INSTALLATION o

INSTRUCTIORNS
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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 1inserted for the purpose of securing the
parts during shipment, make sure that all
moving parts operate freely, inspect the con-
tacts to see that they are clean and close

properly, and operate the relay to check the

settings and electrical connections.

APPLICATION

The type RS relay 1s an auxiliary relay used

in the carrier relaying scheme to block of
prevent 1instantaneous tripping for faults ex=
ternal to the line section to which it ig aps

plied and to permit instantaneous simudtanedus
faults. The
indications ©Of fault

tripping for internal relay 1s

arranged to respond to

power and direction provided by the phase and
ground relays, thereby controllimg the trans-
mission of the carrier signals. /Theéyresponse

to ground faults may be givemypreférence over
the response to phase faults.

The type RSN relay isgI@entical to the type
RS except that it incldydes additional blocking
elements to

prevent ), tripping due to out-of-

step system conditi®ns. “WThese elements do not
prevent or delay instantaneous fault tripping
during out-of-gtep, conditions except for three
faults

conditions can be clearea

phase faults.
out'=of -step

Three phase occurring
during
by trippingy)after a short time delay.

For type 4HZ carrier relaying either the RS
or RSN relay may be used depending on applica-
tion With type HZM
relays, however, the RS relay, which has no
facilities, 1s always
so that it does
which the

requirements. distance

out-of-step Dblocking
The HZM

not trip for power

used. relay is set

swings from

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

SUPERSEDES 1.L.41-921.1

¥ Denotes change from superseded issue.

separate impedance-type out-of-step
used. The
cannot)y, be

tripping
relay is elements of
the RSN
of the HZMfrelay 1s set with its maximum reach

opposite tQypthat of the Z2 element.

CONSTRUCTION AND OPERATION

out-of-step
used since the Z3 element

The “8ype RS or RSN relay consists of direc-
t1o6nal
contactor

auxiliary, receiver and alarm units,

switches and operation indicators.
Ingaddition, the type RSN relay contains three
voltage wunits, a combination pendulum and
time-delay drop-out relays which are the out-
of-step elements.
tion of the

Complete details of the operation

The construction and opera-
relay units are described below.
of this re-
lay in the carrier relaying scheme 1s describ-
ed in I.L. 41-904.

Directional Auxiliary Elements

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

contactor

switches designated

plunger of the 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
plunger travels

The CSP switch is
of the directional
of the

the operation

The stationary contact is also
the frame and in the deenergized
contacts are held closed by the
When the coll is energized, the

upward breaking the contacts.

spring.
energized by the operation
and second impedance units
and the CSG switch, by
directional

phase relays,

of the and over-

current elements of the ground relay. The
back contacts of the two switches are connect-
ed in series 1in the oscillator and amplifier

cathode
these switches opens up the cathode circuit to

circuits. The operation of either of

stop carrier and to open the short around the

EFFECTIVE MARCH 1958



TYPES RS & RSN RELAYS

RRT Operating Coll. Ground preference is ob-
talned by the connection of the auxillary
(CS0) contacts 1n parallel with CSP contacts.
In thls <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 carrler control

1s concerned.

Receiver Unit.

The polarlized 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=z adjustment.

Two statlonary contact screws are mounted tg
the left (front view) of the moving contact
assembly and adjusted for normally open con=
tacts. These contacts are designated, RRPganad
RRG, and are connected in the phase and ground
trip circults respectively. One stafionary
contact screw 1s mounted to the nplght, of the
assembly and adjusted for normally elésed“eon-
tact. Thils contact 1s designated RRB and used
in connection with the Out-of-step pretection
features. These contacts arg@peratéd by two
concentric colls, RRT and [ \RRH,| \which are
placed around the armatume, and® within the
magnetic frame. RRT Ads thefoperating coll and
recelves 1ts energy “fizom®he local battery
when elther CSP o2 CSGHh1ls opened. RRH 1s the
holding coll andireceives 1ts energy from the
carrier transmittedWeifher from the local
transmitter or the one at the other end of the
section. These two colls are connected to
oppose eachjother with the operating coil RRT,
operatingpto®) close the RRP and RRG contacts
and trlp; Wand the holding coil, RRH to hold
the RRP, and“RRG contacts open and block trip-
ping g, The restraining torque of the RRH coill
1smsufficlent to overcome the operating torque
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Fig. 1.\ lnternal Schematic of the Type RS Relay in Type
FT42 Case.

ofy the RRT coill. Consequently, RRP and RRG
eontacts 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
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
carrler is started indicates insufficient out-

put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are small’

solenold auxlliary switches connected in
series 1n the trip circult. The plunger of
the switch has a cilrcular conducting disc
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lower
the disc brildges three silver

mounted on 1ts
travels upward,
stationary contacts.
in the RRG trip circuilt wuntil the auxiliary
switch on the breaker opens the trip circuit.
of CSO are 1n parallel with the
that ground faults will

The contacts
CSP contacts so
preference 'bver phase faults.

Operation Indicators

Two operation 1ndicators show whether the
fault was a phase fault or a ground fault by
Indicating which
ping, 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 contactse

Thelr colls are energlzed by the third impe-
dance unit of the corresponding phase reldy
thru the contacts of an auxillary gswiteh CSA

from the trip The back

tacts of the voltage elements arefyconnected in

voltage source. con-
parallel and permit ¢tripplng as long as® any
The front
contacts of the voltage elements dre|In seriles

one of the back contacts 1s closéed.

with the back contact on thefrecelver element,
RRB, and the coll of theppendulum relay.

The pendulum relay 1s,a telephone type relay
with a horizontal spring akm extendling between
two contact pointsgs
tened to the
relay 1is a

Ajcounterwelight 1s fas-
The X2
telephone type with slow
drop-out chara¢teristics. A solenold attracts
right<=angle bracket which 1n
seg, of break

free end of the arm.

relay
an 1ron turn
operates’ a and make contacts.
Drop-out delay 41s obtalned by the alr gap and
adJustment, bétween the solenold core and the
armature, and the copper slug on the core. X2

1s energlized by the pendulum relay contacts

with 188 ©back contact in parallel with the
back contacts of the voltage switches and con-
neeted in the phagse trip circuit. 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 deenerglzed, the pendulum will oscil-

. L 41-921. 1A
end, and as the plunger
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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
makling both of 1ts Consequently,
the X2 relay will not drop-out until after the
pendulum oscillations
coll. The
ments during out-of-step are explalned in con-
nection with the operation of the
See I.L. 41-904.

