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TYPES PS-1,

CAUTION

Before puttlng protective relays into
service, remove all blocking which may have been
Inserted for the purpose of securing parts
during shipment, make sure that all moving parts
operate freely, 1lnspect the contacts to see that
they are clean and close properly, and operate
the relay to check the settings and electrical
connections.

APPLICATION

The types PS-1 and PS-2 supervisory
relays are used to detect short cilrcults, open
clrcults, grounds and reversals on pllot wilres,
particularly those used with the type HCB relay.
The type PS-1 relay may also be used to block
operation of the type HCB relays when the pillot
wlres are opened. The type PS-1 relay 1s lo-
cated at one terminal to introduce the super-
visory d-c. current to the pllot wires and to
initlate an alarm when the pliot wlres are
faulted. The type PS-2 relay 1s located at the
other end of the pllot wire circult and operates
to 1nitlate an alarm at that termlnal ghen, the
pllot wilre 1s opened or shorted. Thls relay
also provides the continuous visual Tndication
and means of adjusting the supervisory signal.

Where remote tripping 1s_gmequired, a
type PS-3 relay with make contacts 1syused in
place of the type PS-2 relay. This/relay pro-
vides a means of tripping the loeal| breaker by
action of an auxlllary relay locatedgat the type
PS-1 relay terminal, but do€s not act as a fault
detector to 1nitlate an alarm@at Tts’ station.

CONSTRUCTION AND OPERATION

The PS-1 relay Qecomnslists of a small
transformer, a rectox/ unlt, a polarized relay,
a reactor and a capacltor ceonnected as shown in
figure 1. The small “Jtransformer reduces the
a-c. supply voltage rto approximately 20 volts
which 1s rectifiedd by the rectox units to a
pulsating current. The reactor and capacltor
comblnation /'serves as a fillter to smooth out
this pulsatlony topractically constant direct
current whichf{ 1s, Introduced on to the pillot
wires at “the mid-tap of the type HCB relay in-
sulating transformer.

The polarized relay conslsts of an
armature and contact mounted on a leaf spring
supported symmetrically withlin a magnetic frame.
The “poles of a permanent magnet clamp directly
tofpeaceh side of this frame. Flux from the
permanent magnet divides 1nto two paths, one
pathoacross the alr gap at the front of the ele-
ment In which the armature 1s located, the other
aeross two gaps at the base of the frame. Two
adjustable shunts are 1located across the rear
alr gaps. These change the reluctance of the
magnetic path so as to force some of the flux
thru the moving armature which 1s fastened to
the frame midway between the two rear alr gaps.
Flux 1n the armature polarizes 1t and creates a
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£ d
magnetlc blas causing, It o gove towards the
left-hand contact (fromt view). Two operating
colls are placed around the armature and within
the magnetlic frame. /Thepwindings are connected

in serles with each”of the pillot wires.

With thecorrect adjustment of the
magnetic shuntsithe armature will always tend to
travel towards “the north pole of the front alr
gap with the colls deenerglzed. This holds the
left-hand “centact closed. When elther of the
operatingg, codils are energlzed, the armature 1is
magnetizZed ;with™ a polarity that reverses the
1niltlall, blasy thus causing it to move towards
the south, _pole, and the right-hand contact.
Normally, the current through the relay coils 1is
of such“)a magnitude that the armature floats
midway ) between the right and left statlonary
contacts'.

The type PS-2 relay consists of a
telephone type relay, a O0-5 mllliammeter, an
adjustable resistor, and a rectox unlt connected
as shown 1n figure 2. The contacts of the tele-
phone relay are closed at the deenerglzed po-
sition. When the relay 1s energlzed, the con-
tacts stand open.

The type PS-3 relay, filgure 3, 1s
ldentical to the type PS-2 except that the con-
tacts are open 1n the deenergized position.
This relay does not functlon to 1inltilate an
alarm when the pllot wilres are faulted.

The operation of these relays to
supervise the pllot wire 1s as follows:

(1). Normal Pilot Wire

The relays are contlnuously energlzed
with .00l amperes d-c. which 1s 1ntroduced from
an external a-c. source thru the type PS-1 relay
and clrculates over the pillot 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. .

(2). Pilot Wire Short Circuited

Short circults of 2,000 ohms re-
sistance or 1less cause the circulating pllot
wilre current to lncrease above the normal value,
thus closing the right-hand (front view) con-
tacts of the type PS-1 relay and the under-
current contacts of the PS-2 relay to initlate
an alarm at both terminals of the pllot wilre.

(3). Pilot Wire Open Circuited

Open circults on the pllot wire will
reduce the clrculating supervisory current to
zero, and agaln 1nitlate an alarm at both the
type PS-1 and PS-2 relay terminals. If 1t 1s
desired to block the type HCB relay operatlon
when thls condition 1s encountered, the extra
set of contacts on both relays should be con-
nected across the pllot wilre relay terminals, as
shown 1n flgure 5.
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Fig. 1—Internal Schematic Of The Type PS-1 Relay In The
Type FT Case.

The type PS-2 relay consists of a telephone
type relay, a milliammeter, an adjustable
resistor, and two Rectox wunits. The contacts
of the telephone relay are closed at the de-
energlzed position. When the relay 1s ener-
glzed, the contacts stand open.

The type PS-3 relay 1s identical to the type
PS-2 except that the contacts are open 1n the
deenergized position. This relay does not
function to 1initlate an alarm when the pillot
wires are faulted.

CHARACTERISTICS

The type PS-1 relay transformer Bhas* 100,
110, 120 and 130 volt taps on, thé transformer
primary. With tap voltage applied to the
transformer primary, the rgldy will supply
.001 ampere d-c¢ to the pllot ‘wire Jat approxi—
mately 17 volts d-c at thg@loutput termilnals.
This 1s sufficient ti handle & 2000 ohm pilot
wire, and a type PS-2 o PS-3 relay adjusted
for approximately 15,000 ohms I1nternal re-
sistance with .001%amp fdowing.

The type PS-2 and type PS-3 relays are ad-
justable from roughly 9000 to 15,000 ohms.
The milllammeter has a 0-5 milliampere scale.

The typeyPS=)D, PS-2 and PS-3 relays function
to supérvise),the pllot wire as follows:

(1) £Normal Pilot ¥ire

The relays are contlinuously energlized with
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Fig. 2—Internal Schematic)Of The Type PS-2 Relay In The
Type FT Case.

.001 ampere. \dxc. whdch 1s introduced from an
external _a-c. \\source thru the type PS-1 relay
and cireculates ) over the pilot wire circuit.
This ecurrent), holds both the type PS-1 and
PS-2 nelay@contacts open, and tends to close
the type, PS-3 relay contacts.

(2) L Pilot Wire Short Circuited

Short circuilts of 2,000 ohms resistance or
less cause the circulating pllot wire cur-
réent to increase above the normal value, thus
¢losing the right-hand (front view) contacts
of the type PS-1 relay and the undercurrent
contacts of the PS-2 relay to ilnitiate an
alarm at both terminals of the plilot wire.

(3). Pilot Wire Open Circuited

Open circuilts on the pllot wire will redu-e
the cilrculating supervisory current to zero,
and again initiate an alarm at both the type
PS-1 and PS-2 relay terminals.

(4). Pilot Wire Grounded

The connection of the separate wilndings of
the type PS-1 relay in each of the pllot wire
clrcuilts provides two cilrcults of equal
impedance from the grounded mildtap of the
potentiometer 1n the type PS-1 relay to the
remote terminal on the pllot wire. The type
PS-2 relay contalns a vrelatively high re-
sistance, such that when eilther pilot wire
becomes ground=d at any 'point along 1ts
length, wunequsal currents flow to operate the
type PS-1 relay. This provides supsrvision

J
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for ground fault resistance values of 500 ohms
or less.

(5). Reversed Pllot Wires.

A reversal of the pllot wires will tend to
pass current thru the type PS-2 or PS-3
relays 1n the reversed direction. The back
resistance of the Rectox units 1n these
relays 1s sufficiently high and, therefore,
1limits the magnitude of supervisory current
so that both the type PS-1 and PS5-2 relays
operate on under current. Where the type
PS-3 relay 1s used 1in place of the type PS-2
relay, only the type PS-1 relay operates on
under current to ring an alarm.

Remote tripplng 1s accomplished by applying
an 1Increased d-c voltage to the pilot wire as
iIndicated in figure 5. When a 90 volt source
is wused, such as a "B" battery, the two
resistors shown in the diagram should be 1100
ohms each to 1limit the pllot wire current to
.005 ampere, whilich 1s sufflclent to operdte
the PS-5 relay adjusted for .001% _m, .002
ampere pilck up. On the other hand, & 45)volt
battery source may be used and the Tresdstors
omlitted, in which case the pllot wl®e current
willl 1increase to approximately .004 ampere
for the remote tripplng operation.

RELAYS IN TYPE FT CASE

The type FT cases are ‘dust-proof enclosures
combining relay elements)y andpknife-blade test
This combination

provides a compact ®lexible assembly easy to

switches 1n the samgicase’

maintaln, Inspectfi €est and adjust. There are
three maln gunitsé off the type FT case: the
case, cove® and chassis. The case 1s an all
welded steel shousing cantalning the hinge half
of the “kndfe-blade test swltches and the
terminals foksxternal connections. The cover
1s a drawn steel frame with a clear wlndow
which fitg over the front of the case with the
swidtches closed. The chassls 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 electrilcal
connections between the base and chassls are
completed through the closed knife-blades.

