INSTALLATION

. L 41-921

OPERATION MAINTENANCE

INSTRUCTIONS

I:YPES RS AND RSN CARRIER AUXILIARY RELAYS
WITH GROUND PREFERENCE FOR
PLATE KEYED CARRIER SETS

CAUTION Before putting protective relays in-
to service, remove all blocking which may have
been
parts

inserted for the purpose of securlng the
that all
inspect the con-

during shipment, make sure
moving parts operate freely,
to see that

properly, operate the relay to check the

tacts they are clean and close
and

settings and electrical connections.

APPLICATION

The type RS relay 1s an auxiliéry relay used

In the carrier relaylng scheme to block or
prevent 1nstantaneous tripping for faults ex+4
ternal to the llne sectlon to which 1t 1s aps

plied and to permit 1nstantaneous simultaneous
internal faults. The
respond to indicationg of /fault

tripping for relay 1s
arranged to
power and directlon provided by the phase and
ground relays, thereby controlling the trans-

mission of the carrier signals./ The,response

to ground faults may be glven preference over

the response to phase faults/

The type RSN relay 1s 1dentdcad to the type
RS except that 1t 1ncludes additional blocking
to
step system conditions.

tripping due to out-of-
These elements do not

elements prevent

prevent or delay 1lnstanganeous fault tripping
during out-of-step cendifions except for three
faults
condltlons can be cleared

phase faults. Threegphase
out=oef -step

occuring
during
by tripping affer a short time delay.

For HZ carrler relaying elther the RS

type
or RSN relayimay be used depending on applica-
tion requlrements. With type HZM
relays, however, the RS relay, which has
out-of-step blocking faclillitles, 1s always
The HZM relay 1s so that 1t does

net trip for power which the

distance
no
used,. set
swings from

system can recover without golng out-of-step.
If the system dpes go out-of-step, tripping
may be deslred. To meet thilis requirement, a

SUPERSEDES I. L. 41-603. 8
(New I. L., Number—No Changes)

separate impedance-type out-of-step
The “out-of-step
cannotlh, be Tused since the Z3 element

tripping

relay 1s wused. elements of
the RSN
of the HZM relay I8fset with 1ts maximum reach

opposite t@'that“ef the Z2 element.
CONSTRUCTION AND OPERATION

The
tlonal Yauxiliary, recelver and alarm elements,

type RS or RSN relay consists of direc-

conbactor swiltches
In, addition,
voltage

and operation 1ndicators.
the type RSN relay contalns three
elements, a comblnatlion pendulum and
time-delay drop-out relays which are the out-

of-step elements. The construction and opera-

tion of the relay elements are described
below. Complete detalls of the operation of
this relay 1n the carriler relaying scheme 1s

described in I.L. 41-600.6.

Directional Auxiliary Elements

These are two solenold type contactor
switches deslgnated as CSP and CSG. The
plunger of the contactor switch operates a
spring 1leaf arm with a silver contact surface
on one end and rigidly fixed to the frame on

the other end.
fastened to

position the
leaf spring.

plunger travels
The CSP switch 1s

of the directilonal
ment of the phase relays,
by the
current elements

The statlonary contact 1s also
the frame and 1n the deenergized
contacts are held closed by the
When the coll 1s energlzed, the
upward breakling the contacts.
energlzed by the operation
and second impedance ele-
and the CSG swltch,
operation of the directional and over-
of the The
back contacts of the two swltches are connect-
in the

cilrcults.

ground relay.

ed 1n series osclllator and amplifier
cathode

these switches opens up the cathode circult to

The operation of either of

stop carrler and to open the short around the

EFFECTIVE FEBRUARY 1955
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RRT Operating Coil.
teined by the
(€SO) contacts

Ir. this
rier, the phase relays cannot stop carrier and
trus the

tre phase

Ground preference 1s ob-
connection of the auxliliary
1n parallel with CSP contacts.
case 1f the ground relay starts car-
ground relay completely supersedes
relays, as far as carriler control

1s concerned.

