INSTALLATION

L. 41-659.2

OPERATION ¢ MAINTENA

INSTRUCTIO

TYPES PS-1, PS-2 AND PS-3 PILOT WIRE
SUPERVISORY RELAYS .
(D-C OPERATED)

Before putting protective relays in-
remove all blocking which may have
the
parts during shipment, make sure that all mov-

CAUTION
to service,
for of securing

been inserted purpose

ing parts operate freely, inspect the contacts
to see that they are clean and close properly,
the relay to check the settings

and electrical connections.

and operate

APPLICATION
The types PS-1 and PS-2 supervisory relays
are used to detect short cilrcults, open cir

cults, grounds and reversals on pllot

particularly those wused wilth the CB
relay. The type PS-1 relay 1s locat one
terminal to 1ntroduce the supervi -C

current to the pllot wires and to t € an
alarm when the pllot wlres are f The
type PS-2 relay 1s located at t t end of
the pllot wire cilrcult ,and opékates to
initiate an alarm at thaé’ when the

pllot wire 1s opened or r& This relay

)
also provides the contil u sual 1ndication
and means of adjusting ervisory signal.

Where remot t@g 1s required, a type
PS-3 relay t contacts 1is used in place

This relay provides a

D

h

reTlay.

pi the local breaker by action
elay located at the type PS-1

relay terminal, but does not act as a fault

detector td’initiate an alarm at its station.

STRUCTION AND OPERATION

The d-c¢ operated type PS-1 relay consists of
ensitive polarized relay element adapted to
.002 ampere d-c

perate on .00l ampere or

SUPERSEDES L. 41-659.2C

It 1is equip-

supervisary, ent.
ped with intern e or tubes

pilot wire

al to obtailn

this current f@attery source. The 22

volt d-c re 1ze series resistors,

vhereas relajys f operation from 48, 125, or

250 volt t es utilize the resistors in a
t

potentio rangement. For three terminal

e e output of the tyme P3-1 relay
ere, the potentiometer models are
with different
entlometer than for two terminal lines,

he output of the type PS-1 is .001 am-

resistance values in

ere.

The
and contact

polarized relay consists of an armature
assembly mounted on a leaf spring
within
poles of a permanent magnet clamp
side of this frame. Flux
permanent magnet divides 1nto two
path the alr gap at the

element 1n which the armature 1is

supported symmetrically a magnetic
frame. The

directly to
from the
paths,
front of the
located, the

of the frame.

each

one across
other across two gaps at the base

Two adjustable shunts are lo-

cated across the rear alr gaps. These change
the
force some of
ture which 1s fastened to the frame midway be-
‘the gaps. Flux in the
armature creates a magnetic
bias causing 1t to move toward the left-hand
contact (front view).
placed around the armature wnd within the mag-
netic frame. The

series with each of the pilot wires.

reluctance of the magnetic path so as to

the flux thru the moving arma-
two air

tween rear

polarizes it and

Two operating colls are

windings are connected in

With the
shunts the armature will always tend to travel
towards the 1left-hand
gap with the coills
the 1left-hand contact closed.

correct adjustment of the magnetic

side of the front air
de-energized. This holds
When either of

EFFECTIVE SEPTEMBER 1951



TYPES PS-1, PS-2 AND PS-3 RELAYS
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Fig. l—Internal Schematic of the 48, or 125 Volt, D-C Type
PS-1 Relay In the Standard Case. When Remote
Tripping is not Required, or for 48 Volts D-C with or
without Remote Tripping, Terminals 7 and 8 and
Associated Resistors are Omitted.

the operating colils are energized, the arma-

ture 1s magnetized with a polarity that re-

verses the 1nitial ©bilas, thus causing it to
move towards the right-hand contact. Normal-
ly, the current through the relay coils 1s of

such a magnitude that the armature floats mid-

way between the right and left stationary con-

tacts.

The type PS-2 relay consists of a teleph
type relay, a 0-5 milliammeter, and adjust e
resistor, and a rectox unit. The contactg o
the telephone relay are closed at the dgén
gized position. When the relay 1is en 1
the contacts stand open.

The type PS-3 relay 1s identic
PS-2 except that the contact r

deenergized position. This does not

function to 1initiate an afarm én the pilot
wires are faulted.

The operation o hi rglays to supervise
the pilot wire 1 s ows:

(1a). Normal Pilot - Two Terminal Lines

The relays ar continuously energized with
d-c wvhich 1s introduced from the
battery o@rce thru the type PS-1 relay and

.001 ampe

circ t ver the pilot wire circuit. This
currdat ds both the type PS-1 and PS-2 re-
14 acts open, and tends to close the type

elay contacts.

Reare View
Fig. 2—Internal Schematj QZ Volt D-C Type PS-1
Relay In the Stgidar se.

(lb). Normal re - Three Terminal Lines

The a re 1s the same in principle as
for nal 1lines, except that the type
PS-1 ust furnish .002 ampere total,

.001 ampere for each of the two

relays involved.

(2). Pilot Wire Short Circuited

Short circuits of 2,000 ohms resistance or
less cause the circulating pilot wire current
to increase above the normal value, thus clos-
ing the right-hand (front view) contacts of
the type PS-1 relay and the undercurrent con-
tacts of the type PS-2 relay to initiate an
alarm at both terminals of the pilot wire.

(3). Pilot Wire Open Circuited

Open circuits on the pilot wire will reduce
the circulating supervisory current to zero,
and agaln initiate an alarm at both the types
PS-1 and PS-2 relay terminals.

(4). Pillot Wire Grounded

The connectlion of the separate windings of
the type PS-1 relay in each of the pilot wire
circuits providzs two circuits of equal im-
pedance from the grounded midtap of the poten-
tiometer of the type PS-1 relay to the remote

w——

£y



TYPES PS-1, PS-2 AND PS-3 RELAYS

LL. 41-659

terminal on the pllot wire. In the 22 volt
d-c models, the midpolnt of the battery 1s
grounded. The type PS-2 relay
relatively high
elther pllot
point along 1ts length, unequal currents flow
This provides
resistance values

contalns a
reslistance, such that when
wire Dbecomes grounded at any
to operate the type PS-1 relay.
protectlion for ground fault

of 500 ohms or less.

Statlion batteries are frequently grounded at
the midpoint
lamps

of a circult consisting of two
connected 1n serles across the battery
terminals. An accldental ground on the
station battery cilrcults will not affect the
abllity of the pillot
to detect pllot
clircuits, although the relative sensitivity of
P5-1
wires of a pllot palr will be changed. Ground
faults pllot wire will not affect the
grounding lamps on the statlon battery because

wire supervlisory relays
wlre short clrcults or open

the type to grounds on one of the two

on the

of the high internal resistance of the t

PS-1 relay.

