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OPERATION ¢ MAINTENANCE

TYPES RS AND RSN CARRIER AUXILIARY
RELAYS 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 is an auxiliary relay used
in the carrier relaying scheme to block or
prevent instantaneous tripping for faults ex-
ternal to the line section to which it is ap-
plied and to permit instantaneous simultaneouf
tripping for internal faults. The reday,is
arranged to respond to indications ©Of fault
power and direction provided by the,phasge and
ground relays, thereby controlling theytrans-
mission of the carrier signals. TheWresponse
to ground faults may be given preferéncerover
the response to phase faults.

The type RSN relay is identical®to the type
RS except that it includesqadditienal blocking
elements to prevent trippingy due to out-of-
step system conditionsm Thése elements do
not prevent or delay instantaneous fault
tripping during outzef-Step conditions except
for three phase faudts. Three phase faults
occurring during, out-of -step conditions can be
cleared tyftripping, after a short time delay.

For typeyHzZ carrier relaylng eitner the RS
or RSN relayimay be used depending on ap-
plication requirements. With type HZM dis-
tance relays, however, the RS relay, which has
no out-of-step blocking faclilities, 1s always
uged. ), The HZM relay 1s set so that 1t does
noty trip for power swings from which the
system can recover without golng out-of-step.
If the system does go out-of-step, tripping
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may be deslired. To eet),thdPs requirement, a
separate 1mpedance-typel out-of-step tripping
relay 1s used. The Gout=of-step elements of
the RSN cannot %be used” since the 23 element
of the HZM relayils sét with 1ts maximum reach
opposite to that of“she Z2 element.

CONSTRUCTION AND OPERATION

The type “BRS or RSN relay consists of di-
rectional ) auxiliary, receiver and alarm ele-
ment s, contactor switches and operation indi-
catorss In addition, the type RSN relay con-
tains three voltage elements, a combination
pendulum and time-delay drop-out relays which
are the out -of -step elements. The con-
struction and operation of the relay elements
are described below. Complete details of the
operation of wghis relay 1in the carrier re-
laying scheme is described in I.L. 41-600.6.

Directional Auxiliary Elements

These are two solenoid type contactor
switches designated as CSP and CSG. The
plunger of the contactor switch operates a
spring leaf arm with a silver contact surface
on one end and rigidly fixed to the frame on
the other end. The stationary contact is also
fastened to the frame and in the deenergized
position the contacts are held closed by the
leaf spring. When the coil is energized, the
plunger travels upward breaking the contacts.
The CSP switch is energized by the operation
of the directional and second impedance ele-
ment 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 con-
nected in series in the oscillator and ampli-
fier cathode circuits. The operation of
either of these switches opens up the cathode
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circuit to stop carrier and to open the short

RRT Operating coil. Ground pre-
ference 1s obtained by
(CS0) contacts

parallel with CSP contacts.

around the
connecting the aux-
iliary of the ground relay in
In this case ' 1if
the ground relay starts carrier, the phase re-
and thus the ground

lays cannot stop carrier

relay completely supersedes the phase relays,

as far as carrier control 1s concerned.

Receiver Element

The polarized relay consists of an arma-
ture and contacts mounted on a leaf spring

supported symmetrically within a magnet frame.
The armature rides in the front air gap of the
with
The poles of a permanent magnet clamp directly

frame the contacts projecting outside.

to each side of the frame. Two adjustable

shunts are located across the rear air gaps.
These

path so as to force some of the flux thru the

change .the reluctance of the magnetic

moving armature which is fastened to the frame
Fldx
it and creategya

midway between the two rear air gaps.
in the
magnetic bias,
either the 1left or the right,

the adjustment.

armature polarizes

causing 1t to move towards

depending upon

Two stationary contact screws arégmounted to
the 1left (front view)
and adjusted

of the amoving® contact

assembly for mormalldy open con-
tacts. These contacts are designdted, RRP and
RRG,

trip

and are connected in {the phase and ground

circuits respectiwelyn One stationary

contact is mountgd €o the right of the
assembly and adjusted forgnormally closed con-
tact. designated RRB and

used in conne€tiod with the out-of-step pro-

screw

This contact s

These contacts are operated
RRT and RRH, which
and within the
RRT is the operating colil and
receivesWits local battery
when either), CSP or CSG is opened. RRH is the
holding,eo0ll and receives its energy from the

tection features.

by two concentric® coils,
are placed around the armature
magnetic frame,

energy from the

garrier transmitted either <{rom the 1local

transmitter or the one at the other end of the
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Fig. I=-Internal Schematic of the Type RS Relay in the Type
FT\Case for use in the Type HZ Carrier Scheme. Omit
Test Switches for the Relay in the Standard Case.

section. These two coils are connected to

oppose each other with the operating coil RRT,

operating to close the RRP and RRG contacts
and trip; and the holding coil, RRH, to hold
the RRP and RRG contacts open and block
tripping. The restraining torque of the RRH
coll is sufficient to overcome the operating
torque of the RRT coil. Consequently, RRP and
RRG contacts cannot close as long as RRH is
energized.

Alarm Element

The alarm element is similar in construction
to the that it is

energized by and operates a

receiver element except

a single coil
single set of contacts. The coil 1s energized
by the receilved carrier to close the contacts
and give an alarm. This element has a higher
than

obtain

pick-up that of the receiver element in

order to a direct check on the sensi-
tivity of the

transmitter-receiver.

tubes in the carrier
The

alarm relay to pick-up when carrier 1s started

failure of the

indicates insufficient output from the trans-

mitter-receivers.
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Fig. 2—Internal Schematic of the Type RS Relay in the Type
FT Case for Use in the Type HZM Carrier Scheme.

Contactor Switch

The contactor switch, CSI, 1s a small
solenoid auxiliary switch connected in series
in the trip of the
switch has a circular conducting disc memunted

on its lower end, and

circult. The plunger
as the plungerfdtravels
upward, the disc bridges three silver ‘station-
of CST
the trip circuit until the auxiliarymswiteh on

ary contacts. The contacts sealpin
the breaker opens the trip circuitl

Operation Indicators

showy whether the
fault was a phase fault or“g ground fault by
indicating which redays @id the actual
the phase Felays thru RRP, or the
ground relay thru RRG.

Two operation indicatons

tripping,

Out -0f-StepgElements

The three w#oltage elements designated as A,

B, and C are gontactor switches similar to
those described above except that each is pro-
vided with a set

congacts

of back or normally closed
as well as the normal make contacts.
Thelr) coils are energized by the third impe-
dancetelement
laym thru the

CSA from the trip
of the

nected in parallel and permit tripping as long

of the corresponding phase re-
contacts of an auxiliary switch
back

are con-

voltage source. The

contacts voltage elements
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Fig. 3—Internal Schematic of the Type RS Relay in the Type
FT Case for use in the Type HZ Carrier Scheme.

as any one of the back contacts is closed.
The front contacts of the voltage elements are
in series with the back contact on the re-
element, RRB, and the <coil of the

pendulum relay.

celver

The pendulum relay 1s a telephone type re-
lay with a horizontal spring arm extending be-
tween two contact points. A counterweight 1is
the free end of the arm. The X2
type relay with slow

A solenoid attracts
bracket which

break and make contacts.

fastened to
relay 1s a telephone

drop-out characteristics.
an 1iron right-angle in turn
operates a set of
Drop-out delay 1s obtalned by the alir gap and

ad justment between the solenoid core and the
armature, and the copper slug on the core. X2
1s energized by the pendulum relay contacts
with 1ts back in parallel with the
back contacts of the voltage switches and con-
nected 1n the When the
pendulum relay 1s energized, its arm is pulled
This

After the pendulum

contact
phase trip circuit.

downward, to close the lower contact.

energized the X2 relay.
relay 1is deenergized, the pendulum will oscil-
late for a short time alternately breaking and
making both

of its contacts. Consequently,

3
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the X2 relay will not drop-out until after the
pendulum oscillations have deenergized 1ts
coil. The complete operation of these ele-
ments during out-of-step are explained in con-
nection with the operation of the carrier
scheme. See I.L. 41-600.6. #

CHARACTERISTICS

The characteristics of the various elements
of the relays are as follows:

125 Volts 250 Volts
Avg. Ohms Avg. Ohms

CSP or CSG Coil 70 70
CSP & CSG Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coil Resistor 1000 2000
RRH Holding Coill 1700 1700
AL Alarm Coill 500 500
P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000Q
CS1 Contactor Switch

(2 amps.) 0.23 o3
Operation Indicator (1 amp.) 0.16 ™W16

The pick-up and operating valuesgof” thése
elements are given under '"Ad§ustments) and
Maintenance".

RELAYS IN TYPE FI_CASE

The type FT cases are dust-pnoof enclosures
combining relay elementSWand“knife-blade test
switches in the same casef This combination
provides a compact Flexible assemble easy to
maintain, inspeet, test “and adjust. There are
three maln undts’ of £’the type FT case: the
case, cover and €has8sls. The case 1s an all
welded steel housing containing the hinge half
of the knife-blade test swltches and the
terminalg) for external connections. The cover
1s a ,drawn steel from with a clear window
which flts“over the front of the case with the
switeheswelosed. The chassls 1s a frame that
s@pports the relay elements and the contact
jgawghalf of the test switches. This slides in
and out of the case. The electrical con-

4

nections between the base and chassls arg
completed through the closed knife-bladesjg

Removing Chassis

To remove the chassis, first remove the
cover by wunscrewing the captive nuts at the
corners. There are two cover“nutg on the S
size case and four on the L and“M, slize cases.
This exposes the relay €lements and all the
test switches for inspection/and testing. The
next step 1s to open the test switches.
Always open the elongated red handle swiltches
first before any off the,black handle switches
or the cam action, latches. This opens the
trip circuit 40 prevent accildental trip out.
Then open®all fthe remalning switches. The
order of opening the remalining switches is not
Important. In ‘opening the test switches they
should beymoved all the way back agalnst the
stopse With all the switches fully opened,
gragp theftwo cam action latch arms and pull
outward. Thils releases the chassis from the
cage.npUsing the latch arms as handles, pull
the chassis out of the case. The chassis can
be set on a test bench in a normal upright po-
sition as well as on 1ts top, back or sides
for easy inspection, maintenance and test.

After removing the chassis a duplicate
chassis may be 1Inserted 1n the case or the
blade portlon of the switches can be closed
and the cover put in place without the
chassis. The chassls operated shorting switch
located behind the short circuiting test
switch prevents open circuiting that circuit
when the short circulting type test switches
are closed.

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

Electrical Circuilts

Each terminal 1in the base connects thru a
test switch to the relay elements 1n the
chasslis as shown on the internal schematic
diagrams. The relay terminal is identified by

-
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numbers marked on both the inside and outside
of the Dbase. The test switch positions are
identified by 1letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassis is re-

moved from the case.

The potential and control circuits thru the
relay are disconnected from the external cir-
cuit by opening the associated test switches.
Opening the short circuiting test switch
short-circuits that circult and disconnects
one side of the relay element but leaves the
other side of the element connected to the ex-
ternal circuit thru the current test jack
jaws. This circuit can be isolated by in-
serting the current test plug (without ex-
ternal connections) by inserting the ten cir-
cult test plug, or by inserting a piece of in-
sulating material approximately 1/32" thick
into the current test jack jaws. Both
switches of the short circuiting test switch
palir must be open when using the current test
plug or insulating material in this manner to
short-circuit the external circuit.

