87.5 87.5 8-12 45-55 7.2 5.0 10 48 12 55 8 
N322561-802 87.5 87.5 8-12 60-72 7.2 5.0 10 65 12 72 8 
N32256l-803 87.5 87.5 8-12 69-81 8.0 6.0 10 75 12 81 8 

Table 2-1. PF-256 Calibration Values 

Min. 
Freq. 

-------

,, 5 
60 

45 
60 
69 

c z 
a 
z 
I 
i:i :x: ,. 
en 
a 
z 
> ,-

m 



2.3.2 PN-1508 Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER swi~ch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A- (8). 

4. Set the PN-150BL/PN-150P switches (17) to the OFF (center) 
position. 

5. Set the COILS switch {18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 position 
(down) for 6FB contact relays or position 1 (up) for all others. 

7. Plug the PN-1508 relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the output, 
as indicated on de voltmeter (ammeter), to obtain the Charge value 
obtained in Table 2-2. The Contact Indicators (19) should change 
from those shown lit in Figure 2-6A to those shown lit in Figure 
2-6B when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-6A). 

3. Remove the •red stick• and the relay should energize again (Figure 
2-68). 

4. Set the Coil Polarity switch (9} to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-6A) and note the value 
indicated on the de voltmeter (ammeter}. This value is the 
Minimum Drop-Away and shoulc not be less than the value specified 
in Table 2-2. Drop-Away is the value at which all the front 
contacts just open. 

6360, p. 2-12 



UNION SWITCH & SIGNAL ffi 
7. Further reduce the ou:put, if necessary, until the relay armature 

rests on the permanent magnet extension and note the value 
indicated on the de volt~eter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-2. 

8. Reduce the output to z~ro, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
{clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). This 
is the Full Stroke value and should not be greater than the value 
specified in Table 2-2. 

<D <D <D <O <D <DI 

~ <D <Di 

.CD<DCOCD<D<DI 

<D©©<D<D<D! 

~©©: 

:.<D <D <D <D <D ©I 

~©©! 

1CO <D cu <D <D <DI 

:<D©<D<D<D<Di 

~©©i 

A 

6FB 

4FB-2F-1B 

Figure 2-6 

~<D©j 

:co (0 <D <D <D (Di 

i<D <D (i.) co (0 (Di 

~ <D (Dl 

l©Cu©<D©<D! 

~<D<Dj 

!<D <D <D <D <D <DJ 

,~cu<D<DI 

~<D©I 

:©©<D<D©<Dj 

B 
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Mln. Mtn. Max. Max. 
Min. Min. Full Full Pick-Up Pick-Up 
Drop- Drop- Drop- Drop- & & 

Charge Away Away Away Away Full Stroke Full Stroke 
Style Ohms Volts Amp Volts Amp. Volts Amp. Volts Amp. 

1500 1300 112.8 0.033 3.8 0.0029 2.53 0.0019 1 o. 7 0.0082 
1500 800 33.6 0.0112 3.0 0.0037 2.0 0.0025 8.11 0.0105 
1500 1100 21.2 0.053 1. 9 o. 00117 1.25 o. 0031 5.3 o. 013?. 
1500 2110 16. 9 0.01 1. 5 0.0063 1. 0 o. 00112 11. 211 0.0177 
1508 100 10.6 0.106 o. 911 o. 00911 0.63 0.0063 2. 611 o. 02611 
1500 25 5.05 0.202 Q. 11110 0.0179 0.299 0.0119 1. 26 o. 05011 
1500 11 2.08 o. 52 o. 18110 o. Oii 61 o. 1211 o. 0]1 0.520 0.1)0 
1500 11300 10. 3 0.016 6.29 0.0015 11. 15 0.00096 17. 50 o. 0011 

Table 2-2. PN-1508 Calibration Values 
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2.3.3 PN-150BC/PN-150BCT Testing ?rocedure 

a. ?reliminary Set-Up (see Fig~:e 2-1 for item location) -

l. 

2. 

3. 

' .... 

~~sure that the AC POW~?. switch (4) and TIMER switch (23) are set 
to OFF position, 

~nsure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
ninimum output. 

Csing jumper cables, connect the ·de voltmeter or ammeter (as per 
?aragraph 2.2.l,a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-. 
: 8) • 

Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) 
?Osition. 

5. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
?Osition (down) for 6F3 contact relays or position l (up) for all 
others, 

7. ?lug the PN-150BC/PN-1503CT relay into the PN-150 base (20). 

s. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Cali~ration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-3. The Contact Indicators (19) 
should change from those shown lit in Figure 2-7A to those shown 
lit in Figure 2-78 when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-7A). 

3. ~ernove the •red stick• and the relay should energize again 
(Figure 2-78). 

I .... Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize, 
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6. Slowly adjust the de power supply controls to reduce the output 
uncil the relay deenergizes (Figure 2-7A) and note the value 
indicated on the de vol~meter (am.~eter). This value is the 
Minimum Drop-Away and should not b~ less than the value specified 
in Table 2-3. Drop-Away is the value at which all the front 
contacts just open. 

i. Further reduce the outpu~, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on, the de voltmeter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-3. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the outpuc 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Full Stroke value and should not be greater than the 
value specified in Table 2-3. 

!<D <D <D © <D ©i 

~©©i 

;(O cD (i.) <D <D <DI 

;<D <D <D <D <D <D! 

~<D<D! 

f <D <D <D (0 (0 ©l 
~©<D! 

i<D © © <D CD <DI 

!<D <D <D <D <D <Di 

~<D<D; 

A 

6360, p. 2-16 

6FB 

4F3-2B-l3 

Figure 2-7 

-©<Di 

!(D (0 (0 <D © (Di 

I (0 <D CD CD <D CD i 

-ma>©©! 

:<D <D <D <D © (D, 

,$©<D<.D; 

~<D<D! 

:© <D <D <D <D <D: 

B 



UNION SWITCH 6 SIGNAL m 
c. Drop-Away Time Check 

The drop-away time of the ?N-150BC/PN-150BCT relay shall be checked 
after the successful completion of the calibration check using the 
ces~ set-up shown in Figure 2-8. 

US&S 911A 
TIME INTERVAL METER 

+ 
POWER SUPPLY 

JUMPER COIL 

+ 

CONTACTS 

Figure 2-8 

NOTE 

Drop-away Time is the time from opening of the relay 
coil circuit until the front contacts open. In 
performing each check of drop-away time, the circuit 
shall first be opened and the voltage then brought 
up from zero to the value specified, but not beyond. 

+ 

1. With the relay set up as in Step b, set the TIMER switch (23) to 
the TIMER position (down). 

2. Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks(+) and(-) on the rear panel 
of the TIM. 



ffi UNION SWITCH & SIGNAL 

Relay 
Ohms 

240 

100 

60 

3. Connect the TIM COIL jacks to the relay coil jacks A+/A- (8) (red 
to A+ and black to A-). 

4. Connect the TIM CONTACTS jacks across the F and H jacks (22). 

5. On the TIM, set the START/STOP switch to the STOP position and 
the DROPAWAY/PICKUP switch to the DROPAWAY position. Set the 
power switch to the ON position. 

6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-3 but not 
beyond. Leave the power on the coil before proceeding to the 
next step. 

7. On the TIM, set the START/STOP switch to the START position and 
when the relay deenergizes (front contacts open), note the 
drop-away time on the Time Interval Meter. The time should not 
be less than that sgecified in Table 2-3. 

Charqe 
Volts 

17. 0 

10.6 

8.27 

Table 2-3 
Calibration Values for PN-150BC/PN-150BCT Relays 

With 6FB or 4FB-2F-1B Contacts 

l"lrop-J\way Tiwe 
Minimuyn ,..axiMum 

Min. Drop-Aw av Full nroo-1'wav Full Stroke 'tin. Max. Snub 
l\mp. Volts Arnp, Volts Arnp. Volts Volts Sec Sec. Ohms. 

0.0031 0.75 0.0021 a.so 0.0176 4.2 24 0.65 0.76 120 

0.0047 0.47 0.0031 0.31 0.0264 2.64 14 0.65 0.76 51 

0.00612 0. 367 0.00408 0 .245 0.0345 2.07 11 0.65 0.76 30 

6360, p. 2-18 
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2.3.4 PN-15080 Testing Procedure 

a. Preliminary Set-Up (see ?igure 2-1 for item location) 

1. Ensure chat the AC POWER switch (4) and TIMER switch (23) are set 
co OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supplr output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-. 
( 8) • 

4. Set the PN-150BL/PN-150P switches (17) to the OFF (center) 
.position. 

s. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-15080 relay into the PN-150 base ( 20) • 

8. Set the AC POWER switch ( 4) to ON, and the de power supply to 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

on. 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-4. The Contact Indicators (19) 
should change from those shown lit in Figure 2-9A to those shown 
lit in Figure 2-9B when the relay is energized normal. When the 
relay is energized Reverse, the Contact Indicators will be lit as 
shown in Figure 2-9c. 

1<D<D©©<0<0I ~©<D<D©1 !~<D©! 
~<D<D! .~(D(Di· • CD CD <D <D· 

:©©CDCD©<D! .CD© CD cD (0 <Di :CD© <D CD <D CDi 

.<D©©CD©©l ~<D©©: :©~CD©' 

~©©i CD~©<~} -~©©©· 

A 3 c 
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NOTE 

The armature position indicators are the N and R 
markings on the nor~al and reverse contact 
operating arms. When the N and Rare side by 
side, neither armature is picked-up. When the N 
marking is higher than the R, the normal armature 
is picked-up. When the R is higher than the N, 
the reverse armature is picked-up. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-9A). 

3. Remove the •red stick• and the relay should energize again 
(Figure 2-98). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should energize Reverse {Figure 2-9C). 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize Normal (Figure 2-93). 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-9A) and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-4. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet and note the value indicated on the 
de voltmeter (ammeter). This value is the minimum Full Back 
Contact Pressure Drop-Away and should not be less than the value 
specified in Table 2-4. 

B. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter {ammeter). 
This is the Maximum Pick-Up value and should not be greater than 
the value specified in Table 2-4. 

6360, p. 2-20 
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10. Reduce the output to zero, using the de power supply controls and 

then set the Coil Polarity switch (9) to the OFF position for one 
second then to the REVERSE position. 

11. Slowly adjust the de powe~ supply controls to increase the output 
(clockwise) until the ~elay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
~his is the Maximum Reverse Pick-Up value and should not be . 
greater than the value specified in Table 2-4. 

12. Set the Coil Polarity switch (9) to the REVERSE position (down). 

13. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter}, to obtain the 
Charge value obtained in Table 2-4. The Contact Indicators (19) 
should change to those shown lit in Figure 2-9C when the relay is 
energized Reverse. 

14. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-9A} and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-4. Drop-Away is the value at which all the front 
contacts just open. 

15. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet and note the value indicated on the 
de voltmeter (ammeter). This value is the minimum Full Back 
Contact Pressure Drop-Away and should not be less than the value 
specified in Table 2-4. 

16. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the REVERSE position. 

17. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Maximum Pick-up value and should not be greater than 
the value specified in Table 2-4. 

18. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then to the NORMAL position. 

19. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammet~r). 
This is the Maximum Reverse Pick-Up value and should not be 
greater than the value specified in Table 2-4. 

6360, p. 2-21 
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Maximum 
Relay Full Back Maximum Reverse 
Res is. Minimum Contact Pressure Pick-Up Pick-Up 
tance Charste Drop-Away Drop-Away & WorkinR 
Ohms Amps. Volts Amps. Volta Amps. Volts Amps. Volts Amps. Volts 

25 o. 202 .5.05 0.0179 0.1,40 0.0119 0.299 0.050'• l.26 0.054 1. 35 
100 0.106 10.6 0.0094 0.94 0.0063 0.61 0.0264 2.64 0.0283 2.83 
,.oo 0.053 21. l 0.0047 1.9 0.0031 l.25 0.0132 5.28 0.01,.1 5.65 
800 0.042 33.6 0.0037 2.97 0.0025 1.96 0.0105 8.4 0.0112 8.95 

Table 2-4. PN-15080 CALIBRATION VALUES 
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2.3.S PN-150BE Testing Procedure 

a. Preliminary Set-Up (see ?ig~re 2-1 for item location) 

1. Ensure that the AC POW3R switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.l.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/B-i 
with a jumper cable connecting A-/B+ (Coils in series). 

4. Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) 
position. 

s. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-150BE relay into the PN-150 base C 20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-5. The Contact Indicators (19) 
should change from those shown lit in Figure 2-lOA to those shown 
lit in Figure 2-108 when the relay energizes. 
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2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-lOA). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-lOB). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-lOA) and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-5. Drop-Away is the value at which all the front 
contacts just open.· 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter (ammeter). This value is the Full 
Back Contact Pressure Drop-Away and should not be less than the 
value specified in Table 2-5. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Maximum Pick-up & Working value and should not be 
greater than the value specified in Table 2-5. 

6360, p. 2-24 
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Table 2-5 
Calibration Values for ?N-150BE High Efficiency Relays 

With lFB, l?-13 Ind. L.V. Contacts 

Calibrate per* using corresponding connections 

Full Back 
Relay Minimum Contact Pressure 
Resis. Charge Drop-Away Drop-Away 
tance 
Ohms Amps. Volts Amps. Volts Amps. Volts 

*60 ( Ser ies ) o. 0594 3.56 o. 00742 0.445 o. 0049 o. 294 
lS(Multiple) 0.1188 1. 78 o. 01484 0.222 0.0098 0.146 

*lOOO(Ser ies) o. 0150 15.0 o. 00188 1.88 0.00124 1.24 
250(Multiple 0.0300 7.50 0.00376 0.94 0.00248 0.62 

*2000(Series) 0.0111 22.1 0. 00139 2.78 0.000916 1.832 
500(Mult ip le. 0.0222 11. l 0.00278 l.39 0.001832 0.916 

2000(Ser ies) o. 0133 26.6 o. 00161 3. 22 0.0011 2.2 

Maximum 
Pick-Up 
& Working 

Amps. Volts 

i ·0.888 I o. 0148 
o. 0296 0.444 . 

I o. 00376 3.76 
0.00752 1.88 

I 

o. 00278 I 5.56 
0.00556 I 2.78 I 

I o. 0033 I 6.6 
I 

6360, p. 2-25 
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2.3.6 PN-lSOBH Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER swi~ch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-
( 8) • 

4. Set the PN-150BL/PN-150P swi~ches (17) to the OFF (center) 
position. 

5. Set the COILS switch (18) to the SINGLE or PARALLEL (as per 
SM4551-R) position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-lSOBH relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) ~o ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-6. The Contact Indicators (19) 
should change from those shown lit in Figure 2-llA to those shown 
lit in Figure 2-llB when the relay energizes. 
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2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. ~he relay should deenergize (Figure 2-llA). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-llB). 

4. Set the Coil Polarity ~«itch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-llA) and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-6. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter (ammeter). This value is the Full 
Back Contact Pressure Full Drop-Away and should not be less than 
the value specified in Table 2-6. 

a. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Maximum Pick-up & Working value and should not be 
greater than the value specified in Table 2-6. 
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Table 2-6 
PN-lSOBH Calibration Values for High Drop-Away Relays 

With lFB, lF-13 Ind. L.V. Contacts 

Relay Pull Back 
Resis- Mini.mum Contact Pressure 
ta nee Charge Drop-Away Dtop-.Away 
Ohms Amps. VoJ.ts Amps. Volts Amps. Volts 

2 Series 0.64 l.28 0.120 0.240 0.0801 0.160 
+ o. 5 Multiple l.28 0.64 0.0240 0.120 0.160 o.oeo 

2.6 Series 0.75 1.95 0.137 0.356 .092 .240 
+O. 65 Multiple l.S .975 0.274 0.178 .185 ..l.20 

4 Series 0.'6 1.84 0.086 0.344 o. 0574 0.230 
+ l Multiple 0.92 0.92 0.172 0.172 0.115 0.115 

2000 Series 0.024 48.4 0.0045 9.05 0.0030 6 .06 
+500 Multiple 0.048 24 .2 0.0090 4.52 0.0061 3.03 

N3225ll-006 
(Series only) 
400 o.oso 20.1 0.0094 3.76 · 0.0063 2.Sl 

N3 22511-007 
(Series only) 

"° 0 
o.oso 20.1 0.0094 3.76 0.0063 2.51 

*N322Sll-008 
.125 (Mult.) 2.8 -- 0.53 -- 0.410 --

*N3225ll-009 
0.26 (Mult.) 2.0 -- 0.42 - 0.291 -
N3225ll-Ol0 
6 (Series) 0.385 2.32 0.072 0.432 0.048 0.288 

+l.S (Mult.) 0.770 l .16 0.144 0.216 0.096 0.144 

N3 22511-0ll 
4 (Series) 0.485 l.938 0.090 0.362 0.060 0.24 2 

+l.O (Mult.) 0.969 0.969 0.181 0.181 0.121 0.121 

* AC Calibration 

+ Calibrate per"+" using corresponding connections 

6360, p. 2-28 

Maximum 
Pick-Op 
, Working 

Amps. I Volts .. 
0.160 0.320 
0.320 0.160 
0.190 0.494 $ 

0.380 0.24 7 
O.llS 0.460 
0.230 0.230 
0.0060 l2 .1 
0.0121 6.05 

0.0126 5.03 

0.119 Min, 4.75 Min. 
0 .l26 Max. 5.03 Max. 

0.740 --
0.533 --

. 
0.097 0.578 
0.193 0.289 

. 

0.121 o. 484 
0.242 0. 24 2 
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2.3.7 PN-lSOBL Testing Procedure 

2.3.7.1 Relays with 3 Front/Backs 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the VARIAC control (3) is adjusted fully 
counterclockwise to the minimum output. 

3. Using jumper cables, connect the ac ammeter to the AMPS jacks 
(15) in place of the jumper. 

4. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

5. Set all four PN-lSOP/PN-lSOBL switches (17) to the PN-lSOBL 
position (down). 

6. Plug the PN-lSOBL relay into the PN-lSOP/PN-lSOBL base (21). 

7. Set the AC POWER switch (4) to ON. 

8. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. AC Calibration Check 

l. Slowly adjust the VARIAC control to increase the output, as 
indicated on ac ammeter, to obtain the Charge value obtained in 
~able 2-7. The Contact Indicators (2) should change from those 
shown lit in Figure 2-12A to those shown lit in Figure 2-128 when 
the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-12A). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-128). 

4. Slowly adjust the VARIAC control (3) to reduce the output until 
the front contacts just open and the back contacts just close 
(Figure 2-l2A) and note the value indicated on the ac ammeter. 
This value is the Mimimum Drop-Away and should not be less than 
the value specified in Table 2-7. 

5. Further reduce the output until the relay armature rests on the 
permanent magnet extension and note the value indicated on the ac 
ammeter. This value is the Minimum Full Drop-Away and should not 
be less than the value specified in Table 2-7. 

6. Reduce the output to zero, using the VARIAC control and then set 
the Coil Polarity switch (9) to the OFF position for one second 
then back to the NORMAL position. 

6360, p. 2-29 
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7. Slowly adjust the VARIAC control to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the ac ammeter. This is the 
Maximum Pick-up and Working value and should not be greater than 
the value specified in Table 2-7. 
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Table 2-7. Calibration Values for Lightout Relays 
(AC and DC Calibration) 

. I MAX ! 

MIN !!IN ' P.~. 
CHARGE D.A, 'F,il,A, l FULL 

AMP 
I 

AMP STROKE CONTACTS OHMS AMP i 
I I 3F-JB 0.18 2.8 o. 2 ! 0.18 0,7 
I 

I I 
3P'-3B 0.1 1.28 0.09 ! 0,08 I 0.35 

! 

JF-38 0.3/175 2.8 0.2 0, 18 I 0.7 
I 
I 
I 
I 

l.68 0,012 l o. 01 l 0.042 
(29.4Vl ( 2, l V) i ! l,89Vl j (7,JSV 

! 

' i ; 

i 

SP'-58 0.311,s 2.8 0.2 o.18 i 0.95 l 
l 

I 
I 

.168 0.011 i 0.01 i 0.042 
{ 29. 4) ! 2, l I ; ( l. 89) 

j 
(7,35) ! 

• I 
' 
I I 

6!'-68 17,5 0,61 0.108 j 0,099 I 0.153 
' I 
' I ! 

USE WITH 
LAMPS 

(REP' INFO) 

o.85 to 3,0 

0.4 to 3.0 Amp 

o.es to J.o Amp 

1 to 3 Amp 

( 

0.25 to o.so 
Amps. 

REMARltS 

60Hz AC Cal 

60Hz AC Cal 

601!z AC Cal 0,3 
ohm r.oil 

DC Cal, 175 ohm 
eoil values 
shown ( ) arfl! 
are volts. 

60Hz AC Cal 0.3 
ohm eoil 

DC Cal, 175 ohm 
eoil values 

) are volts, 

DC Cal Amps. 

} 

For 
Reference 
Only 

} 

For 
Reference 
Only 
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c. DC Calibration (Double Coil) 

1. Ensure that the AC POWER swit~h (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply output, observing the correct polarity, and also to the 
relay coil block jacks B+/B- (10). 

4. Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) 
position. 

S. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position {down). 

7. Remove the PN-lSOBL relay from the PN-lSOP/PN-lSOBL base (21) and 
plug the PN-lSOBL relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position {up). 

10. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-7. The Contact Indicators (19) should change 
from those shown lit in Figure 2-12A to those shown lit in Figure 
2-128 when the relay energizes. 

11. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

12. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

13. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-12A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should not be less than the value specified in 
Table 2-7. Drop-Away is the value at which all the front 
contacts just open. 

14. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter. This value is the Minimum Full 
Drop-Away and should not be less than the value specified in 
Table 2-7. 
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15. Reduce the output to zer~, using the de power supply controls and 

rhen set the Coil Polari7y switch (9) to the OFF position for one 
second then back to the NORMAL position. 

16. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the re:ay energizes (stop pin closes against 
pole face) and note che 7alue on the de voltmeter. This is rhe 
Full Stroke value and should not be greater than the value 
specified in Table 2-7. 

2.3.7.2 Relays with 5 Front/Backs 

a. Preliminary Set-Up (see Fig~re 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are sec 
to OFF position. 

2. Ensure that the VARIAC control (3) is adjusted fully 
counterclockwise tor.he minimum output. 

3. Using jumper cables, connect the ac ammeter to the AMPS jacks 
(15) in place of the ju~per. 

4. Set the PN-lSOB Contact Configuration switch (12) to the 2 
position (down). 

5. Connect the diode unit, N434908 across the coil jacks A+/A- (8) 
with the cathode to the A+ jack. 

ol-------ill~----o 
A+ A-

6. Set all four PN-150P/PN-150BL switches (17) to the PN-150BL 
position (down). 

7. Plug the PN-150BL relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. AC Calibration 

1. Perform the calibration procedure in paragraph 2.3.7.1.b. 

c. DC Calibration (Double Coil) 

1. Perform the calibration procedure in paragraph 2.3.7.1.c. 
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2.3.7.3 Relays with 6 Front/Backs 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de ammeter to the de power 
supply output, observing the correct polarity, and also to the 
relay coil block jac~s A+/A- (8). 

4. Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) 
position. 

S. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-lSOBL relay into the PN-150 base { 20) • 

8. Set the AC POWER switch (4) to ON, and the de power supply to 

9. Set the Coil Polarity switch ( 9) to the NORMAL position (up). 

b. Calibration Check 

on. 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de ammeter, to obtain the Charge value 
obtained in Table 2-7. The Contact Indicators (19) should change 
from those shown lit in Figure 2-12A to those shown lit in Figure 
2-12B when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-12A). 

3. Remove the •red stick• and the relay should energize again 
(Figure 2-12B). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NOR~A~ and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-12A) and note the value 
indicated on the de ammeter. This value is the Minimum Drop-Away 
and should not be less than the value specified in Table 2-7. 
Drop-Away is the value at which all the front contacts just open. 

6360, p. 2-34 



UNION SWITCH ll SIGNAL ~, ... J 

7. Further reduce the ou~puc, if necessary, until the relay armature 
rests on the permanen~ magnet ex~ension and note the value 
indicated on the de arn,~eter. This value is the Minimum Full 
Jrop-Away and should noc be less than the value specified in 
:'able 2-7. 

8. Reduce the output to zero, using che de power supply controls and 
then set the Coil Polarity swicch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de ammeter. This is the 
?ull Stroke value and should not be greater than the value 
specified in Table 2-7. 
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2.3.8 PN-lSOBM Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER swit~h (4) and TIMER switch (23) are set 
co OFF position. 

2. Ensure chat the de power supply switch is set to off position and 
the de output controls are adjusced fully counterclockwise to the 
:ninimum output. 

3. Osing jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.l.a) to the de power supply output, observing the 
correct polarity, and also to che relay coil block jacks A+/A-
( 8) • 

4. Set the PN-lSOBL/PN-150? swic~hes (17) to the OFF (center) 
position. 

5. Set the COILS switch (18) co che SINGLE position. 

6. Set the PN-150 Contact Configuration switch {12) to the 2 
?Osition {down). For the PN-150BM with 2 Fronts and 2 Back only, 
connect the contacts on che PN-250 base from the front as shown 
below. 

PN-250 

B D G 
~ r;i 

t.:.:J 

EJ s;:- --, 
;: F . s: I 0:; .......... .......... -

0 ---. ...-- ---. 
'· 1• ' ~ : ;.- ,·~; ,- . 
L.....J ..__. ........ ........ 

B El 8 -, --. B G 1.::.. 

;::, i: : .. : EJ § L.....J ·-· ' ' 

B r.:-: --, r-, 
:.::..; : i .. ;.3 ... 1 

!..:...J - !......., 

8 r;;, ......, 
f;i r.:i 

!.::.,.; 
,: . ' ! ! ·-· - ,__ 

-· -· 
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7. Plug the PN-lSOBM relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) co the NORMAL position (up). 

b. Calibration Check 

l. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-8. The Contact Indicators (19} 
should change from no lights being lit to those shown lit in 
Figure 2-13 when the relay energizes, or from those shown lit in 
Figure 2-14A to those shown lit in Figure 2-14B when the relay 
with 2 Fronts and 2 Sacks energizes. 

j(D (D <D (0 (0 (Oj 

:~<O<OCD! 

l<O (D (0 (0 (D <Di 

l<D <D <D <D <D (Di 

~~<D<D<Di 

2 Fronts 

A 
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Figure 2-13 
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Figure 2-14 
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2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. ~he relay should deenergize. 

3. Remove the •red stick• and the relay should energize again. 

4. Set the Coil Polarity s~:~ch {9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes and note the value indicated on the 
de voltmeter (ammeter). This value is the Minimum Drop-Away and 
should not be less than the value specified in Table 2-8A or 
2-88. Drop-Away is the value at which all the front contacts 
just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-8A or 2-SB. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Full Stroke value and should not be greater than the 
value specified in Table 2-8A or 2-88. 
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Table 2-8A 
Calibration Values for PN-lSOBM Relays With 2F Magnetic Heavy Duty Contacts 

(N322517-001 and N322517-002} 

Relay 
Res is. 
Ohms 

240 
11 

Relay 
Res is. 
Ohms 

240 

Minimum Full Full 
Charge Drop-Away Drop-Awav Stroke 

Amps. Volts Amps. I Volts Amps. Volts Amps. Volts 

0.0835 20.0 0.00782 
I 1.88 0.00521 1.25 I 

o. 865 9. 52 o. 081 I 0.89 o. 054 0.59 

Table 2-SB 
PN-lSOBM Calibration Values for Relays With Either 

2F - 2B or 3F Magnetic Heavy Duty Contacts 
(N322524-001 and N322525-001) 

Minimum Full 
Charge Drop-Away Drop-Away 

0.0209 5.02 
0.216 2.38 

Full 
Stroke 

Amps. Volts Amps. Volts Amps. Volts Amps. Volts 

0.0835 20.0 0.00782 1.88 0.00521 1.25 0.025 6.0 
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2.3.9 PN-lSOBSR Testing Procedure 

a. Preliminary Set-Up (see Figure 2-l for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A- (8). 

4. Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) 
~ position. 

s. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down) for 6FB contact relays or position l (up) for all 
others. 

7. Plug the PN~lSOBSR relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-9A. The Contact Indicators (19) 
should change from those shown lit in Figure 2-lSA to those shown 
lit in Figure 2-lSB when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick" into the jack. The relay should deenergize (Figure 2-lSA). 

3. Remove the •red stick" and the relay should energize again 
(Figure 2-lSB). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-lSA) and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-9A. Drop-Away is the value at which all the front 
contacts just open 
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7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magne~ ex~ension and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-9A. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Full Stroke value and should not be greater than the 
value specified in Tabl~ 2-9A. 

l<D <D © (D (0 <Ci 

~(O<D! 

iCDCCCD©©©I 
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A 
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c. Drop-Away Time Check 

The drop-away time of the ?S-150BSR relay shall be checked after the 
successful completion of tje calibration check using the test set-up 
s~own in Figure 2-16. 

US&S 911A 
TIME INTERVAL METER 

+ fr--l-----111-----
POWER SUPPLY 

JUMPER COIL 

+ 

CONTACTS 

Figure 2-16 

NOTE 

Drop-away Time is the time from opening of the relay 
coil circuit until the front contacts open. In 
performing each check of drop-away time, the circuit 
shall first be opened and the voltage then brought 
up from zero to the value specified, but not beyond. 

+ 

1. With the relay still se~ up as in Step b, set the TIMER switch 
(23) to the TIMER position (down). 

2. ~sing a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks(+) and(-) on the rear panel 
of the TIM. 
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3. Connect the TIM COIL jacks to the relay coil terminals (red to A+ 
and black to A-). 

4. Connect the TIM CONTACTS jacks across the F and H jacks (22) 

5. On the TIM, set the STA..~T/STOP switch to the STOP position and 
the DROPAWAY/PICKUP switch to the DROPAWAY position. Set the 
power switch to the ON position. 

6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-9B but not 
beyond. Leave the power on the coil before proceeding to the 
next step. 

7. On the TIM, set the START/STOP switch to the START position and 
when the relay deenergizes (front contacts open), note the 
drop-away time on the Time Interval Meter. The time should not 
be less than that specified in Table 2-98. 

8. Set the START/STOP switch to the STOP position and repeat Steps 6 
and 7 for the second voltage level specified in Table 2-98. 

Table 2-9A 
PN-lSOBSR Calibration Values for Slow Drop-Away Relays 

Min. Drop-.8.way Maximum 
Ke lay Char£e & Full Drop-Away Full Stroke 
Ohms Amp Volts Amp Volts Amps Volts 

100 0.138 13.8 Q.0081 0.81 0.035 3.45 
250 0.0892 22.3 Q.0052 1.30 o.02i 5.58 

Table 2-98. PN-150BSR Operating Time Values 

DROP-AWAY TIME 
Style Snub At Min. At Min. 
Pl1 Ohms Ohms Volts Sec. Volts Sec. 

l50BSk 250 None 7. 5 0.8 9.0 LO 
150.BS.tl 100 None 4. 7 0.8 5.6 LO 
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2.3.10 PN-150BTR Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.l.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-
( 8) • 

4. Set the PN-150BL/PN-150P switches (17) to the OFF (center) 
position. 

s. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-lSOBTR relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

l. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-10. The Contact Indicators (19) 
should change from those shown lit in Figure 2-17A to those shown 
lit in Figure 2-178 when the relay energizes. 

:<D (D (D <O <D ©! 

~(D<Dj 

:©©<O©©(DI 

:(D <D © <D <D <Di 

~©©; 

A 
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B 
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2. If the relay is equipped with a front TEST j.ack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-17A). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-l 7B) • 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-17A) and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-10. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-10. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Full Stroke value and should not be greater than the 
value specified in Table 2-10. 

Table 2-10. PN-lSOBTR Calibration Values 

MmIM'tlM MINIMUM MAXIMCM 
REL.AY CHARGE DROP-AWAY FOLL DROP-AWAY FULL STROKE 
CEMS AMP. VOLTS AMP. VOLTS AMP. VOLTS AMP. VOLTS 

l 1.00 1.00 .132 .132 .088 .088 .250 .250 
2 0.69 1.38 .091 .182 .062 .124 .173 .350 
4 0.52 2.10 .069 .276 .046 .184 .130 .520 

13 0.283 3.7 • Q.37 .39 .025 .33 • 07.l .92 
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2.3.11 PN-150HD Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

b. 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Osihg jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-
( 8). 