CHARACTERISTICS

The characteristics of the various elements

contacts.
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 Coll Resistor 1000 2000
RRH Holding Coill 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.)0.1l6 0.16
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The pick-up and operating values of these
elements are given wunder "Adjustments and
Maintenance".

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a locatilon 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 easlly removed or
inserted by 1locking two nuts on the stud and
then turning the proper nut with a wrench.

For detailed FT case 1information refer to
I.L. 41-076.

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

ADJUSTMENTS AND MAINTENANCE

The proper adJustments to 1nsure corregt
operatlion of thils relay have been ma@e at,the
factory and should not be disturbed Gafter
receipt by the customer. If thed adjustments
have been changed, the relay taken, apart for
repairs, or 1f it 1s desired/to cHeck the ad-
Justments at regular maintenanee periods, the
instructions below should fbe £fodlowed.

All contacts shoudd be “@leaned periodically.
A contact burnishér S#I182A836H01 is recommended
for this purpose. The usg of abrasive material
for cleanlng contacts 18 not recommended, be-
cause of the danger of embeddling small parti-
cles 1n the face ofipthe soft sillver and thus
impailring the, contact.

Directional WAuxiliary Units

The), "two, contactor switches, CSP and CSG,
haveWadjustable plunger travel. Adjust the

A

two nuts on the bottom of the fixed shaft so
that the plunger has 3/16" travel after thg
lower contacts make. The plunger should have
1/64" travel 1in the opposite direction after
the upper contacts make. Thils 1s accomplished
by screwlng down the set screw on top of the
switch wuntil the upper contacts aregjust able
to make as the plunger hits the uppéristop.
Then back off thls screw one turnyandgdiock 1in
place.

Each contactor switch has ajséction of a
tapped resistor 1in serdes with 1t, and will
plck up positively when Tratéd trip circuit
voltage 1s applied agerossithe coil and its
section of the resistor.

The pick-up“ofi,the . coll and its resistor 1is
45-60 volts forWthepll2s5 volt relays and 90-120
volts for“250Wwelt relay. These elements have
an intermid#teng, rating, and should not be en-

erglized @orimore than a few seconds. s

Pola Recelver Unit

Backwoff 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 armature should remain against
whichever side it 1s pushed with thils adjust-
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
stationary 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 reslstor 1n seriles, wilth polarity as
shown in the schematic diagram.
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should be
The armature should move to the
observing the

(all
movement shall be

The CSP and CSG back
blocked open.
left when

contacts

polar unit from the

front. future references to armature

given as viewed from the

front of the relay).

To the holdlng
milliamperes

coil,
d.c. current

RRH, apply 10 to 20

observing correct
The armature should now move to the
both

contacts stay closed, or simply that

polarity.
right.

the back
the armature

De-energilze colls and see that

stays up agalnst the right hand
contact stops.

Run both shunt
then back out
proximately 6 turns.

screws all the way 1n, 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. AdJjust the right hand
tact shunt screw untll the armature moves teo
the left. If

value

con-

the armature moves to the left,
of holding coill
right han@
screw should be turned out to iowergthlIsfvalue

at a current ggreaten

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

holding coill current to 6
adjust thefleft , hand shunt
screw untll the armature®resets, Or moves to
the right. If the
of current 1less than 6 millilamperes, the left
This
the reset value of the armature

Increase the
milliamperes and

armature resets at a value

hand shunt screw should@‘be turned out.
wlll 1ncrease
and provide for the \\corpect 6

reset value.

milliampere

Minor adfjustments®of both shunt screws must
be made s@verdl times untll the desired opera-
the adjust-

ments of one“shunt screw affect the adjustment

ting polnts aredobtalined, since

on the other shunt screw.

If adjustments
not, “glve proper

of the two shunt screws do
calibration, 1t will usually
beWnecessary to reduce or increase the contact
whether the
plckup and dropout, 1s

folTow depending upon current
differential,

too small or too large.

between

should
at both the opening and closing Wwalues

The armature operate wilth a/snappy
action

of holding coll current.

Polar Alarm Unit (Normal Adjustment)
Contact AdJjustment

Adjust the right and left _hamd contacts for

three turns follow as “@escribed under contact

adjustment of the polar, receiver unit.

Calibration

Turn both shunt®screws all the way in. Then
back out both shunt screws approximately seven
turns. Apply W8 milliamperes d.c. to the coil

observing comepect polarity, and then screw in
the d@eft "™ hand shunt
movestopthe right.

the,right at
milliamperes,
until
mil¥damperes.

screw until the armature
If the
a value of

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

screw the
the armature

ducing 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
will then be
and dropout

to do so, adjust

necessary to recheck the pickup
points agaln and make any minor
adjustments to the shunt screws that may be

necessary untll correct calibration 1s ob-

tained.

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 in-
This will in
the pickup current,

Screwing 1in

turn cause a change 1in
making necessary several slight readjustments
of both shunt screws to obtaln the desired
callbration. The armature as finally call-
brated should plckup and dropout with a snappy
action.

Polar Alarm Unit (Telemetering Ad justment)

Telemetering 1mpulses over the carrier

channel would normally 1mpulse the alarm ele-
they

the «alarm

ment and the alarm bell unless are dis-

connected. To retailn feature for

communication signalling, a time delay circult

3
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1s used whilch requires reconnection and re-
ad justment of the alarm unit to have the oppo-
site polarity and normally closed contacts.
Where speciflied, thils adjustment 1s made be-
fore shipment. Thils adjustment gilves approxi-
mately 1 second delay.

Contact Adjustment

AdJjust 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 coil. The
armature should move to the left at thils 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/if
the armature does not move to the rdight “af
this value of current,screw in the left hand
shunt screw until 1t does move to the,right.