Recelver Element

The polarlized relay conslists of an armature
and contacts mounted on a leaf spring support-
The

gap of the

ed symmetrically within a magnet
rides 1n the front ailr
with the contacts projecting

frame.
armature
frame outside.
The poles of a permanent magnet clamp directly
side of the frame. Two adJjustable

rear ailr gaps.

to each

shunts are 1located across the
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 Flux

and creates a

two rear alr gaps.

in the armature polarizes 1t

magnetic blas, causing 1t to move towards
elther the left or right, depending upon the
adjustment.

Two statlionary contact screws are mounted #0
the left (front view) of the
assembly and adJusted for
These contacts are deslgnated, RRPfand

moving contéact
normally open con=
tacts.
RRG,
trip

and are connected in the phase and ground
circults respectively. One statlonary
mounted to the @igh®, of fhe
assembly and adjusted for normallygecldsed con-
tact. Thils contact 1s designated RRB and used
in connection with the Out-of-step protection
features.

contact screw 1s

These contacts apé operated by twc
RRT and{,RRH, which are
and within the

RRT@ls theé operating coll and
energy fizom the local
wh2n elther CSP gr CSG 1s opened.
holding

carrier

concentric colls,

placed around the armature

maznetlic frame.
recelves 1ts battery
RRH 1s the
coll andirécelyes 1ts energy from the
transmitted@edther from the

transmitter or the one at the other end of the

local

sectlon. These two <colls are connected to
oppose each, other with the operating coll RRT,
the RRP and RRG contacts
and the holding coill, RRH to hold
the RRR and"RRG contacts open and block trip-
ping gy The restralning torque of the RRH coll

Iagsufficient to overcome the operating torque

operatinggtoy close

and troidp;

TOP TEST SWITCH

E i z E E:r—'ro BASE TERMINALS
i Bl €0 @Y k-TO RELAY
RED HANDLE

FRONT VIEW

OPERATION
INDICATOR

COVER OPERATED —
SWITCH WHEN
USED

AUXILIARY
SWTCHES

|- CONTACTOR SWITCHES

e
600 N1 125 V. D.C.
1250 N 260 V. D.C

=]

UPPER POLAR
ELEMENT-

4000 Nn- 125

V. D.C.
[—8000 N-250 V.0.C.
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SWITCH—
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2000 N-250 V.D.C.
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SwiTcH TO RELAY

i E_@ CURRENT TEST JACK
CHASSIS OPERATED TO BASE TERMINALS
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26-D-1105

Fig.” 1—Intemal Schematic of the Type RS Relay in the Type
FT Case for use in the Type HZ and HZM Carrier
Scheme. Omit Test Switches for the Relay in the

Standar d Case.
of the RRT coll. Consequently, RRP and RRG
contacts cannot close as long as RRH 1s ener-
glzed.

Alarm Element

The alarm element 1s 8imllar in construction
to the that 1t is
energlized by a operates a

recelver element except
coll

The coll 1s energlzed

single and
single set of contacts.
by the recelved carrler to close the contacts
and glve an alarm. Thls element has a higher-
plck-up than that of the
to obtaln a direct check on the sensi-
tivity of the tubes 1n the

mitter-recelver. The

recelver element 1n
order
carrier trans-
of the

fallure alarm

_ relay to pick-up when carrier 1s started indi-

cates 1nsufficlent output from the trans-

mitter-recelvers.

Contactor Switch

The contactor switches CS1 and CSO are smailt
swltches connected in
and the
The plunger of the

disc

solenold auxiliary
the trip
circuilt

switch has a

circult carrier control

respectively.

clrcular conducting
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mounted on 1ts 1lower end, and as the plunger
the disc bridges three silver
statlonary contacts. The contacts of CS1 seal
in the RRG trip circuilt
switch on the breaker opens the trip circult.
of CSO are 1n parallel with the
that ground faults will take

preference over phase faults.

travels upward,

untill the auxlllary

The contacts
CSP contacts so

Operation Indlcators

Two operation 1ndicators show whether the
fault was a phase fault or a ground fault by
indicating which did the actual trip-
plng, the phase relays thru RRP, or the ground

relay thru RRG.

relays

Out-of-Step Elements

The three voltage elements deslgnated as A,

B, and C are contactor switches simlilar to
those described above except that each 1s pro-
vided with a set of back or normally closed
contacts as well as the normal make contacts.
Thelr
dance element of the corresponding phase reday
thru the

from the trip

colls are eperglzed by the third impe®

contacts of an auxlliary switch C8SA
The Pack

tacts of the voltage elements are connegted 1in

voltage source. con=
parallel and permlt tripplng as@long as any
one of the back contacts 1s closed. “\¢he“front
contacts of the voltage elementsfare,in“seriles
wlth the back contact on the recelver element,
RRB, and the coll of the pendulum,re€lay.