(5). Reversed Pilot Wires Q
A reversal of the pllot wires w to

pass current thru the type PS-2 orfiPS lays

In the reversed dilrection. T a eslst-
ance of the rectox units.in @rel&ys 1s
sufficiently high and, ther mits the
magnitude of supervisory ﬁ%\so that both
the +types PS-1 and P ys operate on
under current. Where S&e P3-3 relay 1is
used in place of the e -2 relay, only the
PS-1 d

an alarm.

(6). Re e}g
Remote tri ng 1s accomplished by applylng

a higher d-c voltage to the pllot wires at the
e, where the type PS-1 relay 1s lo-
of this voltage 1s the
For 125 and 250
used to limit
the 22 volt
of higher

relay operate ler current to ring

sending

The polarity

3 the normal voltage.

-c sources, resistors are
he "pillot

dels, an

wlre current. For

extra battery source

voltage must be used.

sW
vl
gl n, lnspect, test and adjust.
ee maln units of the type FT case: the

(7). Difference in Ground Potentlal

These
pllot wire

vy 1m the
cted
resulting from 1n-

relays are connected direc

circuit and must Dbe p
against high potentilal
duction or differences in ground pot@ntial be-
If the magni-
n 200 and 500

5 mfd. capac-

tween the pllot wire termin .
tude of thls potentilalgis

volts, 1t 1is
ltors be connected--o

recommen t

ach'W®Wetween the relay

pllot wire terminals ground at the type
PS-1 relay. If th m 1tude of thls poten-
tlal exceeds 50 olt speclal means of pro-

tecting the re avallable.

R N TYPE FT CASE

ases
lay elements and knife-blade test
in the This comblnation

are dust-proof enclosures

same case.
a compact flexlble assembly easy to
There are

e, cover and chassis. The case 1s an all
elded steel housing containing the hinge half
of the knife-blade test switches and the ter-
minals for external connectlions. The cover 1s
steel frame with a clear window which
front of the with the
The chassls 1s a frame that
elements and supports the
of the test switches. This
The electrical
connectlons between the base and chassls are

completed through the closed knife-blades.

a drawn
fits
swltches closed.

over the case

houses the relay
jaw half
slides 1n and out of the case.

contact

Removing Chassis

chassis, first
by unscrewing the captilve

remove the
nuts at the
cover nuts on the S

To remove the
cover
corners. There are two
slze case and four on the L and M size cases.

This exposes the relay elements and all the
test swiltches for inspection and testing. The
step 1s to test switches.
the elongated red handle switches

of the black handle swltches

next open the
Always open

first before any

or the cam action 1latches. This opens the
trip circult to prevent accldental trip out.
Then open all the remalnling switches. The or-

der of openling the remalning switches 1s not
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TO MOVING CONTACTS TO STATIONARY CONTACTS

— TEST SWITCH

|- COILS ON POLAR-
~77 | 1ZED ELEMENT

18500, - 48 VOLTS D.C. ]

44800 -125voLT3 D.C. N N

11200A-250VOLTS D.C. | \ W NEe
‘ { 1

~
~z- oo/ WSO - 48 VOLTS D.C.

REAR VIEW 1500, - 125 VOLTS D, C

1060 - 250 VOLTS D.C

TJEST SWITCH

A it

TRONT VIEW

TO MOVING CONTACTS TO STATIONARY CONTAC
RN

TEST SWITCH

@NT

Fig. 3—Internal Schematic of the 48, 125 or 250 Volt, D-C
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Important. 1In openling the test switches they
should ©be moved all the way back agalnst the
stops. With all the swiltches fully opened,
grasp the two cam actlion 1latch arms and pull
outward. Thls releases the chassls from the
case. Usling the 1latch arms as handles, pull
the chasslis out of the case. The chassls can
be set on a test bench 1n a normal upright po-
sitlion as well as on 1ts top, back or sildes
for easy 1lnspection, malntenance and test.

After removing the chasslis a duplicate
chassls may be 1nserted in the case or the
blade portlon of the swiltches can be closed
and the cover put 1n plaee wlthout the chas-
sis.

When the chassls 1s to be put back 1n the
case, the above procedure 1s to be followed 1n
the reversed order. The elongated red handle
switch shcould not be closed until after the
chassls has been latched in place and all of
the black handle switches closed.

Electrical Clrcults

Each terminal 1in the ©base connec a
test switch to the relay elements ip t as-
sls as shown on the 1lnternal sch% -

b

grams. The relay terminal 1s 1 v
numbers marked on both the insidegga tslde
of the base. The test switc o ons are
ldentified by letters ma@{ed@ue top and
bottom surface of the mou cks. These
letters can be seen wh the assls 1s re-

moved from the case.

The potential and @ontr@l circults thru the
relay are disconn the extermal clr-

cult by opening 238oclated test swiltches.

A coverdPpergte wiltch can be supplled wilth
1ts co t@& wi In serles with the trip
circult. 1tch opens the trip circuilt
when the cover'ls removed. Thils swiltch can be
added to the exlsting type FT cases at any
ti

relays can be tested 1n service, 1n the
se but with the external circults 1solated

or out of the case as follows:

Testing In Service

Voltages between the potentlal c@rcul can
be measured convenlently by clampin clip
leads on the projecting clip lead lug on the
contact jaw. @

With all blades \\11 open position,
the ten clrcult te can be 1Inserted in
the contacts j T connects the relay

avs
elements to a@ ®inding posts and cer-
pletely disol relay circults from e
c

external co t by means of an Iinsulating

Testing In Case

barrier o € lug The external test clr-
cted to these binding posts.

g serted in the bottom test jaws

cults a
The

ding posts up and 1n the top test
ws with the binding posts down.

xternal test clrcults may be made to
he relay elements by #2 test clip leads in-

ed of the test plug.

Testing Out of Case

With the chassls removed from the hase, re-
lay elements may be tested by uslng the ten
circuit test plug or by #2 test clip leads as
described above. The factory callbratlon 1s
made wlth the chassls In the case and removing
the chassis from the case will change the
calibration values by a small percentage. It
1s recommended that the relay be checked 1n
position &s a final check on the calibration.

