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INSTALLATION e OPERATION e MAINTENANCE

o ITNSTRUCTIONS

07
TYPES RS AND RSN CARRIER AUXILIARY RELAYS
WITH GROUND PREFERENCE FOR
PLATE KEYED CARRIER SETS

CAUTION Before putting protective relays in- separate impedance-typé out-of-step tripping
to service, remove all blocking which may have relay 1s wused. The “out-of-step elements of
been 1nserted for the purpose of securing the the RSN cannotg, be “msed since the Z3 element

parts during shlipment, make sure that all of the HZM relay 1ggSet with 1ts maximum reach
moving parts operate freely, lnspect the con- opposite togthat“ef the Z2 element.
tacts to see that they are clean and close

properly, and operate the rela:;; to check the CONSTRUCTION AND OPERATION

settings and electrical connectlons.
The) “Cype RS or RSN relay conslsts of direc-

APPLICATION thenal ) auxiliary, receiver and alarm units,
The type RS relay 1s an auxlliary relay used contactor switches and operation indicators.
in the carrler relaylng scheme to block or In addition, the type RSN relay contalns three

prevent 1nstantaneous tripping for faults ex- volfage wunits, a combination pendulum and
ternal to the line section to which 1t 1s apm Bime-delay drop-out relays which are the out-
plied and to permlt instantaneous simultaneousg of'-step elements. The construction and opera-

tripping for 1nternal faults. The grelay 18 tion of the relay wunits are described below.

arranged to respond to indicationé of #ault Complete details of the operation of thils re-
power and direction provided by the phase and lay in the carrier relaying scheme 1s describ-
ground relays, thereby controlling the, trans- ed in I.L. 41-90%4.

mission of the carrier signals. fThejpresponse

to ground faults may be glven preflerence over Directional Auxiliary Elements

the response to phase faults.

The type RSN reléy 1s Identieald’ to the type These are two solenold type contactor
RS except that 1t include§ adddtional blocking swltches designated as CSP and CSG. The
elements to prevent Qtripping due to out-of- plunger of the contactor switch operates a
step system conditilons. “Bhese elements do not spring 1leaf arm with a silver contact surface

prevent or delay instantaneous fault tripping on one end and rigidly fixed to the frame on
durling out-of-step condlfions except for three the other end. The stationary contact 1s also
phase faults. Three phase faults occurring fastened. to the frame and in the deenerglzed
durling out-of-stép scondlitions can be clearea poslitlicn the contacts are held closed by the
by tripping aften, a short time delay. leaf spring. When the coll 1s energilzed, the
plunger travels upward breaklng the contacts.

For typé HZcarrler relaying elther the RS The CSP switch 1s energized by the operation

or RSN relay“may be used depending on applica- of the directional and second impedance units
tion requirements. With type HZM distance of the phase relays, and the CSG switch, by
relays, h@wever, the RS relay, which has no the operation of the directional and over-

oufof-step Dblocking facllitles, 1s always current elements of the ground relay. The
used. The HZM relay 1s set so that 1t does back contacts of the two switches are connect-
not trip for power swings from which the ed 1n serles 1n the osclllator and amplifier
system can recover without golng out-of-step. cathode circuits. The operation of either of
If the system does go out-of-step, tripping these switches opens up the cathode circult to
may be deslred. To meet this requlrement, a stor carrler and to open the short around the

NEW INFORMATION EFFECTIVE MARCH 1957



TYPES RS & RSN RELAYS

RRT Operating Coll. Ground preference 1s ob-
tailned by the connection of the auxiliary
(CS0) contacts 1n parallel with CSP contacts.
In this case 1f the ground relay starts car-
rier, the phase relays cannot stop carrier and
thus the ground relay completely supersedes
the phase relays, as far as carrier control
1s concerned.

Receiver Unit

The polarized relay consists of an armature
and contacts mounted on a leaf spring support-
ed symmetrically within a magnet frame. The
armature rides 1n the front alr gap of the
frame wlth the contacts projecting outside.
The poles of a permanent magnet clamp directly
to each side of the frame. Two adJustable
shunts are 1located across the rear alr gaps.
These change the reluctance of the magnetic
path, as shown in Fig. 3, so as to force some
of the flux thru the moving armature which is
fastened to the frame midway between the two
rear air gaps. Flux in the armature polarizes
it and creates a magnetic bias, causing 1t to
move towards either the left or right, depend-

ing upon th=2 adjustment.

Two statlonary contact screws are mounted to
the left (front view) of the moving contac®
assembly and adjusted for normally open coOns
tacts. These contacts are designated, RRPgand
RRG, and are connected 1n the phase and ground
trip circults respectively. One statid onary
contact screw 1s mounted to the, right offthe
assembly and adjusted for normally ‘@loseds’con-
tact. Thils contact 1s designated 'RRB and used
in connection with the Out-of'=§tep protection
features. These contacts aregoperated by two
concentric colls, RRT and RRH; which are
placed around the armatuce Wand within the
magnetic frame. RRT 1s (the’ operating coll and
recelves 1ts eneprgy gfromgthe local battery
when elther CSP or CSG 1sfhopened. RRH 1s the
holding coll ahd récelvés 1ts energy from the
carrler transmitted either from the local
transmitter or the one at the other end of the
section. These two colls are connected to
oppose each other "wlth the operating coll RRT,
operating to, close the RRP and RRG contacts
and tripj), and the holding coll, RRH to hold
the RRP “and) RRG contacts open and block trip-
plng. “The restraining torque of the RRH coll
is sufficient to overcome the operating torque
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Fig. 1. Internal Schematic of the Type RS Relay in Type
FT42 Case.

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

Alarm Unit

The alarm unit is similar in construction to
the receiver element except that it is ener-
gized by a single coil and operates a single
set of contacts. The coil is energized by the
recelved carrier to close the contacts and
give an alarm. This unit has a higher-pick-up
than that of the receiver unit in order to ob-
tain a direct <check on the sensitivity of the
tubes in the carrier transmitter-receiver. The
failure of the alarm relay to pick-up when
carrier 1s started indicates insufficient out-
put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are smalli

solenold auxlliary swiltches connected in
serles 1n the trip circuilt. The plunger of
the switch has a cilrcular conducting disc

e,



TYPES RS & RSN RELAYS

I L. 41-920.1

mounted on its 1lower end, and as the plunger
the disc bridges three silver
statlonary contacts. The contacts of CS1l seal
in the RRG trip circuilt
switch on the breaker opens the trip circult.
of CSO are 1in parallel with the
that ground faults will take

preference over phase faults.

travels upward,

untll the auxillary

The contacts
CSP contacts so

Operation Indicators

Two operation 1ndlicators 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 units

B, and C are

designated as A,
contactor switches simllar 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 colls
dance unit

thru the

from the trip

are energlized by the third impe-
of the corresponding phase relay
contacts of an auxlllary switch(CSA
The back
tacts of the voltage elements are cénnected in
tripping as “dongas any
The front

contacts of the voltage elements&arejin serles

voltage source. con=
parallel and permit
one of the back contacts 1s closed.

with the back contact on the recelyer/element,
RRB, and the coll of the penduilum g'elay.

The pendulum relay 1s a _telephéne type relay
with a horlzontal springqarm extending between
A counterwelght 1s fas-
the arm. The X2
with slow
drop-out characteedsties’. A solenoild attracts
right-anglé bracket which 1in
set “ofgfbreak
Drop-outfddelay s, obtalned by the alr gap and

two contact polnts.
tened to the
relay 1s a

freegend “of
telephone type relay
an 1ron turn
operates a and make contacts.
adjustment S between the solenold core and the
armature, “and sf/he copper slug on the core. X2
1s energized "by the pendulum relay contacts
with 1ts Dback contact 1n parallel with the

back contacts of the voltage switches and con-

nected 1n the phase +trip circuilt. When the
pendulum relay 1s energlzed, 1ts arm 1s pulled
downward, to close the lower contact. This
energlized the X2 relay. After the pendulum

relay 1s deenerglzed, the pendulum will oscil-

!
ED HMDLE

AUKILIARY -
SWITCHES

PENOULUM RELAY

MID-TAPPED RESISTOR

ToTAL c

Waa- 125 OO
1250 0 - 250 ¥.D.C.

COMTACTOR SwiTCHES

TELEPHONE RELAY

UPPER POLAR UNIT <]
(RECEIVER UNIT)

OPERATION INDICATOR
e o

— AUXILIARY SWITCHES

CHASSIS OPERATED

LOWER POLAR UWAT
_—{—— SHORTING Sw)TCH

(ALARM NI T) 7 — T[T
t——RED HANDLE
T TEST BmiTeH
| ™ CURRENT TEST uAGK

— TERMINAL

FRONT VIEW

182A729

Fig. 2. Internal Schematic of the Type RSN Relay in Type
FT42 Case.

late for a short time alternately breaking and
making both of 1ts contacts.
the X2 relay will not drop-out untill after the
deenergized 1ts

Consequently,
pendulum osclllations have
coll. The
ments during out-of-step are explained in con-
nection with the operation of the
See I.L. 41-904.

CHARACTERISTICS

The characteristics of the varlous elements

complete operation of these ele-

carrier

scheme.

of the relays are as follows:

125 Volts 250 Volts

Avg. Ohms Avg. Ohms
CSP or CSG Coll 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 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 pick-up and operating values of these
elements are glven wunder "AdJjustments and
Mailntenance".

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free
from dirt, moisture, excessive vibration, and
heat. Mount the relay vertically by means of
the four mounting holes on the flange for
semi-flush mounting or by means of the rear
mounting stud or studs for projection mounting
Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The
electrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-

nished with the relay for thick panel mounting.

The terminal studs may be easily removed or
inserted by 1locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case information refer to
I.L. 41-076.