Removing Chassis

To remove the chassls, first [remove the
cover by unscrewing the captlve nuts Jat the
corners. There are two cover nuts on the S
slze case and four on the L and M slze cases.
Thls exposes the relay elements "and all the
test swltches for inspectdonand testing. The
next step 1s to open “the /test swltches.
Always open the elongatéed,red handle swiltches
first before any of thejblack handle switches
or the cam actign latehes. This opens the
trip cilrcult to prewent accldental trip out.
Then open all €he /remalining switches. The
order of opefflngythe remaining switches 1s not
Important. “In opening the test switches they
should bé moved” all the way back agalnst the
stops,. With | all the switches fully opened,
grasp, the two cam action latch arms and pull
outward. This releases the chassls 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 1n a normal wupright
position as well as on its top, back or sides
for easy inspection, malntenance and test.

After removing the chassis a duplicate
chasslis may be 1nserted in the case or the
blade portion of the swiltches can be closed
and the cover put 1n place without the
chassis.

When the chassls 1s to be put back 1n the
case, the above procedure 1s to be followed 1in
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 swltches closed.

Electrical Circults

Each terminal in the base connects thru a
test switch to the relay elements 1n the
chassis as shown on the 1Internal schematic
dlagrams. The relay terminal 1s 1ldentified by
numbers marked on both the 1nside and outsilde
of the base.
ldentified Dby 1letters marked on the top and
bottom surface of the moulded blocks. These

The test swltch positions are

letters can be seen when the chassls 1s
removed from the case.
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OPERATION INDICATO
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Fig. 3—Internal Schematic Of The Type PS-3 Relay In The
Type FT Case.

The potentlal and control circuits thru the
relay are dlsconnected from the external cir-
cult by opening the assoclated test switches.

A cover operated switch can be supplied with
1ts contacts wired 1n series with the trip
circult. This switch opens the trip clrcuit
when the cover 1s removed. This switch can be
added to the existing type FT cases at any
time.

Testing

The relays can be tested in service, ingthe
case but with the external circuits 1solatéd
or out of the case as follows:

Testlng In Service

Voltages Dbetween the potentilal cireults can
be measured convenlently by elamping #2 clip
leads on the projecting clipil lead lug on the

contact jaw.

Testing In Case

With all blade8 ingthe 4full open position,
the ten circult test pdug can be inserted in
the contact jaws. This connects the relay
elements to a set of binding posts and com-
pletely isolates the relay circuits from the
external connections by means of an 1nsulating
barrier ont\the: plug. The external test cir-
cults {aremeonnected to these binding posts.
The plugh is inserted in the bottom test jaws
with the Dinding posts up and in the top test
switch™jaws with the binding posts down.

4

The external test circults may be made to
the relay elements by #2 test clip leads
instead of the test plug.

Testing Out of Case

With the chassis removed from the base,
relay elements may be tested by uSingmthe ten
circult test plug or by #2 test, clip leads as
described above. The factory, calibration 1s
made with the chassis in thefcageldand removing
the chassis from the case [(widl change the
calibration values by a smalld percentage. It
is recommended that the “kelay be checked in
position as a final checkijon the calibration.

INSTALLATION

The relays showld be mounted on switchboard
panels oZ Whelr") equivalent in a location free
from dixt, “moisture, excessive vibration and
heat. Mount the relay vertically by means of
the two, mounting studs for the standard cases
and gthe -type PT projection case or by means of
the, four mounting holes on the flange for the
seml=flush type FT case. Either of the studs
Oor the mounting screws may be utilized for
grounding the relay. The electrical con-
nections may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The
terminal studs may be easlily removed or
Inserted by locking two nuts on the studs and
then turning the proper nut with a wrench.

The external connections for the types P3S-1
and PS-2 relays are shown in figure 4, and for
the type PS-1 and PS-3 1n figure 5. For
information concerning the type HCB relay see
I. L. 41-658.

CAUTION These relays are connected directly
in the pillot wire circult and must be pro-
tected against high potential resulting from
Induction or differences in ground potentilal
between the pllot wire terminals.

SETTINGS

The relays are calibrated in the factory to
be energlzed continuously with one milliampere

J
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d-c. After the relays are checked anad
installed, the only settling requlred 1s "o
select the proper voltage tap 1n the type PS-1
relay and to adjust the slide wire resistiance
in the type PS-2 or PS5-3 relay, so that the
milliammeter 1n the relay 1ndicates [that ‘one
milliampere d-c. 1s circulating overptheppdlot
wires. If difficulty is experienced in
getting .001 ampere d-c supemvisory current
in the pllot wire, select the, nextsalower or
higher voltage tap in the PS-1 felay, as may
be required.

If pilot wires arg subjeetpto induction from
ad jacent transmisgilon dines, 1t 1s recommended
that the relays“jbedset £in the
rather than while they @re directly connected
to the pillot wires.
prevent injury to the personnel from high

laboratory
This precaution 1s to
Induced vodtages. Neutralizing transformers

are avaldable for use to keep high voltages
from the relay.

ADJUSTMENTS AND MAINTENANCE

The Dproper adjustments to insure correct

operation of thils relay have been made at thse
factory and should not be disturbed aftew
recelpt by the customer. If the adjustments
have been changed, the relay taken apart for
repalrs, or 1f 1t 1s desired to check the
ad justments at regular malntenance perieds,
the Instructions below should be fedlowed.

A1l contacts should be perledically/ cleaned
with a fine file. Style o #1002110 file
1s recommended for this puypoge. The use of
abrasive material for cleamlng contacts 1s not
recommended, because of “Qthe danger of
embedding small particles§,in the face of the

soft silver and thus/{impairing the contact.

Type PS-1 Relay, JPolarlzed Element

With the Nrelaywde-energized and with the
permaneng, magnet “Fremoved, the moving armature
may be adjuste@ so that 1t floats between the
poles or lightly touches the left-hand pole
plece,.l Thigfadjustment 1s made by loosening
the _coreypscrew at the back of the element and
shirtdng the entire core and contact assembly.
Adjust 4 the stationary contacts so that they
make at the extreme 1imits of the armature
travel. Then turn the contact screw from one-
half to one turn to obtaln contact follow.
Varying thils adjustment from one half to one
turn 1s sometlmes wuseful in trimming up the

final adjustment of operating current values.

Reassemble the permanent magnet with the
north pole to the 1left (front view) and pass
.001 ampere thru the operating coils. This
should be done by connecting the relays per
figures 4 or 5 using an equlvalent resistance
in place of the pllot wires and 1nsulating
With thils current thru the
operating colls, adjust the magnetic shunts

transformer.

across the two rear alr gaps so that the
right-hand contacts close at approximately

.0013 ampere, and the left-hand contacts close
at approximately .0007 ampere. With thils ad-

justment, the moving contacts should float ap-
proximately midway between the right and left-
hand contacts at .001 ampere.

For three terminal pillot wire applications,
the contacts should float at .002 ampere,
close to the right at .0023 to .0024 ampere,
and close to the 1left at .0016 to .0017
ampere.

J
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A good way to make the adjdstment¥is to Type PS-~3 Relay, Telephone Element
start with both shunts all the way /In, then
draw out the right hand shuntiuntil®™the right With the relays connected per figure 5,
hand contacts close at the "desired current adjust the armature gap and the spring tension

value, then draw out the l@fthhand shunt until of the telephone relay so that 1ts contacts
the 1left hand contacts, “elose at the desired close at .0015 or .002 ampere and above.
value, then readjust thefjright hand shunt, for

closing the right hand contacts, working back

and forth between Tthe /two sldes until the RENEWM PABTS

adjustment 1s complete. The final readings

should be &akenalith the shunts secured 1in "Repalr work can be done most satisfactorily
place by méans ‘@f the locking screws provided. at the factory. However, interchangeable

parts can be furnished to the customers who
are equlpped for dolng repair work. When

Type PS-2 Rellays, Telephone Element ordering parts, always give the complete name-
plate data.

With the relays connected per figure 4,
adjust the armature gap and spring tension of

the ‘telephone-type relay so that 1ts contacts ENERGY REQUIREMENTS

open with .0008 ampere and above and close at

approximately .0006 ampere and below. The The 60 cycle burden of the type PS-1 relay
normal contact gap should be approx. 1/32 inch 1s approximately 0.5 volt ampere at tap
and should have a contact follow of approxi- voltage with .001 ampere d-c flowlng over the
mately 1/64 inch. pllot wire.
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INSTALLATION o

INSTRUCTIONS

L. 41-659D

OPERATION ¢ MAINTENANCE

TYPES PS-1. PS-2 AND PS-3 RELAYS
(A-C OPERATED)

CAUTION Before putting protective relays
into service, remove all blocking which may
have been inserted for the purpose of securing
parts during shipment, make sure that all
moving parts operate freely, inspect the con-
tacts to see that they are c‘ an and close
properly, and operate the relay to check the
settings and electrical connections :

5

APPLICATIO}‘

P . : §
& ' ;
The types PS-1 and PSﬂé supervisory rqiays
are used to detect shogft ‘clrduits, open’cir-
cults, grounds and rglversals on pilot wires,
particularly those /ised with the typéy HCB
relay. The type PP-1 relay 1s locate@d) at / one
terminal to introduce the superyls§eyl d- -¢. !
current to the pilot wires and to 1 ti&te an,
alarm when the pilot wires are fan eq:] Thg
type PS-2 relay is located at the{jogher¥end off
the pilot wire circuilt and operategyto ipiti—
ate an alarm at that terminal,vhen the pilot
wire 1s opened or shorted, “WThis relé?WNalsb
provides the continuous viisual “¥ndication and

means of adjusting the superyisory current.

Where remote tripping ls required, a type
ngg relay with make, comfacts 1is used in place
of the type PS3S-2 rglay. This relay provides
a means @ef “Grippins the 1local breaker by
actlion of an, auxiliary relay located at the
type PS&1 relay Berminal, but does not act as
a fault debector to initiate an alarm at 1its
station.

