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SERVICE MANUAL 4551·G 

PP-151 MAGNETIC STICK D.C. PLUG-IN RELAYS 

* * * * * * * * * * * * * * * * * * * * 
N322507-001, N322507-002, N322516-001 and N322527-001 

This specification contains information for the adjust
ment, calibration and testing of the PP-151 Magnetic Stick 
D.C. Plug-In Relays. Except for the armature pivoted in the 
center and the use of two permanent magnets,this relay 
structure is the same as that of the PN-lSOB relay (Service 
Spec. SU-4551). 

The PP-151 is a modernized version of the PP-SlA (SU-452:) 
and has the same efficiency. 

All PP-151 Relays (except N322516-00l) have 6N-6R L.V. 
silver to silver impregnated carbon contacts. The N322516-
001 has 4N-4R silver to silver impregnated carbon, and 2N-2R 
silver to silver contacts. These -elays are designed so that 
the armature will remain in the last operated position with 
full contact pressure after energy is removed from the coil. 
This feature is desirable where "memory" action is required 
in the event of power source failure. 

Table l contains a summary of adjustment and calibration. 
Table 2 contains calibration values. 

I • ARMATURE AIR GAP ADJUSTMENT 

The armature air gap at the center of each armature tip 
is set at the factory to 0.017 11 • The air gaps along the rest 
of the tips should not vary more than ±0.002 11 from this value. 
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The stop pins should strike the pole faces as nearly flat as 
possible. 

II. PERMANENT MAGNETS 

A. General 

These magnets are of a special alloy that permits re
tention of proper strength indefinitely if not abused. When 
not in place on relays, magnet assemblies should be kept 
separated with the screws tight which hold the extension to 
t.~e magnet. Should a magnet become weakened, we suggest 
that it be returned to our factory for recharging due to the 
special equipment required to charge the magnet fully, and 
then age it to its best working strength. 

The polarity of the magnet should be such that the top 
end farthest from the two notched holes will attract the end 
of a compass needle which points toward geographic South. 

B. Assembly 

The magnet assembly should be applied to the pole piece 
as shown in Figure l ma.king sure that the magnet is touching 
the pole piece. Two screws underneath the coil hold each 
magnet assembly. Tighten these ~ufficiently to straighten 
the curved strap against the magnet. The air gap between~ 
the armature and the permanent magnet extension should be 
adjusted to a nominal value shown in Table #1, Test #l. The 
back air.gap should be adjusted to the same nominal value. 

C. Adjustment 

It may be necessary to raise or lower the permanent 
magnet extensions in order to meet calibration requirements. 
It is permissible to change the air gap between the limits 
of 0.015" to 0.040" for relays with the original design 
heels and between 0.020" to 0.035" for relays with the 
bifurcated heels. 

III. INDICATOR -

Adjustment of the armature position indicator after 
calibration should be so that the bottom of the green painted 
surface is l-13/15 inches from the main body of the frame. 
Viewed from the front of the relay with cover applied, the 
green indicator should be in full view with the armature in 
the normal position, and should be hidden with the armature 
in t.~e reverse position. Refer to Figure l for illustration 
concerning this adjustment. 
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MAGNET 

MAGNET EXTENSION 

ARMATURE ASSEMBLY 

INDICATOR 

Fig. l . . • Assembly of Permanent Magnet and 
Adjustment of Armature Position Indicator. 

IV. CONTACT ADJUSTMENT 

A. Per Service Manual 4551. 
B. Per Service Manual 4551. 
c. Adjusting the Reverse Contact Springs. 

Using Test #2, a nominal value, hold the gauge firmly at 
the front stop pin by energizing the relay with reverse 
polarity and adjust the reverse (upper) contact springs so 
that light is just barely visible between the contact tips. 
A 0.003" thinner gauge should allow the contacts to close. 
De-energize the relay and remove the gauge. 