The carrier relaying d-c schematic (supplied
with the carrier order) should be consulted
for detalls
these relays.

of the external connections of

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correect
operation of thils relay have beenymade at [the
factory and should not be disturbed “after
recelpt by the customer. If the§ adjustments
have Dbeen changed, the relay fakenWapart for
repalrs, or 1f 1t 1s deslredgfo check the ad-
Justments at regular malntenanceiperiods, the

Instructions below shouldgbe, folllowed.

All contacts should“be eheaned periodically.
A contact burnishér S#182R836HO1 is recommended
for this purposéy The usgrof abrasive material
for cleaning contactis, #s not recommended, be-
cause of the danger of embedding small parti-
cles in the face of the soft silver and thus
impairing ghe contact.

Directional "Auxiliary Units

The “two contactor switches, CSP and CSG,
havegadJustable plunger travel. AdJust the

4

two nuts on the bottom of the fixed shaft so
that the plunger has 3/16" travel after the
lower contacts make. The plunger should hagwe
1/64" travel 1n the opposite direction after
the upper contacts make. Thls 1s accomplished
by screwlng down the set screw on top of the
switch wuntll the upper contacts are Just able
to make as the plunger hilts theglpper stop.
Then back off thils screw one gurnyand lock in
place.

Each contactor switch has/fa section of a
tapped resistor 1n serlesywlth 1t, and will
plck up positively wheny, rated ¢trip circult
voltage 1s applled deress“the coll and its
sectlon of the resistor.

The pick-up, offithe ¢oil and its resistor is
45-60 volts ferhthéewd®s volt relays and 90-120
volts fon,250 woltOrelay. These elements have
an intermiBtentwmpating, and should not be en-

erglized for moge than a few seconds.

Polar Reeeiver Unit

Bagk /off contact screws so that they do not
make contact. Screw magnetlc shunts 1into the
all-out position (5 or 6 screw threads show-
dng.) The armature should remaln agalnst
whichever side 1t 1s pushed with thils adjust-

ment.

Contact AdJjustment

Push the armature to the 1left, and adJjust
both left hand contacts until they barely make
a 1light cilrcuit. At thils point, glve both
statlonary contacts an additional three turn
follow. Then push the armature to the right
and adJust the top and bottom right hand con-
tact stops for three turns follow, and then
the center contact for three and one-half
turns follow.

Calibration

Apply 125 wvolts D.C. to the 125 volt relay
or 250 volts D.C. to the 250 volt relay across
the RRT coll, operating coll resistor, and the
carrler reslistor 1n serles, wilth polarity as
shown 1n the schematlic dlagram.

P

R,

Rty
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The CSP and CSG back contacts should be
blocked open. The armature should move to the
left when observing the polar unlt from the
front. (all future references to armature
movement shall be gilven as vliewed from the
front of the relay).

To the holding coill, RRH, apply 10 to 20
milliamperes d.c. current observing correct
polarity. The armature should now move to the
right. De-energilze both colls and see that
the back contacts stay closed, or simply that
the armature stays up agalnst the right hand
contact stops.

Run both shunt screws all the way 1n, and
then Dback out the left hand shunt screw ap-
proximately 16 turns. Back out the right hand
shunt screw approximately 9 turns.

Re-energlze the operating coll with 125 or
250 volts d.c. and the holding coill with 4
milliamperes d.c. AdJjust the right hand con-
tact shunt screw untll the armature moves to
the left. If the armature moves to the left),
at a value of holding coll currentggreater
than 4 milliamperes, the right hand shunt
screw should be turned out to lower €hls value
to the correct 4 milliampere point.

Increase the holding coll [current to 6
miliiamperes and adjust themleft, hand shunt
screw untll the armature résets, or moves to
the right. If the armature, resets at a value
of current 1less than 6 milliamperes, the left
hand shunt screw should bejturned out. This
wlll Increase the reset “Walue of the armature
and provide for the coPrect 6 milliampere
reset value.

Minor adJustments’ of both shunt screws must
be made geveral “$imes until the desired opera-
ting polnts areyobtalned, since the adjust-
ments of one shunt screw affect the adjustment

on the other“shunt screw.

If adJjustments of the two shunt screws do
not) glve proper callbration, 1t willl usually
be necessary to reduce or increase the contact
follow depending wupon whether the current
differentlal, between plckup and dropout, 1s

too small or too large.

The armature should operate wlth & snappy
actlon at both the openlng and closing values
of holdlng coll current.

Polar Alarm Unit (Normal Adjustment)
Contact AdJjustment

AdJust the right and LePt hand contacts for
three turns follow ag, deséribed under contact
adjustment of the polarfrec@lver unit.

Calibration

Turn both shunt screws all the way in. Then
back out bothshunt screws approximately seven
turns. Appdy 8 milliamperes d.c. to the coil
observingWeorrect polarity, and then screw 1n
the, lefit fhand shunt screw untll the armature
moveshto &hé right. If the armature moves to
the righty,at a value of current less than 8
mlIThamperes, screw the 1left hand shunt out
untdl the armature moves to the right at 8
milll amperes. Check the dropout point by re-
duclng the d.c. current. The armature should
move to the left between the 1limits of 4 and 6
milliamperes. If 1t falls to do so, adjust
the right hand shunt screw until 1t does. It
wlll then be necessary to recheck the pilckup
and dropout polnts agaln and make any minor
adjJustments to the shunt screws that may be
necessary untll correct callbration 1s ob-
talned.

In general, screwlng 1n the left hand shunt
screw reduces the plckup current of the relay.
Screwlng 1n the right hand shunt screw 1n-
creases the dropout current. This will in
turn cause a change 1n the pilckup current,
maklng necessary several slight readjustments
of both shunt screws to obtaln the deslired
calibration. The armature as filnally call-
brated should plckup and dropout with a snappy

actlon.

Polar Alarm Unit (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 retaln the alarm feature for
communication signalling, a time delay cilrcult

5



TYPES RS & RSN RELAYS

1s used which requires reconnection and re-
adjustment of the alarm unit to have the oppo-
site polarity and normally closed contacts.
Where specified, thils adjustment 1s made be-
fore shipment. Thils adjustment gilves approxi-
mately 1 second delay.

Contact Adjustment

Adjust the right and 1left hand contacts for
three and one-half turns follow as described
under contact adjJustment of the polar receiver
unit.

Calibration

Turn both shunt screws all the way in. Then
back out both shunt screw approximately seven
turns. Reverse the polarity of the coll and
apply 6 milliamperes d.c. to the coil. The
armature should move to the left at this value
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
screw, and 1f the armature moves to the left
at values of current less than 6 milliamperes,
the right hand shunt screw should be turned
out.

Decrease the current to 1 milliampere and 1f
the armature does not move to the right®v at
thils value of current,screw 1n the left hand

shunt screw until 1t does move to the right.

As finally calibrated, the confacts should
open at 6 milliamperes or less, ‘ahd clése at 1
milliampere.

The pickup and dropout goints should be re-
checked since any change offthe shunts affects
both calibration podnts.

If proper calibrationannot be attalned by
use of the two shuntyécrews, 1t willl usually
be necessary to 1ncrease or decrease the

follow of the contacts.

With the "“Polar alarm unit coll de-ener-
glzed,QtheWMarmature should stay up agalnst the
rightgyhand contact assembly as finally calil-
bratedsr Snappy action of the armature should

6

occur at both the pickup and dropout callbra-
tion points.

CSI and CSO Contactor Switches

AdJust the statilonary core of the switch for
a clearance Dbetween the statlonary core and
the moving core of 1/32" when the gswitch 1s
picked up. This can be done pJgy (tufnling the
relay wup-side-down and screwlngypupathe core
screw of the switch until theeontacts Jjust
separate. Then back off the /fcore screw ap-
proximately one turn and loek Infplace. This
prevents the moving corefy from? striking and
sticklng to the statliegmary “@€ore because of
residual magnetism. @AdJjust@the contact clear-
ance for 3/32" by gmeansiof the two small nuts
on elther side of the\Micarta disc. The CS-1
switch should pickiupiat 2 amperes d.c. Test
for sticking after 30 amperes d-c 1s passed
thru the collPgyThe CSO switch should pick up
at .12 amperesyD.C. Test for sticking at 1.0

ampere D.C.

Opepation Indicator

AdJjust the 1ndicators to operate at one
ampere d-c¢c gradually 1ncreased. Test for
stickling after 30 amperes d-c has been ap-
plied. Check the 1ndicator and the contactor.
switches at 5 and 30 amperes d-c to make sure
that the 1ndicator operates before its coil
1s shorted by the contactor switch.

OQut of Step Blocking Units
for Type RSN Relay Only

Telephone Relay

Energlze the telephone relay, X2, by ap-
plying 80 volts d-c with the pendulum relay
armature held 1n the operated position. The
telephone relay should operate positively,
when the pendulum relay armature 1s held down
to make the lower contact and should not oper-
ate when the armature 1s held up to make the

top contact.

Pendulum Relay

To check the operation of the pendulum re-

lay, connect Jumpers across the make contact

e,
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on the voltage
apply 125
pendulum relay.

elements, A, B, and C, and
250 volts d-c across the

(The voltage will depend upon

volts or

the relay range.)
should be pulled
the X2 telephone relay should pilck-up.

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

This 1s the standard factory ad-
The drop-out of the pendulum and X2
comblnation can be adjusted from ap-
The drop

adjusted by means of the
The time that P will keep
adjusted by

two outer contacts of the P

3 seconds.
Justment.
relay
proximately 20 cycles to 10 seconds.
of X2 1s
armature set screw.
X2 picked up 1s
of the

out time
changing the
8pacing

relay.

Voltage Switches

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

Justed so that there 1s a clearancefof 1/64™

between the plunger and the core__with (the

plunger picked up.