CONSTRUCTION AND OPERATION

The type PS-1 relay consists of a small
transformer with taps on the primary, a full
wvave Rectox unit, a polarized relay, and a

potentiometer for grounding the d-c circuit.

SUPERSEDES |L. 41-659C

’ which is intgg@;

The relay is also suppldied with a 4 mfd. and a

10 mfd. condenser to"be jused with it as shown

in Figures 7 to 10. ) g ‘

> §

The two capacitors?  erVe a filter to
‘ﬁi of the jrgctifled cur-

rent to pragtically "onétantf Vifect current

d on t%*the pilot wires at

the mid;ﬁﬁﬁ" of tHe type HCB relay insulating

smooth out the pulsati

" aransformer.

Thejypolarized relay consisty

symmetrically within - a,.magnegtic Cybme. The
poles of g pﬁrman@qumaonet c " directly to
each side ‘of this frame. Flux J._M,"“'perma—
1 z:ﬂﬁsnpaths, one path
> the front pf the element

#id, the other

nent magnef divides
across the alr gap

in which *“armature is locaf

]

ad justable shunts aref located 2c

rear air gaps These ‘change the rgjug

C path; so ﬁsxpo force

&:]

the magne $
flux thru ghe movi@g ‘armature which is fasten-
ed to thef frame midway between the two rear
air gapsf Flux in the armature polarizes it
and creates a magnetic bias causing it to move
towvards the left-hand contact (front view).
Two operating coils are placed around the
armature and within the magnetic frame. The
windings are connected in series with each of

the pilot wires.

With the correct adjustment of the magnetic
shunts the armature rill always tend to travel
towards the north pole of the front air gap
with the colls deenergized. This holds the
left-hand contact closed. When either of the
operating colils are energized, the armature is
magnetized +with a polarity that reverses the
initial bias, thus causing it to move toward
the south poles, and the right-hand contact

EFFECTIVE OCTOBER 1948
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Fig. l—Internal Schematic of the Type PS-1 Relay in the
Type FT Case.

Normally, the current through the relay coils
1s of such a magnitude that the armature
floats midway between the right and left
stationary contacts.

The type PS-2 relay conslists of a teleph®ne
type relay, a mllliammeter, an adjustable
reslstor, and two Rectox units. The contacts
of the telephone relay are closed at the de-
energlzed position. When the relay As ener-

gized, the contacts stand open.

The type PS-3 relay 1s 1dentidcaliito the type
PS-2 except that the contacts ‘are open 1n the
deenergized position. Thisfrelay “ does not
function to 1nitiate an alarm when the pilot

wires are faulted.

CHARACTERISTICS

The type PS-1#elay transformer has 100,
110, 120 and 130 volfytaps on the transformer
With tap voltage applled to the
transformer primary, the relay will supply

primary.

.001 ampere, d-c to the pllot wire at approxi-
mately Wfpvolts d-c at the output terminals.
This 4ls sufficient to handle a 2000 ohm pilot
wire, ) and“a type PS-2 or PS-3 relay adjusted
for Wapproximately 15,000 ohms 1internal re-
distance w~ith .001 amp flowing.

2

Fig. 2—Internal Schematic of the Type PS-1 Relay in the
Standard Case.

The ,type BPS*1, PS-2 and PS-3 relays function
to supervise the pilot wire as follows:

(1Y . Normal Pilot Wire

The relays are continuously energlized with
4001 ampere d-c. which 1s introduced from an
external a-c. source thru the type PS-1 relay
and cilrculates over the pillot wire circuilt.
This current holds both the type PS-1 and
PS-2 relay contacts open, and tends to close

the type PS-3 relay contacts.

(2). Pillot wire Short Circuited

Short circults of 2,000 ohms resistance or
less cause the circulating pllot wire cur-
rent to lncrease above the normal value, thus
closing the right-hand (front view) contacts
of the type PS-1 relay and the undercurrent
contacts of the PS-2 relay to 1nitliate an
alarm at both terminals of the pllot wire.

(3). Pilot Wire Open Circuited

Open cilrcuits on the pillot wire will reduce
the circulating supervisory current to zero,
and agaln initiate an alarm at both the type
PS-1 and PS-2 relay termilnals.
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Fig. 3—Internal Schematic of the Type PS-2 Relay in the
Type FT Case.

(4). Pilot Wire Grounded

The connectlion of the separate windings of
P3S-1 relay 1n each of the pillot wire
clrcuilts of

the type
clrcults provides two
from the gounded mldtap of/ the
In the type PS-1 rellay “(to the

pllot wire.

equal
Impedance
potentiometer
remote terminal on the The type

P3-2 relay contalns a relatively high re-

slstance, such that when elther/ pllotwire
becomes gounded at any polnt a@long 1ts
length, wunequal currents4flow, to /operate the
type PS-1 relay. Thils providdes supervision

for ground fault resistance, values of 500 ohms
or less.

(5). Reversed P#lot Wires.

will tend to
PS-2 or PS-3
The back
these
therefore,

A reversal ofythe plilot wires
cufrent’ thru the type
Inythe reversed direction.
resistance “off the
relays 1s sufficiently high and,
1imits the magnitude of supervisory
so), that ©both the type PS-1 and PS-2
current . Where the type

of the type PS-2

pass
relays
Rectox wunits 1n

current

relays
operate on under
PS-3 relay 1is used in place
only the type PS-1

under current to ring an alarm.

relay, relay operates on

Fig. 4-Internal Schematic of the Type PS-2 Relay in the
Standard Case.

Remote tripping 1s accomplished by applyling
an “Increased d-c voltage to the pllot wire as
indicated 1n Figures 8 and 10. When a 90 volt
source 1s used, such as a "B" battery, the two
1100
the pllot wire current to

resistors shown 1n the dlagram should be
each to 1limit
vhich 1s sufficient to operate
relay adjusted for .0015 or .002
On the other hand, a 45 volt
source may be used and the resistors

ohms
.005 ampere,
the PS-5
ampere

battery
omitted, in whilch case
will
for the remote tripplng operation.

pick up.

the pllot wire current

increase to approximately .004 ampere

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures

combining relay elements and knife-blade test

switches 1n the same case. This combination
provides a compact flexlble assembly easy to
maintaln, inspect, test and adjust. There are

of the
and chassis.

three main units type FT case: the

case, cover The case 1s an all
welded steel housing contalning the hinge half
of the knife-blade test and the

terminals for external connections. The cover

switches

1s a dravn steel frame with a clear window
vhich fits over the front of the case wilth the
The chassis 1s a frame that
supports the

3

switches closed.

houses the relay elements and
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Fig. 5—Internal Schematic of the Type PS-3 Relay in the
Type FT Case.

contact jaw half of the test switches. This
slides 1n and out of the case. The electrical
connections between the base and chassis are
completed through the closed knife-blades.

Removing Chassis

To remove the chassls, first remove thée
cover by unscrewlng the captive nuts at the
corners. There are two cover nuts on the,S
slze case and four on the L and M size cdseg.
This exposes the relay elements and all the
test swltches for inspection and testing. <€he
next step 1s to open the test gswitches.
Always open the elongated red han@le ‘switches
first before any of the blackjhandle switches
or the cam action 1latches. This opens the
trip circult to prevent accidental trip out.
Then open all the remalning, swiltches. The
order of openlng the remdlnlng switches 1s not
Important. In openifhg, thé test switches they
should be moved adl thejway back agalnst the
stops. With ald the switches fully opened,
grasp the two camjactlion latch arms and pull
outward. This releases the chassls from the
case. Using the latch arms as handles, pull
the chassls out ofy)the case. The chassis can
be set onja test bench in a normal upright

positlontasyvell as on 1ts top, back or sides
for egsyyplinspection, malntenance and test.

After removing the chassls a duplicate

Fig. 6—Internal, Schematic| of the Type PS-3 Relay in the
Standard Case.

chassis may beyp dnserted 1In the case or the
blade portion,of the switches can be closed
and the cover put 1n place without the
chassiss.

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

Electrical Circults

Each termlnal 1n the tase connects thru a
test switch to the relay elements 1n the
chassls as shown on the 1nternal schematic
dlagrams. The relay terminal 1s i1dentifiled by
numbers marked on both the 1nslide and outside
of the base.
ldentified by 1letters marked on the top and
bottom surface of the moulded blocks. These

letters can be seen when the chassis 1s

The test swiltch positions are

removed from the case.

The potentlal and control circults thru the
relay are dilsconnected from the external cilr-
cult by openlng the assoclated test switches.

A cover operated switch can be supplied with
its contacts wired 1n serles with the trip

circult. This switch opens the trip clrcuilt
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vhen the cover 1s removed. Thls switch can be
added to the existing typz FT cases at any
time.

Testing
The relays can be tested 1n service, in the
case but wilth the external clrcults 1solated

or out of the case as follows:

Testing In Service

Voltages betireen the potential circuits can
be measured convenlently by clampiang #2 clip
leads on the projecting clip 1lead lug on the
contact jawr.

Testing In Case

with all blades 1n the full open position,
the ten clrcult test plug can be 1inserted 1n
the contact jaws. Thls connects the relay
elements to a set of binding posts and com-
pletely 1solates the relay clrcults from the
external connections by means of an 1nsulating
barrier on the plug. The external test clr-
cults are connected to these blnding postsd
The plug 1s Inserted in the ©bottom test jaws
with the binding posts up and in the top tes%t

switch jaws wlth the binding posts down.
The external test cilrcults may be gmade ‘to
the relay elements by #2 testy clip leads

instead of the test plug.

Testing Out of Case

with the chassls removed, from the base,
relay e¢lements may be tested bysusing the ten
circuit test plug or by (#24tdst clip leads as
TheWfactory callbration 1s
made wilth the chagsis_ In the case and removing

described above.

the chassls from he gease 111 change the
calibration valuesiby& small percentage. It
1s recommended that the relay be checked in
position as a final check on the calibration.