D. Adjusting the Normal Contact Springs 

Using test #3, a nominal value, hold the gauge firmly at 
the back stop pin by energizing the relay in the normal 
direction and adjust the normal (lower) contact springs so 
that light is just barely visible between the contact tips. 
Check that the #3b test value allows the contacts to close. 
Remove the operating arm by slightly compressing the extreme 
front end of the heel springs and determine that the heel 
contacts have at least 0.010 inch opening at the reverse and 
normal contacts. The #2a and #3a nominal values may be varied 
from minimum to maximum to meet calibration requirements. 

If the operating arm is bumped while adjusting either 
the reverse or normal contact, de-energize the relay and · 
position the operating arm by working the armature by hand 
a few times before proceeding. 

A check must be made that when the reverse contacts are 
just touching, the normal contacts have at least 0.020 inch 
opening. When the normal contacts are just touching, the 
reverse contacts must also have 0.020 inch opening. 
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E. Replacing the Contact Block 

Per Service Manual 4551. 

V. CALIBRATION 

After the relays have been inspected and adjusted they 
should be calibrated to meet the values given in Table 2. 
Before calibrating, the relay should be energized at the 
charge value and the energization pole-changed several times 
allowing the current to build up to full value in each 
direction. If a center-tapped coil is used, the relay should 
be energized with the negative battery lead applied to the 
center tap in the coil. The positive battery lead should be 
applied to one of the coil terminals on the mounting base. 

A. Polarity 

With the"+" terminal connected to the right hand coil 
terminal in the relay (viewed from the front of the.relay), 
and the negative lead applied to the left hand coil terminal 
or the center tap connection, the lower (normal) contacts 
should be closed. 

B. Pick-Up and.Working 

After the relay has been energized to a charge value a~ 
shown in Table 2, the current should be reduced to zero and 
the polarity reversed. Gradually raise the energization 
until the armature reverses. The value of energization at 
which the.armature reverses should be equal to or less than 
the value given in the table. 

Normal and Reverse pick-up values should be within 15% 
of each other after the cover has bP:n applied. 

When the pick-up value is being measured and the armature 
starts to move away from one stop, it should continue its 
travel until it comes to rest against the other stop. 

The armature should be slowly pulled away from its last 
energized position, but not far enough to open the contacts 
on that side. 

When the pull is removed, the armature should return to 
its stop. 

c. Soecial Test 

This test applies to-relays with single wound coil only. 
Connect the relay according to the circuit shown in Figure 2 
and apply 50% of the charge value. 
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When the energization is pole changed the armature must 
travel from stop pin to stop pin. 

----EJ-= 
Fig. 2 • . . Circuit for Special Test 

VI. SERVICE TESTS 

Remove the relay from service if: 

1. Pick-Up is more than 110% of the new relay 
value. 

2. Normal and reverse pick-ups differ so that the 
lower value is less than 70% of the higher 
value. 

3. The ar~ature fails to complete its stroke on 
the special test on relays with single wound 
coil. 

VII. CHECK OF CONTACT OPENINGS 

A. With the operating arms removed, the Reverse and 
Normal contacts should have an opening of at least that given 
in Table 1 for Test No. 4c. 

B. With the armature against either pole piece, the 
contact openings should be at least that specified in Table 
1 for Test No. 4b. 

c. With the opposite contacts just closed the contact 
opening should be at least that given in Table 1 for Test 
No. 4a. 

VIII. PERMANENT MAGNET HOLD-DOWN FORCE 

After the relay has been adjusted to meet calibration 
requirements, the force required to move the armature away 
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from either permanent magnet extension should be approximately 
380 grams. This value should be measured at a bottom contact 
engaging pin of the operating a.rm. 

' 
This check should be made with the relay de-energized 

after it has been energized only to the energization re
quired to cause the pick-up of the armature to the side being 
tested. To increase the hold-down force, raise the permanent 
magnet extension closer to the armature. 

IX. CONTACT RESISTANCE 

Resistance of contacts should be measured with the 
armature against its stop in the position for the respective 
contacts being measured. 