4. Set the PN-lSOBL/PN-lSOP switches (17) to the OFF (center) 
position. 

5. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch ( 12) to the 2 
position (down). 

7. Plug the PN-!SOHD relay into the PN-150 base ( 20) • 

8. Set the AC POWER switch ( 4) to ON, and the de power supply to 

9. Set the Coil Polarity switch (9) to the NORMAL position (up)• 

Calibration Check 

on. 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-11. The Contact Indicators (19) 
should cqange from those shown lit in Figure 2-!SA to those shown 
lit in Figure 2-188 when the relay energizes. 
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2. If the relay is equippe: with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-18A). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-188). 

4. Set the Coil Polarity s~itch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-17A) and note the value 
indicated on the de vol~meter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-11. Drop-A*ay is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de vol~meter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-11. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to ~he NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Full Stroke value and should not be greater than the 
value specified in Table 2-11. 

Table 2-11. PN-150HD Calibration Values 

FULL BACK MAXIMUM 
MINIMUM CONTACT PRESSURE PICK-UP 

RELAY CHARGE DROP-AWAY DROP-AWAY & WORKING 
OHMS AMP. VOLTS AMP. VOLTS AMP. VOLTS AMP. VOLTS 

100 0.106 10.6 0. 0094 0.94 0.0063 0.63 0.0264 2. 64 
240 0~07 16.9 0.0063 l. s 0.0042 l. 0 0. 01 77 4.24 
400 0.053 21.2 0. 0047 l.9 0.0031 1.25 0. 0132 5.3 
800 0.042 33.6 0.0037 2.97 0. 0025 1.96 0. 0105 8.4 

1300 0. 033 42.8 o. oo:9 3.8 0.0019 2.53 0. 0082 10.7 
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2.3.12 PN-150N/PN-l50NE Testing Procedure 

a. Preliminary Set-Up (see Fig~re 2-1 for item location) 

1. Ensure that the AC POWE.~ switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A- (8). 

4. Set the PN-lSOBL/PN-150? switches (17) to the OFF (center) position. 

5. Set the COILS switch (18) to the SINGLE position for the PN-lSON 
relays. For PN-150NE relays, set the switch and make connections to 
coils as per Table 2-12B. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 position 
(down). 

7. Plug the PN-150N/PN-150NE relay into the PN-150 base (20). 

8. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up}. 

b. Calibration Check 

1. 

2. 

3. 

4. 

5. 

Slowly adjust the de power supply controls to increase the output, 
as indicated on de voltmeter (ammeter), to obtain the Charge value 
obtained in Table 2-12. The Contact Indicators (19) should change 
from those shown lit in Figure 2-19A to those shown lit in Figure 
2-198 when the relay energizes. 

If the relay is equipped with a front TEST jack, insert a "red 
stick• into the jack. The relay should deenergize (Figure 2-19A). 

Remove the •red stick• and the relay should energize again (Figure 
2-198). 

Slowly adjust the de power supply controls to reduce the output 
until the main armature drops, closing all back contacts (Figure 
2-19A) and note the value indicated on the de voltmeter (ammeter). 
This value is the Main Armature Min. Drop-Away and should not be 
less than the value specified in Table 2-12. 

Further reduce the cutout until the latch armature drops away from 
the latch stop and note the value indicated on the de voltmeter 
(ammeter). This value is the Latch Armature Min. Drop-Away and 
should not be less than the value specified in Table 2-12. 
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6. Set the Coil Polarity switch (9} to the REVERSE position. 

7. Slowly adjust the de power supply controls to increase the output 
(clockwise} until the latch armature picks-up and note the value 
on the de voltmeter (ammeter). This is the Latch Armature Max. 
Reverse Pick-up value and should not be greater than the value 
specified in Table 2-12. 

s. Continue to slowly increase the output until.the main armature 
picks-up to full stroke (armature stop pins against the pole 
face). This is the Main Armature Max. Reverse Working value and 
should not be greater than the value specified in Table 2-12. 

9. Set the Coil Polarity switch to NORMAL and adjust the de power 
supply controls to increase the output to the Charge value. 

:o. Adjust the de power supply controls to reduce the output to zero, 
set the Coil Polarity switch to OFF position for one second then 
back to NORMAL. 

11. Slowly adjust the controls to increase the output until the 
armature picks-up to full stroke and note the value indicated on 
the de voltmeter (ammeter). 

This value shall not be greater than the value obtained for Main 
Armature Max. Reverse Working value in Step 8. 

:2. Reverse the leads connected to the relay coil black jacks A+/A
( 8) • 

13. Repeat Steps 1 through 11. 

,(D co <D <D <D Q) 

i<D C0 CD CD <D CD: 

(D co <D <D <D <D 
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Relay 
Resis. 

in 
Ohms 

25 

100 

240 

~able 2-12A. PN-lSON Calibra~ion Values for Relays With 6F-6B 
Low Voltage Contacts and ~ith a 0.023• Parallel Air Gap 

Ch& 1'2C 

Amps. Volts 

0.202 5.05 

0.106 10,6 

0.01 16,9 

Hain ArzN tu re 
Hin. Droo-Avav 
Amps. Vol:1 

0.0179 0,448 

o.0094 o. 9(i 

0.0063 l.5 

I Latch Anuture 
Min. D-roo•Avav 
It.mp• I Volts 

I 

0,0119 

0,0063 

o. 00.2 

0,299 

0,63 

l.O 

Latch Armature 
Max. Reverse 

Pick-u1:t 
Amps. Volts 

0.0374 0.935 

0.0196 

0.0130 3,12 

Kain Ariutu re 
Max, Raverae 

Working_ 
Amp• • Vo 1·;;-

0.0545 1.36 

0.02!5 2.85 

0,0191 4.6 

Table 2-128. Calibration Values for PN-150NE Relays With lFB-lB-lF Contact.s 
and With a 0.031• Parallel Air Gap 

Relay Main Armature 
Res is. C:0Mec1:ions Hain Armat:.ire ) Latch Armature Latch Armature Hax. Reverse• P,U, 

in Charge Hin, :>rop-Away l Min, Drop-Away Hax, Rev. 
Ohms Amps Volts Amps Voles i Amps Volts Amps 

j I I I 

I ' I 
60 Series 0,059 3.54 0.0074 ' o. 445 I 0,0043 0,258 0,0147 

I 
I 

I I + 15 Mult1ple 0.118 1,77 o. 0148 0.222 0,0086 0,129 0,029'4 

+1000 Series 0.015 15,0 0,0019 I 
l. 8!3 I 0.0011 l.10 0,0037 I 

I \ 

1 0.0038 ' 0.0022 250 Mu!tip!e 0.030 7. 50 ! 0,94 i 0.55 o. 0074 

I ! : 
' +2000 Series i 0, Olll 22. 2 0,001' i 2,78 o.oooa 1. 61 0,0027 

l i 
I 

I I 500 Multiple I 0.0222 11.1 o. 0028 l. 39 0,0016 a.sos 0,0054 

I I 
+ 4 Series 0,227 .909 0.026 

I 
0,llJ I 0.019 0.075 0.056 

j 

l Multiple I 0.455 • 455 0.056 0.056 I 0,038 0,038 O. U 3 I I 

I I i 

Calibrate ?er •?• using corresponding connec:1ons. 

This ter• refers to the maximum PU & Working values obtained after a reversal of the 
controlling voltage - both from Normal to Reverse and Reverse to Normal. 

Pick-Up , Rev, Working 
Volts Amps Volts 

0,88 I o. 017 1.02 

I ' 
0.44 o. 0340 0.51 

3.7 I 0.0043 4.33 

1,85 I 0,0086 2,16 
j 

5,4 i 0.0032 6.4 

2.7 
! 

0.0064 3.2 

0,225 0.065 o. 261 

0.113 O.l30 0.130 
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2.3.13 PN-150P Testing Procedure 

a. Preli~inary Set-Up (see Fig~re 2-1 for item location} 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the VARIAC control (3) is adjusted fully 
counterclockwise to the minimum output. 

3. Using jumper cables, connect the ac voltmeter to the AC VOLTMETER 
jacks ( 16). 

4. Set the PN-150 contact configuration switch (12) to the 2 
position (down). 

5. Set all four PN-150P/PN-150BL switches (17) to the PN-lSOP 
position (up). 

6. Plug the PN-lSOP relay i~to the PN-lSOP/PN-lSOBL base (21). 

7. Set the AC POWER switch (4) to ON. 

8. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the VAR!AC control (3) to increase the output, as 
indicated on ac voltme:er, to obtain the NORMAL/Charge value 
obtained in Table 2-13. The Contact Indicators (19) should 
change from those shown lit in Figure 2-20A to those shown lit in 
Figure 2-208 when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-20A). 
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3. Remove the •red stick• and the relay should energize again 
( tigure 2-208). 

4. Slowly adjust the VARIAC control (3) to reduce the output until 
the front contacts just open and the back contacts just close 
(Figure 2-20A) and note t~e value indicated on the ac voltmeter. 
This value is the Drop-Away and should be between the limits 
specified in Table 2-13. 

NOTE 

Drop-away and Hesitation. When measuring the 
drop-away, it shall be considered acceptable to have 
the armature stop pin move away from its pole piece 
by 0.005 inches and not go to full release. 
However, after once the armature begins to move, 
after further reduction in voltage, it must without 
any hesitation transfer from the front to the back 
contacts. A hesitation or •hang• is defined as the 
front contacts being closed with little or no 
contact pressure. 

5. Further reduce the output until the relay armature rests on the 
permanent magnet extension and note the value indicated on the ac 
voltmeter. This value is the minimum Full Back Contact Pressure 
Drop-Away and should not be less than the value specified in 
Table 2-13. 

6. Reduce the output to zero, using the VARIAC control and then set 
the Coil Polarity switch (9) to the OFF position for one second 
then back to the NORMAL position. 

7. Slowly adjust the VARIAC control to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the ac voltmeter. This is the 
Maximum Pick-up and Working value and should not be greater than 
the value specified in Table 2-13. 

Table 2-13. PN-lSOP (4-Point) Calibration Values 

Drop-Away Full Back Maximum 
Coil Normal/ Volts (A c.) Contact Pressure Pick Op and 

Resistance Qlarge Drop-Away Working 
Ohms Volts CA C.) Min. Max. Volts (A C) Volts (A C.) 

240 10 7.0 7.3 3.5 9.0 

400 12 8.4 8.iS 4.2 10.a 
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2.3.14 PN-lSOT Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER switc~ (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply output, observing the correct polarity, and also to the DC 
jacks (14). 

4. Set the ONLY PN-lSOT switch (13) to the 2 position (down). 

5. Plug the PN-lSOT relay into the PN-150/PN-lSOT base (20). 

6. Set the AC POWER switch (4) to ON and the de power supply to ON. 

b. Calibration Check 

1. Adjust the de power supply controls to increase the output, as 
indicated on de voltmeter, to obtain the Low Test Voltage 
obtained in Table 2-14. 