The pendulum relay 1s g, telephone type relay
wlith a horizontal springy arm extendlng between
two contact polnts.
tened to the
relay 1s a

A counterwelght 1s fas-
The X2
relay with slow

fregfend ot the arm.
telephoneitype
drop-out charactemistdes. A solenold attracts
right-angle bracket which 1in

seteff break

an 1ron turn

operates ga and make contacts.
Drop-ouf delay “&s obtalned by the alr gap and
adJustmentd betiween the solenold core and the
armature,“andfthe copper slug on the core. X2

1s energlzed” by the pendulum relay contacts

with 1ts Dback contact 1n paraliel with the
back contacts of the voltage swilitches and con-
neeted in the phase trip circult. When the
perAadulum relay is energlzed, 1ts arm 1s pulled
downward, to close the lower contact. This
energlzed the X2 relay. After the pendulum

relay 1s deenerglzed, the pendulum will oscil-
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Fig. 2—Internal Schematic of the Type RSN Relay in the
Type FT Case for use in the Type HZ Carrier Scheme.
Omit Test Switches for the Relay in the Standard
Case.

late for a short time alternately breaklng and

maklng both of 1ts Consequently,

the X2 relay willl not drop-out untll after the

deenerglzed 1ts

contacts.
pendulum osclillations have
coll. The
ments durlng out-of-step are explalined in con-
nectlon with the
See I.L. 41-600.6

CHARACTERISTICS

The characteristics of the varlous elements

complete operation of these ele-

operation of the carrier

scheme.

of the relays are as follows:

125 Volts 250 Volts

Avg. Ohms Avg. Ohms
CSP or CSG Coil 70 70
CSP & CSG Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coll Resistor 1000 2000
RRH Holding Coil 1700 1700

AL Alarm Coll 500 500

P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000
CS1 Contactor Switch(2 amps)0.23 0.13

CSO Contactor Swiltch 27 27
Operation Indicator (1 amp.)0.16 0.16
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1s used whilch requires reconnectlon and re-
adJustment of the alarm element to have the
opposlite polarlity and normally closed con-

tacts. Where specified, thils
made before shipment. This

approximately 1 second delay.

adjustment 1s
adjustment gives

Contact AdJustment

Adjust the right and 1left hand contacts for
three and one-half turns follow as described

under contact adjustment of the polar recelver

element.
Calibration

Turn both shunt screws all the way in. Then
back out both shunt screw approximately seven

the
apply 6 milliamperes d.c. to the coill.

turns. Reverse polarity of the coll and
The

armature should move to the left at thils value

occur at both the pilckup and dropout callbra-

tion points.

CS-1 and CSO Contactor Switches

AdJust the statlonary core of the switchgpfor

a clearance between the station core and
the moving core of 1/32" when tch 1s
plicked up. This can be done ing the
relay up-slide-down and s n p the core
screw of the swltch unti@ontacts Just
separate. Then back o th ore screw ap-
proxlimately one turn @ in place. This
prevents the moving r om striking and
sticklng to the sgatio y core because of

resldual magneti
ance for 3/32" by
e

ust the contact clear-

s of the two small nuts

on elther e Mlicarta disc. The CS-1
switch shou k up at 2 amperes d.c. Test
30 amperes d-c 1s passed

The CSO swiltch should pick up

Test for sticking at 1.0
of current. If the armature moves to the left
at values of current greater than 6 milli-
amperes d.c., screw 1n the right hand shunt
C o6n Indlicator
screw, and 1f the armature moves to the le
at values of current less than 6 milliamper
AdJust the 1ndlcators to operate at one
the right hand shunt screw should be turn
t ampere d-c gradually 1ncreased. Test for
out.
ticklng after 30 amperes d-c has been ap-
plied. Check the 1ndicator and the contactor.

Decrease the current to 1 milliampere
the armature does not move to the gh t

this value of current, screw inyth eft] hand

shunt screw until 1t does move t \ ht.