Energlze each swltch separately thru the
common reslstor. The switches should pilck-up
at 35 volts for the A25swo0lt relay and 50

volts for the 250-volt relay. Check to make
the swiltches de, not, stick closed after

(125 09250 volts) 1s applied.

sure

rated voltage

RENEWAL PARTS

Repals “workPcan be done most satisfactorilly
at the
partsiean

factory.
be furnished to
are equipped for doing

However, Interchangeable
the customers who
When

orderifng parts, always glve the complete name-

repalr work.

plate data.
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OPERATION e MAINTENANCE

h’
TYPES RS AND RSN CARRIER AUXILIARY RELAYS
WITH GROUND PREFERENCE FOR
PLATE KEYED CARRIER SETS

CAUTION Before putting protective relays in-
to service, remove all blockling which may have

been 1nserted for the purpose of securlng the
parts durilng shipment, make sure that all
moving parts operate freely, 1lnspect 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 type RS relay 1s an auxlllary relay used

In the carrlier relaying scheme to block or
prevent 1nstantaneous tripping for faults exs
ternal to the line sectlion to which 1t 1s ap-

plied and to permit instantaneous simultangous
faults. The
indications of/fault

tripping for 1nternal relay 1is

arranged to respond to

power and directlon provided by the phase and
ground relays, thereby controlling €he t®ans-
mission of the carrler signals./ The response

to ground faults may be gilven prefergnce over

the response to phase faults,

The type RSN relay 1s 1denticad to the type
RS except that 1t includes additional blocking
elements to

preventy 4tripping due to out-of-

step system condltions. GYThese elements do not
prevent or delay ipstantaneous fault tripping
during out-of-step eoendifions except for three
faults

conditions can be clearea

phase faults. [Thrge_phase eccurring

durling out<ef-step

by tripping after a short time delay.

For type HZ carrlier relaylng elther the RS
or RSN relayi¥may be used depending on applica-
tion With type HZM

relays, however, the RS relay, which has no

requlrements. distance

out-of-step Dblockling facllitles, 1s always
wsed. The HZM relay 1s set so that 1t does
net trip for power swings r'rom which the

system can recover without golng out-of-step.
If the system does go out-of-step, tripping
may be deslired. To meet this requlrement, a

NEW INFORMATION

separate 1mpedance-type ‘out-of-step
used. <Ehe
cannot, be

tripping

relay 1s odt-of-step elements of
the RSN
of the HZM relay“dsdset with its maximum reach

opposlite tol(thathof the Z2 element.

CONSTRUCTION AND OPERATION

used since the Z3 element

The “9type RS or RSN relay consists of direc-

tionaly, auxiliary, receiver and alarm units,

contactor swiltches and operation indicators.
In addition,

voltage

the type RSN relay contains three

units, a combination pendulum and
time-delay drop-out relays which are the out-
of-step elements.
tion of the

Complete detaills of the operation

The construction and opera-

units are described below.
of thils re-
lay in the carrier relaying scheme is describ-
ed in I.L. 41-904.

relay

Directional Auxlliary Elements

These are two solenold type contactor
as CSP and CSG. The

switch operates a

swltches deslgnated

plunger of the contactor
spring leaf arm with a silver contact surface
on one end and rigidly fixed to the frame on
the other end.
fastened to

poziticn the

spring.

The stationary contact 1s also
the frame and 1n the deenerglzed
contacts are held closed by the
When the coll 1s energlzed, the’

upward breaking the contacts.

leaf
plunger travels
The CSP switch is

energized by the operation

ol trhe directional and second lmpedance units
znd the CSG switch, by

directional

of the phase relays,

tine eperation of the and over-

current elements of the ground relay. The
back contacts of the two swltches are connect-
in the

clrcults.

ed in serles
cathode
these switches opens up the cathode circult to

osclllator and amplifier
The operation of elthsr of

stor carrler and to open the short around the

EFFECTIVE MARCH 1957
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RRT Operating Coll. Ground preference 1s ob-
tailned by the connectlion of the auxillary
(CS0) contacts 1n parallel with CSP contacts.
In thlis case 1f the ground relay starts car-
rier, the phase relays cannot stop carrier and
thus the ground relay completely supersedes
the phase relays, as far as carrier control
1s concerned.

Receiver Unit.

The polarized relay consists of an armature
and contacts mounted on a leaf spring support-
ed symmetrically wilthin a magnet frame. The
armature rildes 1n the front alr gap of the
frame wlth the contacts projJecting outside.
The poles of a permanent magnet clamp directly
to each slde of the frame. Two adjustable
shunts are 1located across the rear alr gaps.
These change the reluctance of the magnetilc
path, as shown in Fig. 3, 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 in the armature polarizes
it and creates a magnetic bilas, causing it to
move towards either the left or right, depend-
ing upon thz2 adjustment.

Two stationary contact screws are mounted to
the left (front view) of the moving contact
assembly and adjusted for normally open cons
tacts. These contacts are deslignated, RRP _and
RRG, and are connected 1n the phase and ground
trip cilrcults respectively. One statdonary
contact screw 1s mounted to the right of ‘the
assembly and adjusted for normally clhose@meon-
tact. Thils contact 1s designated,RRB and used
In connection with the Out-of=sfep ‘protection
features. These contacts aregoperated by two
concentric coils, RRT and/ RRH$) which are
placed around the armature “andé within the
magnetic frame. RRT 1s thefoperating coll and
recelves 1ts energy Gfromythe local battery
when elther CSP or CSG, is“lepened. RRH 1s the
holding coll and,re€elves 1its energy from the
carrier transmittedpeifher from the local
transmitter or the one at the other end of the
section. These two colls are connected to
oppose each other with the operating coll RRT,
operating to) close the RRP and RRG contacts
and trip;% and the holding coll, RRH to hold
the RRP and )RRG contacts open and block trip-
pinge, ‘The restraining torque of the RRH coill
1s sufficient to overcome the operating torque

2

RED MANDLE -
—

AXOLEARY |
SwITCHES

1 —CONTACTOR SWITCHES
MI0-TAPPED RESISTOR
TOTAL

7600 9 - 125 V.0
1250 0 - 250 Y.0.C.

UPPER POLAR UNIT
(RECEIVER uNIT)

OPERATION {ND!CATOR
~_

LOWER POLAR UNIT
(ALARM UNIT)

| CHASSIS OPERATED
TING SWHTCH
[—RED NANDLE

- TEST swiTcH

™~ CURRENT TEST JACE

}—TENINAL

FRONT VIEW

182A728

Fig. 1./ Internal Schematic of the Type RS Relay in Type
FT42 Case.

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

Alarm Unit

The alarm unit is similar in construction to
the receiver element except that it is ener-
gized by a single coil and operates a single
set of contacts. The coll is energized by the
receilved carrier to close the contacts and
give an alarm. This unit has a higher-pick-up
than that of the receiver unit 1in order to ob-
tain a direct check on the sensitivity of the
tubes in the carrier transmitter-receiver. The
failure of the alarm relay to pick-up when
carrier is started indicates insufficient out-

put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are smalli

solenold auxlliary switches connected in
serles 1n the ¢trilp circult. The plunger of
the switch has a cilrcular conducting disc

A
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mounted on 1ts 1lower end, and as the plunger
the disc bridges three silver
The contacts of CS1 seal
RRG trip cilrcult wuntil the auxliliary

the breaker opens the trip circult.
of CSO are 1in parallel with the
that ground faults willl take

preference over phase faults.

travels upward,
statlonary contacts.
in the

switch on
The contacts

CSP contacts so

Operation Indicators

Two operation 1ndicators 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 units designated as A,

B, and C are contactor swltches similar 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

colls are energlzed by the third impe-
unit
thru the contacts of
from the trip

of the corresponding phase relay
an auxlliary swiltch(CSA
The back
tacts of the voltage elements are commecfed 1n
parallel and permit tripping as Teng ‘as, any
one of the back contacts 1s closed. The front
contacts of the voltage elementsfare“®n series

voltage source. con=

with the back contact on the receiver/element,
RRB, and the coll of the pendulum<{relay.

The pendulum relay 1s agtelephone type relay
with a horizontal spnlng“arm extending between
two contact points.
tened to the
relay 1s a

Ay counterwelght 1s fas-
The X2
relay with slow

freegf'end, '0of the arm.
telephone fype
drop-out characté@éristics. A solenold attracts
bracket which in

set of" break

an 1iron right-angle turn

operates fa and make contacts.
Drop-ouf del@dy I& obtalned by the alr gap and
adjustmentd bet#ween the solenold core and the
armature, and{the copper slug on the core. X2

1s energlized by the pendulum relay contacts

wlth 1ts back contact in parallel with the
back contacts of the voltage switches and con-
nected in the phase +trip circult. When the
pendulum relay 1s energized, 1ts arm 1s pulled
downward, to close the lower contact. This
energlized the X2 relay. After the pendulum

relay 1s deenergized, the pendulum will oscil-

REO MANOLE

AMUXILIARY .=
SWITCHES

PENDULUM RELAY

MID-TAPPED RESISTOR
TOTAL Cs|

7860 @ = 125 ¥.0.0o—.
1250 0 - 250 V.0.C.

COMTACTOR SWITCHES

TELEPHOME RELAY -

UPPER POLAR UNIT <]
(RECEIVER UNIT)

OPERATION INDICATOR
e S

-~ AUXILIARY SWITCHES

CHASS1S OPERATED
| SHORTINE SwITCH

LOWER POLAR UNIT
(ALARM I T) &= —— |1

|-—RED HANDLE
- — TEST SWITCH
"~ CURRENT TEST JACK

— TERMINAL

FRONT VIEW

1824729

Fig. 2. Internal Schematic of the Type RSN Relay in Type
FT42 Case.

late for a short time alternately breaking and
making both of 1ts Consequently,
the X2 relay will not drop-out until after the
pendulum osclllations
coll. The
ments during out-of-step are explained in con-
nection with the operation of the
See I.L. 41-904.