A cover operated switch can be suppliedfwith
its contacts wired 1n series with“the trip
circuit. This switch opens the t#dp, clircuit
when the cover is removed. This swifch ‘€an be
added to the existing type FT cé@ses at any
time.

Testing

The relays can be tested “dnVservice, 1in the
case but with the external circuits isolated
or out of the casegas, Ffollows:

Testing in Serwice

The ammeter test plug can be inserted in the
current test gjaws after opening the knife-
blade switch to check the current thru the re-
lay. This plug consists of two conducting
strips separated by an insulating strip. The
ammeter is connected to these strips by termi-
nalWyscrews and the leads are carried out thru
heles in the back of the insulated handle.

Voltages between the potential circuits can
be measured conveniently by clamping #2 clip

leads on the projecting clip 1lead lug . on the

contact jaw.

Testing in Case

With all blades 1in the full opeh position,
the ten circuit test plugmean be inserted in
the contact jaws. This 4eonnects the relay
elements to a set of Bindimg posts and com-
pletely 1solates thé relaypcircults from the
external connections® /by) means of an insu-
lating barrier on the plug. The external test
circuits are conhected®to these binding posts.
The plug 1is gimnsertEed in the bottom test jaws
with the binding posts up and in the top test
switch jawspwith, the binding posts down.

The ‘externad test circuitss may be made to
the relay, elements by #2 test clip leads in-
steadgor, the test plug. When connecting an
external test circuit to the short circuiting
elements using clip 1leads, care should be
taken to see that the current test Jjack jaws
are open so that the relay 1s completely iso-
Tated from the external circults. Suggested
means for isolating this circult are outlined
above, under "Electrical Circuits".

Testing Out of Case

With the chassis removed from the base, re-
lay elements may be tested by using the ten
circuit test plug or by #2 test clip leads as
described above. The factory calibration is
made with the chassis in the case and removing
the chassis from the case will change the
calibration values by a small percentage. It
is recommended that the relay be checked in
position as a final check of the calibration.

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 two mounting studs for the standard cases
and the type FT projection case or by means of
the four mounting holes on the flange for the
semi-flush type FT case. Either of the studs
or the mounting screws may be utilized for
grounding the Trelay. The electrical con-

9
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nections may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestoes or slate panel mounting. The
terminal studs may be easily removed or in-
serted by locking two nuts on the studs and
then turning the proper nut with a wrench.

The carrier relaying d-¢ schematic (sup-
plied with the carrier order) should be con-
sulted for details of the external connections
of these relays.

ADJUSTMENTS AND MAINTENANCE

The operating time of this relay may be af-
fected by disturbing the flexible leads to the
moving contacts. Care should be taken that
they are not Yisturbed during maintenéance.

The proper adjustments to 1insure correct
operation of this relay have been made at the

Each contactor switch has a section of
tapped resistor 1in series with it, and
pick up positively when rated trip cireuit
voltage 1s applied across the coil and its
section of the resistor.

L 4

The minimum pick-up of the coi its re-
sistor is 40 volts for the 1 v relays and
100 volts for the 250 volt rela

Back off contact sc s sP@'that they do not
make contact. Scr ic shunts into the
all-out position. he ature should remain
against whichevm it is pushed with this

e
lts d-c to the 125 volt relay or

to the 250 volt relay across RRT
Coil, e operating coil resistor and the car-

Receiver Element

ad justment.

factory and should not ©be disturbed after e esistor in series (RRT coil in series
receipt by the customer. If the adjustment 000 or 10,000 ohms) with polarity as
have been changed, the relay taken apart f sho in the schematic diagram. The CSP and

repalrs, or if it is desired to check the a

justments at regular maintenance periods,
instructions below should be followed.

A1l contacts should be periodicall le
with a fine file. S#1002110 fiilelis reeom-

mended for this purpose. The use sive

material for cleaning contactsgils n recom-
mended, because of the da r embedding

small particles in the face t ft silver
and thus impairing the contact.
n

Directional Auxili

The two cont@cto ches, CS3P and CSG,
travel. Adjust the
two nuts on the b of the fixed shaft so
that the plunger has 1/8" travel after the

The plunger should have

have adjustab un

lower contacts make.
1/64" +travel in the opposite direction after
the upp, tacts make. This 1s accomplished
by screwing own the set screw on top of the
swit u 1 the upper contacts are just able
t as the plunger hits the upper stop.

back off this screw 1/2 turn and lock in

C3G switch back contacts should be blocked
pen. The armature should move to the left
Ad just both left-hand contacts
until they barely make a light circuit. A

(front view).

flickering light is permissible. Give both of
the left-hand contact screws an additional 1/3
turn to secure the required 8 mil follow.
Similarly, apply 125 or 250 volts d-c to the
operating coil as before and 10 to 20 mil-
liamperes d-c to the holding coil (RRH) with
the correct polarity. The armature should
move to the right. Adjust the right-hand
stationary contact until it ©barely makes a
light circuit, then give the right-hand
contact screw an additional 1/3 turn to
secure the proper contact follow. Deenergize
both coils and see that the back contact stays
closed.

Calibration

Screw in the left-hand shunt so that the top
air gap alone is shunted. This should
increase the armature bias towards the right-
hand back contact. Energize the operating

coil with 125 or 250 volts d-c and the holding

J
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coil with 4 milliamperes 4-c. The right hand
contact should remain closed. Screw in the
right-hand shunt until the armature moves to
the left. Tighten up both lock screws on both
shunts and recheck the above adjustments. In-
crease the holding coil current to 6 + .25
milliamperes d-c and see that the armature
closes the back contact with a snappy action.

Alarm Element (Normal Adjustment)

Contact Adjustment

Adjust the right-hand contact in the same
manner as described above under the Receiver

Element.
Calibration

Screw 1in the right-hand shunt until the top
air gap alone 1is shunted. Apply 8 milli-
amperes d-c to the coil with correct polarity

and then screw 1in the left-hand shunt unti
the armature closes the right-hand cont

With this adjustment, the- armature sh Y
to the 1left with 4 to 6 milliampe the
holding coil. Lock the shunts in s n and
recheck the calibration several ti&
Alarm Element (Telemetering Adju@

Telemetering impulses Qove t carrier

channel would normally i x e alarm ele-
ment and the alarm bel nle they are dis-
3

connected. To retai th larm feature for

communication signal f=4 ime delay circuit
is used which requires reconnection and re-
ad justment of m element to have the
opposite ©polar al normally closed con-
tacts. Wher S fied, this adjustment is
made before g sh ent. This adjustment gives

approxi 1 cond delay.

Contact Adjustment

ith fg; element de-energized, screw the
hand shunt all the way in, and back the
hand shunt all the way out. This will

ease the armature bias towards the right

and move the armature in that direction. Back
off the stationary contact screw and then
screw it up until it barely makes a light cir-

cuit. Give the screw an additional o rd
of a turn to secure the required 8/mi ollow.

Calibration

L 4

Reverse the polarity the coil. This
means that the conta @ held open when
the coil is energized. c f the left-hand
shunt slightly e in the right-hand

%closes at 1 milli-
uld open at 6 milli-

an
shunt until the ¢
T

ampere. The cont S
amperes or les h differential between
pick-up and - is decreased by closing

more of t rea alr gaps. This can be done

by furt ewing 1in both the right and
left-ha ts and rechecking the pick-up

- values. This recheck 1is 1im-
ince any change of the shunts
both calibration points. Lock the
in position and recheck the calibra-

S-1 Contactor Switch

Adjust the stationary core of the switch for
a clearance between the stationary core and
the moving core of 1/64" when the switch is
picked up. This can be done by turning the
relay up-side-down and screwing up the core
screw of the switch until the contacts just
separate. Then back off the core screw ap-
proximately one turn and lock in place. This
prevents the moving core from striking and
sticking to the stationary core because of
residual magnetism. Adjust the contact clear-
ance for 3/32" by means of the two small nuts
on eilther side of the Micarta disc. The
switch should pick up at 2 amperes d-c. Test
for sticking after 30 amperes d-c 1is passed
thru the coil.

Operation Indicator

Adjust the 1indicators 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 and 30 amperes d-c to make sure
that the indicator operates before its coil

is =shorted by the contactor switch.
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Out of Step Blocking Elements
for Type RSN Relay Only

Telephone Relay

Energize the telephone

volts d-c
held in the
should

when the pendulum relay armature

relay, X2, by ap-
with the pendulum relay
The
positively,
is held down
to make the lower contact and should not oper-
is held up to make the

plying 80
armature operated position.

telephone relay operate

ate when the armature

top contact.

Pendulum Relay

To check the operation of the pendulum re-

lay, connect jumpers across the make contact
on the voltage elements, A, B, and C, and
apply 125 volts or 250 volts d-c across the

pendulum relay. (The voltage will depend upon
the relay range.)
should be pulled
the X2 telephone

move the jumpers

The pendulum relay armature
against the core screw a
relay should pick-up. e

from the voltage sw

tacts. The pendulum relay armature
cillate and hold the X2 relay cl
This is the
factory adjustment. The drop-out

3
Q
&

L 4

proximately 3 seconds.

lum and X2 relay combination can b ed
from approximately 20 cycles to 0 conds.
The drop out time of X2 is adjust means
of the armature set screw. The time that P

will keep X2 picked up is adjusted by changing
the spacing of the two outer contégts of the P

N

Voltage Switches, VA é and C, should be ad-
so that t 1/64"
D er) "and the core with the

relay.

Voltage Switches

justed a clearance of
between the

plunger pic

Energi switch separately thru the
common [ re r. The switches should pick-
5 ts for the 125-volt relay and 50

the 250-volt Check to make
do not stick closed after
voltage (125 to 250 volts) is applied.

relay.
switches

RENEWAL PARTS

Repair work can be done most satisfactorily

at the factory. However, interchangeable
parts can be furnished to the customers who
are equipped for doing repair work. When

ordering parts, always give the complete name-
plate data.
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INSTALLATION o

: I.L. 41-603.4 B
OPERATION o MAINTENANCE

INSTRUCTIONGS

TYPES RS AND RSN CARRIER AUXILIARY
RELAYS FOR PLATE KEYED CARRIER SETS

CAUTION
to service,

Before putting protective relays in-
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 clean and close

properly,
settings and electrical connections.

that they
and operate the

are

relay to check the

APPLICATION

The type RS relay is an auxiliary relay used

in the carrier relaying scheme to block or
prevent instantaneous tripping for faults ex-
ternal to the line section to which it is ap-
plied and to permit instantaneous simultaneous
faults.

indications

internal The reglajy, is
of fault

power and direction provided by the, phasé and

tripping for
arranged to respond to
ground relays, thereby controlling theytrans-

mission of the carrier signals. Thejresponse

to ground faults may be given preferenge” over

the response to phase faults.

The type RSN
RS except that it includesfadditional blocking

relay is identical*to the type

elements to prevent trippingy due to out-of-
The'se

instantaneous

elements do
fault
conditions except
faults
occurring during, outof -step conditions can be

step system conditions®

not prevent or delay
tripping during out=ef-step
Three phase

for three phase fault$s.

cleared bty tripping,after a short time delay.