As finally callbrated, the econtaets should
open at 6 milliamperes or lesSy andy€lose at 1
milliampere.

The pickup and dropout polints should be re-
checked since any change ofmthe shunts affects
both calibrationgpoints.

If proper calibration cannot be attained by
use of the two shunt screws, 1t will usually
be necessary to 1ncrease or decrease the
follow of ghe contacts.

WithH“Wthe, polar alarm unit coll de-ener-
glzed, the armature should stay up agalnst the
right hand contact assembly as finally calil-
brated: Snappy action of the armature should

6

occur at both the pilckup and dropout calibra-
tion points.

CSI and CSO Contactor Switches

* AdJust the statlionary core of the switch for
a clearance between the stationary, core and
the moving core of 1/64" when the switch 1s
picked up. Thils can be done by, turming the
relay up-side-down and screwlng up the core
screw of the switch until({thé contacts Just
separate. Then back off4the \ebre screw ap-
proximately one turn and lockwyln place. This
prevents the moving core “fmom striking and
sticking to the stationary, core because of
residual magnetism..  Adjust the contact clear-
ance for 3/32" byl means of the two small nuts
on elther side of (the Micarta disc. The CS-1
swltch shouldyplek up at 2 amperes d.c. Test
for stickingmafter 30 amperes d-c 1s passed
thru the,eollh. The CSO switch should pick up
at .12 amperes 'D.C. Test for sticking at 1.0
ampere<D.C.

Operatiow Indicator

AdJjust the 1ndicators to operate at one
ampere d-c¢ gradually increased. Test for
sticking after 30 amperes d-c has been ap-
plied. Check the indicator and the contactor.
switches at 5 ana 30 amperes d-c to make sure
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

Energlize 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 i1s 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 Jjumpers across the make contact
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on the voltage
apply 125 volts or

elements, A, B, and C, and
250 volts d-c across the
pendulum relay. (The voltage will depend upon
the relay range.)
should be pulled

the X2 telephone relay should pick=~up.

The pendulum relay armature
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
This 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 1s

of the

The drop
out time adJusted by means of the

The time that P will keep
adjusted by

two outer contacts of the P

changing the
fpacing
relay.

Voltage Switches

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

Justed so that there 1s a clearance of 1/64"

between the plunger and the core gwilthysthe

plunger picked up.

Energlize each swlitch separatedy thru the
The swilsehes should pick-up

the 125<v0olt relay and 50
for the 250-vol¥yrelay.
the switches dg@mot“®tick closed after

(125, to. 250 volts) 1s applied.

common resistor.

at 35
volts

volts for

sure
rated voltage

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the
partsycan, be furnished to

factory. However, Interchangeable
the customers who
When

ordering parts, always glve the complete name-

aregequipped for doing repalr work.

plate “data.

Check to make
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07
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 shlpment, make sure that all
moving parts operate freely, lnspect the con-
tacts to see that they are clean and close

properly, and operate the relay to check the

settings and electrical connectilons.

APPLICATION

The type RS relay 1s an auxllliary relay used
in the

prevent

carrlier relaylng scheme to block or

Instantaneous tripplng for faults ex-
to the line sectlon to which 1t 1s ap-
plied and to permit instantaneous simultanedus
faults. The

indicationg of fault

ternal

tripping for 1internal réday 1s

arranged to respond to

power and directlion provided by the phdse and
ground relays, thereby controlling ‘€the fTRans-
mission of the carrier signals. 4The response

to ground faults may be glven pref@rence over
the response to phase faults.

The type RSN relay 1s @den®ical/to the type
RS except that 1t includeghadditional blocking
trdpping  due to out-of-

elements to prevent

step system condltlonsCThese elements do not
prevent or delay inStantaneous fault tripping
during out-of-step cendltlons except for three
faults occurring

phase faults. THAree phase

during out#ef-step /eonditlons can be clearea

by tripping after a short time delay.

For fTypeé HZ{carrier relaying either ths RS
or RSN relaypmay be used depending on applica-
tion With type HZM
relays, however, the RS relay, whilch has no
facilities, 1s
so that 1t does

which the

requirements. distance
olt-of-step blocking
The HZM
net “trip for

always
usead. relay 1s set

power swilngs from

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

NEW INFORMATION

separate impedance-typg out-of-step
used. TFhe

cannot, be

tripping
relay 1s elements of
the RSN

of the HZM relay“ds set wlth 1ts maximum reach

out-of-step
used since the Z3 element

opposite to fhathof the Z2 element.

CONSTRUCTION AND OPERATION

The, “WtypewRS or RSN relay consists of direc-

tionaly, auxiliary, recelver and alarm units,

contactor switches and operation indicators.
In addition, the type RSN relay contains three
volt@ge units, a combination pendulum and
time-delay drop-out relays which are the out-
of-step elements.
tion of the

Complete details of the operation

The construction and opera-
relay unlts are described below.
of this re-
lay in the carrier relaying scheme 1s describ-

ed in I.L. 41-90k.

Directional Auxiliary Elements

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

contactor

swltches designated

plunger of the switch operates a
spring 1leaf arm with a silver contact surface
on one end and rigidly fixed to the frame on
the other end.

1

to the frame and 1n the deenerglzed

The stationary contact 1s ailso
fastened
positiorn the contacts are held closed by the
When the coll 1s energized, the

upward breakling the contacts.

leafl spring.

plunger travels

The CSP switch 1s energized by the operation

tone diroctional  and second impedance units
2nd the CSG swiltch, by

directional

of

of the phase relays,

the operation c¢f the and over-

currcnt elements  o©f the ground relay. The
back contacts of the two switches are connect-
in the

circults.

ed 1n serles
cathcede
these switches opens up the cathoae

oscillator and amplifier
The operation of elther of
circult to

stor carrier and to open the short around the

EFFECTIVE MARCH 1957
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RRT Operating Coll. Ground preference 1s ob-
talned by the connection of the auxillary
(CSO) contacts 1n parallel with CSP contacts.
In thls 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 carrler control
1s concerned.