INSTALLATION

The releys should be mounted on swltchboard
panels or thelr equivalent 1n a location free
from dirt, molsture, excessive vibration and
heat. Mount the relay vertically by means of
the two mounting studs for the standard cases
and the type FT projection case or by means of
the four mountling holes on the flange for the
seml-flush type PFT case. Eilther of the studs
or the mounting screws may be utilized for
grounding the relay. The electrical connec-
tlons may be made direct to txue terminals by
means of screws for steel panel mourting or to

5



TYPES PS-1. PS-2 AND PS-3 RELAYS

terminal studs furnished with the relay for CAUTION If the pilot wires are subject to A
ebony-asbestos or slate panel mounting. The induction from adjacent transmission lines,
terminal studs may be easily removed or in- is recommended that the relay be set in @@he
serted by locking two nuts on the studs and laboratory rather than while they are direc o
then turning the proper nut with a wrench. connected to the pilot wires. This precaution
is to prevent injury to the personnel zrom
Figures 9 to 13 show the external connec- high induced vodtages. Neutraliz trans-
tions of the types P3S-1 and PS-2 relays. Fig- formers are available for use fit p high
ures 14 to 17 show the external connections of voltage from the relay.
the type PS-1 and P3-3 rclays. For informa-
tion concerning the type HCB relay see I.L. ADIUSTMENTS AND @NRNCE
41-658.
The proper adjustmen t insure correct
operation of this re been made at the
SETTINGS factory and shouldflot disturbed after re-
ceipt by the cusgto If the adjustments
The relays are calibrated in the factory to have been chanfe e relay taken apart for
be  energized continuously with one milli- repairs, or desired to check the ad-
ampers d-c. After the relays are checked and justments at lar maintenance periods, the
installed, the only setting regquired is to ad- instruc ow should be followed.
just the slide wire resistance 1in the type
PS-2 or PS-3 relay, so that the milliameter in All C should be periodically cleaned
the relay 1indicates that one milliampere d-c with fine file. S#1002110 file is recom-
is circulating over the pilot wires. me this purpose. The use of abrasive
A,
!
| INSULATING mANSFORM[R\ R
.
4)
To TvePe /0 LoTr b3 7o Tvre
HCB ReLay Mrp. WiRes 1o Mro. EE HCB ReLay
. | i‘g;.
Pos.
- 1
Pos. NEG. s l— ps 2
PS-2
[ 6 7 70 Avarm Bus 16 < @ To ALARM
S/ p5-2 Bus
3 &——————
[ {10 3 5
3 {ps (P53
iD= >} MA-{Ps2)~3
=
4 Rear View ReAr View
-0 0 /
Recrox UniTs

Fig.
Pilot Wire Supervisory.
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materlal for cleanlng contacts 1s not recom-
of the danger of embedding
small particles 1n the face of the soft silver

and thus lmpalring the contact.

mended, because

Type PS-1 Relay, Polarized Element

With the relay de-energized, remove the per~
manent magnet and adjust the moving armature
so that 1t floats between the poles or lightly
This ad-
justment 1s made by loosening the * cgre screw
at the back of the element and shifting the
entlire core and contact assembly. Adjust the
that they make at the
Then

touches the 1left-hand pole plece.

statlionary contacts so

extreme 1limits of the armature travel.

turn each contact screw four turns to obtain

approximately 5/32” between the stationary

contacts. Reassemble the permanent magnet

with
and pass .001

the north pole to the right (front view)
ampere thru the operating
colls.

This should be done by connectlng the relays
per one of the flgures 9 or 17 using an equ
valent resistance
and Insulating transformer. With this rr
thru the operating colls, adjust the Q
across the two

rear alr s that
contacts float midway be enethe
statlionary contacts. With this @ ent,

In place of the pllot. wiges

shunts
the moving

the right-hand contacts should o at ap-
proximately .0013 ampere, a t eft-hand
contacts should close at®.0 ere. For

three termina. lines, the S-1 relay con-
ampere, close to

tacts should float ty .
the right at .0023 a& d close to the
left at .0017 ampere( ; ’
A good way to % e element is to start

%

with Dboth magnetlc shunts at the extr

&

position, then draw out the right d nt
untll the right-hand contacts maked at e de-
slred current. Then 1lower the cu and
draw out the left hand shunt until the left-
hand contacts make This

at the right xﬁlue.
or the right hand
echecked. The
and forth until

willl wupset the adjustment

contacts, which should th€n
process 1s easlly carr b
both
are held

will c The shunts

ce by means of a

values erly.

securel

spring type clamp.

Type PS-2 Relays$ phone Element

With the

figures "
S

entacts open with .0008 ampere and
close at approximately .0006 ampers

lays connected per one of the
y adjust the
of the telephone-type relays so

armature gap and

The normal
1/32 inch and
fo of approximately 1/64 inch.

contact gap should o
should have a contact

ype PS-3 Relay, Telephone Element

With the relays
figures 14 to 17, adjust
the spring tension of the telephone relay so

connected per one of the

the armature gap and

that 1ts contacts close at .002 ampere and
above.
RENEWAL PARTS
Repalr work can be done most satisfactorily
at the factory. BHowever, Interchangeable

be furnished to the customers who
When

parts can

are equlpped for doing repair work.

ordering parts, always give the complete name-
plate data.
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Supervisory and Remote Tripping.
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l.LL. 41-659.2

INSTALLATION e OPERATION ¢ MAINTENANC

INSTRUCTIO

TYPES PS-1, PS-2 AND PS-3 PILOT WIRE
SUPERVISORY RELAYS
(D-C OPERATED) ¢

CAUTION Before putting protective relays in- pilot wire supervigor urrent. It 1s equip-
to service, remove all blocking which may have ped with internal or tubes to obtain
been 1nserted for the purpose of securing this current fro attery source. The 22
parts during shipment, make sure that all mov- volt d-c rel uPllize series resistors,
ing parts operate freely, 1nspect the contacts vhereas re oroperation from 48, 125, or
to see that they are clean and close properly, 250 volt @s utilize the resistors in a
er rangement. For three terminal

5 Phe output of the type PS-1 relay
re, the potentiometer models are

and operate the relay to check the settings potentiog

and electrical connections.