For typeliZ carrier relaylng eiltner the RS
or RSN relayimay be used depending on ap-
plication With type HZM dis-

tance relays, however, the RS relay, which has

requirements.

no out-of-step blocking faclilities, 1s always
tigéd. ), The HZM relay 1s set so that 1t does
noty trip for power from which the
system can recover wilthout golng out-of-step.
If the system does go out-of-step, tripping

swings

SUPERSEDES L. 41-603.4A

may be desireé. To meet), thls requirement, a
Impedance~type
relay 1s used. The Gout=of-step
the RSN cannot %Be used” since the 23 element
of the HZM relgyids set with 1ts maximum reach
opposite to that of“ithe Z2 element.

separate out-of-step tripping

elements of

CONSTRUCTION AND OPERATION

RSN

auxiliary, receiver

The type “BRS or
rect ional

relay consists of di-
and alarm ele-
nment sy, contactor switches and operation indi-

catorss In addition, the type RSN relay con-

tains three voltage elements, a combination
pendulum and time-delay drop-out

the

relays which

are out -of -step elements. The con-

struction and operation of the relay elements
are described below.
of this

laying scheme is described in I.L. 41-600.6.

Complete details of the

operation relay 1in the carrier re-

Directional Auxiliary Elements

These are two solenoid type contactor
switches designated as CSP and CSG. The
plunger of the contactor switch operates a

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

and rigidly fixed to the frame on
The stationary contact is also
and in the deenergized
closed by the
When the coil is energized, the

position the contacts are held
leaf spring.
plunger
The CSP

of the directional

travels upward breaking the contacts.
switch is energized by the operation
and second
and the CSG switch,
by the operation of the directional and

impedance ele-
ment of the phase relays;
over-

The
two switches are con-

current elements relay.
back
nected in series in the oscillator
cathode The

opens up the cathode

of the ground
contacts of the
and ampli-
fier

circuits. operation of

either of these switches

EFFECTIVE APRIL 1949



TYPES RS & RSN RELAYS

circuit to stop carrier and to open the short
around the RRT Operating coil. Ground pre-
ference 1s obtained by connecting the aux-
iliary (CSO) contacts of the ground relay in
parallel with CSP contacts. In this case if
the ground relay starts carrier, the phase re-
lays cannot stop carrier and thus the ground
relay completely supersedes the phase relays,

as far as carrier control is concerned.

Receiver Element

The polarized relay consists of an arma-
ture and contacts mounted on a leaf spring
supported symmetrically within a magnet frame.
The armature rides in the front air gap of the
frame with the contacts projecting outside.
The poles of a permanent magnet clamp directly
to each side of the frame. Two adjustable
shunts are located across the rear air gaps.
These change the reluctance of the magnetic
path 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 1t and createS)a
magnetic bias, causing it to move towards
either the 1left or the right,
the adjustment.

depending upon

Two stationary contact screws arepmounted to
the 1left (front view) of the moving ®contact
assembly and adjusted for noxmally open con-
tacts. These contacts are désignated, RRP and
RRG, and are connected in the phase and ground
trip circuits respectimely. One stationary
contact screw 1is mounte@ to the right of the
assembly and adjusted, fopgn©rmally closed con-
tact. This coptact 1§, designated RRB and
used in conne€tiod witldythe out-of-step pro-
tection featuresi(y ThHese contacts are operated
by two concentric™ coils, RRT and RRH, which
afe placed around the armature and within the
magnetic, frame.™ RRT is the operating coil and
receives Wts energy from the 1local battery
when eitheéwr ) CSP or CSG 1s opened. RRH 1s the
holdIngytoil and receives its energy from the
carrier transmitted either from the local

transmitter or the one at the other end of the

2
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Fig. 1==Internal Schematic of the Type RS Relay in the Type
FT\Case for use in the Type HZ Carrier Scheme. Omit
Test Switches for the Relay in the Standard Case.

section. These two coils are connected to
oppose each other with the operating coil RRT,
operating to close the RRP and RRG contacts
and trip; and the holding coil, RRH, to hold
the RRP and RRG open and block
tripping. The restraining torque of the RRH

contacts

coll is sufficient to overcome the operating
torque of the RRT coil. Consequently, RRP and
RRG contacts cannot <close as long as RRH is

energized.

Alarm Element

The alarm element is similar in construction
to the receiver element except that it is
energized 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 element has a higher
pick-up than that of the receilver element in
order to obtain a direct check on the sensi-
tivity of the tubes in the carrier
failure of the

alarm relay to pick-up when carrier is started

transmitter-receiver. The

indicates insufficient output from the trans-

mitter-receivers.
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Fig. 2—Internal Schematic of the Type RS Relay in the Type
FT Case for Use in the Type HZM Carrier Scheme.

Contactor Switch

The contactor switch, CSI, 1is a small
solenoid auxiliary switch connected
in the trip

switch has a circular conducting disc

in series
of tHe
mounted

circuit. The plunger

on its lower end, and as the plungenftravels
upward, the disc bridges three silver “station-
ary contacts. The contacts of CS14,seal, in
the trip circuit until the auxiliarymswiItieh on
the breaker opens the trip circuit.

Operation Indicators

show, whether the
fault was a phase fault orva ground fault by
indicating which did the
the phase (relays thru RRP, or the

Two operation 1indicatons

relays actual
tripping,

ground relay thru RRG.

Out -0f -SteppElements

The three y¥0ltage elements designated as A,

B, and C &are gontactor switches similar to
those described above except that each 1s pro-
vided with a set

contacts

of back or normally closed
as well as the normal make contacts.
Thei®, coils are energized by the third impe-
dancetelement
Tayy thru the

€SA from the trip
of the

nected in parallel and permit tripping as long

of the corresponding phase re-
contacts of an auxiliary switch
back

are con-

voltage source. The

contacts voltage elements

TOP 7TEST SWITCH

SHORT CIRCOIT 70\BASE TERMS.
swireH — E E :_11 | CURRENTTEST TACK
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Fig. 3—Internal Schematic of the Type RS Relay in the Type
FT Case for use in the Type HZ Carrier Scheme.

as any one of the back contacts i1s closed.
The front contacts of the voltage elements are
with the back contact on the re-

RRB, and the coil of the

in series
ceiver element,

pendulum relay.

The pendulum relay 1s a telephone type re-

lay with a horizontal spring arm extending be-
tween two contact points. A counterweight 1is

fastened to the free end of the arm. The X2

relay 1s a telephone type relay with slow
drop-out characteristics. A solenoid attracts
an 1ron right-angle bracket which in turn

operates a set of break and make contacts.

Drop-out delay 1s obtained by the air gap and

ad justment between the solenoid core and the
armature, and the copper slug on the core. X2
is energized by the pendulum relay contacts
with 1ts Dback in parallel with the
back contacts of the voltage switches and con-
nected 1in the When the
pendulum relay is energized, its arm is pulled
This

After the pendulum

contact
phase trip circuit.

downward, to close the lower contact.

energized the X2 relay.
relay 1s deenergized, the pendulum will oscil-
late for a short time alternately breaking and
making both

of its contacts. Consequently,

3
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the X2 relay will not drop-out until after the
pendulum oscillations have deenergized 1its
coil. The complete operation of these ele-
ments during out-of-step are explained in con-
nection with the operation of the carrier

scheme. See I.L. 41-600.6.

CHARACTERISTICS

The characteristics of the various elements
of the relays are as follows:

125 Volts 250 Volts
Avg. Ohms Avg. Ohms

‘CSP or CSG Coil 70 70
CSP & CSG Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coil Resistor 1000 2000
RRH Holding Coil 1700 1700
AL Alarm Coil 500 500
P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000
C31 Contactor Switch

(2 amps.) 0.23 o3
Operation Indicator (1 amp.) 0.16 M16

The pick-up and operating values of" these
elements are given wunder "Adgustments) and

Maintenance".
RELAYS IN TYPE FT CASE

The type FT cases are dust-preof enclosures
combining relay elementsmand“knife-blade test
switches in the same cased This combination
provides a compact Flexible assemble easy to
maintain, inspegt, test ‘and adjust. There are
three main undtsé of £the type FT case: the
case, cover and ¢hassis. The case 1is an all
welded steel housing containing the hinge half
of the knife-blade test switches and the
terminalsy for external connections. The cover
i1s a drawn steel from with a clear window
which figs“over the front of the case with the
switieheswelosed. The chassis is a frame that
supports the relay elements and the contact
jawehalf of the test switches. This slides in
and out of the case. The electrical con-

4

nections between the base and chassis are
completed through the closed knife-bladesé

Removing Chassis

To remove the chassis, first remove the
cover by unscrewing the capti#e nuts at the
corners. There are two c¢owyer“nuts on the S
size case and four on the L and“M, size cases.
This exposes the relay elements and all the
test switches for inspectionfand testing. The
next step 1s to open the test switches.
Always open the elongatied red handle switches
first before any off they,black handle switches
or the cam action, latches. This opens the
trip circuit t6 prevent accidental trip out.
Then opengall) /f£he  remaining switches. The
order of opening the remaining switches is not
important.
should beymoved all the way back against the
stops. With all the switches fully opened,
grasp the¥two cam action latch arms and pull

In opening the test switches they

outward. This releases the chassis from the
case . Using the latch arms as handles, pull
the chassis out of the case. The chassis can
be set on a test bench in a normal upright po-
sition as well as on its top, back or sides
for easy inspection, maintenance and test.

After removing the chassis a duplicate
chassis may be 1inserted 1in the case or the
blade portion of the switches can be closed
and the cover put 1in place without the
chassis. The chassis operated shorting switch
located behind the shorf circuiting test
switch prevents open circuiting that circuit
when the short circuiting type test switches
are closed.

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

Electrical Circuits

Each terminal in the base connects thru a
test switch to the relay elements in the
chasslis as shown on the internal schematic
diagrams. The relay termihal is identified by

prea
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LL. 4160348

numbers marked on both the inside and outside

of the ©base. The test switch positions are
identified by 1letters marked on the top and
bottom surface of the moulded blocks. These

letters can be seen when the chassis 1is re-

moved from the case.

The potential and control circuits thru the
relay are disconnected from the external cir-
c¢uit by opening the associated test switches.
switch

and disconnects

Opening the short
short-circuits that
of the relay element but leaves the

circuiting test
circuit
one side
other side of the element connected to the ex-
ternal circuilt thru the current test
This be isolated by in-
serting the plug (without ex-
ternal connections)

jack
jaws. circuit can
current test

by inserting the ten cir-

cuit test plug, or by inserting a piece of in-
sulating material 1/32" thick
into the jack Both
switches of the short circuiting test switch

pair must be open when using the current test

approximately

current test jaws.

plug or insulating material in this manner go
short-circuit the external circuit.

A cover operated switch can be supplied with
withWthe €rip
This switch opens the t#ip clpcuit
when the cover 1s removed. This swifch “can be
added to the existing type FT cgases &t any
time.

its contacts wired 1in series

circuit.

Testing

The relays can be tg8ted “dn’ service, 1in the
with the external circuits isolated
or out of the casegas follows:

case but

Testing in Serwice

The ammete# test plug can be inserted in the

current test Jaws after
blade switch t© check the current thru the re-
lay. This plug

strips sepé&rated by an insulating strip. The

opening the knife-

consists of two conducting
ammeter is connected to these strips by termi-
nalWyscrews and the leads are carried out thru
heles in the back of the insulated handle.
Voltages between the potential circuits can

be measured conveniently by clamping #2 clip

leads on the projecting clip 1lead lug.on the

contact jaw.