Receiver Unit

The polarized relay conslsts of an armature
and contacts mounted on a leaf spring support-
ed symmetrically wilthln 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 magnetilc
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 thz adjustment.

Two statlonary contact screws are mounted to
the left (front view) of the moving conta€t
assembly and adJusted for normally open con-
tacts. These contacts are deslignated, RRP _and
RRG, and are connected in the phase and ground
trip circults respectively. One statlonary
contact screw 1s mounted to the right of<¢the
assembly and adjusted for normally glosed ¢on-
tact. Thils contact 1s designated (RRB“and used
In connectlon with the Out-ofisstepyprotection
features. These contacts are operated by two
RRT andl RRHg which are
placed around the armature and’ within the

concentric colls,

magnetic frame. RRT 1s ghefoperating coll and
recelves 1ts energyl from the local battery
when elther CSP or CSG 1syopened. RRH 1s the
holding coll add rec¢eives 1its energy from the
carrler transmitfed eifher 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 coil RRT,
operating %o close the RRP and RRG contacts
and trips @and the holding coll, RRH to hold
the RRPWand RRG contacts open and block trip-
ping. WThe restraining torque of the RRH coil
1s suffieient to overcome the operating torque

2

RED WANOLE -

AUXILIARY — 7
SWITCHES

{—CONTACTOR SWITCHES
MID-TAPPED RESISTOR

7800 @ - 128 VBT A
1250 @ - 250 ¥.D.C.

UPPER POLAR UNIT
(RECEIVER UNIT)

OPERATION INDICATOR
~

LOWER POLAR UNIT
(ALARY UNIT)

| _CHAS3IS OPERATED
T SHOITING SWHTCH

|~ CuRRENT TEST JAtH

—TEM INAL

FRONT VIEW

1827728

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
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 auxiliary switches connected in
serles 1n the trip cilrcult. The plunger of
the swiltch has a cilrcular conducting disc

P
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L 41-921.1

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

preference over phase faults.

travels upward,

until the auxlliary

The contacts of
CSP contacts so

Operation Indicators

Two operation 1ndicators show whether the
fault was a phase fault or a ground fault by
Indicating which dld 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 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
dance
thru the

from the trip

colls are energlzed by the third impe-

unit of the corresponding phase relay
contacts of an auxliliary switch [CSA
The baek
tacts of the voltage elements are cohnected in
parallel and permlit tripplng as &ongilas any
one of the back contacts 1s closed. “The front

contacts of the voltage elements Areplin-geries

voltage source. con=

with the back contact on the receiver |element,
RRB, and the coll of the penddlum relay.

The pendulum relay 1s a telepherne type relay
with a horlzontal spring,arm extending between
two contact polnts.
tened to the
relay 1s a

A counterwelght 1s fas-
The X2
relay with slow

free end Wofy, the arm.
telephone type
drop-out characterlistdesé A solenold attracts
right fanglef bracket which in
setof _gbreak
Drop-out /delay “®s obtalned by the alr gap and

the solenold core and the

an 1ron turnm

operates a and make contacts.
adJustmént between
armature,“and fhe copper slug on the core. X2

1s energlized by the pendulum relay contacts

with 1ts back contact 1n parallel wilth the
back contacts of the voltage swiltches and con-
neeted 1n the phase ¢trip clrcult. When the
pendulum relay 1s energlzed, 1its arm 1s pulled
downward, to close the lower contact. This
energlzed the X2 relay. After the pendulum

relay 1s deenerglized, the pendulum will oscill-

RED WANE

AUXILIMRY _ .-
SWITCHES

PENDULUM RELAY

HID-TAPPED RESISTOR
TOTAl

_VOTAL___
780 0 - 125 V.D.Co .
1250 2 - 250 ¥.D.C.

CONTACTOR SW)TCHES

TELEPHONE RELAY

UPPER POLAR UNIT<]
(RECEI VER UNIT)

OPERATION INDICATOR
=

—- AUXILIARY SWITCHES
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— L ——{—— SHORTING SwiTCH
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1 TEST swiTe
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4000 0 - 125 ¥.D.C,
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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
the X2 relay will not drop-out until after the
deenergized 1ts
of these ele-

contacts. Consequently,

pendulum osclllations have
coll. The
ments durlng out-of-step are explained in con-
nection with the operation of the
See I.L. 41-50%4.

CHARACTERISTICS

The characteristics of the various elements

complete operation

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 Reslstor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coll 1100 1100
RRT Coil Resilstor 1000 2000
RRH Holding Coll 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 Swiltch 27 27
Operation Indicator (1 amp.)0.16 0.16
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The plck-up and operating values of these
elements are glven under "Adjustments and

Maintenance".

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

The carrier relaylng d-c schematic (supplied
with the carrier order) should be consulted
for detalls of the external connectlons of

these relays.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1lnsure correct
operation of thls relay have been made at {the
factory and should not be dlsturbed“mafter
recelpt by the customer. If theg adjugtments
have been changed, the relay takenpjapart for
repalrs, or 1f 1t 1s deslredgbo cheek the ad-
Justments at regular malntenance|periods, the
Instructions below should_be foldowed.

All contacts shouldf@be “¢leaned periodically.
A contact burnishér S#182A836HO1 is recommended
for this purposé. The usg of abrasive material
for cleanlng contaets #s not recommended, be-
cause of the danger of embedding small parti-
cles in the face of the soft sllver and thus
impairing the contact.

Directional™fuxiliary Units

The “Wtwo contactor switches, CSP and CSG,
havejadjustable 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 have
1/64" travel 1in the opposite direction after
the upper contacts make. Thils 1s accomplished
by screwlng down the set screw on top of the
swltch wuntll the upper contacts are Just dble
to make as the plunger hits thegupper stop.
Then back off thils screw one4fturnydnd lock 1n
place.

Each contactor switch hasfa section of a
tapped reslstor 1n serilegwifh 1t, and will
plck up positively whén, rated trip clrcult
voltage 1s appllied @€ross“®the coll and 1its
sectlion of the resistor.