As finally callbrated, ¢t on ts should
open at 6 milliamperes or , close at 1
milliampere.

The plckup and drop nts should be re-

checked since anyc the shunts affects

both calilbrati

If proper cal on cannot be attalned by
1t will usually

the

use of the two shunt screws,

be necessary to 1ncrease or decrease

follow of the contacts.

W polar alarm element coll de-ener-
gize the armature should stay up agalnst the
r nd contact assembly as finally call-

. Snappy actlon of the armature should

swltches at 5 and 30 amperes d-c to make sure
that the before 1ts coll
1s shorted by the contactor switch.

indicator operates

Out of Step Blocking Elements
for Type RSN Relay Only

Telephone Relay

Energlize the telephone
d-c

held 1n the operated position.

relay, X2, by ap-
with the pendulum relay
The

posltively,

plying 80 volts
armature
telephone

re'ay should operate

when the pendulum relay armature 1s held down
to make the lower contact and should not oper-
the

top contact.

ate when armature 1s held up to make the

Pendulum Relay

To check the operation of the pendulum re-

lay, connect Jumpers across the make contact
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on the voltage elements, A, B, and C, and
apply 125 volts or 250 volts d-c across the
pendulum relay. (The voltage will depend upon
the relay range.) The pendulum relay armature
should be pulled agalnst the core screw and
the X2 telephone relay should pick-up. Remove
the Jumpers from the voltage switch contacts.
The pendulum relay armature should oscilllate
and hold the X2 relay closed for approximately
3 seconds. This 1s the standard factory ad-
Justment. The drop-out of the pendulum and X2
relay combination can be adjusted from ap-
proximately 20 cycles to 10 seconds. The drop
out time of X2 1s adjusted by means of the
armature set screw. The time that P will keep
X2 picked up 1s adjusted by
spacing of the two outer contacts of the P

changling the

relay.

Voltage Swiltches

Voltage switches, A, B, and C, should be ad-

4

N
S

Q
o
¥

L 4

Justed so that there 1is a clearance o % '
between the plunger and the core t e
plunger picked up.

Energlze each switch separately thru the
common resistor. The sw should pick-up
at 35 volts for ¢t o relay and 50
volts for the 250-volt ay. Check to make
stick closed after

volts) 1s applied.

sure the switches d
rated voltage (1

PARTS

an be done most satisfactorily

ory. However, Interchangeable

e furnished to the customers who

ed for dolng repalr work. When

parts, always glve the complete name-
pl ata.



TYPES RS & RSN RELAYS

RRT Operating Coll.
talned by the
(CSO) contacts

In this
rier, the phase relays cannot stop carrler and
thus the

the phase

Ground preference 1s ob-
connection of the auxiliary
in parallel with CSP contacts.
case 1f the ground relay starts car-
ground relay completely supersedes
relays, as far as carrler control

1s concerned.

Recelver Element

The polarized relay consists of an armature
and contacts mounted on a leaf spring support-
ed symmetrically wlthin a magnet frame. The
the front alr

with the contacts projecting

armature rides 1n gap of the

frame outside.
The poles of a permanent magnet clamp directly
adJustable

rear alr gaps.

to, each slde of the frame. Two

shunts are 1located across the
These change the reluctance of the magnetic
path so as to force some of the flux thru the
movling armature which 1s fastened to the frame
mlidway between the Flux

and creates a

two rear alr gaps.
in the armature
blas,
elther the left or right, depending upon the

polarizes 1t

magnetic causlng 1t to move towards

adjustment.

Two statlonary contact screws are mounted t0©
the left (front view) of the
assembly and adjusted for
These contacts are designated, RRE#and

moving contact
normally open con&
tacts.
RRG, and are connected 1n the phase and ground
trip
contact

clrcults respectively. One stationany
mounted to thegright of jthe
assembly and adjusted for normally_closed®con-
tact. Thls contact 1s deslgnatedgyRRB and used

in connection with the Out-ofsstep “protection

screw 1s

features. These contacts aremoperated by twc
and RRH, which are

and within the

concentric colls, RRT
placed around the armatusne
magnetlc frame. RRT,1s Ehe operating coll and
enepgy Gfromwthe local
when elther CSP gr C3SG 1sWepened.
holding

carrler

recelves 1ts battery
RRH 1s the
coll ang,récelvés 1ts energy from the
transmittedyedther

transmitter or the one at the other end of the

from the local

section. These two colls are connected to
oppose each other with the operating coll RRT,
close the RRP and RRG contacts
and tripjy and the holding coill, RRH to hold
the RRP and) RRG contacts open and block trip-

plnge, “The

operating to

restralning torque of the RRH coll
hs sufflclent to overcome the operating torque