2. Adjust the relay timing adjustment for minimum time delay. 

3. Simultaneously start the timing device (stopwatch) and set the 
ONLY PN-lSOT switch (13) to the up position. 

4. Stop the timing device when the relay picks up, indicated by the 
two Contact Indicators (19) becoming lit as shown in Figure 
2-21. The timing accuracy of the relay timing dial is ±_10%. 

s. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes and note the value indicated on the 
de voltmeter. This value is the Minimum Drop-Away and should not 
be less than the value specified in Table 2-14. Drop-Away is the 
value at which all the front contacts just open. 
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Figure 2-21 

6. Set the ONLY PN-l50T swi~ch to the •2• position (down}. 

7. Repeat the above steps for all combinations of minimum and 
maximum time delay at the specified low and high test voltages in 
Table 2-14. 

Table 2-14. ?S-150T TEST VALUES 

Rated Test Voltage Min. F.D.A. 
Volts Low High Shop Service 

10 8.5 12.5 1.5 1.0 
12 10.0 15.0 1.8 1.2 
16 13.0 20.0 2.4 1.6 
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2.3.15 PN-1598 Testing Procedure 

a. Preliminary Set-Up (see Fig~re 2-1 ·for item location} 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply output, observing the correct polarity, and also to the 
relay coil block jacks A+/B-, with a jumper cable connecting 
A-/B+ (Coils in series). 

4. Set the PN-150BL/PN-150P switches (17) to the OFF (center) 
position. 

5. Set the COILS switch (18) to the SINGLE position. 

6. Set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PN-1598 relay into the PN-150 base (20). 

a. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity switch (9) to the NORMAL position (up). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-15. The Contact Indicators (19) should 
change from those shown lit in Figure 2-22A to those shown lit in 
Figure 2-22B when the relay energizes. 
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2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure 2-22A). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-228). 

4. Set the Coil Polarity swi~ch (9) to the REVERSE position and the 
relay should deenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-22A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should be between the values specified in Table 
2-15. Drop-Away is the value at which all the front contacts 
just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter. This value is the Full Back 
Contact Pressure Drop-Away and should not be less than the value 
specified in Table 2-15. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole facet and note the value on the de voltmeter. This is the 
Maximum Pick-up & Working value and should not be greater than 
the value specified in Table 2-15. 

Table 2-15 
PN-1598 Calibration Values 

Coil I Full Back Max, Pick-up 
Wndg, A Wndg. B Drop Away l Contact Pressure and Working 

Resis, Resis. Charge Min. Max, Drop Away Min. Max, 
Ohms Ohms Volts Volts I Volts Min. Volts Volts 

400 66 9.0 11.0 i 5.5 15.0 17.0 I 

400 66 9.0 11.0 
I 5.5 15.0 t 17.0 

• 800 (Series) \ 66 9.0 11.0 ' 5.5 15.0 17.0 I 
I 
i 

200 (Mult,} I 33 4.5 s.s ! 2.75 7.0 9.0 
t . 

Test Per •*" using corresponding connections 
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2.3.16 PN-2508 Testing Procedure 

a. Preliminary Set-Up {see Fig~re 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply output, observing the correct polarity, and also to the 
relay coil block jacks A+ (8) and B- (10) with A- and B+ jumpered. 

4. Set the PN-250 LIGHT SELECTION SWITCHES (6 and 7) to the 2 
position for N322554-7C2 {8FB-4F-2B). For N322554-701 
(6FB-6F-3B) set switch (7) to the l position. 

5. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-250B relay into the 
PN-250B base (1). 

6. Set the AC POWER switch (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a Front test jack, set the PN-250 
switch (2) to the WITH TEST JACK position. 

b. Calibration Check 

l. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-16. The Contact Indicators (2) should change 
from those shown lit in Figure 2-23A to those shown lit in Figure 
2-23B when the relay energizes. 

2. If the relay is equipped with a front TEST jack, insert a "red 
stick" into the jack. The relay should deenergize (Figure 2-23A). 

3. Remove the "red stick• and the relay should energize again 
( Figure 2-238). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergiz~. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-23A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should not be less than the value specified in 
Table 2-16. Drop-Away is the value at which all the front 
contacts just open. 
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7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter. This value is the Minimum Full 
Drop-Away and should not be less than the value specified in 
Table 2-16. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter. This is the 
Maximum Full Stroke value and should not be greater than the 
value specified in Table 2-16. 
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Table 2-16. PN-250 Calibration Values 

Calibrate Using Series Coil Connections (Highest Resistance) 

Style Charge Minimum D .A. Minimum F .D .A. Maximum f.S. 

PM Ohu Vole a Amp. Vol a Amp. Volta Amp. Volts Amp. 

2508 lUOO 41.8 0.042 3.7 0.0037 2.61 0.00261 10.42 0.0104 
250 20.9 0.084 i. as 0.0074 l.3 0.00522 5.22 0.0209 

2508! 2000 28.0 0.014 3. 62 0.00181 2.40 0.0012 6.8 0.0034 
1000 19.0 0.019 2 • .:.0 0.00246 l.63 o. 00163 4.7 o. 004 7 

174 7.9 0.045 l.04 0.0059 0.69 0.0039 l.96 o. 0112 
55 4.35 0.079 0.57 0.0104 0.38 0.0069 l.08 0.0197 
4 1.12 o. 28 0.148 0.037 0.100 0.025 o. 28 0.010 
2 o.s2 0.41 0.!08 0.054 0.012 0.036 0.206 0.103 

250P 44 8.9 0.202 o. 70 0.0159 0.494 0.0112 2.22 0.0506 

2588 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 ll.3 0.0037 
2000 13.2 0.0066 2.s 0.0012 l.7 0.0008 9.0 0.0045 
1400 11.0 0.0078 2.0 0.0015 l.4 0.0010 7.5 0.0053 

258.8C 66 2.6 0.385 0.76 O.Oll5 1. 72 0.026 
0. S,6 0.013 l.45 0.024 

258BSR 350 11.0 0.0314 2.9 0.0082 l.9 0.0054 7;5 0.0214 
500 13.5 0.021 3.45 0.0069 2.21 0.00454 9.01 0.018 

259.ISSR 350 11.5 0.033 l.6 0.0045 1.1 0.0031 6.5 0.0185 
225 8.8 0.0391 1.2 0.0053 0.81 0.0036 s.o 0.0222 
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2.3.17 PN-2503E Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POW::?. switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
t~e de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+ (8) 
and B- (10) with A- anc 3+ jumpered. 

4. Set the PN-250 LIGHT SE:ECTION SWITCHES (6) to the 1 position and 
(7) to the 2 position. 

5. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-250BE relay into 
the PN-2508 base (1). 

6. Set the AC POWER switch (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a front test jack, set the PN-250 
switch (2) to the WITE 7EST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-17. The Contact Indicators (2) 
should change from those shown lit in Figure 2-24A to those shown 
lit in Figure 2-24B when the relay energizes. 
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2. If the relay is equipped with a front TEST jack, insert a •red 

stick• into the jack. ~~e relay should deenergize (Figure 2-24A). 

3. Remove the •red stick• ar.d the relay should energize again 
( Figure 2-248). 

4. Set the Coil Polarity s~itch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-24A) and note the value 
indicated on the de vol~meter (ammeter). This value is the 
Minimum Drop-Away and should not be less than the value specified 
in Table 2-17. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent ~agnet extension and note the value 
indicated on the de volt~eter (ammeter). This value is the 
Minimum Full Drop-Away and should not be less than the value 
specified in Table 2-17. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter (ammeter). 
This is the Maximum Full Stroke value and should not be greater 
than the value specified in Table 2-17. 
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Table 2-17. PN-250 Calibration Values 
Calibrate Using Series Coil Connections (Highest Resistance) 

Sey le Charge Minimum D .A. Minimum F. D • A. Maximum F.S. 

PN Ohms Volta Amp. Volta j Amp. Volts Amp. Voles Amp. 

250B lUOO 41.8 0.042 3.7 0.0037 2.61 0.00261 10.42 o. 0104 
2..50 20.9 0.084 1.s5 0.0074 1.3 0.00522 5.2.2 0.02.09 

250BE 2.000 2.8.0 0.014 3. 62 O.OOlSl 2.40 0.0012 6.8 0.0034 
1000 19.0 0.019 2.40 0.00246 1.63 O.OOl63 4. 7 o. 004 7 
174 7.9 0.045 1. 04 0.0059 0.69 0.0039 1.96 0.0112 

55 4.35 0.079 0.57 0.0104 o.Ja 0.0069 1.08 0.0197 
4 1.12 o. 2.8 0.148 0.037 0.100 0.025 o. 28 0.070 
2 0.82 0.41 0.108 0.054 0.012 0.036 0.206 0.103 

250P 44 8.9 0.202 0.70 0.0159 0.494 0.0112 2.22 0.0506 

2588 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 11.3 0.0037 
2000 13.2 0.0066 2.. 5 0.0012 1.1 o.ooos 9.0 0.0045 
1400 11.0 0.0078 2.0 0.0015 l.4 0.0010 7.5 0.0053 

258.BC 66 2.6 0.385 o.76 O.Oll5 1. 72 0.026 
0.86 O.Ol3 l.45 0.024 

258BSR 350 11.0 0.0314 2.9 0.0082 1.9 o. 0054 7.5 0.0214 ; 

500 13.5 0.027 3.45 o. 0069 2.. 27 o. 00454 9.0l 0.018 

259.SSB. 350 11.5 0.033 l.6 0.0045 1.1 0.0031 6.5 0.0185 
225 8.8 0.0391 1. 2. 0.0053 0.81: 0.0036 s.o 0.0222 
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2.3.18 PN-258B Testing Procedure 

a. Preliminary Set-Op (see Figure 2-1 for item location) 

1. Ensure that the AC POWErt switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply, observing the correct polarity, and also to the relay 
coil block jacks A+/A- {8). 

4. Set the PN-250 LIGHT SELECTION SWITCHES (6) to the l position and 
(7) to the 2 position. 

5. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-258B relay into the 
PN-250B base (1). 

6. Set the AC POWER switch (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test qas a Front test jack, set the PN-250 
switch (2) to the WITH TEST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-18A. The Contact Indicators (2) should 
change from those shown lit in Figure 2-25A to those shown lit in 
Figure 2-25B when the relay energizes. 
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2. If the relay is equippec with a front TEST jack, insert a •red 
stick• into the jack. ~he relay should deenergize (Figure 2-25A). 