The pick-up off{\the ¢dil and its resistor is
45-60 volts fowpthend?®5 volt relays and 90-120
volts for 250 Wwolthrelay. These elements have
an intermittentyrating, and should not be en-

ergized for more than a few seconds.

Polar Receiver Unit

Bagck | off contact screws so that they do not
make “eontact. Screw magnetlic shunts into the
all-out position (5 or 6 screw threads show-
#ng.) The armature should remain against
whichever side 1t 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 cilrcult. At thils 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
carrler resistor 1n serles, with polarity as

shown 1n the schematic dlagram.
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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
movement shall be

future references to armature

glven as viliewed from the

front of the relay).

To the holding
milliamperes

coll,
d.c. current

RRH, apply 10 to 20

observing correct
The armature should now move to the
both

contacts stay closed, or simply that

polarity.
right.

the back
the armature

De-energlze colls and see that

stays wup agalnst the right hand

contact stops.

Run both
then back out
proximately 16 turns.

shunt screws all the way 1n, and
the left hand shunt screw ap-
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 coil with 4
milliamperes d.c. AdJjust the right hand
tact shunt screw untll the armature moves to
the left.
at a

con-

If the armature moves to the left)

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

value
than 4 milliamperes, the shunt
to the correct 4 milliampere point:

holding coll [uprent to 6
thegdefit _hand shunt
screw untll the armature resetsj)or moves to
the right. If the
of current 1less than 6 milliamperes, the left
should bejpturned out. This
the reset“wadue of the armature

Increase the
milliamperes and adJjust
armature resefs at a value

hand shunt screw
wlll increase
cofrect 6

and provide for the milliampere

reset value.

Minor adJjustmentsfiof both shunt screws must
be made geveral“times untll the deslired opera-
the adjust-
ments of “one shunt screw affect the adjus@ment

ting points are obtalned, since

on the other“shunt screw.

of the two
calibration, 1t will usually
beWnecessary to reduce or 1lncrease the contact
whether the

If adJustments shunt screws do

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

between pilckup and dropout, 1s

should wlth & snappy
at both the opening and closing values

The armature operate
action

of holding coll current.

Polar Alarm Unit (Normal Adjustment)

Contact Adjustment

AdJjust the right and left hand contacts for

three turns follow ag, des€éribed under contact

adjustment of the polarqrec@lver unit.

Calibration

Turn both shiint screws all the way in. Then
back out bothWshunt screws approximately seven
turns. Appdy 8 milliamperes d.c. to the coill

observingmeorrect polarity, and then screw in
the, lefit /hand shunt
moveshto Bhe right.

the right at
mlYPhamperes,
until
mdlll amperes.

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-

the armature

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 pilckup
and dropout polnts agaln and make any minor
adJustments to

until

the shunt screws that may be

necessary correct callbration 1s ob-

talned.

In general, screwing 1n the left hand shunt
screw reduces the plckup current of the relay.
the right hand
creases the dropout current.

shunt screw 1in-
This will in
the plckup current,

Screwing 1n
turn cause a change 1n
maklng necessary several slight readjustments
of both shunt screws to obtaln the deslred
calibration. The as finally call-
brated should plckup and dropout with a snappy

armature

actlon.

Polar Alarm Unit (Telemetering Ad justment)

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 circult

5
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1s used which
adjustment of the alarm unit to have the oppo-
site polarity

Where specified,

requires reconnection and re-

closed contacts.
thls adjustment
This adjustment gives approxi-

and normally
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 descrilbed
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 coil. The
armature should move to the left at thils 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 milllamperes, a4
the right hand shunt screw should be turne
ere d-c
out.
1cking after 30
1¥ed. Check the 1ndicator and the contactor.

Decrease the current to 1 milliampere an
the armature does
thlis value of

shunt screw until 1t does move to th

not move to the right
current,screw in the 1 h
t

e h
As finally calibrated, the co &ould
open at 6 milliamperes or less,& e at 1
milliampere.

The plckup and dropout
checked since any ch e h
both calibration point

ould be re-
shunts affects

If proper cal on
of the two sh
be necessary to

nnot be attalned by
use rews, 1t will usually
Increase or decrease the

follow of the contifts.

With t lar alarm unlt coll de-ener-
gized,
rig h

brat

mature should stay up against the
finally call-
action of the armature should

d contact assembly as
appy

occur at both the
tlion points.

plckup and dropout calibra-

i,

CSI and CSO Contactor Switches

AdJust the statlonary core of the switch for

a clearance between the statlonary core a‘ﬂ

the moving core of 1/32" when the switch 1s
plcked up. This can be done y the
relay up-side-down and screwl up core
screw of the swiltch untill th cts Just
separate. Then back off th screw ap-
proximately one turn and 1 lace. This

prevents the movling cor fro
sticklng to the
residual magnetism. Ju
ance for 3/32" by

strikling and
stati re Dbecause of
he contact clear-

of the two small nuts

on elther silde of Micarta disc. The CS-1
switch shoul t 2 amperes d.c. Test
for sticking a amperes d-c 1s passed

thru the
at .12
ampere

switch should pick up
Test for sticking at 1.0

the 1ndicators to operate at one

gradually I1ncreased. Test for
amperes d-c has been ap-
switches at 5 and 30 amperes d-c to make sure
that the 1ndicator before 1ts coll

1s shorted by the contactor switch.

operates

Out of Step Blocking Units
for Type RSN Relay Only

Telephone Relay

Energlize the telephone relay, X2, by ap-
plying 80 volts d-c with the pendulum relay
held 1n the operated posltion. The
should operate

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

the relay range.) The pendulum relay armature

should be pulled agalnst the core screw and

the X2 telephone relay should pick-up. Remove Energize each swltch separately thru the
the Jumpers from the voltage switch contacts. common resistor. The switches should pick-up
The pendulum relay armature should osclllate at 35 volts for the #25-wolt relay and 50
and hold the X2 relay closed for approximately volts for the 250-Volt ®elay. Check to make
3 seconds. This 1s the standard factory ad- sure the switches do,. nét stick closed after
Justment. The drop-out of the pendulum and X2 rated voltage (125 tode50 volts) 1s applied.
relay comblnation can be adJusted from ap-

proximately 20 cycles to 10 seconds. The drop

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

armature set screw. The time that P will keep

X2 picked up 1s adJusted by changlng the

8pacing of the two outer contacts of the P Repalr“workWdcan be done most satlisfactorily

relay. at the ffactory. However, Interchangeable
partsieaniwbe furnished to the customers who

Voltage Swiltches are equlpped for dolng repalr work. When

ordering parts, always glve the complete name-
Voltage switches, A, B, and C, should be ad- plate, data.
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INSTALLATION o

INSTRUCTIONS

L L 41-921. 1A

OPERATION e 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 blocklng which may have
been 1nserted for the purpose of securing the
parts that all
moving parts operate freely, 1lnspect the con-
tacts to see that

properly, and

during shipment, make sure

they are clean and close
operate the relay to check the
settings and electrical connectilons.