APPLICATION sith different resistance values in
tiometer than for two terminal lines,
The types PS-1 and PS-2 supervisory relays the output of the type PS-1 is .001 am-
are used to detect short circuits, open cir- o)

cults, grounds and reversals on pilot wires

particularly those used with the type HCB - .

lay. The type PS-1 relay may also be

The polarized relay consists of an armature

block operation of the type HCB re and contact assembly mounted on a-leaf spring

the pilot wires are opened. The t supported symmetrically within a magnetic

e
lay 1s located at one terminal t

ce frame. The poles of a permanent magnet clamp

the supervisory d-c¢ current to th Otgrires directly to each side of this frame. Flux
and to initiate an alarm vhen t wires from the permanent magnet divides into two
are faulted. The type PS-2 a located paths, one path across the alr gap at the
at the other end of the pjlotigire pircuit and front of the element 1in which the armature is
operates to initlate an g s.ﬂs.e hat termi- located, the other across twvo gaps at the base
nal when the pilot wire opcWed or shorted. of the frame. Two adjustable shunts are lo-
This relay also provi thiggontinuous visual cated across the rear alr gaps. These change
indication and mea usting the super- the reluctance of the magnetic path so as to
visory signal. force some of the flux thru the moving arma-
ture which 1is fastened to the frame midway be-

Where remote Ping 1s required, a type tveen the two rear ailr gaps. Flux in the

PS-3 relayw ontacts is used in place

armature polarizes it and creates a magnetic

of the t lay. This relay provides a bias causing it to move toward the left-hand

means the local breaker by action contact (front view). Two operating coils are
of an aux relay located at the type P3-1 placed around the armature wnd within the mag-
relay terminal, ©but does not act as a fault netic frame. The windings are connected in
detector 39 initiate an alarm at its station. series with each of the pilot wires.

NSTRUCTION AND OPERATION With the correct adjustment of the magnetic

shunts the armature will always tend to travel

e d-c operated type PS-1 relay consists of towards the 1left-hand side of the front air
sensitive polarized relay element adapted to gap with the colls de-energized. This holds
operate on .00l ampere or .002 ampere d-c the left-hand contact closed. When either of

SUPERSEDES IL. 41-659.2 EFFECTIVE AUGUST 1948
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|_-To Star/onaRY
ConTACTS

To MovinG
ConNTACTS —]

F—1150n-48 Vde
750n-125V.d-c
1850 N -48V.d-¢
44g0n-125Vd.c

750 n-125V. d-¢

CoiLs O~
PorLArRIZED
FLEMENT

REAR VIEwW

L)

To MovinGg
CONTACTS —

To Stationa
CONTACTS

Fig. l1—Internal Schematic of the 48, or 125 Volt, D-C Type
PS-1 Relay In the Standard Case. When Remote
Tripping is not Required, or for 48 Volts D-C with or
without Remote Tripping., Terminals 7 and 8 and
Associated Resistors are Omitted.

the operating coills are eﬁg;gized, the arma-
ture 1s magnetized with a polarity that re-
verses the 1nitlal ©bilas, thus causing it to
move towards the right-hand contact. Normal-
ly, the current through the ¢elay colls is of
such a magnitude that the armature floats mid-
way between the right and left statlonary con-
tacts.

The type PS-2 relay_ consists of a teleph
type relay, a 0-5 milliammeter, and adjus 1
reslstor, and a rectox unit. The contacts

the telephone relay are closed at the dg
glzed position. When the relay 1s energ

- O
The type PS-3 relay 1s identic Mle type
PS-2 except that the contacts Kpisn in the
deenerglzed position. This v oes not

function to 1nltlate an a the pllot
wires are faulted.

The operation o th
the pllot wire isghs

the contacts stand open.

rglays to supervise

(1a). Normal Pilot - Two Terminal Lines

The relays are_ contlnuously energized with
d-c which 1s Introduced from the
battery, ce thru the type PS-1 relay and
er the pllot wire circuit. This
1ds both the type PS-1 and PS-2 re-
1 acts open, and tends to close the type

.001 ampe

~ elay contacts.

Rear Vie ‘
Fig. 2—Internal Schemati QVO]! D-C Type PS-1

Relay In the Stagda ase.

re - Three Terminal Lines

lines, except that the type

furnish .002 ampere total,
.001 ampere for each of the two
relays 1nvolved.

ot Wire Short Circuilted

Short circuits of 2,000 ohms reslstance or
less cause the circulating pilot wire current

Increase above the normal value, thus clos-
ing the right-hand (front view) contacts of
the type PS-1 relay and the undercurrent con-
tacts of the type PS-2 relay to lnltlate an
alarm at both terminals of the pllot wire.

(3). Pllot Wire Open Cilrcuited

Open clrcults on the pllot wire will reduce
the circulating supervisory current to zero,
and agaln initiate an alarm at both the types
PS-1 and PS-2 relay terminals. If 1t 1s de-
silred to block the type HCB relay operatilon
vhen this condltion 1s encountered, the extra
set of contacts on both relays should be con-
nected across the pilot wire relay terminals
as shown 1n the flgures.

(4). Pilot Wire Grounded ’

The connection of the separate windings of
the type PS-1 relay in each of the pllot wire
clrcults providss two cilrcults of equal im-
pedance from the grounded mldtap of the poten-
tlometer of the type PS-1 relay to the remote

v
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terminal on the pllot wire
d-c models, the midpoint

grounded. The type PS-2 re
relatively high reslstance

elther pllot wlre becomes
polnt along 1ts length, unequal currents flow

to operate the type PS-1 rel
protection for ground fault
of 500 ohms or 1less.

. In

of the battery 1s

lay

LL 41-6 A

the 22 volt

contalns a

, such that when

grounded

ay. Thils provides

resistance values

Statlion batterles are frequently grounded at

the mldpoint of a circult consisting of two

lamps connected 1n serles across the battery

terminals. An accldental

abllity of the pilot wire supervisory relays

ground on the
statlon battery cilrcults will not affect the

to detect pllot wire short clrcults or open
circults, although the relative sensitivity of
on one of the two

the type PS-1 to grounds

wires of a pllot pair will be changed. Ground
faults on the pllot wire will not affect the
groundling lamps on the station battery becaus

of the high 1nternal resis
PS-1 relay.

(5). Reversed Pllot Wires

A reversal of the pllot
pass current thru the type P
In the reversed direction.
ance of the rectox wunits
sufficlently high and, gher

under current. Where

magnitude of supervisory,
the types PS-1 and PSQ{>
e

tance

wires
T

he
ore

e PS

of the ty

\ to
5-2 - elays

resist-
relays 1s
1limits the
so that both

s operate on

-3 relay is

used in place of th jo) -2 relay, only the
PS-1 relay operate onfunder current to ring
an alarm.

(6). R ot&img

Remote Ing 1s accomplished by applying
a higher d-c“voltage to the pllot wires at the
sending end, where the type PS-1 relay 1s lo-

ted. ﬁhe polarity of thils voltage 1s the
. For 125 and 250
are used to 1limit
For the 22 volt

E} as the normal voltage
. ¢ sources, resistors
pllot wilre current.
models, an extra Dbattery
voltage must be used.

source

of higher

at any

(7). Difference in Ground Potential

These relays are connected dinfctl n the
pilot wire circult and must D ected
agalnst high potentlial resulting from 1I1n-
ductlion or differences in ground potential be-
tween the pillot wire terminals. f? the magni-
tude of thls potentlal ween 200 and 500
volts, 1t 1s reco n that 5 mfd. capac-
Itors be connected--qgne between the relay
ground at the type
rnitude of thils poten-

speclal means of pro-

pllot wire termilns
PS-1 relay. If hi
tial exceeds 500 ts,
tecting the re e avallable.