CHARACTERISTICS

The characteristics of the varlous elements

contacts.
have deenergized 1ts

complete operation of these ele-

carrler
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 Coill 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 pick-up and operating values of these

elements are glven under "Adjustments and

Maintenance".

INSTALLATION

The relays should be mounted on switchboard

panels or thelr equivalent 1n a location free
from dirt, molsture,
heat.

the four

seml-flush mounting

excesslve vibration, and
Mount the relay vertically by means of
on the

mounting holes flange for

or by means of the rear
mounting stud or studs for projection mounting
Either a mountling stud or the mounting screws
may be utlilized for grounding the relay. The
electrical connections may be made directly to
of screws for steel

the terminals by means

panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal

inserted by

studs may be easlly removed or

locking two nuts on the stud and

then turning the proper nut with a wrench.

For detalled FT case 1nformation refer to

I.L. 41-076.

The carrier relaylng d-c schematic (supplied
with the carrier
for detaills
these relays.

order) should be consulted

of the external connections of

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct

operation of this relay have beeriVmadejat fhe
should not be dilsturbed
recelpt by the customer. If fghe
changed, the relay €aken apart for
1f 1t 1s desiredfto check the ad-

at regular mailntenance /periods, the

factory and after
adjustments
have been
repalrs, or
Justments

instructions below should#bedfollowed.

All contacts shoudld bey, cleaned periodically.
A contact burnisher S#182A836H0O1 is recommended
for this purpose . Ihe usé of abraslve material
for cleaning contactspds not recommended, be-
cause of the danger of embedding
cles 1n the face of the soft
impairing the contact.

small parti-
silver and thus

Directdonal Auxiliary Unlts

Thén, two
h@ave "adJustable plunger

4

switches, CSP and CSG,
AdJust the

contactor
travel.

the bottom of the fixed shaft so
that the has 3/16"
lower contacts make. The plunger should have
1/64" travel 1in the opposite direction after
Thils 1s accomplished
by screwlng down the set screw on top of the

two nuts on

plunger travel after the

the upper contacts make.

switch wuntll the upper contacts are Jjust able

to make as the plunger hits thefupper stop.
Then back off thils screw one “®furn“and dock in

place.

swltch ,hasfa sectlion of a
serieswlth 1t, and will
rated trip circuilt
and 1ts

Each contactor
tapped resistor in
pick up positively when
voltage 1s appllied @cross the coill

section of the resistor.

The pilck-upnpof the coll and 1ts
45-60 volts for ®he 125 volt relays and 90-120
volts for @50 volt relay.
an Intermif®ent rating, and

resistor 1s

These elements have
should not be en-

ergized for more than a few seconds.

Polam,.Receiver Unit

Back foff contact screws so that they do not
make contact. Screw magnetlc shunts 1nto the
all-out position (5 or 6 screw threads show-
ing.) The

whichever

armature should remaln agalinst
side 1t 1s pushed with this adjust-
ment.

Contact AdJjustment

Push the armature to the 1left, and adjust
both left hand contacts untll they barely make
a 1light circult. At this
stationary contacts an additional

point, give both
three turn
follow. Then push the armature to the right
and adjust the top and bottom right hand con-
tact stops for follow, and then
three

three turns

the center contact for and one-half

turns follow.

Calibration

Apply 125 volts D.C. to the 125 volt relay
or 250 volts D.C. to the 250 volt relay across
the RRT coll, operating coll resistor, and the
resistor

carrier in seriles, wilth polarity as

shown 1n the schematic diagram.
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The CSP and CSG back contacts should be
blocked open. The armature should move to the
left when observing the polar unit from the
front. (all future references to armature
movement shall be glven as viewed from the
front of the relay).

To the holding coil, RRH, apply 10 to 20
milliamperes d.c. current observing correct
polarity. The armature should now move to the
right. De-energlze both colls and see that
the back contacts stay closed, or simply that
the armature stays up agalinst the right hand

contact stops.

Run both shunt screws all the way 1n, and
then back out the left hand shunt screw ap-
proximately 16 turns. Back out the right hand
shunt screw approxlimately 9 turns.

Re-energlize the operating coll with 125 or
250 volts d.c. and the holding coll with 4
milliamperes d.c. AdJust the right hand con-
tact shunt screw wuntll the armature moves to
the left. If the armature moves to the 1lgft,
at a value of holding coll currentggreater
than 4 milliamperes, the right hand shunt
screw should be turned out to lower this value
to the correct 4 milliampere point.

Increase the holding coill (cufrent to 6
milliamperes and adjust théleffyhiand shunt
screw untlil the armatume resets; or moves to
the right. If the armature,resets at a value
of current less than 64milliamperes, the left
hand shunt screw should beQturned out. This
will increase the pé€Set walue of the armature
and provide for the correct 6 milliampere

reset value.

Minor adJjustments of both shunt screws must
be made gseveral €imes untll the deslired opera-
ting polnts aré obtalned, since the adjust-
ments of one shunt screw affect the adjustment

on the other shunt screw.

If adJustments of the two shunt screws do
noty give proper callbration, 1t will usually
be necessary to reduce or increase the contact
follow depending upon whether the current
differential, between pilckup and dropout, 1s
too small or too large.

The armature should operate withga snappy
actlion at both the opening and closing values
of holding coll current.

Polar Alarm Unit (Normal Adjustment)
Contact AdJustment

Adjust the right and ¥eft_hand contacts for
three turns follow af), deseribed under contact
adjustment of the polarimrec¢elver unit.

Calibration

Turn both shunt s¢rews all the way in. Then
back out bofth“shunt screws approximately seven
turns. Apply. 8 milliamperes d.c. to the coil
observimgieorrect polarity, and then screw 1n
the, left fhand shunt screw until the armature
movesgto the right. If the armature moves to
the righty at a value of current less than 8
milY¥amperes, screw the 1left hand shunt out
until the armature moves to the right at 8
mildiamperes. Check the dropout point by re-
ducling the d.c. current. The armature should
move to the left between the limits of 4 and 6
milliamperes. If 1t falls to do so, adjust
the right hand shunt screw untll 1t does. It
wlll then be necessary to recheck the pickup
and dropout polints agaln and make any minor
adJustments to the shunt screws that may be
necessary untll correct callbration 1s ob-
talned.

In general, screwing 1n the left hand shunt
screw reduces the plckup current of the relay.
Screwlng 1n the right hand shunt screw 1n-
creases the dropout current. This will in
turn cause a change 1n the plckup current,
makling necessary several slight readjustments
of both shunt screws to obtaln the deslred
calibration. The armature as filnally call-
brated should pickup and dropout with a snappy
actlon.

Polar Alarm Unit (Telemetering Adjustment)

Telemetering 1mpulses over the carrier
channel would normally 1mpulse 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

5
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1s used which
adjustment of the alarm unit to have the oppo-
site
Where specified,

requlires reconnection and re-

polarity and normally closed contacts.
thls adjustment

This adjustment glves approxi-

1s made be-
fore shipment.

mately 1 second delay.

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

unit.

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

turns. Reverse the polarity of the coll and
apply 6 milliamperes d.c. to the coill. The
armature should move to the left at this value
If the armature moves to the left
current greater than 6 milli-
screw 1n the right hand

1f the armature moves to the left

of current.
at values of
amperes d.c., shunt
screw, and
at values of current less than 6 milliamperes,
the right hand shunt screw should be turned

out.

Decrease the current to 1 milllampere and 1f
the armature does
this value of

shunt screw until 1t does move to the, right «

not move to the right" at
current,screw in the left hand

As filnally calilbrated,
open at 6 milliamperes or less, ‘and close at 1

the egontaets should

milliampere.

The plckup and dropout gpolmts should be re-
checked since any charge 0ffthe shunts affects

both calibration poirits.

If proper calibration ggannot be attalned by
1t will usually
decrease the

use of the two shuntiscrews,
be necessary to 1ncrease or

follow of the contaets.

With _they poelar alarm unit coil de-ener-

gized, “¢he“armature should stay up agalnst the
finally calil-

actlon of the armature should

righthhand contact assembly as
brateds Snappy

6

occur at both the
tilon polnts.

plckup and dropout calibra-

CSI and CSO Contactor Switches

AdJust the statlonary core of the switch for
a clearance between the statlonary core and
of 1/32" when the gWltch 1s
Thls can be
relay up-slde-down
of the swiltch

Then back

the movling core

plcked up. done by Gurning the
and screwlngjup &he core
untll the“eonfacts Just

off the

screw

separate. cone screw ap-

proximately one turn and loek, In¥place. This
prevents the moving core@Qy,from ¥ striking and
sticking to the statlomary “€ore because of

residual magnetism. 4AdJjust*the contact clear-

ance for 3/32" by dmeansWef the two small nuts

on elther side off the Micarta disc. The CS-1
switch should pidck upfat 2 amperes d.c. Test
for sticking after 30 amperes d-c 1s passed

thru the coil.
at .12 amp€resyD.C.

The CSO swiltch should pick up
Test for stickling at 1.0
ampere D.C.

Openatlon Indicator

AdJust the
dmpere d-c

Indicators to operate at one
Test for
sfickling after 30 amperes d-c has been ap-
Plied. Check the 1indicator and the contactor.
switches at 5 ana 30 amperes d-c to make
that the before 1ts coll

1s shorted by the contactor switch.

gradually 1ncreased.

sure

indicator operates

Out of Step Blocking Units
for Type RSN Relay Only

Telephone Relay

Energlze the telephone
plying 80 volts d-c
held 1n the operated position. The
should operate

relay, X2, by ap-
wilth the pendulum relay
armature

telephone

relay positively,

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

top contact.