Testing in Case

With all blades in
the ten
the contact

the full opeh position,
circuit test plugmean be inserted in
jaws. This
set of “Binddng posts and com-

thé “relay circuits from the

connects the relay
elements to a
pletely 1isolates

external connections /by] “means of an insu-

lating barrier on the pltig. The external test
circuits are conpected®to these binding posts.
The plug 1s ginserted in the bottom test jaws
with the bimding posts up and in the top test

switch jawspwith the binding posts down.

The ‘external test
the relaj, elements by #2 test clip leads in-
steadgof) the
eéxternal test circuilt to

circuits:s may be made to

When connecting an
the short circuiting
should be
that the current test jack jaws

test plug.

elTements wusing clip 1leads, care
taken to see
are open so that the relay is completely iso-
circuits.

lated from the external Suggested

means for isolating this circuit are outlined

above, under "Electrical Circuits".

Testing Out of Case

With the chassis removed from the base, re-

lay elements may be tested by using the ten
circult test plug or by #2 test clip leads as
described above. The
made with the chassis in the case and removing
the chassis will change the
calibration values by a small percentage. It
is recommended that the relay be checked in

position as a final check of the calibration.

factory calibration is

from the case

INSTALLATION

The relays should be mounted on switchboard

panels or their equivalent in a location free
from dirt,
heat.

the two mounting studs for the standard cases

molsture, excessive vibration and
Mount the relay vertically by means of

and the type FT projection case or by means of
the four mounting holes on the flange for the
Either of the studs
may be utilized for

semi-~flush type FT case.

or the mounting screws

The electrical con-

9

grounding the relay.
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nections may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestoes or slate panel mounting. The
terminal studs may be easily removed or in-
serted by 1locking two nuts on the studs and
then turning the proper nut with a wrench.

The carrier relaying d-c schematic (sup-
plied with the carrier order) should be con-
sulted for details of the external connections
of these relays.

ADJUSTMENTS AND MAINTENANCE

The operating time of this relay may be af-
fected by disturbing the flexible leads to the
moving contacts. Care should be taken that
they are not disturbed during maintenance.

The proper adjustments to 1insure correct
operation of this relay have been made at the
factory and should not be disturbed after
receipt by the customer. If the adjustments
have been changed, the relay taken apart f
repairs, or 1if it is desired to check the,a

justments at regular maintenance periods,
instructions below should be followed.

All contacts should be periodicall le
with a fine file. S#1002110 Q‘le ‘s re!om—
mended for this purpose. The use ive
material for cleaning contactegls n recom-
mended, because of the da r embedding

small particles in the face t ft silver
and thus impairing the contact.

Directional Auxilia n

The two con ches, CSP and CSG,
have adjustabl un travel. Adjust the
two nuts on the b of the fixed shaft so
that the plunger has 1/8" travel after the
lower contacts make. The plunger should have
1/64" trdvel in the opposite direction after

the upp contacts make. This i1s accomplished

by screw own the set screw on top of the
swit u the upper contacts are just able
to as the plunger hits the upper stop.

back off this screw 1/2 turn and lock in

ace.

Each contactor switch has a section of a
tapped resistor 1in series with it, and
pick wup positively when rated trip cir t
voltage 1s applied across the coll and its
section of the resistor.

L 4

The minimum pick-up of the coi its re-
sistor is 40 volts for the 1 v relays and

100 volts for the 250 volt rela

Receiver Element @

Back off contact sc s@ that they do not
make contact. Scr netic shunts into the

all-out position. e armature should remain

against whicheve d 1t is pushed with this
ad justment.

Contact j e

App lts d-c to the 125 volt relay or
250 volts to the 250 volt relay across RRT
Coil, operating coil resistor and the car-

rder/ Yresistor in series (RRT coil in series
W 000 or 10,000 ohms) with polarity as
ho in the schematic diagram. The CSP and
C3G switch back contacts should be blocked
pen. The armature should move to the left
(front view). Adjust both left-hand contacts
until they barely make a light circuit. A
flickering light 1s permissible. Give both of
the left-hand contact screws an additional 1/3
turn to secure the required 8 mil follow.
Similarly, apply 125 or 250 volts d-c to the
operating coil as before and 10 to 20 mil-
liamperes d-¢ to the holding coil (RRH) with
the correct polarity. The armature should
move to the right. Adjust the right-hand
stationary contact wuntil 1t barely makes a
light circuit, then give the right-hand
contact screw an additional 1/3 turn to
secure the proper contact follow. Deenergize
both coils and see that the back contact stays
closed.

Calibration

Screw in the left-hand shunt so that the top
air gap alone is shunted. This should
increase the armature bias towards the right-
hand back contact. Energize the operating
coll with 125 or 250 volts d-c and the holding

.
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coll with 4 milliamperes d-c.
contact should
right-hand
the left.

shunts and recheck the above adjustments. In-
holding current to 6 + .25
milliamperes d-c and see that the armature

The right hand

remain closed. Screw in the
shunt wuntil the armature moves to
Tighten up both lock screws on both

crease the coil

closes the back contact with a snappy action.

Alarm Element (Normal Adjustment)

Contact Adjustment

Adjust the right-hand contact in the same

manher as described above under the Receilver

Element.
Calibration

in the right-hand shunt until the top
Apply 8 milli-

Screw

air gap alone 1is shunted.
d-c¢c to the coill with correct polarity
and then in the left-hand shunt until

the armature the right-hand contdct

With this adjustment, the  armature sh

to the 1left with 4 to 6 milliamp th

holding coil. Lock the shunts in po n and

recheck the calibration several ti

Alarm Element (Telemetering Adju%
impulses’one

would normally i S e alarm ele-

amperes
screw

closes

Telemetering carrier

channel

ment and the alarm be un 1 they are dis-

connected. To reta t alarm feature for

communication signa g, ime delay circuit
is used which reqguires reconnection and re-
adjustment of m element to have the
polar d normally closed con-
fied, this adjustment is

This adjustment gives

opposite
tacts.

made b ment.

approx econd delay.

Contact Adjustment

With g%e element screw the
lefit -hand all the way in, and back the
hand This will

rease the armature bias towards the right
and move the armature in that direction. Back
off the then

screw it up until it barely makes a light cir-

de-energized,
shunt

shunt all the way out.

stationary contact screw and

-the moving core of 1/64"

cuit. Give the screw an additional

of a turn to secure the required 3

Calibration

coil.
held open when

Reverse the polarity the This
means that the contagts
the coil is energized. a ff the left-hand
shunt slightly an r in the right-hand
shunt until the 4% closes at 1 milli-
ampere . The con t ould open at 6 milli-
amperes or les T differential between

pick-up an is decreased by closing

d
more of t re

air gaps. This can be done
rewing 1in both the right and
ts and rechecking the pick-up

- values. This recheck 1is 1im-

since any change of the shunts
both calibration points. Lock the
in position and recheck the calibra-

everal times.

CS-1 Contactor Switch

Adjust the stationary core of the switch for

a clearance between the stationary core and

when the switch is
This can turning the

picked up. be done by

and screwing up the core
until the
of f the

and lock in place.

relay up-side-down
of the switch
Then back

proximately one turn

screw contacts just

separate. core screw ap-
This
the moving from striking and
to the
residual magnetism.
ance for 3/3%2" by means of the two small nuts
side of the

switch should pick up

prevents core

sticking stationary core because of

Adjust the contact clear-

Micarta disc. The
Test
d-c 1s passed

on either
at 2 amperes d-c.
for sticking after
thru the coil.

30 amperes

Operation Indicator

Adjust the 1indicators 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 and 30 amperes d-c to make sure
that

is =horted by the contactor switch.

the indicator operates before its coil
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Out of Step Blocking Elements
for Type RSN Relay Only

Telephone Relay

Energize the telephone relay, X2, by ap-

volts d-c
held in the operated position. The
should

when the pendulum relay armature

plying 80 with the pendulum relay
armature
telephone relay operate -positively,
is held down
to make the lower contact and should not oper-
ate when the armature 1is held up to make the

top contact.

Pendulum Relay

To check the
lay, connect jumpers across

operation of the pendulum re-
the make contact
on the voltage A, B, and C, and
apply 125 volts

pendulum relay.

elements,
or 250 volts d-c across the
the relay range.)
should be pulled
the X2 telephone
move the jumpers

The pendulum relay armatur

against the

tacts.
cillate and hold the X2 relay

ose
This is th st
factory adjustment. The drop=-o he?pendu-

proximately 3 seconds.
‘0‘.151' ,

O
Q>®

L 4

The pendulum relay armatur

core screwv d
relay should pick-up. /R
from the voltage s “ c

lum and X2
from approximately 20

relay combination can be
cycles t 0
time of X2 is adjusted ¥y means
The time that P

will keep X2 picked up is adjusted by changing

The drop out

of the armature set screw.

the spacing of the two outer conﬂacts of the P

N

, and C, should be ad-

relay.

Voltage Switches

Voltage Switche

justed so that s a clearance of 1/64"
between the nge and the core with the
plunger pi u’

Energi ch switch separately thru the
commo istor. The switches should pick-
u 1lts for the 125-volt relay and 50
Vo or the 250-volt relay. Check to make

e switches do not stick closed after

ed voltage (125 to 250 volts) is applied.
(The voltage will depend upon

RENEWAL PARTS

Repair work can be
at the
parts

done most satisfactorily
factory. However, interchangeable
furnished
doing

to the customers who
When
ordering parts, always.give the complete name-

can be

are equipped for repair work.

plate data.
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I.L. 41-603.4A
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPES RS AND RSN CARRIER AUXILIARY"
RELAYS FOR PLATE KEYED CARRIER SETS

CAUTION Before putting protective relays in- struction and operationi ofPthe relay glements
to service, remove all blocking which may have are described below. Complete detal Z&}f the,
been 1nserted for the purpose of securing the operation of thi relay in the capyier

parts during shipment, make sure that all laying scheme i@pdecribed 1
moving parts operate freely, inspect the con-
tacts to see that they are clean and close Directional@Auxil¥ary\ Eleme

properly, and operate the relay to check the
settings and electrical connections. These
switches

APPLICATION plungek

lcontactor
P and dSGA The
switch rajes a
silver opnifa surface
The type RS relay is an auxiliary relay used ly fixed t e f\rame on
in the carrier relaying schgme to block or stationary coptact is also
prevent instantaneous tripp}ﬁé ufor faults ex- fas
ternal to the line section to wh?ch it is ap- po;t
plied and to permit instanteneous; simultaneous

tripping for internal fawts. |Therelay| is

arranged to respond to indigatiegns

to th¢/ frame and in the deenergized
ontacts are h{ld closed by the

e When the cold \s energized, the
;ﬁﬁnger tfavels upward brgdki' the contacts.
The CSP
of the Airectional &

Xecond impedance ele-
s\ and the C3G switch,
irectional and over-

power and direction provided

ground relays, thereby controll
mission of the carrier signals. by thfie operation of qTe

elements oflJthe ground relay. The
contacts of 3he two switches are con-
nected in series in the oscillator and ampli-
fier cathode circuits. The operation of

eilther of these switches opens up the cathode

the response to phase faults.