E E z OO F-TO BASE TERMINALS
ot B €1 [B] A4—-To RELAY
RED HANDLE w

OPERATION
INDICATOR

COVER OPERATED—]
SWITCH WHEN
USED

AUXILIARY
SWTCHES

ONTACTOR SWITCHES

ey
600 N 125 V. D.C.
1250 N1 260 V. D.C.

UPPER POLAR

ELEMENT————-‘ z‘m

SHORT CIRCUIT ¢
SWITCH————

4000 N- 125 V. D.C.
8000 N-250 V. D.C.
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ELEMENT

| 1000 n- 125 v. D.C.
2000 N-250 V. D.C.

REAR VIEW
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Fige l—Intermal Schematic of the Type RS Relay in the Type
FT Case for use in the Type HZ and HZM Carrier
Scheme. Omit Test Switches for the Relay in the

Standar d Case.
of the RRT coll. Consequently, RRP and RRG
contacts cannot close as long as RRH 1s ener-

glzed.

Alarm Element

The alarm element 1s s8imilar 1n construction
to the that 1t 1s
energlzed by a operates a

recelver element except

single coll and
single set of contacts. The coll 1s energlzed
by the recelved carriler to close the contacts
and glve an alarm. Thls element has a hilgher-
plck-up than that of the
to obtaln

tivity of the

recelver element 1n

order a direct check on the sensil-

tubes 1n the carrier trans-

mitter-receiver. The fallure of the alarm
relay to plck-up when carrler 1s started indil-
cates 1nsufficlent output from the trans-

mitter-recelvers.

Contactor Switch

The contactor switches CS1 and CSO are smadil

solenold auxiliary swiltches connected in
the trip circult and the carrier control
circult respectively. The plunger of the

switch has a circular conducting disc
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mounted on its 1lower end, and as the plunger
the disc bridges three silver
stationary contacts. The contacts of CS1l seal
in the RRG trip circuit wuntil the auxiliary
switch on the breaker opens the trip circuit.
CSO are in parallel with the
that ground faults will take

preference over phase faults.

travels upward,

The contacts of
CSP contacts so

Operation Indicators

Two operation indicators show whether the
fault was a phase fault or a ground fault by
indicating which did the actual trip-
ping, the phase relays thru RRP, or the ground

relay thru RRG.

relays

Out-of-Step Elements

The three voltage elements designated as A,

B, and C are contactor switches similar to
those described above except that each is pro-
vided with a set of back or normally closed
contacts as well as the normal make contacts.
Thelr
dance element of the corresponding phase relay
thru the

from the trip

coils are epergized by the third impe-

contacts of an auxiliary switchfCSA
The baek
tacts of the voltage elements are cgnnecfed In

voltage source. con-
parallel and permit tripping as longdas any
one of the back contacts 1s closeddy, The,front
contacts of the voltage elements are 1n, series
with the back contact on the regceiyerpelement,
RRB, and the coll of the pendudumirelday.

The pendulum relay is @ telephone type relay
with a horizontal springgarmpextending between
two contact pointsy
tened to the
relay 1s a

A¥eounterweight 1s fas-
the arm. The X2
with slow
drop-out characterigtics/ A solenold attracts
rightfangle bracket which in
set fof | break

free end, oOFf
telephone type relay
an 1iron turn
operates a and make contacts.
Drop-out 4delayy, I's“Obtained by the air gap and
adJustmént gbetween the solenoid core and the
armatureydand fhe copper slug on the core. X2

is energizedd by the pendulum relay contacts

with 1ts ©back contact in paraliel with the
back contacts of the voltage switches and con-
nected in the phase trip circuit. Wwhen the
pendulum relay 1is energized, its arm is pulled
downward, to close the lower contact. This
energlzed the X2 relay. After the pendulum