Pendulum Relay

To check the operation of the pendulum re-

lay, connect Jumpers across the make contact
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on the voltage
apply 125
pendulum relay.

elements, A, B, and C, and
250 volts d-c across the
(The voltage will depend upon

The pendulum relay armature

volts or

the ralay range.)
should be pulled
the X2 telephone relay should pick-up.

agalnst the core screw and
Remove
the Jumpers from the voltage switch contacts.
The pendulum relay armature should osclllate
and hold the X2 relay closed for approximately
Thils 1s the

The drop-out of the pendulum and X2

3 seconds. standard factory ad-
Justment.
relay combination can be adjusted from ap-
proximately 20 cycles to 10 seconds.
of X2 1s
armature set screw.
X2 picked up 1is

of the

The drop
out time adJusted by means of the

The time that P willl keep
adjusted by

two outer contacts of the P

changing the
8pacing
relay.

Voltage Switches

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

Justed so that there 1s a clearance fof 164"

between the plunger and the core__wdth fthe

plunger picked up.

Energize each swltch separately thru the
The switches should pick-up

the A25=welt relay and 50
the 250-volt relay. Check to make
the swltches de, not, stick closed after

(125 £ones50 volts) 1is applied.

common resistor.

at 35
volts for

volts for

sure

rated voltage

RENEWAL PARTS

Repals “workWcan be done most satisfactorily
at the

parts ean

factory.
be furnished to
are equipped for dolng

However, interchangeable
the customers who
When
ordering parts, always gilve the complete name-

plate data.

repalr work.
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Fig. 3. Polar Unit Permanent Magnet Flux Paths.
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INSTALLATION o

INSTRUCTIONS

L L 41-921,1A
OPERATION ¢ MAINTENANCE

”,
TYPES 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 1nserted for the purpose of securing the
parts during shipment, make sure that all
moving pafts 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 type RS relay 1s an auxlliary relay used
in the carrler relaylng scheme to block oFr
prevent 1nstantaneous tripping for faults ex=
ternal to the line sectlon to which 1t 1§ aps
plied and to permlt instantaneous simultaneous
tripping for 1internal faults. THe rglay 1s
arranged to respond to indicatiomsof fault
power and direction provided by the phase and
ground relays, thereby controlldng the trans-
mission of the carrier signals. /Theér response
to ground faults may be glyemw preference over
the response to phase faultis.

The type RSN relay 1s)Identlcal to the type
RS except that 1t 1ipcltides additional blockilng
elements to prevenf tripping due to out-of-
step system conditdons. ““These elements do not
prevent or delay‘instantaneous fault tripping
during out-of-gfeép conditions except for three
phase faults. |\ Three phase faults occurring
during gout-of-st@ep conditions can be clearea
by tripping after a short time delay.

For typed HZ carrier relaying either the RS
or RSN relay may be used depending on applica-
tion requirements. With type HZM distance
relays, however, the RS relay, which has no
out-of-step blocking facllitles, 1s always
used. The HZM relay 1s set so that 1t does
not trip for power swings from which the
system can recover without golng out-of-step.
If the system does go out-of-step, tripping
may be desired. To meet this requlrement, a

SUPERSEDES I.L.41-921.1

% Denotes change from superseded issue.

separate impedance-type out-of-step tripping
relay is used. The out-of-step elements of
the RSN cannoty be used since the Z3 element
of the HZM relay 1s set with its maximum reach
opposite toQ,that of the Z2 element.

CONSTRUCTION AND OPERATION

The “Bype RS or RSN relay consists of direc-
tTeénal auxiliary, recelver and alarm units,
contactor switches and operation indicators.
Inpaddition, the type RSN relay contains three
voltage wunits, a combination pendulum and
time~-delay drop-out relays which are the out-
of-step elements. The construction and opera-
tion of the relay units are described below.
Complete details of the operation of this re-
lay in the carrier relaying scheme is describ-
ed in I.L. 41-904.

Directional Auxilliary Elements

These are two solenold type contactor
switches designated 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. The statlionary contact 1s also
fastened to the frame and 1n the deenerglzed
position the contacts are held closed by the
leaf spring. When the coll 1s energized, the
plunger travels upward breaking the contacts.
The CSP swltch 1s energlzed by the operation
of the directional and second 1mpedance units
of the phase relays, and the CSG switch, by
the operation of the directional and over-
current elements of the ground relay. The
back contacts of the two switches are connect-
ed 1In serles 1n the osclllator and amplifier
cathode circults. The operation of elther of
these switches opens up the cathode circult to

stop carrler and to open the short around the

EFFECTIVE MARCH 1958
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RRT Operating Coll. Ground preference 1s ob-
talned by the connectlion of the auxiliary
(CSO) contacts 1n parallel with CSP contacts.
In this case 1f the ground relay starts car-
rier, the phase relays cannot stop carrier and
thus the ground relay completely supersedes
the phase relays, as far as carrier control
1s concerned.

Receiver Unit

The polarized relay conslists of an armature
and contacts mounted on a leaf spring support-
ed symmetrically wilthin a magnet frame. The
armature rides 1n the front alr gap of the
frame wlth the contacts projecting outside.
The poles of a permanent magnet clamp directly
to each side of the frame. Two adjustable
shunts are 1located across the rear alr gaps.
These change the reluctance of the magnetic
path, as shown in Fig. 3, so as to force some
of the flux thru the moving armature which is
fastened to the frame midway between the two
rear air gaps. Flux in the armature polarizes
it and creates a magnetic bias, causing it to
move towards either the left or right, depend-
ing upon th= adjustment.

Two statlionary contact screws are mounted teq
the left (front view) of the moving contdet
assembly and adjusted for normally open con-
tacts. These contacts are designated, RRP/fand
RRG, and are connected in the phase and ground
trip cilrcults respectively. One stationary
contact screw 1s mounted to the rightVWef the
assembly and adjJusted for normally @€losed con-
tact. Thls contact 1s deslignatiedy RRB and used
in connection with the Out-of-step, protection
features. These contacts are operated by two
concentric colls, RRT and “RRH,/which are
placed around the garmatufe  Pand within the
magnetlc frame. RRT 4, thefoperating coll and
recelves 1ts enepgy from the local battery
when elther CSP of CSE 1s opened. RRH 1s the
holding coll and reécelves 1its energy from the
carrler transmitted either from the local
transmitter or the one at the other end of the
section. These twWe colls are connected to
oppose each“other wilth the operating coll RRT,
operating toy eclose the RRP and RRG contacts
and tripyy,. and the holding coll, RRH to hold
the RRPUand RRG contacts open and block trip-
ping ., "The restraining torque of the RRH coil

16 sufificlent to overcome the operating torque

2
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Fig. 1. “Internal Schematic of the Type RS Relay in Type
FT42 Case.

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

Alarm Unit

The alarm unit is similar in construction to
the receiver element except that it is ener-
gized by a single <coll and operates a single
set of contacts. The coil is energized by the
recelved carrier to close the contacts and
give an alarm. This unit has a higher-pick-up
than that of the receiver unit in order to ob-
tain a direct check on the sensitivity of the
tubes in the carrier transmitter-receiver. The
failure of the alarm relay to pick-up when
carrier 1s started indicates insufficient out-
put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are small’

solenold auxllliary switches connected in
serles 1n the trip circult. The plunger of
the switch has a cilrcular conducting disc

s
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mounted on 1ts 1lower end, and as the plunger
the disc bridges three silver
statlonary contacts. The contacts of CS1l seal
in the RRG trip circult wuntll the auxlllary
switch on the breaker opens the trip circuilt.
of CSO are 1n parallel with the
that ground faults will take

preference 'over phase faults.

travels upward,

The contacts
CSP contacts so

Operation Indicators

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 units

B, and C are

designated as A,
contactor switches similar to
those described above except that each 1s pro<s
vided with a set of back or normally closed

contacts as well as the normal make contactst

Thelr colls are energlzed by the third lmpe-
dance unit of the corresponding phase Rrelay
thru the contacts of an auxiliary/dswitch CSA

Theyback
tacts of the voltage elements arefeonnected 1in

from the trip voltage source. con-
parallel and permit tripplng as_long as any
one of the back contacts 1s clofSed.®, The front
contacts of the voltage elements [are 1in series
wilth the back contact on thg recelver element,

RRB, and the coll of theé pendulum relay.

The pendulum relay 1s%a telephone type relay
with a horizontal spring arm extending between
two contact polnts.
tened to the

relay 1s a

AW¢ounterwelght 1s fas-
The X2
relay with slow

free end of the arm.
tellephone type
drop-out characteristics. A solenold attracts
right=amgle bracket which 1in
operatgs ap sef)yof break

Drop-out delayf’ 1s obtalned by the alr gap and

an 1iron turn

and make contacts.
adjustment) between the solenold core and the
armature, and the copper slug on the core. X2

1s energized by the pendulum reliay contacts

with 1ts Dback contact 1n parallel with the
back contacts of the voltage switches and con-
neeted 1n the phase trip circuit. When the
pendulum relay 1s energized, 1ts arm 1s pulled
downward, to close the lower contact. This
energized the X2 relay. After the pendulum

relay 1s deenerglzed, the pendulum will oscil-

RED HANDLE

AUXILEARY - ——
SWITCHES
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MiD-TAPPED RESISTOR
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- 125 v.D.Co |
1250 0 - 2%0 Y.D.C.
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2000 @ ~ 260 ¥.D.C
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3000 0 2126 ¥.0.C. [—RED HANBLE
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Fig. 2. Internal Schematic of the Type RSN Relay in Type
FT42 Case.

late for a short time alternately breaking and
making both of 1ts contacts.
the X2 relay will not drop-out untll after the
pendulum oscillations
coll. The
ments during out-of-step are explained in con-
nection with the operation of the
See I.L. 41-904.

CHARACTERISTICS

The characteristics of the varlous elements

Consequently,
have deenerglized 1ts

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
Carriler Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coll Reslstor 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 pick-up and operating values of these
elements are given under "Adjustments and

Maintenance".