The type RSN relay is identiéal t
RS except that 1t inclu@és addi‘ﬁion

elements to prevent trippingg de to out- circuit to stop carrier and to open the short
step system conditioms. Theé elements do around the RRT Operating coil. Ground pre-
not prevent or delaymgdnstantaneous fault ference 1s obtained by connecting the aux-
tripping during out<ofiastep yionditions except iliary (CS0) contacts of the ground relay in
for three phase faults. Three phase faults parallel with CSP contacts. In this case 1if
occurring @during ‘out -of -step conditlons can be the ground relay starts carrier, the phase re-
cleared &y tripping after a short time delay. lays cannot stop carrier and thus the ground

relay completely supersedes the phase relays,

CONSTRUCTION AND OPERATION as far as carriler control is concerned.

The type® RS or RSN relay consists of di-

rectional auxiliary, receiver and alarm ele- Recelver Element

mentis,, contactor switches and operation indi-

cators. In addition, the type RSN r=lay con- The polarized relay consists of an arma-
tains three voltage elements, a combination ture and contact® mounted on a leaf spring
pendulum and time-delay drop-out relays which supported symmetrically within a magnet frame.
are the out-of -step elements. The con- The armature rides in the front air gap of the

NEW INFORMATION
(FORMER IL. 41603.4 REVISED) EFFECTIVE 10-47
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OPERATION INDICATOR AUXILIARY SWITCHES

| MID-TAPPED RESISTOR
60001 -125 V.DC.
TOTAL {12505 250V.DC

e
LM%NTAQTOE SWITCH
—

®-
e L Lowi
—;\/‘\m— ER POLARIZED
@& \)'-\4@ ELEMENT
MUPPER POLARIZED

ELEMENT

40000~ 125
8000 & -250

c._|
.C .
csp | cse NE§
& i —o
1000 0. -125 V.0, ﬂ

2000 N.-250V.D.C!

<<
oo

REAR VIEW

Fig. 1—Internal Schematic of the Type RS Relay in the
Standard Case.

frame with the contacts projecting outside.
The poles of a permanent magnet clamp directly
to each side of the frame. Two adjustable
chunts are located across the rear air gapsé
These change the reluctance of the magnetle
path so as to force some of the flux thru Tthe
moving armature which is fastened to the {zmame
midway between the two rear air gaps. Flux
in the armature polarizes it and creates_a
magnetic bias, causing 1t to movel towards
elither the 1left or the right, depéndInggipon
the adjustment.

Two stationary contact screws "‘@ge nmounted tc
the 1left (front view) of the meving contact
assembly and adjusted for mermally open con-
tacts. These contacts afre designated, RRP and
RRG, and are connectéd Infthe phase and ground
trip circuilts réspectiwely. One stationary
contact screw £1s mounted to the ri;ht of the
assembly and adjusted for normally closed con-
tact. This contact™ls designated RRB and
used in connection with the out-of-step pro-
tection features4p These contacts are operated
by two coacentric coils, RRT and RRH, which
are plaGe@yaround the armature and within the
magne®ibe, Brame, RRT 1s the operating colil and
receives its energy from the 1local battery
when edther CSP or C3G i1s opened. RRH 1s the

holdihg colil and receives its energy from the

2

CHASSIS ORERATED. e, TEST SWITCH

SHORTING SWITCH T0 BASE TERMS
CURRENT TEST
vRCK [ ETEE E %%E TORELAY

RED w1 FRONT VIEW

SHORT CIRCYIT SWITCH:

_AUXILIARY SWITCHES
“TEST SwircH

COVER OPERATED\ |
SWITCH-WHEN USEDY-
MUDTAPPED RESISTOR

(600125 vibe
70TAlY250 2 50 VDC

OERATION
/’.P/C"!"Y-(DR CONTACTOR SWITTH
LOWER PFPOLARIZED
ELEMENT
"I werER potarizED
ELENENT
HO00- /2 § ¥YDC
8000~ 250vDc

£ cse

4

10007 /285 VDE 1

2000 250 ¥ac
REAR™ VIEW

BorTom TEST IW/TCH - RED HANDLE
i —— 70 RELAY
mim 70 BASE TERMS

FRONT VIEW

Fig. 2-£Internal Schematic of the Type RS Relay in the
Type FT Case.

carrier transmitted either from the local
tranemitter or the one at the other end of the
sectlon. These two coils are connected to
oppose each other with the operating coll RRT,
operating to close the RRP and RRG contacts
and trip; and the holding coil, RRH, to hold
the RRP and RRG

tripping. The restraining torque of the RRH

contacts open and block
coil 1s sufficient to overcome the operating
torque of the RRT coil. Consequently, RRP and
RRG contacts cannot close as long as RRH is

energized.

Alarm Element

The alarm element is similar in constructilon
to the receiver element except that it is
energized by a single coil and operatecs a
single =et of contacts. The coil 1s energized
by the received carrier to close the contacts
and give an alarm. This element has a higher
pick-up than that of the recclver element in
order to obtain a direct check on the sensi-
tivity of’ the tubes in the carricr
transmitter-receiver. The failure of the
alarm relay to pick-up when carrier 1s started
indicates insufficient output from the trane-

mitter-receivers.
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I.L. 41-603.4A

OPERATION INDICATOR LAUXILIARY SWITCHES

TAPPED RESISTOR
o 4005 12SV.D.C.
TOTAL 2500 256 V.0 €.

ﬁO
™ Lf«f- L@ﬁ@_cmm SWITCH

LOWER FOLAR ELEMENT—»-‘\:_Y\
n
—&

"
&5
o TELEPHONE RELAY

@- o) — )
UPPER FOLAR z\zwm’———,————}) gp PENDULUM RELAY
La
*2z I,
Ly Lc
40005 125 V.D.C. e I
6000.©% -250 V.D.C. Hrrs
®
csP | cse
10000 - 125 V.DC...._| - | 3950~ 125 vDC.
20000 -250 V.D.C. +— 110600 . 250 V.D.C.

AVXILIARY SWITCHES

REAR VIEW

Fig. 3—Internal Schematic of the Type RSN Relay in the
Standard Case.

Contactor Switch

The contactor switch, CSI, 1s a small
solenoid auxiliary switch connected 1in series
in the trip of the

switch has a circular conducting disc mounted

circuit. The plunger
on its lower end,
upward, the disc bridges three silvexnf statdon-
ary contacts. The contacts of GC81 “seal in
the trip circuit until the auxiliary switchyon
the breaker opens the trip circuitsé

and as the plunger£ravels

Operation Indicators

Two operation 1ndicatorgs "show whether the

fault was a phase fault or a ground fault by
indicating which relays did the actual
tripping, the phase gelays“thru RRP, or the

ground relay thru RRG.

Out -0f -Step Elements

The three voOltage
B, and C"jare contactor switches

elements designated as A,
similar to
those described above except that each is pro-
vided with a set
contacts

of back or normally closed
as well as the normal make contacts.
Thédir colls are energized by the third impe-

dancéejelement of the corresponding phase re-

lay thru the contacts of an auxiliary switch
CSA™ from the trip voltage source. The back
contacts of the voltage elements are con-

nected in parallel and permit tripping as long

Top TesT SunveH

Swort CIRCUIT 70 BASE TE rAmINALS

Swrren ~CURRENT TEST VAack
Rep HawoLE 7o Ry
O varcare oarone Sumen
INDICATOR

TesT Swirch—"] L
TAppeD RESISTOR
ToTAL
00N -125V d-¢
1250n-250V. 4 ¢

CovEr OPERATED
Sw: bHEN Usep £

SHorT CIRCUIT
SwnTeH—0 | AUXILIARY SWITCHES

Lower PoLar CONTACTOR SLITCH

Eement—""

TELEPHONE RELAY

Upper PoLar
ELEMENT ] —Penoutum RELAY

4000.1-125 MJ-CJ

8000.n-250 V. d-¢

10001125 V.d-¢
2000 N-250 V. d-c 4 F—375n-/25 Vdc

1060 N -250 Vd-c

Auxit1 ARY
SwITEHES,

REAR VIEw

Borrom TEST SwireH KD HANDLE
i i 76 RELAY
o oo o o e O 7o Base TERMS.

FRONT ViEw

Fig. 4—Internal Schematic of the Type RSN Relay in the
Type FT Case.

as any one of the back contacts 1s closed.
The front contacts of the voltage elements are
with the back contact on the re-

RRB, and the coil of the

in series
ceiver element,

pendulum relay.

The pendulum relay 1s a telephone type re-
lay with a horizontal spring arm extending be-
tween two contact points. A counterwelght 1is
The X2

relay with slow

fastened to the free end of the arm.

relay 1is a telephone type
drop-out characteristics. A solenoid attracts
bracket which 1n turn
of break and make contacts.

1s obtained by the air gap and

an 1iron right-angle
operates a set
Drop-out delay

adjustment between the solenoid core and the
armature, and the copper slug on the core. X2
1s energized by the pendulum relay contacts
with 1its ©back in parallel with the
back contacts of the voltage switches and con-
nected 1in the When the
pendulum relay 1s energized, its arm 1s pulled
This

After the pendulum

contact
phase trip circuit.

downward, to close the lower contact.

energized the X2 relay.
relay is deenergized, the pendulum will oscil-
late for a short time alternately breaking and
making both

of its contacts. Consequently,

3
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the X2 relay will not drop-out until after the
pendulum oscillations have deenergized its
coil. The complete operation of these ele-
ments during out-of-step are explained in con-
nection with the operation of the carrier

scheme. See I.L. 41-600.6.

CHARACTERISTICS

The characteristics of the various elements
of the relays are as follows:

125 Volts 250 Volts
Avg. Ohms Avg. Ohms

CSP or CSG Coil 70 70
CSP & (3G Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coil Resistor 1000 2000
RRH Holding Coil 1700 1700
AL Alarm Coil 500 500
P Pendulum Relay 2000 2000
A, B, C, Contactor Switches 1170 1170

nections between the base and chassis ar
completed through the closed knife-blades.

Removing Chassis

To remove the chassis, first removq'the
cover by unscrewing the captiv uts at the

corners. There are two cover

size case and four on the L a cases

This exposes the relay e nd all the
test switches for inspecti sting. The
next step 1s to open hi st switches.

handle switches
handle switches
or the cam acti 1 hes. This opens the

Always open the elongated
first before any of

trip circuit to t accidental trip out.

Then open all remaining switches. The

order of o remaining switches is not
important.
should

stops

ening the test switches they
the way back against the
the switches fully opened,

grasp, cam action latch arms and pull
out . is releases the chassis from the
c ing the latch arms as handles, pull

€ sis out of the case. The chassis can

be on a test bench in a normal upright po-
sition as well as on its top, back or sides

X2 Telephone Relay 2000 2000
CS1 Contactor Switch

(2 amps.) 0.23 1 for easy inspection, maintenance and test.
Operation Indicator (1 amp.) 0.16 \

The pick-up and operating values of

elements are given under "Adjustménts d
Maintenance”. *
RELAYS IN TYPE \s

The type FT cases are dugt-preof enclosures
combining relay elements a knife-blade test
switches in the same ca This combination
provides a compact le e/ 'assemble easy to

maintain, inspec te nd adjust. There are

three main u f the type FT case: the

case, cover a s. The case is an all
welded steel housin ontaining the hinge half
of the knife-blade test switches and the
terminals for exﬁprnal connections. The cover

is a drawn steel from with a clear window

which f er the front of the case with the
swit osed. The chassis is a frame that
supp s e relay elements and the contact
ja of the test switches. This slides in

t of the case. The electrical con-

After removing the chassis a duplicate
chassls may be 1nserted in the case or the
blade portion of the switches can be closed
and the cover put 1in place without the
chassis. The chassis operated shorting switch
located behind the short circuiting test
switch prevents open circuiting that circuit
when the short circuiting type test switches

are closed.