S IN TYPE FT CASE

t YDl cases are dust-proof enclosures
comb relay elements and knife-blade test
In the same case. This combination
1 a compact flexlble assembly easy to
Int€in, inspect, test and adjust. There are
threée main units of the type FT case: the
se, cover and chassls. The case 1s an all
elded steel housing contalning the hinge half
of the knife-blade test swltches and the ter-
minals for external connections. The cover 1is
a drawn steel frame with a clear window which
fits over the front of the case with the
switches closed. The chassis 1s a frame that
houses the relay elements and supports the
contact jaw half of the test switches. This
slides 1n and out of the case. The electrical
connectlons between the base and chassis are
completed through the closed knife-blades.

Removing Chassis

To remove the chassis, first remove the
cover by unscrewing the captive nuts at the
corners. There are two cover nuts on the S
slze case and four on the L and M slze cases.
This exposes the relay elements and all the
test swiltches for inspection and testing. The
next step 1s to open the test swltches.
Always open the elmgated red handle switches
first before any of the black handle swltches
or the cam actlon 1latches. Thls opens the
trip circult to prevent accldental trip out.
Then open all the remalning switches. The or-
der of opening the remalning switches 1s not

3
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TO MOVING CONTACTS /TO STATIONARY CONTACTS

~ __|_cows oN POLAR-
———-=T7T | 1ZED ELEMENT

18500 - 48 VOLTS D.C. i
44800-125vOLT3 D.C. |
11200.n-250VOLTS O.C. !

S

————— o <. 15041 - 48 VOLTS D.C.
REAR VIEW 95!

0fL- 125 vOLYS D.C.
1060A - 250 VOLTS D.C.

5

L _TEST SwWiTcH
'mEc ®© B @———m RELAY
Li] o dodh E E‘Cﬂ- —-TO BASE TERMS,

FRONT VIEW

TO MOVING CONTAC’I:S TO STATIONARY CONTACTS'

TEST SWITCH

COILS ON POLAR- .
(ZED ELEMENT

Fig. 3—Internal Schematic of the 48, 125 or 250 Volt, D-C
Type PS-1 Relay in the Type FT Case.
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Important. In opening the test swiltches they
should be moved all the way back agalnst the
stops. Wi1lth all the swltches
grasp the two cam actlon latch arms and pull
outward. Thls releases the chassls from the
case. Using the 1latch arms as handles, pull
the chassis
be set on a test bench 1n a normal upright po-
sition
for easy 1nspectlon, malntenance and test.

fully opened,

out of the case. The chassls can

as well as on 1ts top, back or sides

After removing the chasslis a duplicate
chassls may be 1nserted 1n the case or the
blade portlon of the swiltches can be closed

and the cover put 1n place wlthout the chas-

sis.

When the chassls 1s to be put back 1n the
case, the above procedure 1s to be followed in
the reversed order. The elongated red handle
switch should not be closed until after the
chassls has been latched 1n place and all of
the black handle swltches closed.

Electrical Circuilts

Each termlnal 1n the base

sls as shown on the 1nternal

grams. The relay termlnal 1s
numbers marked on both the 1insi
of the base. The test swiltch
ldentified by 1letters marked on

of the mdtlde bl@cks.

ons are

top and
bottom surface These

letters can be

seen w chassls 1s re-
moved from the case. x
The potentlal an n clrcults thru the
relay are dlsconnec f#om the external cilr-
cult by opening 350clated test switches.
N itch can be supplied with
ac wl In serles wilth the trip

1s 1tch the trip clrcuilt
1s removed. Thils switch can be

A cover

1ts co
clircult opens

when the c

added to the exlsting type FT cases at any
time.

L 4
TeQting

he relays can be tested 1n service, 1n the
case but wilth the external clrcults 1solated
or out of the case as follows:

Testing In Service

the potentilal
convenlently by cl
clip lead

Voltages between
be measured
leads on the projecting
contact jaw.

L 4

Testlng In Case

With all blades 1n
the ten
the contacts

1 open positilon,
circult t u® can be 1nserted 1n

jaws. connects the relay
elements to a binding posts and com-

pletely 1sola t relay clrcults from the

external co 1 by means of an insulating
barrier on e ug. The external test cir-
o) cted to these bindlng posts.

serted 1n the bottom test jaws
up and 1n the top test

5.‘ ing posts
s with the blnding posts down.
made to

external test cilrcults may be

elay elements by #2 test clip leads in-

stead of the test plug.

Testing Out of Case

With the chassls removed from the base, re-
lay elements tested by using the ten
clrcult test plug or by #2 test clip leads as
descrlibed above. The factory callbration 1s

made wlth the chassls 1n the case and removing

may be

the chassls from the case willl change the
calibration values by a small percentage. It
1s recommended that the relay be checked in

posltlion as a flnal check on the callbration.

INSTALLATION

should be mounted on swltchboard
In a location free
vibration and

The relays
panels or thelr equlvalent
from dirt, molsture, excesslve
heat. Mount the relay vertlcally by means of
the two mountlng studs for the standard cases
and the type FT projectlion case or by means of
the four mounting holes on the flange for the
Elther of the studs

may be utllized for

seml-flush type FT case.
or the
grounding the relay. The
direct to the terminals by

means of screws for steel panel mountlng or to

5

mounting screws
electrical connec-

tlons may be made
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terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The
terminal studs may be easily removed or in-
serted by locking two nuts on the studs and
then turning the proper nut with a wrench.

Figures 9 to 13 show the external connec-
tions of the types PS-1 and PS-2 relays. Fig-
ures 14 to 17 show the external connections of
the type PS-1 and PS-3 relays. For informa-
tion concerning the type HCB relay see I.L.
41-658.

SETTINGS

The relays are callbrated in the factory to
be energized continuously with one milli-
ampere d-c. After the relays are checked and
installed, the only setting required is to ad-
just the slide wire resistance 1in the type
PS-2 or PS-3 relay, so that the milliameter in

CAUTION

If the pilot wires are subject to

induction from adjacent transmission lines, it

is recommended that the relay be set in e

laboratory rather than while they are direct

connected to the pilot wires. This precaution
1s to prevent iInjury to the personnel from

high induced vodtages. Neutralizing tra’s-

formers

are availlable for use high

voltage from the relay.