Cleaned contact resistances should not exceed the values 
given in the following table: 

TVtJe of Contact 

Silver to Silver
::cm.pregnated Carbon 

Silver to Silver 

X. MAINTENANCE 

Max. Res. (ohms} 

0.09 

0.03 

All vital relays must be inspected and tested at least every 
two (2) years. The tests and inspections are to include: 
pick-up current, drop-away current, timing of slow oper~ting 
and timing relays, visual inspection of contacts for damage or 
misalignment, corrosion, or other contamination of parts, loose 
parts inside of cover,_ broken seal, and cracked or broken cover. 

All vital relays installed in locomotive or car-carried 
equipment are to be inspected and tested at least every two (2) 
years as above. In addition, every four (4) years the relays 
are to be removed from service and adjusted, repaired and 
tested. 

Relays not passing the above stated tests and inspections must 
be replaced and not returned to service until the operating 
characteristics and conditions are in accordance with US&S 
specifications. 
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'rABLE 1. 

Test 

Permanent Magnet Assembly 
Reverse Contact Adjustment 
Reverse Contact Adjustment 
Normal Contact Adjustment 
Normal Contact Adjustment 
Contact Openings, 
Contact Openings 
Reverse & Normal Contact Openings 
Polarity Test 

Pola1· Pick-Up and Working 
Normal and Reverse Difference 

Special Te:st (Using cin:uit of 
t'igure 2) 

llold Down Torque--6 Pt. 

f'inal Electrical Inspect ion 

ADJUSTMENT AND CALIBRATION VALUES FOR PP-151 

Relays With Original 

Nam. 

0.024" 
0.055" 
0.052" 
0.055" 
0.052" 

Charge 
Value 

)80 

Design lleels 
Hin. 

0.015" 
0.050" 
0.047" 
0.050" 
0.047" 
0.020" 
0.050" 
0.010" 

Table 

3)0 

Max. 

0.040" 
0,070" 
0.067" 
0.070" 
0.067" 
---
---
---

Table 
10, 

so, 
Charge 

450 

Relays With 
Bifurcated lleels 

Nam. 

0.0)0" 
0.062" 
0.059" 
0.062" 
0.059" 
---
---
---

Charge 
Value 

)80 

Hin. 

0.020" 
0.040" 
0.037" 
0.055" 
0.052" 
0.020" 
0.050" 
0.010" 

Table 

3)0 

Max. 

0.035" 
0.075" 
0.072" 
0.075" 
0.072" 

Table 
10\ 

so, 
Charge 

450 

Remarks 

Spacer between permanent magnet ext. and armature 
Front stop-pin spacer. Contact just open. 
Front stop pin spacer. Contact 1111.1st close. 
Back stop-pin spacer. Contact just open. 
Back stop-pin spacer. Contact must close. 

· With opposite contacts just closed. 
Armat~re against either pole piece. 
With operating aans removed. 
Plus lead on upper left iac>Wlting base receptacle 
(viewed from front), reverse contact must be 
closed. Plus lead on upper right 11<>unting base 
receptacle (viewed from front), normal contacts 
must be closed. 
After charge. To reverse armature. 
After cover has been applied. Pera1ssible 

variation of Polar Pick-Up values. 
Armature must go from stop pin to stop pin with 

50\ of charge energization. 
Force on bottom contact engaging pin of operating 

arm to pull armature from permanent magnet 
after charge. 

Recheck t~sts 5 to 8 with cover applied. 



TABLE 2 ••• PP-151 Polar Relay Calibration Values 

Maximum Minimum 
Relay Pic:k-Op Pic:k-Up 

Resistance Charge and Working and Working Remarks 
Ohms Amps. Volts Amps. Volts Amps. Volts 

. 
240 0.0918 22.0 0.023 5.52 0.0178 4.25 Wayside 

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 0.185 7.4 Car 
Carried 

25 0.24 6.2 0.062 1.54 0.048 l.2 R.etay 
only 

PARTS LIST (begins on page 8) 

PP-151 MAGNETIC STICK DC RELAY 

Imoortant Note: 

Individual relay contacts are no lon1er available. If 
contact replacements are necessary, a mo ded block contact 
assembly (containing a complete set of new contacts) should 
be installed. The old style "screw and wedge" contacts, 
which are still in good condition, may be retained as future 
replacements in relays still using such contacts. 
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PP 151 MAGNETIC STICK RELAYS PARTS LIST 