INSTALLATION

The relays should be mounted on switchboard
panels or thelr equlivalent 1n a location free
from dirt, molsture, excessive vibration, and
heat. Mount the relay vertlically by means of
the four mounting holes on the flange for
seml-flush mounting or by means of the rear
mounting stud or studs for projection mounting
Either a mounting stud or the mountilng screws
may be utilized for grounding the relay. The
electrical connectlions may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal studs may be easily removed or
inserted by 1lockling two nuts on the stud and
then turning the proper nut with a wrench.

For detalled FT case 1nformation refer to
I.L. 41-076.

The carrier relaying d-c schematic (supplied
with the carrier order) should be consulted
for detalls of the external connections @f
these relays.

ADJUSTMENTS AND MAINTENANCE

The proper adJjustments to insure correct
operation of this relay have been made€yat the
factory and should not ©be dlstirbed ™"after
recelpt by the customer. If thej adjustments
have been changed, the relayftaken¥apart for
repalrs, or 1f 1t 1s desiredito check the ad-
Justments at regular malngenance periods, the
instructions below sheuldibel followed.

All contacts should pe cleaned periodically.
A contact burnisher, §#18248360H01 Is recommended
for this purpose. Thejuse of abraslive materilal
for cleaning contacts 1s not recommended, be-
cause of the danger, of embedding small parti-
cles 1in the{face of the soft sllver and thus
impailringgtheigcontact.

Directlonal™Ruxiliary Units

The \two contactor switches, CSP and CSG,
have adjustable plunger travel. AdJjust the

4

two nuts on the bottom of the fixed shaft so
that the plunger has 3/16" travel after tHe
lower contacts make. The plunger should have
1/64" travel 1in the opposite direction after
the upper contacts make. This 1s accomplished
by screwing down the set screw on top of the
switch wuntil the upper contacts aré Just able
to make as the plunger hits “he Upper stop.
Then back off this screw one turnvand lock in
place.

Each contactor switch hasgya sectlion of a
tapped resistor in serles with it, and will
pick up positively whenf,rated trip circuit
voltage 1s applied aeross the coll and its
section of the resdstor.

The pick-up of “Bhe“eocll and its resistor is
45-60 volgspfor $heV125 volt relays and 90-120
volts for 250, vol® relay. These elements have
an Intermittent®rating, and should not be en-

erglized for mére than a few seconds.

Polar Regelver Unit

Back off contact screws so that they do not
make contact. Screw magnetic shunts 1nto the
aldb-out position (5 or 6 screw threads show-
ing.) The armature should remaln agalnst
whichever side it 1s pushed with this adjust-
ment.

Contact AdJustment

Push the armature to the 1left, and adjust
both left hand contacts until they barely make
a 1light circult. At this point, give both
statlonary contacts an additional three turn
follow. Then push the armature to the right
and adJust the top and bottom right hand con-
tact stops for three turns follow, and then
the center contact for three and one-half
turns follow.

Calibration

Apply 125 volts D.C. to the 125 volt relay
or 250 volts D.C. to the 250 volt relay across
the RRT coll, operating coll resistor, and the
carrier resistor 1n serlies, with polarity as
shown in the schematic diagram.
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The CSP and CSG back should be
blocked open. The armature should move to the
left when observing the polar unit from the
front. (all
movement shall be
front of the relay).

contacts

future references to armature

given as viewed from the

To the
milliamperes

holding coil,
d.c. current

RRH, apply 10 to 20

observing correct
The armature should now move to the
both colls and see that

contacts stay closed, or simply that

polarity.
right.

the back
the armature

De-energize
stays up against the right hand
contact stops.

Run both shunt
then back out
proximately 6 turns.

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

shunt screw approximately 9 turns.

Re-energize the
250 volts d.c.
milliamperes d.c.
tact shunt
the left.
value

operating colil with 125 or
and the holding coil with 4

AdJust the right hand
screw until the armature moves to

con-

If the armature moves to the left,
at a of holding coll currentdgreaten
than 4 milliamperes, the right hard shunt
screw should be turned out to lower<Wghisiwvalue
to the correct 4 milliampere point.

holding coil current to 6
adjust thef leftghand shunt
the armature resets, Or moves to
If the
less than §milldamperes, the left
should "Be turned This
the reset value of the armature

Increase the
milliamperes and
screw until
the right.
of current

armatupre resets at a value
hand shunt screw out.
willl increase
and provide for the “eorrect 6

reset value.

milliampere

Minor
be made geveral times until the desired opera-
the adjust-

ments of one ‘shunt screw affect the adjustment

adjustmeénts of both shunt screws must

ting points arefobtalned, since

on the other shunt screw.

of the two
calibration, it will usually
be ‘nhecessary to reduce or increase the contact
whether the
pickup and dropout, is

If, adJustments shunt screws do

nota,give proper
follow depending upon current
differential,
too small or too large.

between

The armature should with alsnappy
at both the opening and closimg values

of holding coil current.

operate
action

Polar Alarm Unit (Normal Adjustment)
Contact Adjustment

AdJust the right and leftghand contacts for

three turns follow as describéd under contact

adjustment of the polaFpreceiver unit.

Calibration

Then
back out both shunt, screws approximately seven
turns. Apply @pmilliamperes d.c. to the coil
observing correct polarity, and then screw in
the 1eft hand shunt
moves ‘to“the right.

themright at
miITiamperes,
unty 1
milliamperes.

Turn both shunt ‘Seméws all the way in.

screw until 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
the dropout point by re-

the armature
Check
daeing the d.c. current. The armature should
move to the left between the limits of 4 and 6
milliamperes. If it fails to do so, adjust
the right hand shunt screw until it does. It
will then be necessary to recheck the pickup
and dropout points again and make any minor
adjustments to

until

the shunt screws that may be

necessary correct calibration 1s ob-

tained.

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

shunt screw in-
This will in
the pickup current,

Screwing in

turn cause a change 1n
making necessary several slight readjJustments
of both shunt obtain the desired
calibration. The as finally cali-
brated should pickup and dropout with a snappy

screws to
armature

action.

Polar Alarm Unit (Telemetering Adjustment)

Telemetering 1impulses 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 circuilt

5
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1s used which
ad Justment of the alarm unit to have the oppo-
site
Where specified,

requires reconnection and re-

polarity and normally closed contacts.
this adJjustment

This adjustment glves approxi-

1s made be-
fore shipment.

mately 1 second delay.

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

unit.

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

the
milliamperes d.c.

turns. Reverse polarity of the coll and
apply 6 to the coil. The
armature should move to the left at this value
If the armature moves to the left
than 6 milli-

screw 1n the right hand

of current.
at values of current greater

amperes d.c., shunt
and 1if
at values of current less than 6 milliampergs,
the right hand shunt screw should be

out.

screw, the armature moves to the lefg

turned

Decrease the current to 1 milliampere and 1f

move to the g#ight“@at

current,screw indthe 2eft hand

the armature does not

this value of

shunt screw untll 1t does move togthe, right.

As flnally callbrated,
open at 6 milliamperes or 1g8s, and close at 1
milliampere.

the “eontaets should

The pilckup and dgopoutdpoints should be re-
checked since anygehange offthe shunts affects

both calibratiod polfits.

If proper callbratdon cannot be attalned by
1t will usually
the

use
be
follow of{ithe contacts.

of the two shunt screws,

necessary to 1ncrease or decrease

wWith™“athe
glzed,\the armature should stay up agalnst the
finally calil-
Snappy actlon of the armature should

polar alarm unit coil de-ener-

right hand contact assembly as
brated.

6

occur at both the
tion polnts.

plckup and dropout callibra-

CSI and CSO Contactor Switches

* AdJust the stationary core of the switchgfor

a clearance between the statlonary core and

the moving core of 1/64" when thegSwitch 1is
picked up. This can be done By twrning the
relay up-slide-down and scpewing @ap the core

screw of the swiltch untill) the jeéntacts Just
Then back offQthe
proximately one turn afid loclky in place.

striking

because of

separate. core screw ap-
This
prevents the moving from and
sticking to the

residual magnetisms

core

stationamy core
Adjust the contact clear-
ance for 3/32" by /means of the two
on elther side ofl . the Micarta disc.
switch should piek up at 2 amperes
for stickingmafter 30

thru the®coil,, The CSO

small nuts
The CS-1
d.c. Test
amperes d-c 1s passed
swltch should pick up

at .l12famperes D.C. Test for stickling at 1.0
ampere D.C.
Operatlion Indicator

AdJjust the 1ndicators to operate at one
ampere d-c¢ gradually 1ncreased. Test for
sticklng after 30 amperes d-c has been ap-
plied. Check the 1ndicator znd the contactor.

switches at 5 ana 30 amperes d-c to make sure
that the before 1ts coil
1s shorted by the contactor switch.

indicator operates

Out of Step Blocking Units
for Type RSN Relay Only

Telephone Relay

Energize the telephone
d-c

held 1n the operated position.

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

relay,
plying 80 volts
armature

telephone

relay 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 is 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
apply 125
pendulum relay.

the relay range.)
should be pulled
the X2 telephone relay should pick-up.

elements, A, B,
volts or 250 volts d-c across the
(The voltage will depend upon

The pendulum relay armature

and C, and

against the core screw and
Remove
the Jumpers from the voltage switch contacts.
The pendulum relay armature should oscillate
and hold the X2 relay closed for approximately
This is the

The drop-out of the pendulum and X2

3 seconds. standard factory ad-
Justment.
relay combination can be adjusted from ap-
proximately 20 cycles to 10 seconds. The drop
of X2 1is
armature set screw.
X2 picked up 1is

of the

out time adjusted by means of the
The time that P will keep
adJusted by

two outer contacts of the P

changing the
8pacing
relay.

Voltage Switches

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

that there 1s a clearance of 1/64"
wilth®the

Justed so

between the plunger and the core

plunger picked up.

switch
The swit#i@dhes should pick-up

volts for the 125#volt relay and 50
for the 250-voltirelay. Check to make
the switches d¢ "net Stick closed after
(125) t6. 250 volts) 1s applied.