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

Electrical Circuits

Each terminal 1in the base connects thru a
test switch to the relay elements 1in the
chassis as shown on the internal schematic
diagrams. The relay termiﬁal is identified by

e
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LL. 41-603.

numbers marked on both the inside and outside
of the
identified by
bottom

letters can be

base. ‘The test switch positions are
letters marked on the top and
of the moulded blocks. These

seen when the chassis is re-

surface
moved from the case.

The potential and control circuits thru the
relay are disconnected from the external cir-
cuit by opening the associated test switches.
short switch

that and disconnects
of the relay element but leaves the

Opening the circuiting test

short-circuits circuit
one side
other side of the element connected to the ex-
ternal circuit thru the current test jack
be isolated by in-

plug (without ex-

jaws. This circuit can

serting the current test

ternal connections) by inserting the ten cir-
cuit test plug, or by inserting a piece of in-
1/32" thick
Both

switch

sulating material approximately
into the test
switches of the short circuiting test

current jack jaws.

pair must be open when using the current test
plug or insulating material in this mannerfto
short -circuit the external circuit.

with
series wi th rip

A cover operated switch can be supp

its contacts wired in

circuit. This switch opens the cuit
when the cover 1s removed. This can be
added to the existing type FT e any

xS

The relays can be e service, 1in the
case but with the [external circuits isolated
or out of the ca ows:

test plug can be inserted in the

Testing

current aws after opening the knife-
blade switch™fo check the current thru the re-
lay. This plug consists of two conducting

strips se’arated by an insulating strip. The
ammeter is connected to these strips by termi-
crews and the leads are carried out thru

es in the back of the insulated handle.
Voltages between the potential circuits can

be measured conveniently by clamping #2 clip

leads on the projecting clip 1lead 1 @ he
contact jaw.

Testing in Case

With all blades 1in the full open position,
the ten test pl

the contact jaws. Th nects the relay
elements to a set o inging posts and com-
pletely 1isolates e circuits from the

an insu-

circuit can be inserted in

external connectio means of

lating barrier on e g. The external test
circuits are c ect to these binding posts.
The plug d in the bottom test jaws

is

with the b in sts up and in the top test

switch j the binding posts down.
@ test circuitss may be made to
elements by #2 test clip leads in-
the test plug. When connecting an
nal test circuit to the short circuiting
should be
that the current test jack jaws

ts wusing clip 1leads, care
taken to see

e open so that the relay is completely iso-
circuits.

lated from the external Suggested

means for isolating this circuit are outlined

above, under "Electrical Circuits".

Testing Out of Case

With the chassis removed from the base, re-

lay elements may be tested by using the ten

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

position as a final check of the calibration.

from the case

INSTALLATION

The relays should be mounted on switchboard

panels or their equivalent in a location free
from dirt,
heat.

the two mounting studs for the standard cases

moisture, excessive vibration and
Mount the relay vertically by means of

and the type FT projection case or by means of
the four mounting holes on the flange for ths
Either of the studs
may be utilized for

semi-flush type FT case.

or the mounting screws

The electrical con -

9

grounding the relay.
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nections may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestoes or slate panel mounting. The
terminal studs may be easily removed or in-
serted by locking two nuts on the studs and

then turning the proper nut with a wrench.

The carrier relaying d-c schematic (sup-
plied with the carrier order) should be con-
sulted for details of the external connections

of these relays.

ADJUSTMENTS AND MAINTENANCE

The operating time of this relay may be af-
fected by disturbing the flexible leads to the
moving contacts. Care should be tuken that
they are not disturbed during maintenance.

The proper adjustments to 1insure correct
operation of this relay have been made at the
factory and should not be disturbed after
receipt by the customer. If the adjustments

ri esistor in series (RRT coil in series

wi 0 or 10,000 ohms) with polarity as
have been changed, the relay taken apart for own™’in the schematic diagram. The CSP and
repairs, or if it is desired to check the aQG

justments at regular maintenance periods, .
instructions below should be followed. (front view).

All contacts should ©be periodically
with a fine file. S#1002110 file i re -
mended for this purpose. The use ve
material for cleaning contacts \
mended, because of the dan

small particles in the face of
and thus impairing the conta

The two conta

C3P and CSG,
Adjust the
f the fixed shaft so
1/8" travel after the
The plunger should have

have adjustabl
two nuts on the b
that the plunger ha
lower contacts make.

1/64" travel in $he opposite direction after
This is adjustable

the upper tacts make.

wn the set screw on top of the

swite the upper contacts are just able

to ; as the plunger hits the upper stop.

Then k off this screw 1/2 turn and lock in
c

Each contactor switch has a section of a
tapped resistor 1in series with it, and w
pick up positively when rated trip circuit
voltage 1s applied across the coil and it
section of the resistor.

4

The minimum pick-up of the coil d its re-
sistor is 40 volts for the 125 .vo ys and
100 volts for the 250 volt rela

O

Back off contact scr SO at they do not
n

make contact. Screw shunts into the
all-out position. e a ture should remain
against whichever de t 1s pushed with this

ad justment.

Receiver Element

Contact Adjus

Appl olts d-c to the 125 volt relay or
250 vodits o the 250 volt relay across RRT
Coil, operating coil resistor and the car-

blocked

en The armature should move to the left

switch back contacts should be

Ad just both left-hand contacts
until they barely make a light circuit. A
flickering light is permissible. Give both of
the left-hand contact screws an additional 1/3
turn to secure the required 8 mil follow.
Similarly, awpply 125 or 250 volts d-c to the
operating coil as before and 10 to 20 mil-
liamperes d-c to the holding coil (RRH) with
the correct polarity. The armature should
move to the right. Adjust the right-hand
stationary contact wuntil 1t Dbarely makes a
light circuit, then give the right-hand
contact screw an additional 1/3 turn to
secure the proper contact follow.
both coils and see that the back contact stays

Deenergize

closed.

Screw in the left-hand shunt so that the top
air gap alone is shunted. This should
increase the armature bias towards the right-
hand ©back contact.
coil with 125 or 250 volts d-c and the holding

Energize the operating

“aci,
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coil with 4 milliamperes d-c¢. The right hand
contact should remain closed. Screw in the
right-hand shunt until the armature moves to
the left. Tighten up both lock screws on both
shunts and recheck the above adjustments. In-
crease the holding coil current to € + .25
milliamperes d-c and see that the armature
closes the back contact with a snappy action.

Alarm Element (Normal Adjustment)

Contact Adjustment

Adjust the right-hand contact in the same
mannher as described above under the Receiver
Element.

Calibration

Screw in the right-hand shunt until the top
alr gap alone 1s shunted. Apply 8 milli-
amperes d-c¢ to the coil with correct polarity
and then screw 1in the left-hand shunt until
the armature closes the right-hand conta

With this adjustment, the armature sho m
to the 1left with 4 to € milliamper the
holding coil. Lock the shunts in pos and
recheck the calibration several tim

Alarm Element (Telemetering Adjus%
Telemetering impulses eve@ carrier
channel would normally im & alarm ele-
nl

ment and the alarm bell e they are dis-
connected. To retail th larm feature for
communication signallinmg, ime delay circuit

is wused which requiresS\wreconnection and re-
adjustment of t element to have the
opposite polari normally closed con-
tacts. Whe ied, this adjustment is

made bef]

ent. This adjustment gives

approxi cond delay.

Contact Adjustment

ith tﬂg element de-energized, screw the

e hand shunt all the way in, and back the

hand shunt all the way out. This will

ease the armature bias towards the right

and move the armature in that direction. Back
fff the stationary contact screw and then

screw it up until it barely makes a light cir-

cuit. Give the screw an additional or

of a turn to secure the reguired 3

Calirration

Reverse the polarity the coil. This
means that the contacts w held open when
the coil 1s energized. ac T the left-hand
shunt =slightly and r in the right-hand

t closss  at 1 milli-

n
shunt until the ¢
T

ampere¢. The cont S 1d open at € milli-
amperes or less h differential between
pick-up and = is decreased by closing

d
more of thelrea air gaps. This can be done
by furthe serewing in both the right and
left-ha ts and rechecking the pick-up
values. This recheck 1s im-
since any change of the shunt s
tsyboth calibration points. Lock the
n position and recheck the calibra-

veral times.

-1 Contactor Swi.tch

Adjust the stationary core of the switch for
a clearance between the stationary core and
the moving core of 1/€4" when the switch is
picked up. This can be done by turning the
relay up-side-down and screwing up the core
screw of the switch until the contacts just
separate. Then back off the core screw ap-
proximately one turn and lock in place. This
prevents the moving core from striking and
sticking to the stationary core because of
residual magnetism. Adjust the contact clear-
ance for 3/32" by means of the two small nuts
on either side of the Micarta disc. The
switch should pic% up at 2 amperes d-c. Test
for sticking after 30 amperes d-c is passed
thru the coil.

Operation Indicator

Adjust the i1ndicators to operate at one
ampere d-c pgradually increased. Test for
sticking after 30 amperes d-c has been ap-
plied. Check the indicator and the contactor
switches at 5 and 30 amperes d-c to make sure
that the indicator operates bhefore its coil

is shorted by the contactor switch.



TYPES RS & RSN RELAYS

3
28 e
i
1|
‘]A.___‘_.;
y R "
=t 2] ‘
e | A7 .
O]
Tty
=N !:F;IA,) -ulf;l\‘l
™ A X
l“_'°° 33 Y ,\’ Fost
= Ty
-t \IZ)'{
o ‘S‘ GiEq
-\ L
ko /.;:1‘—— .—PI! 2y
15 \-j]
v | 7 pit
< )
n |2 i, P
= n NG
| 1”—'73\ S
?r by >1.J
7 i
§ SuamEnc
) 9
e
PANELS

USE SCREWS
FOR THIN PANELS

OPENINGS FOR
THIN PANEL
MOUNTING.

USE STUDS

L—
.190-32 TERM.SCREWIS. STUDS )+

§-20 MOUNTING SCREW. 2
& STUPS 2

FOR THICK PANELS

Fig. 5—Outline and Drilling Plan for the Standard Projection Type Case. See the Internal Schematic for the Terminals

Supplied. For Reference Only.