APPLICATION

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

carrler relaylng scheme to block or
Instantaneous tripping for faults ex-
to the line section to which 1t 1s ap=
pllied and to permlt instantaneous simultaneousg
faults. The grelay 1%

indication§yof fFault

ternal
tripplng for 1internal

arranged to respond to

power and direction provided by the,phase and
ground relays, thereby controlllng the,trans-
mission of the carriler signals. / TheQresponse

to ground faults may be glven preflerence over
the response to phase faults.

The type RSN relay 1s 1démntleéad’ to the type
RS except that 1t 1includes addiitional blocking
prevent

elements to tripping due to out-of-

step system conditlonss These elements do not
prevent or delay 1nstantaneous fault tripping
during out-of-step,conditfions except for three
faults

conditions can be cleared

phase faults.
out -ofi=-step

Three @hase occurring
during

by tripplng afterpa short time delay.

For type, HZ carrler relaylng elther the RS
or RSN relay may be used dependlng on applica-
tion With type HZM
relays, however, the RS relay, which has no
out=of-step blocking facllitles, 1s
The HZM relay 1s set so that 1t does

net, trip for power which the

requlrements. distance

always
used,.
swings from

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

SUPERSEDES |.L.41-921.1

¥ Denotes change from superseded issue.

separate ilmpedance-type out-of-step
used. The
cannot@ybe

tripping
relay 1s elements of
the RSN
of the HZM relay Is¥set wilth 1ts maximum reach

opposite toqthat of the 22 element.

out-of-step
used since the Z3 element

CONSTRUCTION AND OPERATION

The\), ®yppe RS or RSN relay consists of direc-
tional
eonbactor
Iny addition,
units, a

auxiliary, receiver and alarm unilts,

switches and operation indicators.
the type RSN relay contains three
voltage combination pendulum and
time-delay drop-out relays which are the out-
o0f-step elements.
tlon of the

Complete details of the operation

The construction and opera-
relay unlts are described below.
of this re-
lay in the carrier relaylng scheme 1s describ-
ed in I.L. 41-904%.

Directional Auxlillary Elements

These are two solenold type contactor
swlitches deslgnated as CSP and CSG. The
plunger of the contactor switch operates a

spring leaf arm with a silver contact surface
on one end and rigldly fixed to the frame on
the other end.
fastened to

position the
leaf
plunger travels

The CSP switch 1s
of the directional
of the
the operation

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.

spring.
energlzed by the operation
and second 1lmpedance unlts
and the CSG switch, by
directional

ground relay. The

phase relays,
of the
of the
back contacts of the two switches are connect-
in the

clrcults.

and over-

current elements

ed 1n serles
cathode
these switches opens up the cathode circuilt to

osclllator and amplifier
The operatlon of elther of

stop carrlier and to open the short around the

EFFECTIVE MARCH 1958
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RRT Operating Coil.
talned by the
(CS0) contacts
In this case

Ground preference 1s ob-
connection of the auxlliary
in parallel with CSP contacts.
if the ground relay starts car-
rier, the phase relays cannot stop carrier and
thus the

the phase

ground relay completely supersedes

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
rides 1n the front air

with the contacts projJecting

armature gap of the

frame outside.
The poles of a permanent magnet clamp directly
side of adjustable

located across the rear alr gaps.

to each the frame. Two
shunts are
These change the

path, as shown in Fig. 3, so as to

reluctance of the magnetic
force some

which is
fastened to the frame midway between the two

of the flux thru the moving armature
rear air 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 th2 adjustment.

Two stationary contact screws are mounted to
the left of the
assembly and adJjusted for
These contacts are deslignated, RRPgand

(front view) moving contact
normally open coOns
tacts.
RRG, and are connected in the phase and ground
trip cilrcults respectively. One stat®onary
mounted to the gight of the
assembly and adjusted for normally Closedwcon-
tact. This contact 1s designatedgRRB and used
In connection with the Out-of=8tep“protection

features.

contact screw 1s

These contacts
concentrlc colls, RRT
placed around the

aremoperated by two
andl. RRHj\ which are
armature “and” within the

magnetic frame. RRT,1s theloperating coll and
recelves 1ts enepgy Wfrommthe local battery
when elther CSP of CSG 1s“epened. RRH 1s the
holding coll ah@,recelves 1ts energy from the
carrler transmittedpeither

transmitter or the one at the other end of the

from the local
connected to
oppose each other wlth the operating coll RRT,
close the RRP and RRG contacts
and trip;4 anad the holding coll, RRH to hold
the RRP and)RRG contacts open and block trip-
pingw, ‘The

section. These two colls are

operating to

restralning torque of the RRH coll

s, sufficlent to overcome the operating torque

/A

RED HANDLE .

AUXILIARY ==
SWITCHES

{—CONTACTOR(SWITCHES

RESISTOR |

oA,
800 0 - 125 V0T~
1250 @ - 250 ¥.D.C.

UPPER POLAR UNIT
(RECEIYER UKIT)

1000 0 - 125 ¥.0.C.
Q- 280 v.0.C.