INSTALLATION

Thefyrelays should be mounted on switchboard
pan@lds ‘or thelr equlvalent in a location free
fapomWdirt, molsture, excessive vibration and

b

heat. Mount the relay vertically by means of
the two mountlng studs for the standard cases
and the type FT projectlon case or by means/of
the four mounting holes on the flange for the
seml-flush type FT case. Elther of the studs
or the mounting screws may be utillized for
grounding the relay. The electrical con-
nectlons may be made direct to the terminals
by means of screws for steel panel™“mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate papnel/mounting. The
terminal studs may bey easlly removed or
Inserted by locking two nutshon the studs and
thgn turning the proper nug, with a “wrench.

The external connee@tlons for the types PS-1
and PS-2 relays are shovn 1n Figures 7 or 9,
and for the gfype 'P8-1/and PS-3 in Figures 8 or
10. For informagion concerning the type HCB
relay segml.L. %41-658.

CAUTION Thése relays are connected directly
in 4he“9pllot wire clrcult and must be pro-
tected“against high potential resulting from
Induction or differences 1n ground potential
between the pllot wire terminals.

SETTINGS

The relays are calibrated in the factory to
be energized continuously with one milliampere
d-c. After the relays are checked and
Installed, the only settlng required is to
select the proper voltage tap in the type PS-1
relay and to adjust the slide wire reslstance
in the type PS-2 or PS-3 relay, so that the
milliammeter in the relay 1ndicates that one
milliampere d-c. 1s circulating over the pillot
wires. If difficulty 1s experienced in
getting .001 ampere d-c supervisory current
1n the pllot wire, select the next lower or
higher voltage tap in the PS-1 relay, as may

be required.

If pllot wires are subject to induction from
adjacent transmlssion lines, 1t 1s recommended
that the relays be set 1n the laborstory

‘rather than wvhile they are directly connected

to the pillot wires. This precaution 1s to
to the personnel from high
Induced voltages. Neutrallzing transformers

prevent 1njury

0
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are avallable for use to keep high voltages

from the relay.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to, 1nsure |correct
operation of thls relay have been madée at the
should not bgf“disturbed after
If /the"adjustments
changed, the relayateken apart for
1f 1t 18, deslred to check the

-
regular, ma&inhtenance perilods,

factory and
recelpt by the customer.
have been
repalrs, or

adjustments at
the 1instructlions bedow should be folloved.

All contactsfshonld be periodically cleaned
with a@fine Wf1le. Style #1002110 file 1is
recommended, for’ thils purpose. The
abrasivegmaterial for cleaning contacts 1s not
of the
small particles in the face of the

use of

recommendedy’ because danger of
embeddIng

soft/sflver and thus impaliring the contact.

Type PS-1 Relay, Polarized Element

Fig.11=Outline and Drilling Plan for the Auxiliary 4 and 10
Mid. Capacitors. For Reference Only.

With the

permanent magnet

and with the
removed, the moving armature
may be adjusted so that 1t floats betwreen the
poles or lightly touches the left-hand pole
plece. This adjustment 1s made by loosening
at the back of the element and
shifting the entire core and contact assembly.

relay de-energilzed

the core screw

Adjust the stationary contacts so that they
make at the extreme limits of the armature
travel. Then turn the contact screw from one-
half to one turn to obtain contact follow.
Varylng this adjustment from one half to one
turn 1s sometimes wuseful 1n trimming up the

final adjustment of operating current values.

with the
left (front view) and pass
This
connecting the relays per

Reassemble the permanent magnet
north pole to the

.001 ampere thru the colls.
should be done by
Figures 7 to 10 using an equivalent resistance
of the pilot

With this
ad just the

rear alr

operating

in place wilres and insulating

transformer. current thru the

operating colls, magnetlc shunts

across the two gaps so that the
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right~-hand contacts close at approximately
.0013 ampere, and the left-hand contacts close
at approximately .0007 ampere. With this ad-
justment, the moving contacts should float ap-
proximately midway betvreen the right and left-

hand contacts at .001 ampere.

terminal pilot wire applicatlons,
should float at
.0023 to .0024 ampere,

For three
the contacts
close to the right at

.002 ampere,

and close to the 1left at .0016 to .001l7
ampere .

A good way to make the adjustment 1s to
start with both, shunts all the way in, then
draw out the right hand shunt until the right
hand contacts close at the desired current

value, then draw out the left hand shunt until
the 1left hand close at the desired
value, then readjust the right hand shunt, for
closing the right hand contacts, working back
and forth ©betwreen the tvwo sides untll the
ad justment 1s complete. The final
should be taken with the shunts

place by means of the locking screws provided.

contacts

readings
secured 1n

Type PS-2 Relays, Telephone Element

with the relays connected pen, Figure 4,

adjust the armature gap and spring tension)of
the telephone-type relay so that 1ts ‘ceoentacts
open with .0008 ampere and above @nd cdose at
approximately .0006 ampere and belGw. The
normal contact gap should be approx. 1/32 inch
follow

and should have a contact of approxi-

mately 1/64 inch.

Type PS-3 Relay, Telephone Element

Wilth the relays connected per Figure 8 or
10 adjust the armature gap and the spring ten-
slon of the telephon€,relay so that 1ts .
tacts close at .0015/or .002 ampere and above.

RENEWAL PARTS

con-

Repalr workdcan be done most satisfactorily
at \the

partsican

factory. interchangeable
be furnished to

doling

Howvever,
the customers who
are Wequlpped for repalr work. When
orderlng parts, always glve the complete name-

plate data.

ENERGY REQUIREMENTS

The 60 cycle burden of the type PS-1 relay
1s approximately 0.5 volt ampere at tap
voltage with .001

pllot wire.

ampere d-c flowlng over the

3
S

L‘I.-Z
]

OPENINGS FOR

9
37 DIADRILL
THIN PANEL

(2-HOLES)

3 piaprit
FOR THICK
PANELS MOUNTING.

S— Y
:

190-32 TERM SCREW & sTUpS -
7720 MOUNTING SCREW

USE SCREWS
FOR THIN PANELS

USE STUDS
FOR THICK PANELS

& STuos

Fig. 12—Outline and Drilling Plan for the Standard Case.
Reference Only.

See the Internal Schematics for the Terminals Supplied. For
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INSTALLATION

IL. 41-659F
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPES PS-1, PS-2 AND PS-3 RELAYS
(A-C OPERATED)

CAUTION Before putting protective relays
Into service, remove all blocking which may
have been 1lnserted for the purpose of securing
parts during shipment, make sure that all
movling parts operate freely, lnspect the con-
tacts to see that they are clean and close
properly, and operate the relay to check the
settings and electrical connectilons.

APPLICATION

The types PS-1 and PS-2 supervisory relays
are used to detect short circults, open cir-
cults, grounds and reversals on pllot wires,
particularly those wused with the type HCB
relay. The type PS-1 relay 1s 1located at one
terminal to introduce the supervisoryg,d=cg
current to the pllot wires énd to indtiate an
alarm when the pllot wlres are faulted. The
type PS-2 relay 1s located at the other end of
the pllot wire circult and operates,todniti-
ate an alarm at that terminal when/theéy pllot
wire 1s opened or shorted. Thds ‘relay also
provides the continuous visual indication and

means of adjusting the supervlisery current.

Where ;gmote tripping“ds required, a type
PS-3 relay wlth make conbacts?is used 1n place
of the type PS-2 reléy. This relay provides
a means of trippIng the 1local breaker by
actlon of an auxidblary relay located at the
type PS-1 relay terminal, but does not act as
a fault deétectior to 1nitiate an alarm at 1its
station,

CONSTRUCTION AND OPERATION

The, type PS-1 relay conslsts of a small
transformer with taps on the primary, a full
wave Rectox unit, a polarized relay, and a
potentiometer for grounding the d-c clrcuilt.

SUPERSEDES IL. 41-659E

The relay 1s also supplied with a 4 mfd. and a
10 mfd. condenser to be |used with 1t as shown
1n Figures 7 to 10%

The two capacliters serve as a fllter to
smooth out qthe pulsatlon of the rectiflied cur-
rent to pmactieally constant direct current
which 18 iIntreduced on to the pllot wilres at
the mid-taps of the type HCB relay insulating
transformer.

The polarized relay consists of an armature
and .contact mounted on a leaf spring supported
symmetrically within a magnetic frame. The_
poles of a permanent magnet clamp directly to
each side of thils frame. Flux from the perﬁa—
nent magnet dilvides 1nto two paths, one path
across the alr gap at the front of the element
in which the armature 1s located, the other
across two gaps at the base of the frame. Two
ad justable shunts are 1located across the
rear alr gaps. These change the reluctance of
the magnetic path so as to force some of the
flux thru the moving armature which 1is fasten-
ed to the frame midway between the two rear
alr gaps. Flux 1n the armature polarizes 1t
and creates a magnetlic blas causing i1t to move
towards the left-hand contact (front view).
Two operating colls are placed around the
armature and wilthln the magnetic frame. The
windings are connected 1n serles with each of
the pllot wilres.

With the correct adjustment of the magnetic
shunts the armature will always tend to travel
towards the north pole of the front alr gap
with the colls deenergized. Thils holds the
left-hand contact closed. When elther of the
operating colls are energlzed, the armature 1is
magnetlized wlth a polarity that reverses the
1nitlal blas, thus causing 1t to move toward
the south poles, and the right-hand contact.

EFFECTIVE JULY 1949
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TO MOYING — TO STATIONARY
CONTACT ) CONTACTS

P,, TEST SWiTCH
1
o

d—— TRANSFORMER,

WHEN NORMALLY ENERGIZED,
CURRENTFLOWING OUT OF
TERMINAL 10 AND IN AT
TERMINAL © TENDS T0
CLOSE THE R.H.(FRONT
VIEW) CONTACTS.