relay 1s deenergized, the pendulum will oscil-

TOP TEST SWITCH

E E i E TO\,BASE TERMINALS
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FRONT VIEW
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2 Cst
GOVER OPERATED——, y
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Fig. 2—Internal Schematic of the Type RSN Relay in the
Type FT Case for use in the Type HZ Carrier Scheme.
Omit Test Switches for the Relay in the Standard
Case.
late for a short time alternately breaking and
making both of 1its
the X2 relay will not drop-out until after the
pendulum oscillations
coill. The
ments during out-of-step are explained in con-
nection with the operation of the
See I.L. 41-600.6

CHARACTERISTICS

The characteristics of the various elements

contacts. Consequently,

have deenergized 1its

complete operation of these ele-

carrier

scheme.

of the relays are as follows:

125 Volts 250 Volts

Avg. Ohms Avg. Ohms
CSP or CSG Coil 70 70
CSP & CSG Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coil Resistor 1000 2000
RRH Holding Coil 1700 1700

AL Alarm Coil 500 500

P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000
CS1 Contactor Switch(2 amps)0.23 0.13

CSO Contactor Switch 27 27
Operation Indicator (1 amp.)0.16 0.16
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The plck-up and operating values of these
elements are given under "AdJustments and
Maintenance".

INSTALLATION

The relays should be mounted on switchboard

panels or thelr equivalent 1n a locatlon free
from dirt, molsture,
Mount the

two mounting studs for the standard cases

excesslve vibration and
heat.
the

and the type FT projection case or by means of
the four

seml-flush
or the mounting

relay vertically by means of

mounting holes on the flange for the
Elther of the studs
may be utlilized for
The electrical
direct to the terminals by
for steel

type FT case.
screws
grounding the relay. connec-
tions may be made
means of screws panel mounting or
to terminal studs furnished with the relay for
The

easlly removed or in-

ebony-asbestos or slate panel mounting.

terminal studs may be

serted by locklng two nuts on the studs and

then turning the proper nut with a wrench.

The carrier relaying d-c schematic (supplied

with the order) should be consulted

carrier
for detaills of tne externa-

these relays.

The proper adjustments tc insure

«t

operation of

e
factory an® should rnot Dbe distd? ec’ fger
recelpt by tne customer. IF J

beer  changed,
if it ig desired t&

have the relay
repalrs, or

Justments 2t regular mzinten

ingtructions below shcuid b=z

All contacts shoul
with a fine file.
this

for cl

mended for
materlal
mended, because of
emall particles 1in tne face oF whe
x4 thue impairing‘;h¢ rontact.

Lirectio 1llary Elements

W ontactor switches, C3P and CSG,

stetle piunger travel. Adjust the

connectlions of e act
-out position (5 or 6 screw threads
.) The armature should remain agalnst
ADIUSTMENTS AND MAINTENANC \ chever slde 1t 1s pushed with thils adJjust-

the bottom of the fixed shaft so
1/8" travel after the
The plunger should hay,
aft

This 1s accomplishe

two nuts on
that the
lower contacts
1/64" travel

the upper contacts make.

plunger has
make.

1n the opposite direction

by screwing down the set screw on top of the
switch untill the upper contacts are Just aq‘p

to make as the plunger hits the er stop.
Then back off thls screw one turn ck 1n
place.

Each contactor switch ha lon of a

tapped resistor 1n seri wi t, and will
plck up positively whe ra trip circult
voltage 1s applied a s coll and its

section of the resist

The minimum pig¢k- f"the coll and 1ts re-
slstor 1s 40 t he 125 volt relays and
100 volts for o) relay. These elements
have an I t®ent rating, and should not be
energlz o than a few seconds.

Polar {&Element

Bac contact screws so that they do not
Screw magnetlc shunts into the

show-

g
ent.

cor-‘l z ’
his relay have been mad@ Contact AdJjustment

Push the armature to the 1left, and adJust
both left hand contacts until they barely make
a light c¢ircuit. At this point, glve both
stationary contacts an additlional three turn
Then right
the top and bottom right hand con-
three turns follow,

three

feilow. push the armature to the
anc adJjust
and then

Tact steops  for
the

center contact for and one-half

volits D.C. tc the 12 volt relay
I'.C. to the 250 volt reiay across
and the

in serles, with pclarity as

operating coil resistcr,
resistor

carrler

showrn in the schematic diagram.
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The CSP and CSG Dback
blocked open.

should be
The armature should move to the

contacts

left when observing the polar element from the
(all
movement shall be

front. future references to armature

given as viewed from the

front of the relay).