Energize each separately thru the

common resistor.
at 35
volts
sure

rated voltage

RENEWAL PARTS

Repailr worky,can be done most satisfactorily
at the
partstecany, be furnished to

factory. However, Interchangeable
the customers who
When

ordering parts, always gilve the complete name-

are%eguipped for doing repair work.

plate, data.
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INSTALLATION o

INSTRUCTIONTS

. L. 41-921. 1A

OPERATION ¢ MAINTENANCE

TYPES 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 1nserted for the purpose of securling the
that all
moving parts operate freely, lnspect the con-
tacts to

properly, and

parts during shipment, make sure

see that they are clean and close
operate the relay to check the

settings and electrical connections.

APPLICATION

The type RS relay 1s an auxlliary relay used
in the
prevent

carrier relaylng scheme to block or

Instantaneous tripping for faults ex+
to the line section to which 1t 1s, aps
plied and to permlt instantaneous simultangous
faults. The grelay 1s

indications off fault

ternal
tripping for 1nternal

arranged to respond to

power and directilon provided by the phase and
ground relays, thereby controlling the t¥ans-
mission of the carrier signals.f/ The, response

to ground faults may be glven preference over
the response to phase faults/

The type RSN relay 1s 1denticad to the type
RS except that 1t includes addltional blockilng
elements to

preventistripping due to out-of-

step system conditions. GThese elements do not
prevent or delay lnstantaneous fault tripping
durling out-of-step conditfions except for three
faults

conditions can be clearea

phase faults. [Thréegphase occurring

during out<ef-step

by tripping aftér a short time delay.

For type HZ carrier relaying elther the RS
or RSN relayimay be used depending on applica-
tion With type HZM
relays, Hlowever, the RS relay, which has no
out-of-step blocking facilities, 1s
The HZM

not trip for power

requlrements. distance

always
so that 1t does
which the

used. relay 1s set

swings from

system can recover without golng out-of-step.
If the system does go out-of-step, tripping
may be desired. To meet this requilrement, a

SUPERSEDES [.L.41-921.1

% Denotes change from superseded issue.

separate 1lmpedance-<type out-of-step
used. “The
cannot, be

tripping
relay 1s elements of
the RSN
of the HZM reiday dsfset with its maximum reach

opposite tol thatQef the Z2 element.

CONSTRUCTION AND OPERATION

olit-of-step
used since the Z3 element

The “Bype RS or RSN relay conslsts of direc-
tdonal
contactor

auxiliary, recelver and alarm units,

switches and operation indicators.
In addition, the type RSN relay contains three
v.oXtage wunits, a combinatlion pendulum and
time-delay drop-out relays which are the out-
of-step elements.
tion of the

Complete detalls of the operation

The construction and opera-
relay units are described below.
of this re-
lay in the carrler relaying scheme 1s describ-
ed in I.L. 41-90%4.

Directional Auxillary Elements

These are two solenold type contactor
as CSP and CSG. The

switch operates a

swltches designated
of the
spring 1leaf arm with a silver contact surface
end and rigidly fixed to the frame on
the other end.
fastened to

poslition the
leaf
plunger travels

The CSP swiltch 1s

of the directional

plunger contactor
on one

The statlionary contact 1s ailso
the frame and in the deenergilzed
contacts are held closed by the
When the coll 1s energlzed, the

upward breakling the contacts.

spring.

energlized by the operation

and second impedance units

of the phase relays, and the CSG switch, by
the operation of the directional and over-
current elements of the ground relay. The

back contacts of the two switches are connect-
in the
clrcults.

ed 1n series
cathode
these swilitches opens up the cathode circult to

oscillator and amplifier
The operation of eilther of

stop carrler and to open the short around the

EFFECTIVE MARCH 1958
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RRT Operating Coll. Ground preference 1s ob-
talned by the connectlon of the auxillary
(CcS0) contacts 1n parallel with CSP contacts.
In thls case 1f the ground relay starts car-
rier, the phase relays cannot stop carrler and
thus the ground relay completely supersedes
the phase relays, as far as carrier control
1s concerned.

Receiver Unit

The polarized relay consists of an armature
and contacts mounted on a leaf spring support-
ed symmetrically within a magnet frame. The
armature rides 1n the front alr gap of the
frame wilth the contacts projecting outside.
The poles of a permanent magnet clamp directly
to each side of the frame. Two adJustable
shunts are 1located across the rear alr gaps.
These change the reluctance of the magnetic
path, as shown in Fig. 3, so as to force some
of the flux thru the moving armature which is
fastened to the frame midway between the two
rear air gaps. Flux in the armature polarizes
it and creates a magnetic bias, causing it to
move towards either the left or right, depend-
ing upon th= adjustment.

Two statlonary contact screws are mounted toé
the left (front view) of the moving contact
assembly and adjusted for normally open cOn=
tacts. These contacts are designated, RRPgand
RRG, and are connected in the phase and ground
trip cilrcults respectively. One statdonary
contact screw 1s mounted to the_ right offthe
assembly and adjJusted for normally @losedscon-
tact. Thils contact 1s deslignated,'RRB and used
In connectlon with the Out-ofestep protection
features. These contacts aregoperated by two
concentric coils, RRT and RRH, whilch are
placed around the armature Wand within the
magnetlic frame. RRT 1s the operating coll and
recelves 1ts enerpgygfromgthe local Dbattery
when elther CSP oF CSG 1sfhopened. RRH 1s the
holding coll ahd reécelvés 1ts energy from the
carrler transmitted edither from the local
transmitter or the oné at the other end of the
sectlion. These two colls are connected to
oppose each other wlth the operating coll RRT,
operating to, close the RRP and RRG contacts
and trip;y and the holding coll, RRH to hold
the RRP "and)RRG contacts open and block trip-
plnge, “The restraining torque of the RRH coill
1s sufflclent to overcome the operating torque

2
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Fig. 1. laternal Schematic of the Type RS Relay in Type
FT42 Case.

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

Alarm Unit

The alarm unit is similar in construction to
the receiver element except that 1t is ener-
gized by a single ceil and operates a single
set of contacts. The coil is energized by the
received carrier to close the contacts and
give an alarm. This unit has a higher-pick-up
than that of the receiver unit in order to ob-
tain a direct check on the sensitivity of the
tubes in the carrier transmitter-receiver. The
failure of the alarm relay to pick-up when
carrier is started indicates insufficient out-

put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are small’

solenold auxlllary switches connected in
serles 1n the ¢trip circult. The plunger of
the switch has a cilrcular conducting disc

182a728|
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lower

the disc bridges three silver
stationary contacts. The contacts of CS1 seal
in the RRG trip cilrcuilt
switch on the breaker opens the trip circuilt.
of CSO are 1n parallel with the
that ground faults will take
preference over phase faults.

mounted on 1ts end, and as the plunger

travels upward,

until the auxiliary

The contacts
CSP contacts so

Operation Indicators

Two operation 1indicators 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 wunits designated as A,

B, and C are contactor swltches similar 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 contactsg,
Thelir
dance
thru the

from the trip

colls are energized by the third impe-

unit of the correspending phase nyelay

contacts of an auxiliary s#iteh CSA
Thefback

tacts of the voltage elements aregconnécted in

voltage source. con-
parallel and permit tripping as long as) any
one of the back contacts 1s closgdd, The front
contacts of the voltage elements, are|Ih seriles
with the back contact on thegrecelwer element,
RRB, and the ccll of thegpendulum/ relay.

The pendulum relay 1s_,a telephone type relay
with a horizontal sprific akm extending between
two contact polnts,
tened to the
relay 1s a

Ajcounterwelght 1s fas-
of the arm. The X2
telephoneftype with slow
drop-out characdteristics. A solenold attracts
right<=angle bracket which in
set, of break
Drop-oit dglay ,1s obtalned by the alr gap and

free end
relay
an 1iron turn
operatesf a and make contacts.
adjustmeng, begtween the solenold core and the
armature, and the copper slug on the core. X2

1s energized by the pendulum relay contacts

wlth 1¥8 back contact 1n parallel with the
back contacts of the voltage swltches and con-
neeted in the phase ¢trip circuit. When the
pendulum relay 1s energized, 1ts arm 1s pulled
downward, to close the lower, contact. This
energlzed the X2 relay. After the pendulum

relay is deenergized, the pendulum will oscil-

RED HANDLE

AUXILIARY_ .-~ —7T7
SWITCHES

PENPULUM RELAY

MID-TAPPED RESISTOR
Al

006 & - 125 V0.0
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TELEPIIONE RELAY
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Fig. 2. Internal Schematic of the Type RSN Relay in Type
FT42 Case.

late for a short time alternately breaklng and
making both of 1ts contacts. Consequently,
the X2 relay will not drop-out until after the
pendulum osclllations
coll. The
ments durlng out-of-step are explalned in con-
nection with the operatlon of the
See I.L. 41-90k.

CHARACTERISTICS

The characteristics of the various elements

have deenergized 1ts

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
Carrler Resistor 4000 8000
RRT Operating Coll 1100 1100
RRT Coll Resistor 1000 2000
RRH Holding Coil 1700 1700

AL Alarm Coill 500 500

P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000
CSl 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 "AdJjustments and
Maintenance".

INSTALLATION

The relays should be mounted on switchboard
panels or thelr equivalent 1n a location free
from dirt, molsture, excessive vibration, and
heat. Mount the relay vertlcally by means of
the four mounting holes on the flange for
seml-flush mounting or by means of the rear
mounting stud or studs for projection mounting
Either a mounting stud or the mounting screws
may be utllized for grounding the relay. The
electrical connections may be made directly to
the terminals by means of screws for steel
panel mounting or to the terminal studs fur-

nished with the relay for thick panel mounting.