“TTFULL WAVE
RECT(FIER

[T~ POLARIZED

ELEMENT

REAR VIEW
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FRONT VIEW

TO MOVING

T—‘—-—_ CONTACTS

TO STAT.CONTACTS

/

TRANSFORMER

FULL WAVE —_|

ECTIFIER
R POLARIZED

ELEMENT

REARTMIEW

WHEN NORMALLY ENERGIZED,
CURRENT FLOWING OUT OF
TERMINAL 10 AND IN AT
TERMINAL 9 TENDS TO GEOSE
THE R.H.(FRONT VIEW) £ONTACTS;

Pig. l—Internal Schematic of the Type PS-1 Relay in the
Type FT Case.

Normally, the current through the relay coills
1s of such a magnitude that the armature
floats midway between the right and 1left

statlonary contacts.

The type PS-2 relay consists of a telephoné
type relay, a milliammeter, an adjustabile
resistor, and two Rectox units. The contaets
of the telephone relay are closed at the de-
energlzed positlion. When the relay kswener-

glzed, the contacts stand open.

The type PS-3 relay 1s 1ldentilical to “the type
PS-2 except that the contactefare“open 1in the
deenergized position. Thisgrelay Hdoes not
function to 1nitiate an alarm Wwhen the pilot

wires are faulted.

CHARACTERISTICS

The type PS-1" reldy transformer has 100,
110, 120 and 130 voltitaps on the transformer
With tap voltage applied to the
transformer primary, the relay will supply

primary.

.001 ampere, d-c to the pllot wire at approxi-
mately 1fWwolts d-c at the output terminals.
This S, sufficlent to handle a 2000 ohm pillot
wire,\ and a type PS-2 or PS-3 relay adjusted
f'ory “@pproximately 15,000 ohms 1nternal re-
sTsgagce with .001 amp. flowing. If nzcessary

2

Fig. 2—Internal{Schematic of the Type PS-1 Relay in the
Standard Case.

as mé@ch “as®l30 volts may be used continuously
on anyyof the taps marked from 100 to 130.

The type PS-1, P3-2 and PS-3 relays function
to supervise the pllot wire as follows:

(1). Normal Pilot Wire

The relays are continuously energlized with
.001 ampere d-c. which 1s introduced from an
external a-c. source thru the type PS-1 relay
and clrculates over the pillot wire cilrcult.
This current holds both the type PS-1 and
PS-2 relay contacts open, and tends to close
the type PS-3 relay contacts.

(2). Pllot Wire Short Circuilted

Short circults of' 2,000 ohms resistance or
less cause the circulating pillot wire cur-
rent to ilncrease above the normal value, thus
closing the right-hand (front view) contacts
of the type PS-1 relay and the undercurrent
contacts of the PS-2 relay to 1nitiate an
alarm at both terminals of the pllot wire.

(3). Pilot Wire Open Circuited

Open circulits on the pllot wire will reduce
the clirculating supervisory current to zero,
and again initlate an alarm at both the type
PS-1 and PS-2 relay terminals.

J
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Fig. 3—Internal Schematic of the Type PS-2 Relay in the
Type FT Case.

(4).

Pllot Wire Grounded

The
the type

connectlon of the separate
PS~1 relay 1n each of the
circults provides two circuits

Impedance from the grounded midtap
potentiometer 1in the type PS-1

the
remote terminal on the pillot wirg. > type
PS-2 relay contains a relati v h re -
sistance, such that wheq' eltheripilot wire
becomes grounded at any long its

length,

unequal current %o
typs: PS-1 relay. T% des
‘t::i}’

operate the
sup~rvision

for ground fuault res alues of 500 ohms
or 1l¢ss.
(5). t Wires
A rev = pilot wirece will t+rd to
pass  C t ra  the typs PS-2 or PS-%
relays  in revirsed  dir-ction. The back
resistunce of th- R-octox units in theze
relays Qﬁ suffici-ntly high und, therefor«,
its th= mugnitud~ of sup-rvizory curr:-nt
at both the typ~ PS-1 and PS 2 relays
«~rats on undsr current. Whers the typ=e

5 reluy
only the type PS-1
und«<r curr-nt to ring .un alurm.

of the type PS-2

r-1lsy optraters on

1s us=d in plac¢
relay,

&

ternal Schematic of the Type PS-2 Relay in the
andard Case.

Remote tripplng 1s accomplished by applying
an 1increased d~c voltage to the pilot wire as
indlcated 1n Figures 8 and 10. When a 90 volt
source 1s used, such as a "B"” battery, the two
resistors shown in the diagram should be 1100
ohms each to 1imit the pllot wire current to
.005 ampere, which 1s sufficient to operate
the PS-3 relay adjusted for .0015 or .002
On the other hand, a 45 volt
source may be used and the resistors

ampere pilck up.
battery
omitted, in which case
will

for the remote tripping op<ration-.

the pilot wir< current

increuse to approximately .004 ampere

RELAYS IN TYPE FT CASE

The typ~ FT cas-s are dust-proof enclosures
and knife-blude test
This combination

flrxibl- ass=mbly

combining relay «~lements

awltches in the same case.

provid~s 4 compact =asy to
mnaintain, inspect, tegt and adjust. There are
of the type FT the
and chassis. The case 1s an all
weilde:d ste~1 housing cortuining the hinge half
of the knif<- -blad~ test and the
terminals for «xts<rnal conncctions. The:
steel vith a clear wilndow
over the front of the case with the

The chassis 1s a frams that

3

threde main  units case:

case, COVED
switches
cover
1s a drawm frame
which fits

switches clos#d.
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OPERATION INDICATOR
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SWITCH WHEN USED J -3 A
e >, it ®
@o—N— *
e Ps-3 g
@ 4 X3

L MILLIAMMETER
RECTOX LNITS //
~TELEPHONE TYPE RELAY
POS. H NEG,

&% _@@ @

REAR VIEW

__RED HANDLE
YEST SWITCH

R

FRONT VIEW

OPERATION
INDICATOR —— pS-3 \
® v ~t 0]

=ML LIAMMETER

|—=TeLePHONE
Tree ReLAY
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Fig. 5—Internal Schematic of the Type PS-3 Relay in the
Type FT Case.

houses the relay elements and supports the
contact jaw half of the test swiltches. This
slides 1n and out of the case. The electrical
connectlons Dbetween the base and chassls are
completed through the closed knife-blades.

Removing Chassis

To remove the chaséis, first remove the
cover by unscrewlng the captlve nutsgat({the
corners. There are two cover nuts | on the S
slze case and four on the L and Md{sizeycdses.
This exposes the relay elementgs andpall the
test swiltches for 1nspection ‘am@ tésting. The
next step 1s to open the_ test, switches.
Always open the elongated gped handle switches
first before any of the blaek handle switches
This opens the
trip circult to prevent “Yaccddental trip out.
Then open all the remalning switches. The

or the cam actlon 1latghegs.

order of openipg thé remalning switches 1s not
Important. In openingl the test switches they
should be moved allithe way back agalnst the
stops. With all the switches fully opened,
grasp the two cé&m actlon latch arms and pull
outward. This releases the chassis from the
case. Using the latch arms as handles, pull
the ,Chagsis out of the case. The chassis can
be 8Set on a test bench in a normal upright
posltdon as well as on 1ts top, back or sides
foryeasy inspection, malntenance and test.

4

Fig. 6—InternaliSchematic of the Type PS-3 Relay in the
Standard Case.

Aftere) removing the chassis a duplicate
chasg@ls may be 1nserted In the case or the
blade portion of the switches can be closed
and/ the cover put 1n place wilthout the
chagsds.

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

the reversed order.

Electrical Cilrcuits

Each terminal 1n the base connects thru a
test switch to the relay elements 1n the
chassls as shown on the internal schematilc
dlagrams. The relay terminal 1s identified by
numbers marked on both the 1nslde and outside
of the base. The test switch positions are
ldentified by 1letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassls 1s
removed from the case.

The potential and control circults thru the
relay are dilsconnected from the external cilr-
cult by opening the assoclated test switches.

)

v
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Fig. 7—External Connections for the Types PS-1 and PS-2iRelays,in the Type FT Case for Pilot Wire Supervision of a Two
Terminal Line.
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Fig. 8—External Connections of the Types PS-1 and PS-3 Relays in the Type FT Case for Pilot Wire Supervision and Remote
Trip of a Two Terminal Line.
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A cover operated switch can be supplied with
its contacts wired in serles with the trip
circuilt. This switch opens the trip circuit
when the cover 1s removed. .This switch can be
added to the exlsting type FT cases at any
time.

Testing

The relays can be tested in service, in the
case but wilth the external circults 1solated
or out of the case as follows:

Testing In Service

Voltages between the potential circults can
be meuasured convenlently by clamping #2 clip
leads on the projecting clip 1lead lug on the
contact jaw.

Testing In Case

With all blades in the full open position,
the ten clrcult test plug can be inserted 1n
the contact jaws. This connects the relay
elements to a set of binding posts and com=
pletely 1solates the relay circults from “the
external connectlons by means of an 1lnsulating
barrier on the plug. The external test/fclip-
cults are connected to these ©binding posts.
The plug 1s 1inserted in the bottom test jaws
with the blnding posts up and 1n the top test

swltch jaws with the binding postsfdown,.
The external test clrcults“may be” made to

the relay elements by #2( test clip leads
Instead of the test plug.

Testing Out of Cdse

With the chasslgy femoved from the base,
relay elements may be tested by using the ten
circuilt test plug,or by #2 test cllp leads as
described @bove. The factory callbration is
made with the chassis in the case and removing
the chasgls™’ from the case will change the
callbratién’ values by a small percentage. It
1s{recommended that the relay be checked 1n

position as a final check on the calibration.