Dli ]
-—315? — f-————— 6 i€ 7% -
2%+ I——- 5¥
& |
& & ,ﬂ
( - -
FRMAX.
FOR N
arovr |
L8
J &
3 K Y
3 (N >y
Tl &
4o Pl R
¢ < THIN
* o 32 ‘::‘L’\' = ﬁ ,Ama 2 FaneL
[ B RNt * MY
L7 N ~y 19032 Tean
4 T X! 227y
cwror 4 (o fong i qf‘.
0FEMAG S FOR & Vo . N
THIN AWNE L > \N&] - 3
T T 2% y
7
= > 4 S
(S "9 oy
" I, 2 19032
Tf ;'\”3‘ & g & TERM
A
il\ ) a —1 % SCAEWS
ke 1‘ I i & .
o ; ! 3. 'ﬂS _
e )' T s,L N S-emrs
1 ' & 2
~ ‘I STUOS
Jonnor
(DR HOLES
AS PER BLE)
FOR TNICK s : "
PANEL |
@ J :
2
o>l ['—{'j ':
DU, HOLE. '~ N up ro 1™
ii(z»mtx) 9% THICK AANEL

Figin6—=Outline and Drilling Plan for the M20 Projection Type FT Case. See the Internal Schematics for the Terminals Sup-

plied. For Reference

Only.

i N






TYPES RS & RSN RELAYS IL. 41-

Out of Step Blocking Elements lum and X2 relay combination can be
for Type RSN Relay Only = from approximately 20 cycles to s

The drop out time of X2 is adjust by means
Telephone Relay of the armature =set screw. The ti that P

will keep X2 picked up is adjusted by changing
Energize the telephone relay, X2, by ap- the spacing of the two outer conta.ts of the P
plying 80 volts d-c with the pendulum relay relay.
armature held in the operated position. The

telephone relay should operate positively, Voltage Switches

when the pendulum relay armature 1is held down
to make the lower contact and should not oper- Voltage Switches, (4, nd C, should be ad-

ate when the armature is held up to make the Justed so that t a clearance of 1/€4"
top contact. between the p nd the core with the

plunger picke

Pendulum Relay

Energlze switch separately thru the
The switches should pick-
for the 125-volt relay and 50
fhe 250-volt relay. Check to make

To check the operation oI the pendulum re-
lay, connect jumpers across the make contact

h 1 > s, , B, , . .
on ‘the voltage elements A » and C and itches do not stick <closed after

appl 125 volts or 252 volts d-c across the )
pply 125 : 2 § 8 ltage (125 to 250 volts) is applied.

pendulum reliay. (The voltage will depend upon
the relay range.) The pendulum relay armature RENEWAL PARTS

should be pulled against the core screw and\
the X2 telephone relay should pick-up. Repair work can be done most satisfactorily

move the jumpers from the vol'age swit

C at the factory. However, interchangeable
tacts. The pendulum relay armaturc sp os parts can be furnished to the customers who
cillate and hold the X2 relay close ap- are equipped for doing repair work. When

proximately 3 seconds. This 1s th dard ordering parts, always give the complete name-

factory adjustment. The pick-up o?h endu- plate data.
A .
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TYPES RS RSN CARREER AUXILIARY RELAYS-
FOR PLATE KEYED UARRIER SETS
il
N Iy
INSTRUCTIONS it
CAUTION and the (3G switchyl by the operation of the
— directional andyover-current elements of the
Before putting protective relays into ground relay™y, The back contacts of the two
service, remove all blocking which may have been switches are connected 1n series 1in the oscil-
inserted for the purpose of securing the parts lator and amplifier cathode circuits. The oper-

during shipment, make sure that all moving parts
operate freely, inspect-the contacts to see that
they are clean and close properly, and operate
the relay to check the settings and electrical
corinections.

APPLICATION

The type RS relay is an auxiliary re-
lay used in the carrier relaying scheme to block
‘or prevent 1instantaneous tripping . for. faults
external to the llne section to which it is
applied and to permit instantaneous simultaneous
tripping for internal faults.  The relay( is
arranged to respond to indications of“Ifault
power and direction provided by the phase) and
ground relays, ‘thereby controlling 4the trans-
mission of the ‘carrier signals. Thegresponse to
"ground faults may be given preferencel, over the
response to phase faults.

" The type RSN relay 1s identdcaly to the
except that 1t 1includes/ additional
elements to prevent ftripping due to

system conditions. These elements
or delay ginstantaneous fault
out -of -step “Weonditions except
for three phase faults. Three Phase faults oc-
curring durlng out-of-8tep “)conditions can - be
cleared by tripping afterfa short time delay.

type RS
blocking
out -of-step
do not prevent
tripping during

CONSTRUCTION AND OPERATION

: The typed RS or RSN relay consists of
directional muxiliary, (receiver and alarm ele-
ments, contactor switches and operation indica-
tors. In gdditien, the type RSN relay contains
three voltdge elements, a combination pendulum
and time-delay drop-out relays which are the
out -of -step) elements. The construction and
operation ofthé relay elements are described
below. Complefe details, of the operation of
this relay 1n the carrier relaying scheme 1s
described in I.L. 41-600.6

Directional Auxiliary Elements

These are two solenoid type contactor
switches designated as CSP and CSG. The plunger
ofathe contactor switch operates a spring leaf
arm with a silver contact surface on one end and
rigidly fixed to the frame on the other end. The
stationary contact is also fastened to the frame
and in the deenergized position the contacts are
held closed by the leaf spring. When the coil
is energized, the plunger travels upward
breaking the contacts. The CSP switch is ener-
gized by the operation of the directional and
second impedance element of the phase relays;

© frame.

ation ofgeither of these switches
cathode cireult

opens up the
to stop carrier and to open the
short VYaround the RRT Operating coil. Ground
preferencey 1s obtained by connecting the aux-
111ary(CS0) contacts of the ground relay 1in
parallel“with CSP contacts. In this case if the

ground \relay starts carrier, the phase relays
cannot stop carrier and thus the ground relay
completely supersedes the phase relays, as far
agfearrier control is concerned.
Recelver Element
The polarized relay consists of an
armature and contacts mounted on a leaf spring

supported symmetrically withln a magnet frame.
The armature rides 1n the front alr gap of
the frame with 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 ailr gaps.
These change the reluctance of the magnetic path
so as to force some of the flux thru the moving
armature which 1s fastened to the frame midway
between the two rear alr gaps. Flux in the arm-
ature polarizes it -and creates a magnetic bias,

causing it to move towards elther the left or
the right, depending upon the adjustmsnt.
Two stationary contact screws re

mounted to the left (front view) of the moving
contact assembly and adjusted for normally open
contacts. These corntacts are designated, RRP
.and RRG, and are connected 1n the phase and
ground trip circuits respectively. One station-
ary contact screw 1s mounted to the right of the
assembly and adjusted for normally closed con-
tact. Thils contact 1is designated RRB and used
in connection with the out-of-step protection
features. These contacts are operated by two
concentric coils, RRT and RRH, which are placed
around the armature- and within the magnetic
RRT 1s the operating coll and recelves
its energy from the local battery when eilther
CSP or CSG 1s opened. RRH 1s the holding coil
and recelves its energy' from the carrier trans-
mitted either from the local transmitter or the
one at the other end of the section. These two
coils are connected to oppose each other with
the operating coil, 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 tripping. The restraining torque of
the RRH coll 1is sufficlent to overcome the
operating torque of the RRT coil. Consequently,
RRP and RRG contacts cannot close as long as RRH
is energized.
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OPERATION INDICATOR _AUXILIARY SWITCHES

-MID-TAPPED RESISTOR
%000 -125 V.DC.
TOTAL 2565 20V.DC

ék‘____jQJ
|An TCONTACTOR SWITCH
) —0®
T FLoWER POLARIZED
ELEMENT

+UPPER POLARIZED

ELEMENT

1000 . -125 V.DC.
2000 1.-250V.DC,

REAR VIEW

Figure 1
Internal Schematic of the Type RS Relay in the

Standard Case.

Alarm Element

The alarm element 1s similar in con-
struction to the receiver element except that it
1s energized by a single coll and operates a
single set of contacts, The coll 1s energlzed
by the receilved carrier to close the contacts
and gilve an alarm. This element has a higher
pick-up than that of the receiver element 1n
order to obtaln a direct check on the sensi-
tivity of the tubes 1n the carrier transt~
mitter-receiver. The fallure of the alarm
relay to pick-up when carrier 1s started imdi-
cates insufficient output from the transmittern-
recelvers.

Contactor Switch

The contactor switeh, C31, 1sg/&@ smald
solenold auxiliary switch connected in (Series in
the trip circuit. The plunger of the switch has
a circular conducting disc mounted _omylits®lower
end, and as the plunger travels upward,“the disc
bridges three silver stationary, contacts. The
contacts of CS1 seal 1n the [ trip circuit
until the auxlliary switch on _the'breaker opens
the trip circuit.

Operation Indicators

Two operation indieators show whether
the fault was a phase“faultf or/a ground fault by
indicating which relays“@ld “the actual tripping,
the phase relays thru RRP,§ or the ground relay
thru RRG.

Out-of-Step Elements

The three voltage elements designated
as A, B, and C are contactor switches similar to
those described above except that each 1s pro-
vided with & set of back or normally closed con-
tacts as_ well as the normal make contacts.
Thelr collsy,are energized -by the third impe-
dance element ““of the corresponding phase relay
thru the Weontacts of an auxiliary switch CSA
from the, trip voltage source. The back contacts
of theypvoltage elements are connected in paral-
lel and permit -tripping as 1long as any one of
the back contacts 1s closed. The front contacts
offythe voltage elements are 1n series with the
back, contact on the recelver element, RRB, and
the“coll of the pendulum relay.

The pendulum relay 1s a telephone type
relay with a horizontal spring arm extending be-
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Figure 2
Internal Schematic of the Type RS Relay in the
Type, FI')Case.

tween| %two contact points. A counterweight 1is
fastened to the free end of the arm. The X2 re-
lay“1s a telephone type relay with slow drop-out
characteristics. A solenold attracts an iron
right -angle bracket which in turn operates a set
of break and make contacts. Drop-out delay is
obtalned by the ailr .gap adjustment between
the solenold core and the armature, and the
copper slug on the core. X2 1s energized by the
pendulum relay .contacts with 1ts back contact in
parallel with the back contacts of the voltage
switches and connected in the phase trip circuit.
When the pendulum relay 1s energized, its arm is
pulled downward to close the 1lower contact.
This energizes the X2 relay. After the pendulum
relay 1s deenergized, the péendulum will oscil-
late for a short time alternately breaking and
making both of 1ts contacts. Consequently, the
X2 relay will not drop-out until after the
pendulum oscillations have deenergized its coil.
The complete operation of these elements during
out -of -step are explalned in connection with the

operation of the carrier scheme. See I.L.
41-600.6. )
CHARACTERISTICS
The characteristics of the various
elements of the relays are as follows:
125 Volts 250 Volts
" Avg. Ohms Avg. Ohms
CSP or C3G Coil 70 70
CSP & CSG Tapped Resistor 600 1250
Carrier Resistor 4000 8000
RRT Operating Coil 1100 1100
RRT Coll Resistor 1000 2000 -
RRH Holding Coil 1700 1700

AL Alarm Coll 500 500

P Pendulum Relay 2000 2000
A,B,C, Contactor Switches 1170 1170
X2 Telephone Relay 2000 2000
CS1 Contactor Switch
(2 amps.) 0.23 0.13
Operation Indicator (1 Amp.) 0.16 0.16
The pick-up and operating values of
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OPERATION INDICATOR LAUXILIARY SWITCHES
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Figure 3
Internal Schematic of the Type RSN Relay in the
Standard Case.

these elements are given under "Adjustments and
Maintenance".

N

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof gn-
closures combining relay elements and knifes~
blade test switches in the same case. [This) com-
bination provides a compact flexiblel assembly
easy to maintain, 1inspect, test ang, adjust.
There are three main units of the type ‘FL case:
the case, cover and chassis. The casejis an all
welded steel housing contalning the, hinge half
of the knife-blade test switches dnd)the termi-
nals for external connections. The /cover 1s a
drawn steel frame with a clear window which fits
over the front of the case with thé" switches
closed. The chassis 1is g frame that supports
the relay elements and theqcontact jaw half of
the test switches. This s@idés In and out of
the case. The electricalyqg connections between
the base and chassis akreycompleted through the
closed knife-blades.