The terminal studs may be easlly removed or
inserted by 1lockling two nuts on the stud and
then turning the proper nut with a wrench.

For detailled FT case information refer to
I.L. 41-076.

The carrier relaying d-c schematic (supplied
with the carrier order) should be consulted
for detalls
these relays.

of the external connections oFf

ADJUSTMENTS AND MAINTENANCE

The proper adJjustments to 1nsure correct
operation of this relay have been made “atsfthe
factory and should not be disturbedfafter
recelpt by the customer. If ©thée adjustments
have been changed, the relaygtakeéngapart for
repalrs, or 1f 1t 1s desired to éheck the ad-
Justments at regular maintenaneefdperiods, the

Instructions below should bg f@llowed.

All contacts shottld be“eleaned perlodically.
A contact burnisher S#182A836H01 is recommended
for thils purpose. The use of abrasive material
for cleaning contacts 1s not recommended, be-
cause of the danger of embedding small partil-
cles 1In the face of the soft silver and thus
impaliring the contact.

Directlonmal)Auxiliary Units

The, “two contactor switches, CSP and CSG,
have®adjustable plunger travel. AdJust the

4

two nuts on the bottom of the fixed shaft so
that the plunger has 3/16" travel after th@
lower contacts make. The plunger should have
1/64" travel 1n the opposite direction after
the upper contacts make. This 1s accomplished
by screwing down the set screw on top of the
switch wuntil the upper contacts aremjust able
to make as the plunger hits ,the upper stop.
Then back off thils screw one turh, andslock in
place.

Each contactor switch "has ‘agSection of a
tapped resistor 1in sefales with 1t, and will
pick up positively when rafed trip circult
voltage 1s appliedgacrossythe coll and its
section of the resistora

The pick-up of, the c¢oll and 1ts resistor is
45-60 volts for\the, 125 volt relays and 90-120
volts forv250mwolt relay. These elements have
an intermfttent rating, and should not be en-
ergized’forgmere than a few seconds.

Polér Recelver Unit

Backi¥ of f contact screws so that they do not
make contact. Screw magnetic shunts into the
all-out position (5 or 6 screw threads show-
ing.) The armature should remain against
whichever side it 1s pushed with this adJjust-

ment.

Contact Adjustment

Push the armature to the 1left, and adJjust
both left hand contacts until they barely make
a 1light circuit. At this point, give both
statlonary contacts an additional three turn
follow. Then push the armature to the right
and adjust the top and bottom right hand con-
tact stops for three turns follow, and then
the center contact for three and one-half

turns follow.

Calibration

Apply 125 wvolts D.C. to the 125 volt relay
or 250 volts D.C. to the 250 volt relay across
the RRT coll, operating coll resistor, and the
carrier resistor 1in series, wilth polarity as

shown 1n the schematic diagram.
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The CSP and CSG back
blocked open.
left when

front.

should be

The armature should move to the
observing the polar unit from the

(all
movement shall be

contacts

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
both colls and see that

contacts stay closed, or simply that

De-energlze
stays up agalnst the right hand
contact stops.

Run both shunt
then back out
proximately 6 turns.

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

shunt screw approximately 9 turns.

Re-energlze the
250 volts d.c.

operating coll with 125 or
and the holding coll with 4
milliamperes d.c. AdJust the right hand
tact shunt screw until the armature moves &e
the left. If
at a

con-,

the armature moves to the léefty
of holding coil
right hand
screw should be turned out to lower this value

value currengfigreater

than 4 milliamperes, the shunt
to the correct 4 milliampere point.

holding coil eurrent to 6
thé leftf“hand shunt

the armature resets,! or moves to
If the armaturedpresets at a value
less than, 6, milliamperes, the left
This
the peset value of the armature

Increase the
milliamperes and adjust
screw until
the right.
of current
hand shunt screw shoul@,be turned out.
willl increase
correct 6

and provide for the milliampere

reset value.

Minor ddJjustments of both shunt screws must
be made #several times untll the deslired opera-
the adjust-

ments of onepshunt screw affect the adjJustment

ting podnts aré obtalned, since

on the other shunt screw.

If adJustments
net \ glve proper

of the two shunt screws do
calibration, 1t will usually
be necessary to reduce or lncrease the contact
whether the
between pilckup and dropout, 1s

follow depending upon current
differential,

too small or too large.

should
at both the opening and closingjvaliuies

The armature operate wilth @ snappy
actlon

of holding coll current.

Polar Alarm Unit (Normal Adjustment)
Contact AdJustment

AdJust the right
three turns follow as

and Yeftghand contacts for
described under contact
adJustment of the polar receiver unit.

Calibration

Then
back out both shunt screws approximately seven
turns. Apply®8 milliamperes d.c. to the coll
observing correct polarity, and then screw in
the@lef?® fhand shunt
moves, to, the right.

the right“at
milliamperes,

Turn both shuntyscrews all the way 1n.

screw until 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 polnt by re-

untily the armature
mi¥llamperes.
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
will then be

and dropout

ducing the d.c. current.

to do so, adjust

necessary to recheck the pickup
polnts again
the shunt screws that may be
calibration 1s ob-

and make any minor
adjustments to
necessary until correct

talned.

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

shunt screw 1n-
This will in
the pickup current,

Screwlng in

turn cause a change 1in
maklng necessary several slight readjustments
of both shunt screws to obtaln the desired
calibration. The as finally cali-
brated should pickup and dropout with a snappy

armature

action.

Polar Alarm Unit (Telemetering AdJjustment)

Telemetering 1mpulses over the carrier

channel would normally impulse the alarm ele-
they

the alarm feature for

ment and the alarm bell unless are dis-

connected. To retaln

communication signalling, a time delay cilrcuit

5
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1s used which requires reconnection and re-
adjustment of the alarm unit to have the oppo-
site polarity and normally closed contacts.
Where specified, thils adjustment 1s made be-
fore shipment. Thls adjustment gilves approxi-
mately 1 second delay.

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
unit.

Calilbration

Turn both shunt screws all the way in. Then
back out both shunt screw approximately seven
turns. Reverse the polarity of the coll and
apply 6 milliamperes d.c. to the coil. The
armature should move to the left at thls value
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
screw, and 1f the armature moves to the left
at values of current less than 6 milliampere

Decrease the current to 1 milllampere a

occur at both the pickup and dropout callbra-
tion points.

CSI and CSO Contactor Switches

* AdJust the stationary core of the switch Qpr

a clearance between the statlonar core and
the moving core of 1/64" when th h 1is
plcked up. Thils can be done u g the
relay up-side-down and scr the core
screw of the swiltch until (th tacts Just
separate. Then back ff e e screw ap-

o
proximately one turn ang loc n place. This
c

prevents the moving striking and
sticklng to the stationa core because of
reslidual magnetlsm. st the contact clear-
ance for 3/32" by,
on either s (¢}

swltch shoul

of the two small nuts
Micarta disc. The CS-1
up at 2 amperes d.c. Test

30 amperes d-c 1s passed
e CSO swiltch should pick up
at .12 e .C. Test for sticking at 1.0

ampere C.

Indicator
AdJust the 1ndicators to operate at one
mpere d-c gradually 1increased. Test for

cking after 30 amperes d-c has been ap-

switches at 5 ana 30 amperes d-c to make sure

the right hand shunt screw should be turne
out.
s
@ lied. Check the indlcator anhd the contactor.

the armature does not move to the r
this value of current,screw in e ft hand
shunt screw until 1t does move to .

As finally callbrated, the t should
open at 6 milliamperes or le a lose at 1
milliampere.

The pickup and dropou s should be re-
checked since any a e shunts affects
both calibration in

If proper callb cannot be attalned by
use of the two shunt screws, 1t will usually
be necessary to 1ncrease or decrease the

follow of e contacts.

polar alarm unit coil de-ener-
glz he armature should stay up agalnst the
rig 8 contact assembly a3 finally call-
Snappy actlon of the armature should

that the 1ndicator operates before 1ts coil
1s shorted by the contactor switch.

Out of Step Blocking Units
for Type RSN Relay Only

Telephone Relay

Energize the telephone relay, X2, by ap-
plying 80 volts d-c with the pendulum relay
armature held 1n the operated position. The
telephone relay should operate posltively,
when the pendulum relay armature is held down
to make the lower contact and should not oper-
ate when the armature 1s held up to make the

top contact.

Pendulum Relay

To check the operatlion of the pendulum re-
lay, connect Jjumpers acre¢ss the make contact

o3
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on the voltage  elements, A, B, and C, and Justed so that there 1s a clearance [of 1/64"
apply 125 volts or 250 volts d-c across the  petween the plunger and the core _with 4the
pendulum relay. (The voltage will depend upon plunger picked up.

the relay range.) The pendulum relay armature

should be pulled against the cpre screw and

the X2 telephone relay should plck-up. Remove Energlize each switch separately thru the
the Jumpers from the voltage swltch contacts. common resistor. The switches should pick-up
The pendulum relay armature should oscillate at 35 volts for the 125-w0lt relay and 50
and hold the X2 relay closed for approximately volts for the 250-volt relay. Check to make
3 seconds. This 1is the standard factory ad-  gyre the switches dog, notpstick closed after

Justment. The drop-out of the pendulum and X2 rated voltage (125 £o@50 volts) 1s applied.
relay comblnation can be adjusted from ap -

proximately 20 cycles to 10 seconds. The drop

out time of X2 1s adjusted by means of the RENEWAL PARTS

armature set screw. The time that P will keep

X2 picked up 1s adjusted by changing the

8pacing of the two outer contacts of the P Repaly  work “¢can be done most satisfactorily

relay. at the (fagtory. However, interchangeable
parts ‘@an “be furnished to the customers who

Voltage Switches are equlpped for dolng repalr work. When

ordering parts, always glve the complete name-
Voltage switches, A, B, and C, should be ad- plateydata.
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