Part Number Coil Contacts Ref. -
N322507-00l* 240 6N-6R LV(SIL-SIC) A 

N322507-002* 400 6N-6R LV(SIL-SIC) B 

N322516-001* 240 4N-4R LV(SIL-SIC) 
2N-2R LV(SIL-SIC) 

c 

N322527-00l 400/400 6N-6R LV(SIL-SIC) D 

NOTE* FRONT TESTING FACILITY INCLUDED 

Order By Reference, Piece, and Abbreviated Description 

Item** Piece 

2 

3 
4 
6 
7 
8 
9 

10 
11 
14 
15 
16 

17 

18 
19 
20 
21 

M341755 
M437085 
J78467 
M388888 
J480176 
M321728 
M301356 
M32186 l 
N341777 
M349785 
M341844 
M341808 
N341774-0001 

N375883-0001 

J052603 

J78488 
M321894-001 
M275388 
J463075 

Frame 
Frame 

Description 

Operating A.rm Support 
Latch Rod 
Speed Nut, 
Latch 
Dowel Pin 
Spring 
Armature Complete 
Spring, Operating Arm 

Armature Bracket 
Pivot 
Contact Block Complete, 
6N-6R low voltage contacts 
(see detail) 
Contact Block Complete 
(4N 4R - 2N 2R) 
Screw, No. 8-32 x 7/8" fil. 
head steel 
Operating Arm 
Indicator 
Nut Lock 
Screw, No. 6-32 x 1/4" hex. 
head steel (Tin Pl.) 

Used On 
Relay 

Ref. 

A,B,C 
D 

A,B·,c ,O, (ALL) 
A,B,C Only 

A,B,C,Only 
A,B,C Only 
A,B,C Only 

ALL 
A LL. 

ALL 
ALL 

A,B,D 

c 

ALL 
ALL 
ALL 
ALL 

ALL 

** See Figure 3 ana 4 

-- ·- ~ . ·-
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Item* 

22 

23 
24 
25 
26 

Piece 

M341624 
' 

N34l624-002 

M341845 
M341635 
M32l82l 
J47710 

Description 

Permanent Magnet Assembly 
(Magnetized) (one) 
Permanent Magnet Assembly 
(Magnetized) (two) 
Strap 
Screw 
Handle 
Lock Washer, No. 8 steel 
(Tin Pl.) 

27 J51666 Screw, No. 10-32 x 3/8" fil. 

Used On 
Relay 
Ref. 

ALL 

ALL 
ALL 
ALL 

head steel (Tin Pl.) ALL 
28 J50731 Screw, No. 8-32 x 5/16" hex. 

socket cup point (Tin P 1.} ALL 
29 JS22139 Screw, No. 6-32 x 1/2" fil. 

head ALL 
30 M333975 Coil, 240-ohms encapsulated 

(core included) A,C 
30a M321647 Coil, 400-ohms encapsulated 

(core included) B 
30b N436791 Coil, 400/400-ohms encapsulated 

(core included} D 
31 M321746 Coil Lock (Net shown, see Note B}A,B,C 
32 J525024 Sc;rew, No. 4-40 x 3/16" round 

head steel (Tin Pl.) ALL 
33 J487090 Indexing Pin ALL 
34 J47081 Gasket ALL 
35 J78456 Cover, Standard A,B,C 
35 J776596 COV(~!', LP.xan D 
36 J52503l Screw, tlo. 6..;.32 x 3/8" round 

hea,1 3t~:?1:l (Tin Pl.) ALL 
ALL 

38 M321747 Sc=ew ALL 
39 A43013 Se~l Wi=a. Orders should 

spe~ify length desired ALL 
40 J79351 Seal ALL 
41 53665 Tag Calibration (ordinary 

acting) ALL 
43 JS2246 Screw, No. 6-32 x 1-1/4" fil. 

head steel (Tin Pl.) for 
attaching Indexing Plate to 
Mounting Base (Not Shown) 