OPERATION INDICATOR

LOWER POLAR UNIT
(ALARM UNIT)

| _ CHASSIS OPERATED
SHORTING SWHTCH

I—RED HAMDLE
[~ TEST SWITCH
[~ CURRENT TEST JACK

—TERMINAL

FRONT VIEW

182A728

Fiig. 1.\ Internal Schematic of the Type RS Relay in Type
FT42 Case.

of the RRT coll.
contacts

and RRG
cannot close as long as- RRH 1s ener-

Consequently, RRP

glzed.

Alarm Unit

The alarm unit is similar in construction to

the receiver element except that 1t is ener-

gized by a single coil and operates a single

set of contacts. The coll is energized by the
received to close the contacts and
This unit has a higher-pick-up
than that of the receiver unit in order to ob-
tain a direct check on the sensiltivity of the
tubes 1n the carrier transmitter-recelver. The
of the

carrier 1s started indicates insufflclent out-

carrier

give an alarm.

failure alarm relay to pick-up when

put from the transmitter-receivers.

Contactor Switch

The contactor switches CS1 and CSO are smalli

solenold auxiliary switches connected in

serles 1n the trip cilrcult.

the swltch has a

The plunger of
circular conducting disc

S

B,
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mounted on 1ts 1lower end, and as the plunger

the disc bridges three silver
stationary contacts. The contacts of CSl1l seal
In the RRG trilp circult untll the auxiliary
swltch on the breaker opens the trip cilrcuilt.
of CSO are 1n parallel wilth the
that ground faults willl 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-
ping, the phase relays thru RRP, or the ground

relay thru RRG.

relays

Qut-of-Step Elements

The three voltage units designated 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 colls
dance unit
thru the

from the trip

are energlzed by the third impe4
of the corresponding phase reday
contacts of an auxiliary switch C3A
The back

tacts of the voltage elements are cOnnecfed in

voltage source. con=

parallel and permit tripplng as@long as any
The “front

contacts of the voltage elementsfareyin“series

one of the back contacts 1s closed.

with the back contact on the recelver element,
RRB, and the coll of the pendulum,relay.

The pendulum relay 1s a_ telephone type relay
wilth a horizontal springyarm extendlng between
two contact polnts.
tened to the
relay 1s a

A counterwelght 1s fas-
the arm. The X2
with slow
drop-out characteristdes. A solenold attracts
right-aggle bracket which 1in
setWofy break

freegend Gof
telephone type relay
an 1ron turm
operates ,a and make contacts.
Drop-outf 'delay “&s obtalned by the alr gap and
adJustmentd between the solenold core and the
armature,“andd{the copper slug on the core. X2
1s energized” by the pendulum relay contacts
wlth 1ts ©back contact 1n parallel with the

back contacts of the voltage switches and con-

neeted 1n the phase trip circuit. When the
pendulum relay 1s energilzed, 1ts arm 1s pulled
downward, to close the lower contact. Thils
energlzed the X2 relay. After the pendulum

relay 1s deenerglzed, the pendulum will oscil-

RED WANDLE —

AUXILIARY . __.—-—T7T
SWITCHES

PENDULUM RELAY

MID-TAPPED RESISTOR
TOTA

506 @ - 125 ¥.D.Co_ ]

1250 0 - 250 V.0.C.

COMTACTOR SWITCHES

TELEPHOME RELAY

UPPER POLAR UNIT<<]
(RECEIVER UNIT)

OPERATION 1ND)CATOR
el Ny

| AUXILIARY SwITCHES

CHASSIS OPERATED

R
LOWER (POLAR UNIT'
Y __+4--- SHORTING SWITCH

(ALARM UN1T)=——

—RED HANDLE
1~ TesT swiTen
“"CURRENT TEST JACK

- 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
the X2 relay will not drop-out untill after the
deenergized 1ts

contacts. Consequently,

pendulum oscillations have
coll. The
ments durlng out-of-step are explained in con-
nection with the operation of the
See I.L. 41-904.

CHARACTERISTICS

The characteristics of the various 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 Coill 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 Swiltches 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 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 1lnsure correct
operation of thls relay have beengmade at the
factory and should not be disturbed “after
recelpt by the customer. If theg adjustments
have been changed, the relay ¥akenvapart for
repalrs, or 1f 1t 1s desired_ o check the ad-
Justments at regular malntenance ‘periods, the

Instructions below should be, foldowed.

All contacts should“be c¢leamed periodically.
A contact burnishef S#182R836HO1 is recommended
for this purposef{ ,The€ usegpof abrasive material
for cleaning contac¥€s, i8§ not recommended, be-
cause of the danger of"embedding small parti-
cles in the face of the soft silver and thus
impairing the contact.

Directional "Auxiliary Units

The “two contactor switches, CSP and CS3G,
haveWadjustable plunger travel. AdJjust the

A

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 hage
1/64" travel 1in the opposite direction after
the upper contacts make. This 1s accomplished
by screwlng down the set screw on top of the
switch untll the upper contacts are Just able
to make as the plunger hits the gipper stop.
Then back off thils screw one gurn,and lock 1n
place.

Each contactor switch hasa section of a
tapped resistor 1n seriespwith it, and will
pick up positively wheny rated trip circuilt
voltage 1s applied a€Pess the coll and 1its
section of the resistor.

The pick-up, of (thé cofl and its resistor is
45-60 volts forftheld®5 volt relays and 90-120
volts for, 250 veltirelay. These elements have
an intermittentarating, and should not be en-
ergized for more than a few seconds.

Polar Reeeiver Unit

Back /off contact screws so that they do not
make contact. Screw magnetlc shunts into the
@ll1-out position (5 or 6 screw threads  show-
dng.) The armature should remain against
whichever side it 1s pushed with this adjust-
ment.

Contact Adjustment

Push the armature to the 1left, and adJjust
both left hand contacts untll they barely make
a 1lilght circuilt. At this polnt, 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 serles, wilth polarity as
shown 1n the schematlic dlagram.
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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 unilt from the

front. (all future references to armature

movement shall be glven as viewed from the

front of the relay).

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

RRH,
observing

apply 10 to 20
d.c. current correct
The armature should now move to the
both

contacts stay closed, or simply that

De-energilze colls and see that

stays up agalnst the right hand
contact stops.