ADJUS

TMENTS AND M ANCE

The proper adjustment t insure correct
operation of this rela e sheen made at the

factory and should n disturbed after re-
ceipt by the custo I the adjustments
have ©been changgd elay taken apart for
repalrs, or esired to check the ad-
justments at maintenance periods, the

instruct

All c

ct hould be periodically cleaned

the relay 1ndicates that one milliampere d-c with fin file. S#1002110 file is recom-
is circulating over the pilot wires. men this purpose. The use of abrasive
INSULATING TRANSFORMER
e \\:g 3
1 o -]
To TveE /10 Lor 1 To TvPe
HCB ReLavy Mrp. IRES 10 Mro. HCB RELay
L
$ ¢
Pos.
-+
/ PS-2
Pos. Nrg. it
PS-2
2 0 To Ararm Bus To ALarm
" pS-2 Bus
o O
10 5] PS5/, )
O oz
@ Rear View REAR View
he
Recrox Unirs
Fig. rnal Connections of the 48, 125 or 250 Volt D-C Type PS-1 and the Type PS-2 Relays in the Standard Case For

t Wire Supervisory.

S

.
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material for cleaning cotacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft silver
and thus Impalring the contact.

Type P3-1 Relay, Polarized Element

With the relay de-energized, remove the per-
manent magnet and adjust the moving armature
so that 1t floats between the poles or lightly
touches the left-hand pole pilece. This ad-
justment 1s made by loosening the core screw
at the back of the element and shifting the
entire core and contact assembly. Adjust the
stationary contacts so that they make at the
extreme 1limits of the armature travel. Then
turn the contact screw one-half turn to obtain
approximately .012 inch contact follow. Re-
assemble the permanent magnet with the north
pole to the left (front view) and pass .00l
ampere thru the operating coils.

This should be done by connecting the relays
per one of the figures 9 or 17 using an equi-
valent resistance 1n place of the pilot w
and insulating transformer. With this
thru the operating coils, adjust t
shunts across the two rear air

the moving contacts float midway

stationary contacts. With this ment,
the right-hand contacts should at ap-
proximately .0013 ampere, t eft-hand
contacts should close iﬁ . QD07 ere. For
three terminal lines, the relay con-
ere, close to

d close to the

tacts should float atg¥00
the right at .0023 e an
left at .0017 ampere

A good way to@Qe element 1is to start

%

position, then draw out the right-h
until the right-hand contacts ma at e de-
sired current. Then 1lower the rrgnt and
draw out the left hand shunt until the left-
hand contacts make at the right value. Thils
will upset the adjustment for tﬁ% right hand
contacts, which should t rechecked. The
process 1s easily ¢ € acll and forth until
both values will chec rly. Final read-
ings should be tal@n t the shunt locking
screws tightened

Type PS-2 Rele@phone Element

With t re s connected per one of the
figures 9 adjust the armature gap and
spring fte of the telephone-type relays so
th t s tacts open with .0008 ampere and

close at approximately .0006 ampere

w. The normal contact gap should be
1/32 inch and should have a cotact
w of approximately 1/64 inch.

pe P3-3 Relay, Telephone Element

With the ©relays connected per one of the
figures 1% to 17, adjust the armature gap and
the spring tension of the telephone relay so
that 1ts contacts close at .002 ampere and
above.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, interchangeable
parts can be furnished ¢to the customers who
are equipped for doing repair work. When
ordering parts, always give the complete name-
plate data.



TYPES PS-1. PS-2 AND PS-3 RELAYS

Piror
Wires

AAAA
VVVYY

i

10 Mro.lﬂ

[

AAAN
YYVYV

' INSULATING 77?ANSFORMER\ o
7o Trre /0
HCB Recar MFp.
Pos. Ne. il
P31
2 /
PS-/
| o) € —3-GA
B —O
L L@o—(ps)
ReArR View
HIHOo-
1+
T =

Jo Acarm Bus

Fig. 10—External Connections of the 22 Volt D-C Type PS-1 and the T
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TYPES PS-1, PS-2 AND PS-3 PILOT WIRE SUPERVISORY RELAY

(D-C OPERATED)

L 2 i
INSTRUCTIONS \%

CAUTION air gaps. Thesegchia the reluctance of the
magnetic path 60 force some of the flux

Before putting protective relays into thru the movin e ‘which is fastened. to

service, remove all blocking which may have been the frame midwa een two rear air gaps.
inserted for the purpose of securing parts dur- Flux in the t polar s 1t and creates a
ing shipment, make sure that all moving parts magnetic b ing it 1 move towards the
operate freely, inspect the contacts to see that left-hand c act = (front vikw). Two operating
they are clean and close properly, and operate coills ar a. around thearmature and within

the relay to check the settings and electrical

connections.
APPLICATION

The types PS-1 and PS-2 supervisory
relays are used to detect short circultg, open
circuits, grounds and reversals on piquywires,
particularly those used with the type HEB irelay.
The type PS-1 relay may also be used 5té bloc
operation of the type HCB relays when %y
wires are opened. The type PS-1 relayig
cated at one terminal \
visory d-c current to the
initiate an alarm when the pilot wij
faulted. The type PS-2 relay 1s locaff
other end of the pilot wire circuit a

pilot wire 1s opened or shorted.
also provides the continuous visua
and means of adjusting the supervis

Where remote tripping

type PS-3 relay with make ntagts
place 'h relay pro-

of the type PS-2 rela g
vides a means of tripping t Xcg breaker by
action of an auxillary rel loc d at the type
e o

PS-1 relay terminal, bu t act as a fault
detector to initiate an

its station.
CONSTRUCTION AND OPERARION

The d-c t type PS-1 relay con-
sists of a semnsit larized relay -element
adapted to o ong. 001 ampere or .002 am-

e

pere d-c pil rvisory current. It is
equipped w resistor tubes to obtain
this curr attery source. The 22 volt

d-c relays
lays for op
batteries util

eries resistors, whereas re-
from 48, 125, or 250 volt
the resistors in a potentio-
meter arrangement. For three terminal 1lines,
where the output of the type PS-1 relay is .002
ampere, th@potentiometer models are equipped
withQdifferent resistance values in the potenti-

ometeW than for two terminal 1lines, where the
o f the type PS-1 is .001 ampere.