6

INSTALLATION

The relays should be mounted on swiltchboard
panels or thelr equlvalent 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 projectlon case or Ay means of
the four mounting holes on the“flange’ for the
Edther “of the studs
or the mountling screws may/be utillized for
grounding the relay. The “electrical con-

semi-flush type FT case.

nections may be made @lrect o the terminals
by means of screws feor stéel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The
terminal studg mayy, be easlly removed or
Inserted by docking/two nuts on the studs and
then turning)thé,proper nut with a wrench.

Thepexternal connectlons for the types PS-1
and PS-23hrelays are shown in Figures 7 or 9,

and ‘€or the type PS-1 and PS-3 1in Figures 8 or
L0 Foryinformation concerning the type HCB

relay|See I.L. 41-658.

CAUTION These relays are connected directly

in the pillot wire circult and must be pro-

tected agalnst high potential resulting from

Induction or differences 1n ground potential
between the pillot wire terminals.

SETTINGS

The relays are callbrated 1n the factory to
be energlzed continuously with one milliampere
d-c. After the relays are checked and
installed, the only setting required is to
select the proper voltage tap 1n the type PS-1
relay and to adjust the slide wire resistance
in the type PS-2 or PS-3 relay, so that the
milliammeter 1n the relay 1ndicates that one
milliampere d-c. 1s circulating over the pilot
wilres. If difficulty 1s experienced in
getting .001 ampere d-c supervisory current
in the pillot wire, select the next lower or
higher voltage tap in the PS-1 relay, as may
be required.

“wal

-,
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Fig. 9—External Connections of the Types PS-1 and PS-2 “Relays in the Standard Case for Pilot Wire Supervision of a
Three Terminal Line.
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Remotie Trip of a Two Terminal Line.
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Due to a relatively wise variation in rectox
forward reslistance characteristics it is
necessary to provide an extra terminal on“the
transformer secondary coll 1in the PS-1 relay
for purposes of adjustment. In the event that
.001 ampere d-c supervisory current can not be
of the
slide wire resistance in the“typefPS-2 or PS-3
relay and the use of the primaryjvoltage taps
in the PS-1 relay then the/connectlon to the
transformer secondary coll in the PS-1 relay

obtalned by the comblned adjustménts

must be changed. In suchWeases, remove the
lead from the center te®minal on the secondary
coll and connect 1t "to the extra terminal,
which 1s the top terminal on the coil. This
connectlon wild ralse? the voltage output of
the PS-1 relay\(so that the current may be ad-
justed to .00y amps by means of the slide wire

resistance 1n)the PS-2 or PS-3 relay.

NOTE: Add " tap to all PS-1 schematics.

If, pITot wires are subject to induction from
ad jacent transmission 1lines, 1t 1s recommended
thatsthe relays be set 1n the
rather than whlle they are directly connected
to the pllot wires. This precaution 1s to

laboratory

prevent Injury to the personnel from high
Induced voltages. Neutralizing transformers
are avallable for use to keep high voltages
from the relay.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of thils relay have been made at the
factory and should not be disturbed after
If the adjustments
have been changed, the relay taken apart for
repalrs, or 1f 1t 1s desired to check the
ad justments at regular malntenance periods,
the 1nstructions below should be followed.

recelpt by the customer.

All contacts should be periodically cleaned
with a fine file. Style #1002110 file 1s
recommended for this purpose. The use of
abrasive materlal for cleaning contacts 1s not
recommended, because of the danger of
embedding small particles in the face of the
soft silver and thus impalring the contact.

AP

-~
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Type PS-1 Relay, Polarized Elen-nt

With the 1r=lay de-srsrglz-d ara wlth the
permanent magnet renov=d, the novirg arrmaturs
may be adjusted zo that 1t floats betwsen ths
pol=s or lightly toucheg the 1-ft-hund pol=
plece. This adjustmsnt 1s mads by loou:ning
the core screw at ths back of th- ~1lsment and
shifting the =ntirs cors and cor.tact assenbly.
Adjust the statlonary contactz co that they
make at the extreme linlts of ths armiature
travel. Then turn the contact screw from one-
half to one turn to obtain contact follow.
Varying thils adjustment from one half to one
turn 1s sometimes wuseful 1n trimming up the

final adjustment of opersating currsnt values.

Reassembls the psrmanent magnst with the
north pols to the 1left (front view) and pass
.001 ampere thru the operating colls. This
should be done by connecting the relays psr
Flgures 7 to 10 using an esquivalsnt resistance
In place of the pillot wires and insulating
transformer. With thls current thrw the
operating colls, adjust the mugn=tife shunts
across the two ©rear alr gaps sg that the
right-hand contacts close at approxirmately
.0013 ampere, and the le:ft-hand confaets @lose

3t gapproxinutely .0007 ampers. with thi:z =d-
justrient, the moving contucts should float wp-
proximat=1ly midwuy between the righthand/left-
hard contacts at .00l ampere.

For three terminal pllof wire applicatlons,
the contacts should "float™ at’ .002 ampere,
close to the right at _.002% to .0024 ampere,
and close to the flafth at ,0016 to .0017
smpere o

A good wayte make the adjustment 1s to
start with4both “ghunts all the way 1n, then
draw out ghe right hand shunt until the right
hand, contaets¥w close at the doslired current
value,then,draw out the left hand shunt until
the TeftWhand contacts clos< at the deslred
valueggpthen readjust the right hand shunt, for
€losing the right hand contacts, working back
and@fforth betweean the two sides untll the
ad justment 1s complete. Thre: flnal readilngs
chould be taken wilith the shunts secured 1in
place by m:=ans of the locking screws provided.

Type PS-2 Relays, Telephons Element

With the: relays connected per  Flgure 4,

- stz
&ﬂ—li
~I—1ol~1
o1 L]
l 43—
| e |
2 ;ﬁy% 1ﬁ¥%
| }}rip—»%[

F

3 biaprit 2 DIADRILL  OPENINGS FOR
FOR THICK (2-HOLES) THIN PANEL
PANELS MOUNTING.

19032 TERM.SCREW & 5TUDS " s
Z-ZOMOUNTING SCREW 23
& STUOS 22

USE SCREWS
FOR THIN PANELS

USE STUDS
— FOR THICK PANELS

Fig. 12—Outline and Drilling Plan fc Standard Case.

Reference Only.

See the Internal Schematics for the Terminals Supplied. For



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

adjust the armature gap and spring tension of RENEWAL PARTS N
the telephone-type relay so that 1ts contacts
open with .0008 ampere and above and close at Repalr work can be done most satisfactorily
approximately .0006 ampere and below. The at the factory. However, I1nterchangeable
normal contact gap should be approx. 1/32 inch parts can be furnished to the customers who
and should have a contact follow of approxi- arc equipped for dolng repair work.
mately 1/64 inch. ordering parts, always glve the g&6mplete name-
plate data.
Type PS-3 Relay, Telephone Element ENERGY REQUIREMENTS
With the relays connected per Figure 8 or The 60 cycle burden of theftype PS-1
10 adjust the armature gap and the spring ten- 1s approximately 0.5 Volt “Fampere
sion of the telephone relay so that 1ts con- voltage with .001 ampere d-¢ flowlng over the
tacts close at .0015 or .002 ampere and above. pllot wire.
190-32 TERM. SCREW
USE 190-32 STUD FOR CUT OUT FOR
THICK PANEL MTG SEMI - FLUSH
PANCL LOCATION 3 DIA. HOLE DRILL F.aﬁ_ﬂ MOUNTING.
FOR PROJECTION PER INTERNAWL |
TYPE MTG‘\ SCHEMATIC FOR j}ui B cuT ouT FoR
| NG T
‘ g fT e
v o) g’l | |~—~7 _i]_.g;’_"
: —— 1T Dt
[ N T
d \ [ T I T
S | +§ 3
| ! e e s ™
| J AN o T — ¥
ok | | ; S -
N | ! ! R N
| \ | ] e { | | i
% 1 'l\ INDVEIFE IR
: Lo NS T
LU L el L ®aegl L)
o 00 } 1Y T
: el A T
S~ —= & 73 TN 3
/F 0 STUDS FOR PRO., I .;_rli_ ! 4 DIA. HOLES FOR
STy TYPE MTG 3 DIA. ‘J SEMI FLUSH TYPE
PANEL LOCATION FOR HOLE . (2 REQ.). MYG. (4 HOLES).
SEMI FLUSH TYPE MTG. 23WITH SCREW ~—2d
2§ With sTUoD $-18 mrg sTup (2REQ)

Fig.13—Outline and Drilling Plan for.the S10 Semi-flush or Projection Type FT Flexitest Case. See the Internal Schematics for
the Terminals Suppliéd. For Reference Only.
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INSTALLATION

IL. 41-659 H

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPES PS-1, PS-2 AND PS-3 RELAYS
(A-C OPERATED)

CAUTION Before putting protective
into service,

relays
remove all blocking which may
have been 1nserted for the purpose of securing
parts during shipment, make sure that all
moving parts operate freely, inspect the con-
tacts to see that they are clean and close
properly, and operate the relay to check the

settings and electrical connectlons.

APPLICATION

The types PS-1 and PS-2
are used to detect

supervisory relays
short circults, open cir-
cults, grounds and reversals on pllot wires,
particularly those wused with +the +type HCB
relay. The type PS-1 relay 1s 1located at omne
terminal to 1ntroduce the

current to the pillot wires

supervisorympd-c.
and to initiate an
alarm when the pllot wires are faulteds The
type PS-2 relay 1s located at the other eng, of
the pllot wire circult and operatespto Initi-
ate an alarm at that terminal when ghew pilot
wire 1s opened or shorted. Thd® rel@y also
provides the continuous visual indiecation and

means of adjusting the super¥lsory current.