To the holding
milliamperes
polarity.
right.
the back
the armature

coll,
d.c. current

RRH, apply 10 to 20

observing correct
The armature should now move to the
De-energize both

contacts stay closed, or simply that

colls and see that

stays up agalnst the right hand

contact stops.

Run both
then Dback out
proximately 6 turns.

shunt screws all the way 1in, and
the left hand shunt screw ap-
Back out the right hand

shunt screw approximately 9 turns.

Re-energize the operating coll with 125 or
250 volts d.c. and the holding coll with 4
milliamperes d.c. AdJust the right hand
tact shunt screw untll the armature moves to
the left.
at a
than 4 milliamperes, the

con-+

If the armature moves to the left;

of holding coll currentmgreater
right hand
screw should be turned out to lower €his value

value
shunt

to the correct 4 milliampere point:

holding coll (cufremt to 6
adjust théWleftghand shunt
the armature resets), or moves to
If the armature resets at a value
less than 64qmilliamperes, the left
This

the peset“wé@lue of the armature

Increase the
milllamperes and
screw untill
the right.
of current
hand shunt screw should bejpturned out.
willl 1increase
correct 6

and provide for the milliampere

reset value.

Minor adjustmentsS of both shunt screws must
be madedseveralitimes until the desired opera-
the adjust-
ments of “omne Shunt screw affect the adjustment

ting 4Point's ape obtalned, since

on the other” shunt screw.

of the two
calibration, 1t willl usually
bednecessary to reduce or increase the contact

If adJustments shunt screws do

not glve proper
follow depending current
differential,
too small or too large.

upon whether the
between pilckup and dropout, 1s

should
at both the opening and closing values

The armature operate withfa snappy
action

of holding coll current.

Polar Alarm Element (Normal Adjustment)
Contact Adjustment

Adjust the right and Zeft_hand contacts for

three turns follow 4§, described under contact

adjustment of the polarimecelver element.

Calibration

Turn both shunt s¢rews all the way in. Then
back out bofhWshunt screws approximately seven
turns. Apply. 8 milliamperes d.c. to the coil

observidgicorrect
the left /' hand shunt
moveshto “the right.

the right at
miIThamperes,
until
mdidiamperes.

polarity, and then screw in

screw untll the armature
If the
a value of

armature moves to
current less than 8
screw the 1left hand shunt out
moves to the right at 8
Check the dropout polint by re-

the armature

duclng the d.c. current. The armature should
move to the left between the limits of 4 and 6
milliamperes. If 1t falls
the right hand shunt screw until 1t does. It
willl then be
and dropout

to do so, adjust

necessary to recheck the pickup
points agailn
the shunt screws that may be
1s ob-

and make any minor
adJustments to
callbration

necessary untll correct

talned.

In general, screwlng in the left hand shunt
screw reduces the plckup current of the relay.
the right hand
creases the dropout current.

shunt screw in-
This will in
the plckup current,

Screwlng 1in
turn cause a change 1n
making necessary several slight readjustments
of both shunt obtaln the desired
callbration. The as finally call-
brated should pickup and dropout with a snappy

screws to
armature

action.

Polar Alarm Element (Telemetering Adjustment)

Telemetering 1mpulses over the carrier

channel would normally impulse the alarm ele-
ment and the alarm bell unless they are dis-

connected. To retain the alarm feature for

communication signalling, a time delay cilrcult
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1s used whlch requlres reconnectlon and re-
adJustment of the alarm element to have the
opposite polarity and normally closed con-

this
This
approximately 1 second delay.

tacts. Where specifiled, adJustment 1s

made before shipment. adjustment gives

Contact Adjustment

AdJust the right and 1left hand contacts f6r

three and one-half turns follow as described

under contact adJustment of the polar recelver

element.
Callbration

Turn both shunt screws all the way in. Then
back out both shunt screw approximately seven

the
apply 6 milliamperes d.c. to the coil.

turns. Reverse polarity of the coll and
The
armature should move to the left at thils value
of current. If the armature moves to the left
than 6 mill1-
in the right hand

and 1f the armature moves to the left

at values of current greater

amperes d.c., screw shunt

screw,

at values of current less than 6 milliamperes, a
the right hand shunt screw should be turne
ere d-c
out.
icking after 30
1¥ed. Check the 1ndicator and the contactor.