The polarized relay consists of an

mature and contact assembly mounted on a leaf

ing supported symmetrically within a magnetic
me. The poles of a permanent magnet clamp
irectly +to each side of this frame. Flux from
he permanent magnet divides into two paths, one
path across the air gap at the front of the ele-
ment in which the armature is located, the other
across two gaps at -the base of the frame. Two
ad justable shunts are 1located across the rear

the magfet &,  The:winlings are connected
i 1§ oﬁ‘{;thépnot wires,
ith thé™Correct adjustment of the
its fhe armature will always tend to
pwards -the left-hand side of the front
+yi¥h the coils de-energized. This holds
t~¥Mend contact closed. When either of
yerating colls are energlzed, the armature
mdgretized with a polarity that reverses the
Mtial bias, thus causing it to move towards
tlie right-hand gontact. Normally, the current
b Vi is of such a magnitude
ffloats midway between the
Kionary contacts.

that the armdtury
right ang 1gft sg

consists of a
ammeter, an ad-
?f, and a dec unit. The con-
tacts of the telephone rel re closed at the
deenergized positign. When the relay is ener-
i;ggﬂ open.
533 relay

‘that the

§S-2 relay
f, & O-5'mll

supervige the pllot wire is as f@lows:
(1a). Normal Pilot Wire - Two Terminal Lines.

The relays are continuously energized
with .001 ampere d-c which is introduced from
the battery source thru the type PS-1 relay a d
circulates over the pilot wire circuit. This
current holds both the type PS-1 and PS-2 relay
contacts open, and tends to close the type PS-3
relay contacts.

(1b). Normal Pilot Wire - Three Terminal Lines.

The action here 1is the same in prin-
ciple as for two terminal lines, except that the
type P5-1 relay must furnish .002 ampere total,
which allows .001 ampere for each of the two
type PS-2 relays involved.

(2) Pilot Wire Short Circuited.

Short circuits of 2,000 ohms resis-
tance or less cause the circulating pilot wire
current to increase above the normal value, thus
closing the right-hand (front view) contacts of
the type PS-1 relay and the undercurrent con-
tacts of the type PS5-2 relay to 1nitiate an
alarm at both terminals of the pilot wire.
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Figure 1
Internal Schematic of the 48, 125 or 250 Volt,
D-C Type PS-1 Relay In the Standard Case. When
Remote Tripping is not Required, Terminals 7 and
& and Associated Resistors are Omitted.

(3). Pilot Wire Open Circuited.

on the pilot wire will
supervisory current to

Open circuits
reduce the circulating

zero, and again initiate an alarm at both the
types PS-1 and PS-2 relay terminals. If it is
desired to block the type HCB relay operation

when this condition 1s encounter=d, the extra
set of contacts on both relays should be con-
nected across the pilot wire relay terminals as
shown in the figures.

(4). Pilot Wire Grounded
The connection of the separate win

ings of the type PS-1 relay in each of the p
wire circuits provides two circuits of equal

pedance from the grounded midtap of the potg
tiometer of the type PS-1 relay to the rg
terminal on the pilot wire. In the 22 vol

models, the midpoint »f the battery is grg

The type PS-2 relay contalns a relativeg

resistance, such that when either pllot

comes grounded at any point along

unequal currents flow to operate

relay. This provides protection §
1

fault resistance values of 500 ess.

Station batteries are frequently
grounded at thne midpoint of a cu consisting
of two lamps connected in s oss the bat-

tery terminals. An accid ground on the
station battery circ 3 1Mot affect the
ability of the pilo visory relays to
detect pilot wire cults or open cir-
cuits, although t 1véV¥sensitivity of the

of the two wires of
a pilot pair will b d. Ground faults on
the pilot wire will affect the grounding
lamps on the station battery because of the high
internal resistance of the type PS-1 relay.

4
Pilot Wires

(5). Revers

sal of the pilot wires will
tend to urrent thru the type PS-2 or PS-3
relays eversed direction. The back re-

f the rectox units 1n these relays is
y high and, therefore, 1limits the
of supervisory current so that both
PS-1 and PS-2 relays operate on under
Where the type PS-3 relay is used in
of the type PS-2 relay, only the type PS-1
operates on under current to ring an

70 StATI0
a CONTA

o Movine | @ X2
@

e’ ®
L 4
I~ Coits On

Potarizen
ELErMENT

Rear Vi

Figur
Internal Schematic of ghe
Relay In the Standard

(6). Remote Tr'ippiQ
Remotelf't ing 1s accomplished by

Volt D-C Type PS-1

applying a hi oltage to the pilot wires
at the send ere the type P2-1 relsy is
located. arity of this voltage 1s the

same as voltage. For 125 and 250 V.
d-c sou stors are used to limit the pi-
lot w For the 22 volt models, an
extra ource of higher voltage must be
used.

(7 ference in Ground Potential

These relays are connected directly

n pilot wire circuit and must be protected

ga t high potential resulting from induction

or differences 1n ground potential between the
pilot wire terminals. If the magnitude of this
otential 1s between 200 and 500 volts, it 1is

ecommended that 5 mfd. capacitors be connected-

-one each between the relay pilot wire terminals

and ground at the type PS-1 relay. If the mag-
nitude of this potential exceeds 500 volts,
special means of protecting the relays are
available.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof en-

closures combining relay elements and knife-
blade test switches in the same case. This com-
bination provides a compact flexible assembly

easy to maintain, 1inspect, test and adjust.
There are three main units of the type FT case:
the case, cover and chassis. The case 1is an
all welded steel housing containing the hinge
half of the knife-blade test switches and the
terminals for external connections. The cover
is a drawn steel frame with a clear window which
fits over the front of the case with the switch-
es closed. The chassis i1s a frame that houses
the relay elements and supports the contact jaw
half of the test switches. This slides in and
out of the case. The electrical connections be-
tween the base and chassis are completed through
the closed knife-blades.

Removing Chassis

remove
at the

To remove the chassis, first
the cover by unscrewing the captive nuts

corners. There are two cover nuts on the & size
case and four on the L and M size cases. This
exposes the relay elements and all the test

switches for inspection and testing. The next
step 1s to open the test switches. Always open
the elongated red handle switches first before
any of the black handle switches or the cam ac-
tion latches. This opens the trip circuit to
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prevent accidental trip out. Then open all the
remaining cwitches. The order of opening the
remaining switches 1s not important. In opening
the test switches they should be moved all the
way beck against the stops. With all the
switches fully opened, grasp the two cam action
latch arrs and pull outward. This releases the
chassis from the case. Using the latch arms as
handles, pull the chassis out of the case. The
chassis can be set on a test bench 1in a normal
upright position as well as on its top, back or
sides for easy inspection, malntenance and test.

After removing the chassis a duplicate
chassis may be inserted in the case or the blade
portion of the switches can be closed and the
cover put in place without the chassis.

When the chassis 1is to be put back in
the case, the above procedure is to be followed
in the reversed order. The elongated red handle
switch should not be closed until after the
chassis has been latched in place and all of the
black handle switches closed.