Where a type
PS-3 relay with make contiactss used 1n place

remote tripping 1s required,

of the type PS-2 reldy. Thils relay

of tripping the

provides
local breaker by
of an aux1ldary relay located at the

a means
actlion

but does not act as
deétector to 1nitiate an alarm at 1its

type PS-1 reday teiminal,
a fault
station.

CONSTRUCTION AND OPERATION

The type PS-1 relay conslsts of a small
transformer with taps on the primary, and
gseceondary windings, a full wave Rectox unit,
a polarized relay, and a potentiometer for

grounding the d-c circuit. The relay 1s also

SUPERSEDES IL. 41-659 G

supplied with a 4 mfd.%and“a 10 mtd. condenser

to be used with 1t &8 |shown in Figures 7 to

10.

The two capaclitors serve as a fillter to
smooth out 4€he pulsation of the rectified cur-
rent to practleally constant direct current
which 18 intreduced on to the pllot wilres at
the\mld-tap 4 of the type HCB relay insulating
transformer.

The polarized relay consists of an armature
and contact mounted on a leaf spring supported
symnetrically within a magnetic frame. The
poles of a permanent magnet clamp directly to
each side of this frame.
nent magnet divides

Flux from the perma-
Into two paths, one path
across the alr gap at the front of the element
in which the the other
across two gaps at the base of the frame. Two

armature 1s located,

shunts are located 1n
These change the reluc-

adjustable screw type
the rear ailr gaps.
tance of the magnetic path so as to force some
of the flux thru the moving armature which 1s
fastened to the frame mldway between the two
rear alr gaps. Flux 1n the armatute polarizes
1t and creates a magnetlic bilas causing it to
left-hand (front

Two operating colls are placed around

move towards the contact
view).
the armature and within the magnetic frame.
The windings are connected in series with each

of the pllot wires.

With the correct
shunts the armature will always tend to travel

ad justment of the magnetic

towards the north pole of the front alr gap
with the colls deenergized. This holds the
left-hand contact closed. When elther of the
operating colls are energized, the armature 1is
magnetized with a polarity that
initial blas, thus causing 1t to move toward
and the right-hand contact.

reverses the

the south poles,

EFFECTIVE JUNE 1951



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

TO MOVING — TO STATIONARY
CONTACT CONTACTS

__— TEST SWiTCH

TRANSFORMER

WHEN NOZMALLY ENERGIZEO,
CURRENT FLOWING OUT 0 @
TERMINALIO AND \N A

FULL wavE

VIEW)CONTACTS. RECTIFIER

POLARIZED
ELEMENT

REAR VIEW

TEST SWITCH TO RELAY

ii!iiIiEIme

FRONT VIEW

TO MOVING
CONTACTS

TO STAT.CONTACTS

/

TRANSFORMER ~_|

FULL WAVE —— |

RECTIFIER
POLARIZED

ELEMENT

REAR MIEW

WHEN NORMALLY ENERGIZED,
CURRENT FLOWING OUT OF
TERMINAL 10 AND IN AT
TERMINAL 9 TENDS TO CLOSE
THE R.H.FRONT VIEW) CONTACTS.

Pig. l—Internal Schematic of the Type PS-1 Relay in the
Type FT Case.

Normally, the current through the relay coils
1s of such a magnitude that the armature
floats mldway Dbetween the right and 1left

statlonary contacts.

The type PS-2 relay consists of a telephone
type relay, a milliammeter, an adjustdble
resistor, and two Rectox units. The contacts
of the telephone relay are closed at theg de=
energlzed position. When the relay 1s enep-

glzed, the contacts stand open.

The type PS-3 relay 1s 1denticalfto“the type
PS-2 except that the contactgareiepen 1n the
deenerglzed position.
function to 1nitiate an alam when the pillot

This rélay, does not

wlres are faulted.

CHARACTERISTICS

The type PS-19relaystransformer has 100,
110, 120 and 130 volthteps on the transformer
With tap voltage applied to the
transformer primary, the relay willl supply

primary.

.001 amperehd-c to the pllot wire at approxi-
mately 1fpvolts d-c at the output terminals.
This 1s suffifcient to handle a 2000 ohm pillot
wire, \\and“@ type PS-2 or PS-3 relay adjusted
for{ Napproximately 15,000 ohms 1nternal re-
sdstance with .001 amp. flowing. If n=cessary

2

Fig. 2—Internal‘Schematic of the Type PS-1 Relay in the
Standard Case.

as much “Jas 130 volts may be used continuously
on any),of the taps marked from 100 to 130.

The ysecondary winding also has a tap, the
usefof/which is described under "Settings"

The type PS-1, PS-2 and PS-3 relays function
to supervise the pllot wire as follows:

(1). Normal Pilot Wire

The relays are contlnuously energized with
.001 ampere d-c. which 1s introduced from an
external a-c. source thru the type PS-1 relay
and clrculates over the pllot wire circuilt.
This current holds both the type PS-1 and
PS-2 relay contacts open, and tends to close
the type PS-3 relay contacts.

(2). Pilot Wire Short Circuited

Short cilrcults of 2,000 ohms resistance or
less cause the circulating pilot wire cur-
rent to lncrease above the normal value, thus
closing the right-hand (front view) contacts
of the +type PS-1 relay and the undercurrent
contacts of the PS-2 relay to initiate an
alarm at both terminals of the pllot wire.

(3). Pilot Wire Open Circuited

Open circults on the pllot wire will reduce
the clrculating supervisory current to =zero,
and agaln initlate an alarm at both the type
PS-1 and PS-2 relay terminals.

JW“N\

Ht



TYPES PS-1. PS-2 AND PS-3 RELAYS 1L 41650 H
TEST SWITCH
/ J PS-2 A S
@ St *-D
@ @
—MILLIAMMETER
MILLIAMMETER R U . | _Te16PHONE
FreTon v \\ /// TELEPHONE TYPE RELAY e TS Tvee Recar
& 6 “
—3
REAR VIEW

TEST swiTeH

- —T0 RELAY
[(J4=——T0 BASE TERMS

FRONT VIEW

fid

REAR ViEw

Fig. 3—Internal Schematic of the Type PS-2 Relay in the

Type FT Case.

(4). Pllot Wire Grounded

The connectlon of the separate
the type

winddfgs of
PS-1 relay 1n each of the pdlot wire
clrcults provides two

clrcults of equal

lmpedance from the grounded midtap “of the
PS-1 reTay to the

remote terminal on the pillot wilre.

potentlometer 1n the type
The type
PS-2 relay contalns a relatlyely “high re-
elther pllot wire

any Jpoint

sistance, such that when
becomes grounded at along its
length, unequal currentsq@flow “to operate the
type PS-1 relay. This, provldes supervision
for ground fault resig®anceyvalues of 500 ohms

or less.

(5). Reverded Pliot Wires

A reversald of the pllot wilres will terd to
pass currént tLhrv the type PS~2 or PS-3
In the reversed direction. The back
of the Rectox wunilts 1n these
1s suffilclently high and, therefore,

the magniltude

relays
reslstance
relays
1imits
so, that

operate

of supervisory current
both the type PS-1 and PS-2
on under Where the type
of the type PS-2

r~lay operates on

relays
current.
PS-4 relay 1s used in plaéﬁ
only the type PS-1

under curr<nt to ring an alarm.

relay,

Fig. “4=—Internal Schematic of the Type PS-2 Relay in the
Standard Case.

Remote tripping 1s accomplished by applylng
an Increased d-c voltage to the pllot wire as
indicated in Figures 8 and 10. When a 90 volt
source 1s used, such as a "B" battery, the two
resistors shown 1in the dlagram should be 1100
ohms each to 1limlt the pllot wilre current to
.005 ampere, which 1s sufficlent to operate
the PS-3 relay adjusted for .0015 or .002
On the other hand, a 45 volt
battery source may be used and the resistors
omltted, 1n which case
wlll 1ncrease to

ampere plck up.

the pllot wire current
approximately .004- ampere

for the remote tripping operation.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures
and knife-blade test
This combination

flexible assembly easy to

comblning relay elements
switches 1n the same case.
provides a compact
malntaln, 1nspect, test and adjust.
of the type FT

case, cover and chassis.

There are
three maln units case: the
The case 1s an all
welded steel housing contalning the hinge half
of the knife-blade test and the

terminals for external connectlons. The cover

switches

steel frame wlth a clear wlndow
which fits over the front of the case wlth the

The chassls 1s a frame that

3

1s a drawn

switches closed.
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OPERATION INDICATOR

COVER OPERATED TEST SWITCH
SWITUH WHEN USED J P53
\ © 2 g

Ps-3 8
Jk 3

7

c
v4
7 Ly X

- MILLIAMME TER
RECTOX LNITS |
}TELEPHONE TYPE RELAY

REAR VIEW
RED HANDLE
TEST SWITCH
E E E E J TO RELAY
] TO BASE TERMS
FRONT VIEW

OPERATION
INDICATOR ———\|

—<MILLIAMMETER

| Tedernone
Tree RELAY

Recrox Unirs—

Réar Wiew

Fig. 5—Internal Schematic of the Type PS-3 Relay in the
Type FT Case.

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 chassils are
completed through the closed knife-blades.

Removing Chassils

To remove the chassls, first remove/ the
cover by unscrewlng the captlve nuts _at the
corners. There are two cover nuts [on the S
slze case and four on the L and M glzejcases.
This exposes the relay elements (andfall the
test switches for 1nspection andytesting. The
next step 1s to open the “tegt _switches.
Always open the elongated rgd handle switches
first before any of the blaek handle switches
This opens the
trip circult to prevémnt Vaecidental trip out.

or the cam actlon 1latcHes.