45 J50016 Cap Screw, l/4" - 20 x 3/4" 
hex. head steel (Tin Pl.) 

46 M451299-0101 Belt, stainless stl. 1/4-20 D (Only) 
47 J47775 Lock Washer, 1/4 D (Only) 
48 N33068l-070l Bag of Parts (See Note A) A 

N330681-0702 Bag of Parts (See Note A) B 
N33068l-l60l Bag of Parts (See Note A) C 
N330681-2701 Bag of Parts (See Note A) D 

* See Figure 3 and 4 
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(Wayside 
relays only) 
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'o\_ _lo 

I I I 
1,1 I 
111 
0 0 

- - -- ---- --- ----0 0 

(Wayside 
relays 
only) 

(Car Carried 
relays only) 

Screw & Wedge Contact Block 

@ Molded Contact 
Block 

Figure 4. PP-151 l\fagnetic Stick DC Relay 
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NOTE A 

A parts bag is shipped with each new 
relay and is tied to the relay handle. 
The parts bag contains: 

(l) Instruction Tag 

(l) Nomenclature Tag 

(1) Indexing Plate 

{2) Screws, 4-40 x 3/16" rd. f. 
(Tin Plated) 

{2) Screws, 6-32 x 1-1/4" 
(Tin Plated} 

NOTE B 

This coil lock is used only on. 
brown bakelite coil assemblies 
(non - epoxy) • 

fil. 
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MOUNTING BASE 
PP-151 MAGNETIC STICl< DC RELAYS 

Reference Figure 5 

Detail Parts List 

Order By Reference, Piece, and Abbreviated Description 

Item 

2 

2 

3 
3 
4 

4 

4 

5 

6 

7 
a 

Piece 

N34l785 

N437090 

N34l785-099 
N437090-099 
J680l8'l 

J680165 

J680179 

N322965 
J7793l 

Description Used On 

Mounting Base Complete 
(See Note D) A,B,C 
Mounting Base complete (See 
Note D) D 
Mounting Base Only A,B,C 
Mounting Base Only O 
Control Receptacle, Solderless 
#10 to 112 Wire ALL 
Control Receptacle, Solderless 
#1~ to il6 Wire ALL 
Control Receptacle, Solderless 
#18 to #20 Wire ALL 
Screw, 6-32 x 5/8" fil. head 
steel (Tin Pl.) ALL 
Screw, 4-40 x 3/16" round 
head {Tin Pl.) ALL 
Meter Test Plug ALL 
Insulat~d Test Plug {used 
for opening any coil or control 
circuit and for removing 
rec~ptacle springs). ALL 

Screw, l/4" - 20 x l-l/4" 
round head steel (Tin Pl.) 
Washer 

ALL 
ALL 

See Note C Lock Washer, l/4" steel 
{Tin Pl.) 

4551-G, p. 14 

Hex Nut, l/4" - 20 steel 
(Tin Pl.) 

NOTE C 

These items are for attaching mounting 
base to rack and are contained in the 
muslin bag shipped with the "Mounting 
Base Complete" (piece #N341785 or 
N437090). 

ALL 



NOTED 

When "Mounting Base Complete" is 
ordered, a muslin bag of parts 
4-1/8" x 5-1/2" is included in the 
inner carton with mounting base and 
instruction prints. 

Bag contains: 

(2) Tags 

(4) Screws, 4-40 x 3/16" round head, steel, 
self-tapping. 

(2) Lockwashers, 1/4" steel, (Tin Plated) 

(2) Washers, l/4" Hex Head Steel (Tin.Plated) 

(2) Nuts, l/4" Hx. Hd. Steel (Tin Plated) 

(2) Washers 

(2) Screws, l/4" - 20 x l-1/4", round head, 
steel 

(Required Quantity) Contact receptacles, .solderless 
J680l65 for #14 to tl6 wire. If other wire size is used 
request the proper piece number (as shown in item 4 of 
parts list) when ordering "Mounting Base Complete" ---e.g., 
N341785, except using Contact Receptacles J680181. 

NOTE E 

Tag to be applied to inside of cover 
using Adhesive Film Spec. M-7494. 
Bottom of tag should be even with 
bottom of base on outside of cover. 
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