Electrical Circuilts

Each terminal 1in the base connects
thru a test switch to the relay elements 1n the
chassis as shown on the internal schematic dia-
grams. The relay terminal 1s identified by num-
bers marked on both the inside and outside of
the base. The test switch positions are identi-
fled by letters marked on the top and bottom
surface of the moulded blocks. These letters
can be seen when the chassis is removed from the
case.

The potential and control circuits
thru the relay are disconnected from the exter-

cult when the cover 1s removed. This switc
be added to the existing type FT cases

time.
O
The relays can be tested lce,
in the case but with the external r ts 1iso-
lated or out of the case as follog

Testing In Service

nal circuit by opening the associated tes
switches.
A cover operated switch can be _su
plied with 1ts contacts wired in series wit e
trip circuilt. This switch opens the trip c
30}

Testing

Voltages between he otential cir-
cults can be measured conven t by clamping

#2 clip leads on the proj 1p lead lug on
the contact jaw.
Testing In Case -

With a
tion, the ten ci

es , ih the full open posi-
plug can be inserted
in the contacts ja 1s connects the relay
elements to a set of ding posts and complete-
ly isolates the relay circuits from the external
connections by means of an insulating barrier on

the plug. The ex@ernal test circuits are con-
nected to ese binding posts. The plug is in-
serted bottom test jaws with the binding
posts up n the top test switch jaws with
the bi poOsts down.

T external test circults may be made
to ay elements by #2 test clip leads in-
stea he test plug.

ting Out of Case

With the chassis removed from the
e, relay elements may be tested by using the

ten circuit test plug or by #2 test clip leads
as described above. The factory calibration is
made with the chassis 1in the case and remov
the chassis from the case will change the c
bration values by a small percentage. It
recommended that the relay be checked 1

tion as a final check on the calibration.

INSTALLATION

The relays shor1ld be mounted on
switchboard panels or their equivalent a lo-
cation free from dirt, moisture, excesslve vi-
bration and heat. Mount the re vertically by
means of the two mounting studs e standard
cases and the type FT pr se or by
means of the four mounting ho the flange
for the semi-flush type FT, e Either of the
studs or the mounting screfs be utilized for
grounding the relay. The ®1 cal connectlons

may be made direct to t nals by means of
screws for steel panel m ting or to terminal
studs furnished wit the fFelay for ebony-
asbestos or slate p 1 ting. The terminal

studs may be easilyyr
ing two nuts on st
proper hut with a w ch.

ved or inserted by lock-
and then turning the

o 13 show the external
connectio types PS-1 and PS-2 relays.
Figures 14 Sflow the external connections

of the _type nd PS-3 relays. For informa-

tion the type HCB relay see I.L. 41-
658.
SETT,

The relays are callbrated in the fac-

t e . energized continuously with one

i pere d-c. After the relays are checked

stalled, the only setting required 1is to

a the slide wire resistance 1in the type

PS-2 or PS-3 relay, so that the milliammeter in
the relay indicates that one milliampere d-c 1is
circulating over the pilot wires.

CAUTION

If piiot wires are subject to induc-
tion from adjacent transmission 1lines, it is
recommended that the realy be set in the labora-
tory rather than while they are directly con-
nected to the pilot wires. This precaution 1is
to prevent injury to the personnel from high in-
duced voltages. Neutralizing transformers are
available for use to keep high voltage from the
relay.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure cor-
rect operation of this relay have been made at
the factory and should not be disturbed after
receipt by the customer. If the adjustments
have been changed, the relay taken apart for re-
pairs, or if it is desired to check the adjust-
ments at regular maintenance periods, the 1in-
structions below should be followed.

All contacts should be periodically
cleaned with a fine file. S#1002110 file is re-
commended for this purpose. The use of abrasive
material for cleaning contacts is not recommend-
ed, because of the danger of embedding small
particles 1n the face of the soft silver and
thus impairing the contact.

Type PS-1 Relay, Polarized Element

With the relay de-energized, remove
the permanent magnet and adjust the moving arma-
ture so that it floats between the poles or
lightly touches the left-hand pole piece. This
adjustment 1s made by loosening the core screw
at the back of the element and shifting the en-

T
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tire core and contact assembly. Adjust the sta-

tionary contacts so that they make at the ex-
treme limits of the armature travel. Then turn
the contact screw. one-half turn to obtain ap-
proximately .0l12 inch contact follow. Re-assem-

ble the permanent magnet with the north pole to
the left (front view and pass .001 ampere thru
the operating coils.

This should be done by connecting the
relays per one of the figures 9 or 17 using an
equivalent resistance 1in place of the pillot
wires and insulating transformer. With this cur-
rent thru the operating coils, adjust the mag-
netic shunts across the two rear air gaps so
that the moving contacts float midway between
the stationary contacts. With this adjustment,

the right-hand contacts should operate at ap-
proximately .0013 ampere, and the left-hand
contacts should close at .0007 ampere. For

three terminal lines, the type PS-1 relay con-
tacts should float at .002 ampere, close to the
right at .0023 ampere, and close to the left at
.0017 ampere.

A good way to adjust the element 1s
to start with both magnetic shunts at the ex-
treme "in" position, then draw out the right-
hand shunt until the right-hand contacts make at
the desired current. Then lower the current and
draw out the left hand shunt until the left-hand
contacts make at the right value. This will up-

INSULATING TRANSFORMER \

”

set the adjustment for the right hand cox
which should then be rechecked. The prq
easily carried back and forth until bg
will check properly. Final readings §
taken with the shunt locking screws

Type PS-2 Relays, Telephone El@ment

With the relays connected per one of
the figures 9 to 13, adjust the armature gap and
spring tension of the telephone-tggg relays so

that its contacts open with .O ampere and
above and close at appro ately .0006 ampere
and below. The normal cdgnt gap should be
approx. 1/32 inch and @ho e a contact fol-
low of approximately 1 n

one Element

connected per one of
adjust the armature gap
of the telephone relay so
e at .002 ampere and above.

With th 1
the figures 14 to 1
and the spring sio

work can be done most satisfac-
actory. However, interchangeable
urnished to the customers who are
doing repair work. When ordering
s give the complete nameplate data.
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Figure 13
External Connectlons of the 48, 125 or 250 Volt D-C Type PS-1 and the Type PS-2 Relays in the
Type FT Case For Pilot Wire Supervisory of a Three Terminal Line.
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External Connections of the 22 Volt D-C Type PS-1 and the Type PS-3 Relays in the Standard Case
For Pilot Wire Supervisory and Remote Tripping.
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Figure 17
External Connections of the 22 Volt D-C Type PS-1 and the Type PS-3 Relays in the Type FT Case
For Pilot Wire Supervisory and Remote Tripping.
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