Then open all thé remailning switches. The
order of openlngf{thedremalining switches 1s not
Important. In opemnlng 4the test swiltches they
should be moved all“the way back agalnst the
stops. With all the switches fully opened,
grasp the two cam, action latch arms and pull
outward. This releases the chassls from the
case. Usilng, the latch arms as handles, pull
the chasgsls out of the case. The chassls can
be set on a test bench in a normal upright
positien, as well as on 1ts top, back or sides

f'orpeasy lnspection, maintenance and test.

4

Fig. 6—Interndal ‘Schematic of the Type PS-3 Relay in the
Standard), Case.

After <« removing the chassls a duplicate
chassds may be 1nserted 1n the case or the
blade Dortion of the switches can be closed
and /the, cover put 1n place without the
chassls.

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

Electrical Cilrcults

Each termlnal 1n the ©base connects thru a
test swiltch to the relay elements 1n the
chassls as shown on the 1nternal schematic
dlagrams. The relay terminal 1s identifiled by
numbers marked on both the 1inslde and outslde
of the base. The test switch positilons are
ldentified by letters marked on the top and
buttom surface of the moulded blocks. These
letters can be seen when the chassis 1is
removed from the case.

The potentlal and control circults thru the
relay are disconnected from the external clr-
cult by openlng the assoclated test swiltches.

oy,
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1L 41-659°H
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Fig. 7—External Connections for the Types PS-1 and PS-2 Relays in the Type FT Case for Pilot Wire Supervision of a Two
Terminal Line.
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Fig. 8—External Connections of the Types PS-1 and PS-3 Relays in the Type FT Case for Pilot Wire Supervision and Remote
Trip of a Two Terminal Line.
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A cover operated switch can be supplied with
its contacts wired 1n series with the trip
circuit. This switch opens the trip circuit
when the cover 1s removed. This switch can be
added to the existing type FT cases at any
time.

Testing

The relays can be tested 1n service, 1in the
case but with the external circults 1isolated
or out of the case as follows:

Testing In Service

Voltages between the potential circults can
be measured convenlently by clamping #2 clip
leads on the projecting clip 1lead lug on the

contact jaw.

Testing In Case

With all blades in the full open position,
the ten circult test plug can be inserted in
the contact jaws. This connects the relay
elements to a set of binding posts and com<4
pletely 1solates the relay circuits from the
external connections by means of an 1nsulating
barrier on the plug. The external test ¢ir>
cults are connected to these ©bilnding posts.
The plug 1s 1nserted 1n the bottom tesSt jaws
vith the binding posts up and in the top test

switch jaws with the binding posts @downy
The external test cilrcuilts may, be Pmade to

the relay elements by #2 ftest, ‘elip leads
instead of the test plug.

Testing Out of Cagde

With the chassis), rémoved from the ‘base,
relay elements may be tested by using the ten
circuilt test plug or by #2 test clip leads as
described above. The factory calibration 1is
made with the chassis in the case and removing
the chassis® from the case will change the
calibratien ) values by a small percentage. It
1s pecommended that the relay be checked in
pesition“as a final check on the calibration.

b

INSTALLATION

The relays should be mounted on switchboard
panels or thelr equivalent 1n a location free
from dirt, moilsture, excessive vibration and
heat. Mount the relay vertically by meansggof
the two mounting studs for the stamdard cases
and the type FT projectlion cagse of by means of
the four mounting holes on the flangegfor the
Either of, the studs
or the mounting screws may be utilized for

semi-flush type FT case.

grounding the relay. The ‘eléctrical con-
nections may be made didrect e the terminals
by means of screws forpsteeldpanel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or, slate panel mounting. The
terminal studs [ mayypbe easily removed or
Inserted by(lecking two nuts on the studs and
then turning thejproper nut with a wrench.

The lexternal connections for the types PS-1
and PSs2%relays are shown in Figures 7 or 9,
and for the type PS-1 and PS-3 1in Figures 8 or
10¢MyForddnformation concerning the type HCB
relay see I.L. 41-658.

CAUTION These relays are connected directly
in the pillot wire circuit and must be pro-
tected agalnst high potential resulting from
induction or differences in ground potential
between the pillot wire terminals.

SETTINGS

The relays are callbrated in the factory to

be energized contlnuously with one milliampere
d-c. After the relays are

checked and
installed, the only setting required is to
select the proper voltage tap in the type PS-1
relay and to adjust the slide wilre resistance

in the type PS-2 or PS-3 relay, so that the
milliammeter in the relay 1ndicates that one
milliampere d-c. 1s circulating over the pilot
wilres. If

difficulty 1s experilenced in
getting .001 ampere d-c supervisory current
in the pilot wire, select the next lower or

higher voltage tap in the PS-1 relay, as may

be required.

i
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Fig. 9—External Connections of the Types PS-1 and PS-24 Relays'in the Standard Case for Pilot Wire Supervision of a
Two Terminal Line.
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Mid. Capacitors. For Reference Only.

Due to a relatively wilde varlation 1n rectox
forward reslstance characteristics 1t Is
necessary to provide an extra terminal ontthe
transformer secondary coll 1n the PS-1 relay
for purposes of adjustment. In the event that
.001 ampere d-c supervisory current can nét be
obtalned by the combined adjustments of the
sllde wire reslstance 1n the{typeyPS-2 or PS-3
relay and the use of the primaryvoltage taps
in the PS-1 relay then the gonnection to the
transformer secondary coll>in the PS-1 relay
must be changed. In suchjcases, remove the
lead from the center terminal on the secondary
coll and connect 1t"%o the extra terminal,
which 1s the top t€rminal” on the coil. This
connection willl¢@fraise) the voltage output of
the PS-1 relay(softhat the current may be ad-
justed to .00%, ampsf by means of the slide wire
resistance 1n, the, PS-2 or PS-3 relay.

If, p¥lot wires are subject to 1nduction from
ad jacent transmission lines, 1t 1s recommended
that fhe relays be set 1n the
rather than while they are directly connected
to the pllot wires. Thils precaution 1s to
prevent Injury to the personnel from high

laboratory

Induced voltages. Neutrallzing transformers
are avallable for use to keep/ high voltages
from the relay.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of thils relay have been made at the
factory and should not be disturbed after
If the adjustments
the relay taken apart for
repalrs, or 1f 1t 1s deslred to check the
adjustments at regular malntenance perilods,
the 1nstructions below should be followed.

recelpt by the customer.
have been changed,

All contacts should be perlodically cleaned
with a filne file. Style #1002110 flle 1is
recommended for thils purpose. The use of
abrasive material for cleaning contacts 1s not
recommended, because of the danger of
embedding small particles 1in the face of the

soft silver and thus impalring the contact.



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

LL 41-650"H

Type PS-1 Relay, Polarlzed Element

With the relay de-energlized and with the
permanent magnet removed, the moving armature
may be adjusted so that 1t floats
This

the core screw at the back of the element and

between the

poles. adjustment 1s made by loosening

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 each contact screw four

turns to obtaln approximately 5/32" between

the statlonary contacts.

Reassemble the permanent magnet with the
north pole to the right (front view) and pass
.001 ampere thru the This

should be done by connecting the relays per

operating colls.
Flgures 7 to 10 using an equlvalent resistance
of the pllot wilres
With thils current
adjust the
rear alr

1n place and 1insulating
thru the
magnetle shunts
that the

approxlmately

transformer.
operating colls,
across the two
right-hand

.0013 ampere, and the left-hand contacts, close

gaps so

contacts close at

at approximately .0007 ampere. With this ad-
justment, the moving contacts should@floatsap-
proximately mldway between the right and left-

hand contacts at .001 ampere.

For three terminal pllotmwire applications,
should gf1oat«at
close to the right at .0023&t'c

and close to the gleft “at

the contacts .002 ampere,
., 0024 ampere,
.0016 to .0017

ampere.

A good way __tomake the adjustment 1s to
start with bothWshunts all the
draw out the “right hand shunt until the right
hand close at the desired current
valde), then draw out the left hand shunt until
the “1left, hand
value, ‘then readjust the right hand shunt, for
closing the right hand contacts, working back

way 1n, then

contacts

contacts close at the desired

and forth between the two sides until the
The shunts are held
securely 1n place by means of a spring type
€¢lamp.

adjustment 1s complete.

Type PS-2 Relays, Telephone Element

With the relays connected per Flgure 7 or 9,
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Fig. 12—Outline and Drilling Plan for the Standard Case.
Reference Only.

See the Internal Schematics for the Terminals Supplied. For



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

ad just the armature gap and spring tension of

the telephone-type relay so that 1ts contacts

open with .0008 ampere and above and close at

approximately .0006 ampere and below. The
normal contact gap should be approx. 1/32 inch
and should have a contact follow of approxi-

mately 1/64 inch.

Type PS-3 Relay, Telephone Element

With the relays connected per Figure 8 or
10 adjust the armature gap and the spring ten-
sion of the telephone relay so that its con-

tacts close at .0015 or .002 ampere and above.

RENEWAL PARTS

Repalr work can be
at the
parts can be furnished to

done most satisfactorily

factory. However, 1nterchangeable
the customers who
are equlpped for dolng repalr work. When
ordering parts, always glve the cémplete name-

plate data.
ENERGY REQUIREMENTS

The 60 cycle burden of the' type! PS-1 relay

1s approximately 0.5
voltage with .001

pilot wire.

amperepd-c/ flowing over the

volty, ampere ¥
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Fig. 13—Outline and Drilling Plan for the,S10 Semi-flush or Projection Type FT Flexitest Case. See the Internal Schematics for

the Terminals Supplied: For Reference Only.

10






N
&ESTINGHOUSE ELECTRIC CORPORATION
sm llllllllllll °

NNNNNNNNNNN
Printed in U.S.A.