Decrease the current to 1 milllampere an

occur at both the
tion polnts.

plckup and dropout callbra-

CS-1 and CSO Contactor Switches

AdJust the statlonary core of the switch for

core arv

a clearance between the statlonary

the moving core of 1/32" when the tch 1s
plcked up. Thils can be done the
relay up-side-down and screwl p core

screw of the ts Just
separate.

switch until t on
Then back off th screw ap-
proximately one turn and 1 1 ace. This
prevents the moving coreg fro striking and
stickling to the statilo y e Dbecause of
resldual magnetlsm. Jus he contact clear-
ance for 3/32" by mea f the two small nuts

on elther side offt licarta disc. The CS-1
Q 2 amperes d.c. Test

swlitch shoul

for sticklng a O amperes d-c 1s passed
thru the e CSO swiltch should pick up
at .12 r D Test for stickling at 1.0
ampere a&

the 1ndlcators to operate at one

gradually 1ncreased. Test for

amperes d-c has been ap-

swltches at 5 and 30 amperes d-c to make sure
the armature does not move to the right
that the 1ndicator operates before 1ts coll
thls value of current,screwiln the le a
1s shorted by the contactor switch.
shunt screw untll 1t does move to e ght.
As finally calibrated, the co hnould Qut of Step Blocking Elements
open at 6 milliamperes or less, d se at 1 for Type RSN Relay Only
milliampere.
Telephone Relay
The plckup and dropout ould be re-
Energlze the telephone relay, X2, by ap-

checked since any change shunts affects

both calibration po

If proper cal
of the two sh
be necessary to

nnot be attalned by
it will usually
the

use
1ncrease or decrease

follow of the contacts.

With th r
gized,

alarm element coll de-ener-

mature should stay up agalnst the

right hand contact assembly as
nappy

finally call-
action of the armature should

plylng 80 volts d-c
held 1n the operated position. The
should operate

with the pendulum relay
armature
telephone

re'ay positively,

when the pendulum relay armature 1s held down
to make the lower contact and should not oper-
the

top contact.

ate when armature 1s held up to make the

Pendulum Relay

To check the operation of the pendulum re-

lay, connect Jumpers across the make contact
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on the voltage elements, A, B,
apply 125 volts or
pendulum relay. (The voltage will depend upon
the relay range.) The pendulum relay armature
should be pulled agalnst the

the X2 telephone relay should pick-up.

core screw and
Remove
the Jumpers from the voltage swltch contacts.
The pendulum relay armature should oscilllate
and hold the X2 relay closed for approximately

3 seconds. Thils 1s the standard factory ad-
Justment. The drop-out of the pendulum and X2
relay combinatlon can be adjusted from ap-

proximately 20 cycles to 10 seconds. The drop
out time of X2 1s adJjusted by means of the
armature set screw. The time that P will keep
X2 picked up 1s adJjusted by

spaclng of the two outer contacts of the P

changing the

relay.

Voltage Switches

Voltage switches, A, B, and C, should be ad

4

N
S

Q
o
¥

L 4

| L.ed1-92
and C, and Justed so that there 1s a clearance yn
250 volts d-c across the between the plunger and the co w the

plunger picked up.

Energlize each switch separatgﬁy thru the
s should pick-up
1t relay and 50

common resistor. The

at 35 volts for -

volts for the 250-wol elay. Check to make
sure the swiltches/do stick closed after
rated voltage 50 volts) 1s applied.

AL PARTS

can be done most satisfactorily
ctory. However,
be furnished to
repalr work.

interchangeable
the customers who
When
ng parts, always glve the complete name-

pped for doing

P data.
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Fig. 3— Outline and Drilling Plan for the Standard Projection Case. See the)lnternal Schematics for the Terminals Supplied.
For Reference Only.
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