3. Remove the •red stick• and the relay should energize again 
(Figure 2-258). 

4. Set the Coil Polarity switch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-25A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should not be less than the value specified in 
Table 2-lSA. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de volt~eter. This value is the Minimum Full 
~rop-Away and should not be less than the value specified in 
Table 2-lSA. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter. This is the 
Maximum Full Stroke value and should not be greater than the 
value specified in Table 2-lSA. 

c. Pick-Up Time Check 

The Pick-Up Time of the PN-258B relay shall be checked after the 
successful completion of the calibration check using the test setup 
shown in Figure 2-26. 
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US&S 911A 
TIME INTERVAL METER 

+ 
POWER SUPPLY 

JUMPER 

+ + 

CONTACTS 

F'igure 2-26 

NOTE 

Pick-Up Time is the time from ciosing of the relay 
coil circuit until the front contacts close. There 
shall be a minimum of series resistance in the 
circuit and the specified voltage shall be measured 
with the circuit closed. 

+ 

1. With the relay still set up as in Step b, set the TIMER switch 
(23) to the TIMER position (down). 

2. Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks(+) and(-) on the rear panel 
of the TIM. 

3. Connect the TIM COIL jacks to the relay coil jacks A+/A- (8) (red 
to A+ and black to A-). 

4. Connect the TIM CONTACTS jacks across the F and H jacks {22). 
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5. On the TIM, set the S~A?.T/STOP switch to the STOP position and 
the DROPAWAY/PICKUP swi:eh to the PICK-UP position. Set the 
power switch to the ON position. 

6. set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the ~oltage specified in Table 2-188 but not 
beyond. 

7. On the TIM, set the STA?.T/STOP switch to the START position and 
when the relay energiies (front contacts close), note the pick-up 
time on the Time Interval Meter. The time should not be less 
than that specified in Table 2-18B. 

8. Set the START/STOP swit~h to the STOP position and repeat Steps 6 
and 7 for the second voltage level specified in Table 2-188, 
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Table 2-lBA. PN-250 Calibration Values 
Calibrate Using Series Coil Connections (Highest Resistance) 

Style Charge Minim.um D .A. Minimum F.D.A. Maximum r.s. 
PM Ohm.a Volts Amp. Vol:s A.mp. Volts Amp. Volts A.mp. 

250.8 lUOO 41.8 0.042 3.7 0.0037 2.61 0.00261 l0.42 0.0104 
250 20. 9 o.084 l.85 0.0074 l.3 0.00522 5.22 0.0209 

250.8£ 2000 28.0 0.014 3. 62 0.00181 2.40 0.0012 6.8 0.0034 
1000 19.0 0.019 2.46 0.00246 l.63 0.00163 4.7 o. 004 7 

174 7.9 0.045 l. 04 0.0059 0.69 0.0039 l.96 0.0112 
55 4.35 0.079 0.57 0.0104 0.38 0.0069 1.08 0.0197 
4 1.12 o. 28 O. l4.a 0.037 0.100 0.025 0.28 0.070 
2 0.82 0.41 0.108 0.054 0.012 0.036 o.206 . 0.103 

250.P 44 8.9 0.202 o. 70 0.0159 0.494 0.0112 2.22 0.0506 

258.8 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 ll.3 0.0037 
2000 13.2 0.0066 2.5 0.0012 1.7 0.0008 9.0 o. 0045 
1400 11.0 0.0078 2.0 0.0015 l.4 0.0010 7.5 0.0053 

258BC 66 2.6 a. 385 0.76 O. Oll5 1. 72 0.026 
0.86 0.013 l.45 0.024 

258.851?. 350 11.0 0.0314 2.9 0.0082 1.9 0.0054 7.5 0.0214 
500 13.5 0.021 3.45 0.0069 2. 27 0.00454 9.01 0.018 

259SSll 350 11.5 0.033 l. 6 0.0045 1.1 o.OOJl 6.5 0.0185 
225 8.8 0.0391 1.2 0.0053 0.81 0.0036 s.o 0.0222 

. 
DROP-AWAY TIME PICK-UP TIME 

I STYLE At Min. At Min. Max. At Min. At Min. 
- PN Ohms Volts Sec. Volts Sec. Sec. Volts Sec. Volts Sec. 

258B 3000 15.2 1.05 16.7 0.85 
2000 12.0 1.05 13.2 0.85 
1400 10.0 1.05 11.0 0.85 

258BSR 350 7.5 0.7 10.0 1.1 10.0 2.2 11.0 1.8 
500 9.02 0.7 12.0 l. l 12.03 2.2 13.0 1. 8 

259BSR 350 7.8 2.0 10.4 2.75 3.5 
225 6.0 2.0 8.0 2. 75 3.5 

I 

Table 2-188. PN-250 Operating Time Values 
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2.3.19 PN-258BC Testing Procedure 

a. Preliminary Set-Up {see Figure 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de ammeter to the de power 
supply, observing the correct polarity, and also to the relay 
coil block jacks A+/A- (8). 

4. Set the PN-250 LIGHT SE~ECTION SWITCHES (6) to the l position and 
(7) to the 2 position. 

s. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-258BC relay into 
the PN-250B base (1). 

6. Set the AC POWER switch (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a Front test jack, set the PN-250 
switch (2) to the WITH TEST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de ammeter, to obtain the Charge value 
obtained in Table 2-19. The Contact Indicators (2) should change 
from those shown lit in Figure 2-27A to those shown lit in Figure 
2-27B when the relay energizes. 
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2. If the relay is equippe~ with a front TEST jack, insert a •red 

stick• into the jack. :he relay should deenergize (Figure 2-27A). 

3. Remove the •red stick• and the relay should energize again 
{Figure 2-27B). 

4. Set the Coil Polarity swi~ch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes {Figure 2-27A) and note the value 
indicated on the de amme:er. This value is the Minimum Drop-Away 
and should be between the values specified in Table 2-19. 
Drop-Away is the value a: which all the front contacts just open. 

7. Reduce the output to zero, using the controls and then set the 
Coil Polarity switch (9i to the OFF position for one second then 
back to the NORMAL position. 

8. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de ammeter. This is the 
Maximum Full Stroke value and shocld be between the values 
specified in Table 2-19. 
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Table 2-19. PN-250 Calibration Values 
Calibrate Using Series Coil Connections {Highest Resistance} 

l 

Style Charge Minimum D .A. Minimum F.D.A. Maximum F. S. 

PN Ob.ms Volta Amp. Volta Amp. Volta Amp. Volts Amp. 

250B 1000 41.8 0.042 3.7 

I 
0.0031 2.61 0.00261 l0.42 o. 0104 

2.50 20.9 0.084 l.85 0.0014 l.3 0.00522 s.22 0.0209 

250B£ 2000 28.0 0.014 3. 62 O.OOUl 2.40 0.0012 6.8 0.0034 
lOOO 19.0 0.019 2.41.) 0.00246 1.63 0.00163 4. 7 o. 004 7 

174 7.9 0.045 1.04 o.0059 0.69 0.0039 l.96 o. 0112 
55 4.35 0.079 0.57 0.0104 0.38 0.0069 l.08 .0.0197 
4 1.12 o. 28 0.148 0.031 0.100 0.025 o. 28 0.070 
2 0.82 0.41 0.108 0.054 0.012 0.036 0.206 0.103 

250P 44 8.9 0.202 0.70 0.0159 0.494 o. 0112 2.22 0.0506 

258B 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 ll.3 0.0037 
2000 13.2 0.0066 2.5 0.0012 1.7 0.0008 9.0 0.0045 
1400 ll,O 0.0078 2.0 0.0015 1.4 0.0010 7.5 0.0053 

258.BC 66 2.6 0.385 0.76 0,0115 l. 72 0.026 
0.86 0,013 l.45 0.024 

258BSP. 350 11.0 0.0314 2.9 Q.0082 1.9 0.0054 7.5 0.0214 
500 13.5 0.021 3.45 o. 0069 2. 27 0.00454 9.01 0.018 

259.BSB. 350 u. 5 0.033 l.6 o. 0045 1.1 o.0031 6.5 0.0185 
225 8.8 0.0391 l.2 0.0053 0.81 o.ooJo 5.0 0.0222 
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2.3.20 PN-258BSR Testing Procedure 

a. Preliminary Set-Up (see Fig~re 2-1 for item location) 

1. Ensure that the AC POWE?. switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply, observing the correct polarity, and also to the relay 
coil block jacks A+/A- (8). 

4. Set the PN-250 LIGHT SE:ECTION SWITCHES (6) to the l position and 
(7) to the 2 position. 

5. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-258BSR relay into 
the PN-2508 base (1). 

6. Set the AC POWER switc~ (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a Front test jack, set the PN-250 
switch (2) to the WITH TEST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-20A. The Contact Indicators (2) should 
change from those shown lit in Figure 2-28A to those shown lit in 
Figure 2-288 when the relay energizes. 
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,. I: the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize {Figure 2-28A). 

3. Remove the •red stick• and the relay should energize again 
C Figure 2-28B). 

4. Set the Coil Polarity swi~ch (9) to the REVERSE position and the 
relay should deenergize. 

5. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-28A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should not be less than the value specified in 
Table 2-20A. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessart, until the relay armature 
rests on the permanent magnet exte~sion and note the value 
indicated on the de voltmeter. This value is the Minimum Full 
Drop-Away and should not be less than the value specified in 
Table 2-20A. 

8. Reduce the output to zero, using the de power supply controls and 
then set the Coil Polarity switch (9) to the OFF position for one 
second then back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter. This is the 
Maximum Full Stroke value and should not be greater than the 
value specified in Table 2-20A. 

c. Pick-Up Time Check 

T:.~e Pick-Up Time of the PN-258BSR relay shall be checked after the 
successful completion of the calibration check using the test setup 
shown in Figure 2-29. 
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US&S 911A 
iIME INTERVAL METER 
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?igure 2-29 

NOTE 

Pick-Up Time is the time from closing of the relay 
coil circuit until the front contacts close. There 
shall be a minimum of series resistance in the 
circuit and the specified voltage shall be measured 
with the circuit closed. 

+ 

1. With the relay still set up as in Step b, set the TIMER switch 
(23) to the TIMER position (down). 

2. Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks(+) and(-) on the rear panel 
of the TIM. 

3. Connect the TIM COIL jacks to the relay coil jacks A+/A- (8) (red 
to A+ and black to A-). 

4. Connect the TIM CONTACTS jacks across the F and H jacks (22). 

6360, p. 2-75 



UNION S'INITCH a SIGNAL 

5. On the TIM, set the START/STOP switch to the STOP position and 
the DROPAWAY/PICKUP swi~:h to the PICK-UP position. Set the 
power switch to the ON position. 

6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supp!y controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-208 but not 
beyond. 

7. On the TIM, set the START/STOP switch to the START position and 
when the relay energizes {front contacts close), note the pick-up 
time on the Time Interval Meter. The time should not be less 
than that specified in Table 2-208. 

8. Set the START/STOP switch to the STOP position and repeat Steps 6 
and 7 for the second vol:age level specified in Table 2-208. 

d. Drop-Away Time Check 

The drop-away time of the PN-258BSR relay shall be checked after the 
successful completion of the calibration check using the test set-up 
shown in Figure 2-29. 