Run both
then back 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 coil
right hand
screw should be turned out to lower “this value

value currentmgreater

shunt

to the correct 4 milliampere point%

holding coil (curremt to 6

adJust théWleftgdhand shunt

the armature nresets, or moves to
If the armature resets at a value
less than 6qmilliamperes, the left
This
the peset w@lue of the armature

Increase the
milliamperes and
screw until
the right.
of current
hand shunt screw should beypturned out.
willl 1ncrease
carrect 6

and provide for the milliampere

reset value.

Minor adJustments of both shunt screws must
be madedseveraltimes untll the desired opera-
ting “@olints are obtalned, the adjust-
ments of “One sShunt screw affect the adjustment

since

on the other shunt screw.

If adJustments
not, glve proper

of the two shunt screws do
calibration, 1t will usually
be“necessary to reduce or increase the contact
whether the
pickup and dropout, i1s

follow depending upon current
differential,

too small or too large.

between

should
at both the opening and closing values

The armature operate withfa snappy
action

of holding coll current.

Polar Alarm Unit (Normal Adjustment)
Contact Adjustment

AdJust the right and &eft _hand contacts for

three turns follow &g, described under contact

adjustment of the polarjrecelver unit.

Calibration

Then
back out bofhishunt screws approximately seven
coll
observidghcorrect polarity, and then screw in
the left / hand shunt
movesytoithe right.

Turn both shunt sgrews all the way in.
turns. Apply 8 milliamperes d.c. to the
screw untll the armature

If the
the pight at 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 point by re-

mi1TThamperes,
until
midl 1 amperes.

the armature

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
points again and make any minor
adjustments to the shunt screws that may be

necessary until correct callbration 1s ob-

talned.

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,

Screwlng in

turn cause a change 1n
making necessary several slight readjustments
of both shunt screws to obtailn the desired
calibration. The as filnally call-

brated should pickup and dropout with a snappy

armature

action.

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 retain the :alarm feature for

communication signalling, a time delay cilrcuilt

5
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1s used which requires reconnection and re- occur at both the pilckup and dropout calilbra-
adjustment of the alarm unit to have the oppo- tion points.

slte polarity and normally closed contacts.
Where specifiled, thils adjustment 1s made be-
fore shipment. Thils adjustment gives approxi-

CSI and CSO Contactor Swiltches

telv 1 4 del AdJust the stationary core of the switch for
mate secon elay.
v v a clearance between the stationary core an@d

the moving core of 1/64" when the tch 1s
Contact Adjustment
plcked up. Thils can be done the
relay up-slde-down and screwln core
AdJjust the right and 1left hand contacts for
screw of the swiltch untll t taéts Just
three and one-half turns follow as described
separate. Then back off the screw ap-
under contact adjustment of the polar recelver
unit proximately one turn and 1lo ace. This
prevents the moving core rom) “striking and
stickling to the stati e because of
Calibration
e resldual magnetism. ust e contact clear-

back out both shunt screw approximately seven
switch should

for stickil amperes d-c 1s passed

thru the c CSO switch should pick up
armature should move to the left at thls value
at .12 a% . Test for sticking at 1.0

ance for 3/32" by S the two small nuts
Turn both shunt screws all the way in. Then
on elther side off(t arta disc. The CS-1
t

2 amperes d.c. Test
turns. Reverse the polarity of the coll and

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

of current. If the armature moves to the left
ampere DLC.
at values of current greater than 6 milli-

amperes d.c., screw 1n the right hand shunt a1cator
a
screw, and 1f the armature moves to the left

at values of current less than 6 milliamperes,
Ju the 1ndicators to operate at one

the right hand shunt screw should be turne
ere d-c gradually 1ncreased. Test for

out.
king after 30 amperes d-c has been ap-
led. Check the 1ndicator and the contactor.
Decrease the current to 1 milliampere an
witches at 5 and 30 amperes d-c to make sure
the armature does not move to the right

that the 1ndlcator operates before 1ts coill
this value of current,screw 1n the le h
¢ 1s shorted by the contactor switch.

shunt screw until it does move to ﬁﬂé r
As finally calibrated, the Qould Out of Step Blocking Units
open at 6 milliamperes or less,% e at 1  for Type RSN Relay Only

milliampere.

Telephone Relay

The pickup and dropout should be re-
checked since any cha he shunts affects Energlze the telephone relay, X2, by ap-
ts plying 80 volts d-c with the pendulum relay

both calibration po

armature held 1n the operated poslition. The

If proper calib on nnot be attained by telephone relay should operate positively,

when the pendulum relay armature 1s held down

use of the two shun rews, 1t will usually

to make the lower contact and should not oper-
be necessary to 1ncrease or decrease the

follow of the conta.xs. ate when the armature 1s held up to make the

top contact.

With _th ar alarm unit coil de-ener- Pendulum Relay

glzed, e ature should stay up agalnst the
righ contact assembly as filnally call- To check the operation of the pendulum re-
br appy action of the armature should lay, connect Jumpers across the make contact

-

% ¥
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on the voltage
apply 125
pendulum relay.

elements, A, B, and C, and

volts or 250 volts d-c across the
(The voltage will depend upon
the relay range.)
should be pulled agalnst the

the X2 telephone relay should plck-up.

The pendulum relay armature
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
This 1s the

The drop-out of the pendulum and X2

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

of the

The drop
out time adjusted by means of the

The time that P will keep
adjusted by

two outer contacts of the P

changlng the
8pacing
relay.

Voltage Swiltches

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

Justed so that there 1s a clearance lof 1/B64"

between the plunger and the coref with® the

plunger picked up.

swltch
The swdfches should pick-up

the 125-volt relay and 50
for the 250-vol¥yrelay. Check to make
the swltches d0 jnmot“stick closed after
(125 go 250 volts) 1s applied.

Energlize each separately thru the

common reslstor.
at 35

volts

volts for

sure

rated voltage

RENEWAL PARTS

Repalr mork can be done most satisfactorlly
at the
partsjcan, be furnished to

factory. However, Interchangeable
the customers who
When

ordering parts, always glve the complete name-

aremequipped for dolng repalir work.

plate data.
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