1. 

2. 

4. 

s. 

NOTE 

Drop-away Time is the time from opening of the relay coil 
circuit until the front contacts open. In performing 
each check of drop-away time, the circuit shall first be 
opened and the voltage then brought up from zero to the 
value specified, but not beyond. 

With the relay still set up as in Step c, set the TIMER switch 
(23) to the TIMER position (down). 

Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks (+) and (-) on the rear panel 
of the TIM. 

Connect the TIM COIL jacks to the relay coil jacks A+/A- {8) (r~d 
to A+ and black to A-). 

Connect the TIM CONTACTS jacks across the F and H jacks (22). 

On the TIM, set the START/STOP switch to the STOP position and 
the DROPAWAY/PICKUP sw:!.::~:1 to the DROPAWAY position. Set the 
power switch to the ON position. 
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6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-208 but not 
beyond. Leave the power on the coil before proceeding to the 
next step. 

7. On the TIM, set the S~~-~T/STOP switch to the START position and 
when the relay deenergizes (front contacts open), note the 
drop-away time on the :ime Interval Meter. The time should not 
be less than that specified in Table 2-208. 

8. Set the START/STOP swi~ch to the STOP position and repeat Steps 6 
and 7 for the second voltage level specified in Table 2-20B. 
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Table 2-20A. PN-250 Calibration Values 
Calibrate Using Series Coil Connections (Highest Resistance) 

Style Charge Minil!Wm D .A. Minimum F.D.A. Maximum r.s. 
PN Ohm.a Volta Amp. Volta Amp. Volts Amp. Volts Amp. 

250B lUOO 41.8 0.042 3.7 0.0037 2.61 0.00261 10.42 0.0104 
250 20.9 0.084 l.85 0.0074 1.3 0.00522 5.22 0.0209 

250BE 2000 28.0 0.014 3.62 0.00181 2.40 0.0012 6.8 0.0034 
1000 19.0 0.019 2.4b 0.00246 1.63 o. 00163 4. 7 0.004 7 

174 7.9 0.045 l.04 0.0059 0.69 0.0039 l.96 0.0112 
55 4.35 0.019 o.57 0.0104 0.38 0.0069 l.08 0.0197 
4 l.12 o. 28 0.148 0.037 0.100 0.025 0.28 0.070 
2 0.82 0.41 0.108 0.054 0.072 0.036 0.206 0.103 

250P 44 8.9 0.202 0.10 0.0159 0.494 o. 0112 2.22 0.0506 

2588 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 ll.3 0.0037 
2000 13.2 0.0066 2.5 0.0012 l.7 0.0008 9.0 0.0045 
1400 ll.O 0.0078 2.0 0.0015 l.4 0.0010 7.5 0.0053 

258BC 66 2.6 o. 385 o.76 0.0115 l.72 0.026 
0.86 0.013 1·.45 0.024 

258BSR 350 11.0 0.0314 2,9 0,0082 1.9 o. 0054 7.5 0.0214 
500 13.5 0,027 3,45 0.0069 2. 2.7 0.00454 9.0l 0.018 

259.SSB. 350 ll.5 0.033 1.6 0.0045 1.1 0.0031 6.5 0.0185 
225 8.8 Q.0391 1.2 0.0053 0.81 0.0036 5.0 0.0222 

DROP-AWAY TlME PICK-UP TlME 

STYJ..E At Min. At Min. Max. At Min. At Min. 
PN Ohms Volts Sec. Volts Sec. Sec. Volts Sec. Volts Sec. 

258B 3000 15.2 1.05 16.7 0.85 
2000 12.0 1.05 13.2 0.85 
1400 10.0 1.05 ll.O 0.85 

258BSR 350 7.5 0.7 10.0 l. l 
I 

10.0 2.2 ll.O l. 8 
500 9.02 0.7 12.0 l. l 12.03 2.2 13.0 l. 8 

259BSR 350 7.8 2.0 10.4 2.75 3.5 
225 6.0 2.0 8.0 2. 75 3.5 

Table 2-208. PN-250 Operating Time Values 
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2.3.21 ?N-259BSR Testing Procedure 

a. Preliminary Set-Up (see Figure 2-1 for item location) 

1. Ensure that the AC POWER switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply, observing the correct polarity, and also to the relay 
coil block jacks A+/A- (8). 

4. Set the PN-250 LIGHT SEL:!CTION SWITCHES ( 6) to the 1 position a·nd 
(7) to the 2 position. 

s. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-259BSR relay into 
the PN-250B base (1). 

6. Set the AC POWER switch (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a Front test jack, set the PN-250 
switch (2) to the WITH TEST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-21A. The Contact Indicators {2) should 
change from those shown lit in Figure 2-30A to those shown lit in 
Figure 2-30B when the relay energizes. 

:<0 <D <D <e <ecol 
,(D (0 (C (0 (0 (01 

:cu © CD CD <D <DI 

<D (D <D <D <D ©! 

A 

Figure 2-30 

!<D <D <D <D <D <Di 

:(0 <D <D <D (0 ©1 

;co©©©©CD; 

B 
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2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. The relay should deenergize (Figure-2-30A). 

3. Remove the •red stick• and the relay should energize again 
( Figure 2-308). 

4. Set the Coil Polarity ~~itch (9) to the REVERSE position and the 
relay should ~eenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-30A) and note the value 
indicated on the de voltmeter. This value is the Minimum 
Drop-Away and should not be less than the value specified in 
Table 2-21A. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent magnet extension and note the value 
indicated on the de voltmeter. This value is the Minimum Full 
Drop-Away and should not be less than the value specified in 
Table 2-21A. 

8. Reduce the output to zero, using the controls and then set the 
Coil Polarity switch (9) to the OFF position for one second then 
back to the NORMAL position. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter. This is the 
Maximum Full Stroke value and should not be greater than the 
value specified in Table 2-21A. 

c. Drop-Away Time Check 

The Drop-Away Time of the PN-259BSR relay shall be checked after the 
successful completion of the calibration check using the test setup 
shown in Figure 2-31. 
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US&S 911A 
iIHE INTERVAL METER 

+ 
POWER SUPPLY 

JUMPER 

+ -;-

CONTACTS 

Figure 2-31 

:-IOTE 

Drop-away Time is the ·~ime from opening of the relay 
coil circuit until the front contacts open. In 
performing each check of drop-away time, the circuit 
shall first be opened and the voltage then brought 
up from zero to the val~e specified, but not beyond. 

+ 

1. With the relay still set up as in Step b, set the TIMER switch 
(23) to the TIMER position (down). 

2. Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks(+) and(-) on the rear panel 
of the TIM. 

3. Connect the TIM COIL jacks to the relay coil jacks A+/A- (8) (red 
to A+ and black to A-). 

4. Connect the TIM CONTACTS jacks across the F and H jacks (22). 
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5. On the TIM, set the STA.~:/STOP switch to the STOP position and 
the DROPAWAY/PICKUP swi:ch to the DROPAWAY position. Set the 
power switch to the ON position. 

6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-21B but not 
beyond. Leave the powe: on the coil before proceeding to the 
next step. 

7. On the TIM, set the START/STOP switch to the START position and 
when the relay deenergizes (front contacts open), note the 
drop-away time on the Time Interval Meter. The time should not 
be less than that speci:ied in Table 2-218 • 

. 8. Set the START/STOP switch to the STOP position and repeat Steps 6 
and 7 for the second vol:age level specified in Table 2-21B. 
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Table 2-21A. P!,-250 Calibration Values 

Calibrate Using Series Coil Connections (Highest Resistance) 

Style Charge Minimum D .A. Minimum F.D.A. Maximum F.S. 

PN Ohm Volts Amp. Vole.a Amp. Volts Amp. Volts Amp. 

250B 1000 41.8 0.042 3.7 0.0037 2.61 0.00261 l0.42 0.0104 
250 20.9 0.084 l.85 0.0074 l.3 0.00522 s.22 0.0209 

250BE 2000 28.0 0.014 3.62 0.00181 2.40 0.0012 6.8 0.0034 
1000 19.0 0.019 2.4o 0.00246 l.63 0.00163 4. 7 o. 004 7 

174 7.9 0.045 l.04 0.0059 0.69 0.0039 l.96 0.0112 
55 4.35 0.079 0.57 0.0104 0.38 0.0069 l.08 0.0197 

4 1.12 o. 28 0.148 0.037 0.100 0.025 o. 28 0.010 
2 0.82 0.41 0.108 0.054 0.012 0.036 0.206 0.103 

250P 44 8.9 0.202 o. 70 0.0159 0.494 o. 0112 2.22 0.0506 

258B 3000 16.6 0.0055 3.2 0.0010 2.0 0.0007 ll.3 0.0037 
2000 13.2 0.0066 2.s o. 0012 l.7 0.0008 9.0 0.0045 
1400 u.o 0.0078 2.0 0.0015 1.4 0.0010 7.5 0.0053 

258.BC 66 2.6 0.385 o. 76 0.0115 l. 72 0.026 
0.86 0.013 1.45 0.021+ 

258BSi. 350 ll.O 0.0314 2,9 o.oos2 l.9 0.0054 7.5 0.0211+ 
500 13.5 0.027 3.45 o. 0069 2. 27 o. 00454 9.01 0,018 

259.SSP. 350 11.s 0.033 l. 6 0.0045 l. l 0.0031 6.5 o.01as 
225 8.8 0.0391 1.2 0.0053 0.81 0.0036 5.0 0.0222 

DROP-AWAY TIME PICK-UP TIME I 
STYLE At Min. At Min. Max. At Min. At Min. 

PN Ohms Volts Sec. Volts Sec. Sec. Volts Sec. Volts Sec. 

258B 3000 15.2 1.05 16.7 o.as 
2U00 12.0 1.05 13.2 a.as 
1400 10.0 LOS u.o 0.85 

258BSR 350 7.5 0.1 10.0 1.1 10.0 2.2 11.0 1.8 
500 9.02 0.1 12.0 Ll 12.03 2.2 13.0 1.8 

259BSR 350 7.8 2.0 10.4 2.75 3.5 
225 6.0 2.0 8.0 2. 75 3.5 

Table 2-21B. PN-250 Operating Time Values 
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2.3.22 PN-259SRA Testing Procedure 

a. Preliminary Set-Up (see Fi;~re 2-1 for item location} 

1. Ensure that the AC po;,.::R switch ( 4) and TIMER switch ( 23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter to the de power 
supply, observing the correct polarity, and also to the relay 
coil block jacks A+/A- (8). 

4. Set the PN-250 LIGHT S~LECTION SWITCHES (6) to the l position and 
(7) to the 2 position. 

5. Ensure that the mounting base strike (latch) is positioned to 
engage the relay under test, then plug the PN-259SRA relay into 
the PN-250B base (1). 

6. Set the AC POWER switct (4) to ON and the de power supply to on. 

7. Set the Coil Polarity switch (9) to the NORMAL position (up). 

8. If the relay under test has a Front test jack, set the PN-250 
switch (2) to the WITE TEST JACK position. 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter, to obtain the Charge value 
obtained in Table 2-22. The Contact Indicators (2) should change 
from those shown lit in Figure 2-32A to those shown lit in Figure 
2-32B when the relay energizes. 

iCD <D <D <D <D <DI 

.co co co co co <DI 
;(U(D(D(D(D<D1 

CD <D CD <D <D ©: 

~! 

A 

Figure 2-32 

l<D <D <D cc cc <DI 

1(0 (D CO <D <D CO! 

:(D (D CD © (D (DI 

:~! 

.<D <D <D CD <D <D, 

B 



2. If the relay is equipped with a front TEST jack, insert a •red 
stick• into the jack. ~he relay should deenergize (Figure 2-32A), 

3. Remove the •red stick• and the relay should energize again 
(Figure 2-32B). 

4. Set the Coil Polarity ~~itch (9) to the REVERSE position and the 
relay should deenergize. 

s. Set the Coil Polarity to NORMAL and the relay should again 
energize. 

6. Slowly adjust the de power supply controls to reduce the output 
until the relay deenergizes (Figure 2-32A) and note the value 
indicated on the de vol:meter. ~his value is the Minimum 
Drop-Away and should no: be less than the value specified in 
Table 2-22. Drop-Away is the value at which all the front 
contacts just open. 

7. Further reduce the output, if necessary, until the relay armature 
rests on the permanent wagnet extension and note the value 
indicated on the de vol:meter. This value is the Minimum Full 
Drop-Away and should no: be less than the value specified in 
Table 2-22. 

8. Reduce the output to zero, using the controls and then set the 
Coil Polarity switch (9) to the OFF position for one second then 
back to the NORM~.L posi:ion. 

9. Slowly adjust the de power supply controls to increase the output 
(clockwise) until the relay energizes (stop pin closes against 
pole face) and note the value on the de voltmeter. This is the 
Maximum Pick-Up value and should not be greater than the value 
specified in Table 2-22. 

c. Drop-Away Time Check 

The Drop-Away Time of the PN-259SRA relay shall be checked after the 
successful completion of the calibration check using the test setup 
shown in Figure 2-32. 
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US&S 911A 

TIME INTERVAL METER 

POWER SUPPLY 
JUMPER COIL 

+ + 

CONTACTS 

Figure 2-32 

NOTE 

Drop-away Time is the time from opening of the 
relay coil circuit until the front contacts open. 
In performing each check of drop-away time, the 
circuit shall first be opened and the voltage then 
brought up from zero to the value specified, but 
not beyond. 

+ 

1. Set the Coil Polarity switch (9) to the OFF position (center) and 
remove the relay from the relay test stand. 

2. Using a US&S Time Interval Meter (TIM) Model 911A, disconnect the 
jumper cables from the A+/A- jacks (8) and connect them to the 
corresponding EXTERNAL POWER jacks{+) and(-) on the rear panel 
of the TIM. 

3. Connect the TIM COIL jacks to the relay coil jacks A+/A- (8) {red 
to A+ and black to A-). 

4. Connect the TIM CONTACTS jacks across a set of Heel and Front 
relay contacts. 
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Relay 
Rests. 
Ohms 

225 

s. On the TIM, set the START/STOP switch to the STOP position and 
the DROPAWAY/PICKUP switch to the DROPAWAY position. Set the 
power switch to the ON position. 

6. Set the Coil Polarity switch (9) to the NORMAL position and 
adjust the de power supply controls to bring the output voltage 
up from zero up to the voltage specified in Table 2-22 but not 
beyond. Leave the power on the coil before proceeding to the 
next step. 

7. On the TIM, set the START/STOP switch to the START position and 
when the relay deenergizes (front contacts open}, note the 
drop-away time on the Time Interval Meter. The time should not 
be less than that specified in Table 2-22. 

S. Set the START/STOP switch to the STOP position and repeat Steps 6 
and 7 for the second voltage level specified in Table 2-22. 

Table 2-22. PN-259SRA Calibration Values For Drop-Away Relay 
Using Coil and Copper Ferrules 

With 4F-4B H.D. Contacts and .009" Air Gap 

Drop-A way wUb Maxi.mum 
Mil'11mum Full Back Contact Pick-up Minimum 

Charge Drop-Away Compreulon &. Working Drop-Away Time 
Amps. Volte Ampa, Volta Ampe. Volta Amps. Volta Volta Sec. Volta Se<:. 

0.0391 8.8 , 0076 1. 6 .0018 0,4 0.0222 5.0 6.0 2.0 8.0 3, 5 to 2. 75 
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2.3.23 PP-151 Testing Procedure 

a. Preliminary Set-Up (see Figure 2-l for item location) 

1. Ensure that the AC POW~R switch (4) and TIMER switch (23) are set 
to OFF position. 

2. Ensure that the de power supply switch is set to off position and 
the de output controls are adjusted fully counterclockwise to the 
minimum output. 

3. Using jumper cables, connect the de voltmeter or ammeter (as per 
paragraph 2.2.1.a) to the de power supply output, observing the 
correct polarity, and also to the relay coil block jacks A+/A-
( 8). 

4. Set the PN-150BL/PN-15D? switches (17) to the OFF (center) 
position. 

5. Set the COILS switch (18) to the SINGLE position. 

6. set the PN-150 Contact Configuration switch (12) to the 2 
position (down). 

7. Plug the PP-151 relay into the PN-150 base (20). 

a. Set the AC POWER switch (4) to ON, and the de power supply to on. 

9. Set the Coil Polarity ~«itch (9) to the REVERSE position (down). 

b. Calibration Check 

1. Slowly adjust the de power supply controls to increase the 
output, as indicated on de voltmeter (ammeter), to obtain the 
Charge value obtained in Table 2-23. The Contact Indicators (19) 
should change from those shown lit in Figure 2-33A to those shown 
lit in Figure 2-338 when the relay energizes. 
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-

2. If the relay is equippec with a front TEST jack, insert a •red 
stick• into the jack. T~e relay and lights should not change 
condition. 

3. Remove the •red stick• and the relay should remain unchanged. 

4. Set the Coil Polarity switch (9) to the NORMAL position and the 
relay armature should reverse (bottom contacts closed) and the 
Contact Indicators should change to those shown in Figure 2-33B. 

5. Set the Coil Polarity to REVERSE and the relay armature should 
again reve:se position (upper contacts closed)o 

6. Adjust the de power supply controls to adjust the output to zero 
and set the Coil Polarity switch to NORMAL. 

7. Slowly adjust the de power supply controls to increase the output 
until the relay armature reverses position and note the value. 
It should be between the Maximum and Minimum Pick-up and Working 
values in Table 2-23. 

8. Reduce the output to zero and set Coil Polarity switch to REVERSE. 

9. Slowly adjust the de power supply controls to increase the output 
until the relay armature reverses position and note the value. 
It should be between the Maximum and Minimum Pick-up and Working 
values in Table 2-23. 

10. The values obtained in Steps 7 and 9 should be within 12% of each 
other. 

Table 2-23. PP-151 Calibration Values 

Maximum Minimum 
Pick-Up Pick-Up 

Relay Charge and Working and Working Remarks 
Resistance -Ohms Amps. Volts Amps. Volts Amps. Volts 

-
25 0.24 6.2 0.062 1.54 0.048 1.2 Wayside 

240 0.0918 22.0 0.023 S.52 0 .0178 4.25 Relay 
400 0.0686 27.4 0.0172 6.85 0.0132 5.3 Only 

400/400 0.096 38.4 0.024 9.6 0.0185 7.4 Car 
Carried 
Relay 
Only 
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3.1 PREVENTIVE MAINTENANCE 

SECTION I!I 
!i!A!NTENANCE 

WARNING 

Disconnect the line cord from the power source 
before performing maintenance tasks, otherwise 
electric shock may be encountered. 

3.1.l Semiannually 

a. Inspection 

UNION SWITCH Ii SIGNAL ffi 

1. Be sure that all switc~es are securely fastened and knobs secure 
on their shafts. 

2. Be sure that all connectors are securely fastened. 

3. Check that all receptacle contact springs have sufficient 
compression in the cavities of the bases. 

4. Since there is no lamp test feature on the stand, lamps can only 
be checked during operation. 

3.2 CORRECTIVE MAINTENANCE 

Corrective maintenance consists of replacing damaged or faulty components. No 
special procedures are required. Refer to the parts list section for ordering 
information. 

3.2.1 Special Tools 

a. Crimping Tool (Thomas & Betts WTlllM) is used when necessary to 
replace receptacle contact springs or replace wiring that terminates 
with them. 

b. Lamp Removal Tool (Jonard S-553Cl is used to facilitate the removal 
of burned out lamps. 

c. Receptacle Contact Spring Removal Tool (Red Stick) {J772383) is used 
to remove the contact springs from the relay mounting base and to 
break the relay coil circuit at the TEST jack. 

3.3 DRAWINGS 

A schematic drawing of the relay test stand is included in the Appendix to aid 
in trouble diagnosis. Also a front panel view of the relay test stand and , · 
front view of the various relay bases, with contact terminology is included. 
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ITEM -
Stace, Autotransformer, 3A 
Relay Mounting Base, PN-150 
Relay Mounting Base, PN-250 
Stancer Transformer, 6.3 VC.T, 4A 
Stancer Transformer, 12V, 6A 

SECT!ON IV 
?ARTS LIST 

Arrow Hart, Toggle Switch, DPDT, Center OFF 
Arrow Hart, Toggle Switch, DPST 
Arrow Hart, Toggle Switch, 4DPST 
Sylvania socket Strip (6) 
Sylvania T-2 Lamp, 6V, l.44W 
Sylvania End Cap, Red 
Sylvania End Cap, Green 
Bussman Fuse Holder, SA@ 125V 
Centralab Rotary switch, 6 Pole, 3 ?os. 
Ohmite Resistor, 4 ohm 20W, w.w. 
Chicago Lamp Holder 
Chicago Indicator Lamps, Neon, 125V 
Voltrex Test Jacks, Black 
Voltrex Test Jacks, Red 
Voltrex Test Jacks, Blue 
Cinch Terminal Connectors (5) 
Test Stand Frame and Back Cover (An~dized) 
Alco Knob, Aluminum 
Fuse, Bussman, 3A 
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PART NO. 

Type 291 
N451376 
N438689 
P8648 
P8659 
82609 
82607 
82634 
31305 
538 
38001 
38004 
Type HJM 
PA-6019 
Type 18020 
Type 5200-222 
B2A 
39N978 
35N844 
81Nl238 

KN-1250A-l/4 
AGC-3A 
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FROS:' PANEL VIEW 
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A?PENDIX B 
RELAY TES~ S7AND SCHEMATIC 
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.. J..PPENDIX C 
RELAY BASES WITH CONTACT TERMINOLOGY 

(As Viewed From Front of Relay) 
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