Removing Chassis

To removempthém€hassis, first remove
the cover by unscrewdng the captive nuts at the
corners. Theme 8reftwo cover nuts on the S size
case and four “on thesL and M size cases. This
exposes tHe relay, elements and all the test
switches for imspection and testing. The next
step is €0 open the test switches. Always open
the elongatéd red handle switches first before
any of the black handle switches or the cam ac-
tion latches. This opens the trip circuit to
prevent accidental trip out. Then open all the
remaining switches. The order of opening the
remaining switches is not important. In opening
the\test switches they should be moved all the
way back against the stops. With all the
switehes fully opened, grasp the two cam action
tateh arms and pull outward. This releases the
chassis from the case. Using the latch arm as
handles, pull the chassis out of the case. The
chassis can be set on a test bench 1In‘a normal
upright position as well as on its top, back or
sides for easy inspection, maintenance and test.

After removing the chassis a duplicate
chassis may be inserted in the case or the blade
portion of the switches can be closed and the
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Figure 4
Internal Schematic of the Type RSN Relay 1in the
Type FT Case.

cover put in place without the chassis. The
chassis operated shorting switch 1located behind
the short circuiting test switch prevents open
circuiting that circuit when the short circuit-
ing type test switches are closed.

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

Electrical Circuits

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

The potential and control circuilts
thru the relay are disconnected from the ex-
ternal circuit by opening the associated test
switches. Opening the short circuiting test
switch short-circuits that circuit and discon-
nects one side of the relay element but leaves
the other side of the element connected to the
external circult thru the current test jack jaws.
This circuit can be isolated by inserting the
current test plug (without external connections)
by inserting the ten circuit test plug, or by
inserting a Eiece of insulating material approx-
imately 1/32" thick into the current test jack
jaws. Both switches of the short circuiting

-test switch pair must be open when using the

current test plug or insulating material in this
manner to short-circuit the external circuit.

A cover operated switch can be sup-
plied with its contacts wired in series with the
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trip circuit. This switch dpens the trip cir-
cult when the cover 1s removed. This switch can
be added to the exlisting type FT cases at any
time.

Testlng
The relays can be tested 1n service,
In the case but with the external circuits 1so-
lated or out of the case as follows:

Testihg in Service

The ammeter test plug can be 1lnserted
in the current test Jjaws after opening the
knife-blade switch to check the current thru the
relay. This plug consists of two conducting
strips separated by an 1nsulating strip. The
ammeter 1s connected to these strips by terminal
screws and the leads are carrled out thru holes
1n the back of the insulated handle.

Voltages between the potentlal ecir-
cults can be measured convenlently by clamping
#2 clip leads on the projecting clip lead lug on
the contact jaw.

Testing in Case

With all blades in the full open posi-
tion, the ten circuilt test plug can be 1nserted
in the contact jaws. This connects the relay
elements to a set of binding posts and complete-
1y 1solates the relay circults from the external
connectlions by means of an insulating barrier on
the plug. The external test circuilts are con-
nected to these binding posts. The plug 1s 1n-
serted in the bottom test jaws with the binding
posts up and 1n the top test switch jaws with
the binding posts down.

The external test circults may be made
to the relay elements by #2 test clip leads 1in®
stead of the test plug. When connecting an_ex-
ternal test circuit to the short circuitingfele=
ments using clip leads, care should be taken /to
see that the current test jack jaws are open|so
that the relay 1s completely 1solated firom  the
external circuits. Suggested means flor 1i8o-
lating this circuit are outlined aboye, punder
"Blectrical Circuits".

Testing Out of Case

With the -chassis pFremovéd from the
base, relay elements may be tested, by using the
ten cilrcult test plug or bys#2 test clip 1leads
as described above. The factory calibration is
made with the chassis gin thé case and removing
the chassls from the case wildl change the cali-
bratlion values by a/small “‘percentage. It 1s re-
commended that thefrelay be ‘¢hecked 1in position
as a filnal check 6f the calibration.

INSTALLATION

The relays should be mounted on
switchboard panels ,or their equivalent in a lo-
cation free from dirt, moisture, excessive vi-
bration and heat. Mount the relay vertically by
means of the two mounting studs for the standard
cases and\the)type FT projectlon case or by
means Ofgthe four mounting holes on the flange
for the\semI-fiush type FT case. Either of the
studgpor the mounting screws may be utilized for
groundingithe relay. The electrical connections
mayhbe ‘made direct to the terminals by means of
screws for steel panel mounting or to terminal
studs furnished with 'the relay for ebony-
asbestos or slate panel mounting. The terminal
studs may be easlily removed or inserted by lock-
Ing two nuts on the studs and then turning the
proper nut with a wrench.

The carrier relaying d-c schematie
(supplied with the carrier order) should be
consulted for details of the external conneec-

tions of these relays.

ADJUSTMENTS AND MAINTENANCE

The operating time of thils relay may
be affected by disturbing the flexible leads to
the moving contacts. Care should be takefr that
they are not disturbed during maintenance.

The proper adjustments(, t©® Insure cor-
rect operation of this relay “have been made at
the factory and should not be ‘disturbed after
recelpt by the customer. IT ) ther adjustments
have been changed, the relay taken apart for re-
pailrs, or if 1t 1s deslired“tg@ check the adjust-
ments at regular maintenance “¥periods, the in-
structions below should, be followed.

All contacfsshould be
cleaned with a fing,file) S#1002110 file 1s re-
commended for this purpose. The use of abrasive
material for cledning ceontacts 1s not recommend-

periodically

ed, because of the, danger of embedding small
particles @n_the face of the soft silver and
thus Impairipgpthenpcontact.
Directional Auxiliary Elements
The two contactor switches, CSP and
CSG, have, adjustable plunger travel. Adjust the
two nuts “omy the bottom of the fixed shaft so

that“Ghe plunger has 1/8" travel after the lower
contactsymake . The plunger should have 1/64"
travely,in the opposite direction after the upper
contacts make. This 1s adjustable by screwing
down_the set screw on top of the switech until
the upper contacts are just able to make as the
plunger hits the upper stop. Then back off this
screw 1/2 turn and lock in place.

Bach contactor switch has a section of
a tapped resistor 1in series with 1t, and will
pick up positively when rated trip circuit volt-
age 1s applied across the coll and its section
of the resistor.

The minimum pick-up of the coll and
its resistor is 40 volts for the 125 volt relays
and 100 volts for the 250 volt relays.

Recelver Element

Back off
do not make contact.
the all-out position.
main against whichever
this adjustment.

contact screws so that they
Screw magnetic shunts into
The armature should re-

side 1t 1s pushed with

Contact Adjustment: Apply 125 volts
d-c to the 125 volt relay or 250 volts d-c to
the 250 volt relay across RRT Coil, the opera-
ting coll resistor and the carrier resistor in
series (RRT coil in series with 5000 or 10,000
ohms) with polarity as shown 1in the schematic
dlagram. The CSP and C3G switch back contacts
should be blocked open.- The armature should
move to the left (front veiw). Adjust both left-

hand contacts until they barely make a light
circuit. A flickering 1ight 1s permissible.
Glve both of the left-hand contact screws an

additional 1/3 turn to secure the required 8 mil
follow. Similarly, apply 125 or 250 volts d-c
to the operating coil as before and 10 to 20
milliamperes d-¢ to the holding coil (RRH) with
the correct polarity. The armature should move
to the right. Adjust the right-hand stationary
contact wuntil it barely makes a light circuit,
then give the right-hand contact screw an ad-
ditional 1/3 turn to secure the proper contact
follow. Deenerglze both colls and see that the
back contact stays closed.
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- Calibration: Screw 1n the 1left-hand
shunt so that the top alr gap alone 1s shunted.
This should increase the armature blas towards
the  right-hand back contact. Energlze the oper-
ating coll with 125 or 250 volts d-c and the
holding coil with 4 milliamperes d-c. The right
hand contact should remaln closed. Screw in the
right-hand shunt until tne armature moves to the
left. Tighten up both lock screws on both
shunts and recheck the above adjustments. In-
crease the holding coil current to 6 + .25
milliamperes d-c¢ and see that the armature
closes the back contact with a snappy action.

Alarm Blement (Normal Adjustment)

Contact Adjustment: Adjust the right-
hand contact 1n the same manner as described
above under the Recelver Element.

Calibration: 8Screw 1n the right-hand
shunt until the top alr gap alone 1s shunted.
Apply 8 milliamperes d-¢ to the coll with cor-
rect polarity and then screw 1in the 1left-hand
shunt until the armature closes the right-hand
contact. With this adjustment, the armature
should move to the left with 4 to 6 milliamperes
in the holding coil. Lock the shunts in posi-
tion and recheck the calibration several times.

Alarm Element (Telemetering Adjustment)

Telemetering impulses over the carrier
channel would normally impulse the alarm element
and the alarm bell unless they are disconnected.
To retain the alarm feature for communication
signalling, a time delay circult 1s used whi¢h
requires reconnection and re-adjustment of the
alarm element to have the opposite polardty and
normally closed contacts. Where specified, this
adjustment 1s made before shipment. Thisg ad-
justment gives approximately 1 secondpdelay.

Contact Adjustment: With #the element
de-energized, screw the left-hand shunt all the
way 1n, and back the right-hand shunt/all the
way out. Thils will increase thé armature bilas
towards the right and move the (armature in that
direction. Back off the "stationary contact
screw and then screw it up untid it barely makes
a light circuit. Give thegqScrewd)an additional
one-third of a turn to securefjthe required 8 mil
follow. .

Calibration:/ Reverse the polarity of
the coll. This means\that the contacts will be
held open when the cedil“dsgenergized. Back off
the left-hand shunt  slightly and screw 1n the
right-hand shuat untill ) the contact closes at 1
milliampere. The cont@icts should open at 6
milliamperegsfor legs. This differential between
pick-up and drop-outd 1s decreased by closing
more of tHe re&r alxr gaps. This can be done by
further screwlng in both the right and left-hand
shunts and rechec¢king the plck-up and-drop-out

values. This recheck 1s important, since any
change of the shunts affects both calibration
points. Lock the shunts 1n position and recheck

the callbratlon several times.

C8=1 Contactor Switch

Adjust the stationary core of the
switch for a clearance between the stationary
dore and the moving core of 1/64" when the

switch 1s pic¥ked up. This can be done#by, turn-
Ing the relay up-side-down and screwing up, the
core screw of the switch until the contacts just
separate. Then back off the core s€rew a@pproxi-
mately one turn and 1lock 1n placel. This pre-
vents the moving core from strikingyand/sticking
to the stationary core because of residual mag-
netism. Adjust the contact clearance for 3/32"
by means of the two small nuts on elther side of
the Micarta disc. The switch should pick up at
2 amperes d-c. Test for sticking after 30 am-
peres d-c 1s passed thru the_coil.

Operation Indicaters

Adjust thefIndicators to operate at
one ampere d-c gradually 1ncreased. Test for
stickling after 30, ampere8 d-c has been applied.
Check the 1ndicator, and® the contactor switches
at 5 and 30 amperes )d-c to make sure that the
Indicator operates before 1ts coll 1s shorted by
the contactormswiteh.

Out of 8tep Blocking Elements
for/Type RSN Relay Only

Telephone Relay: Energize the tele-
phone ‘kelay, X2, by applying 80 volts d-c¢ with
the pendulum relay armature held 1n the operated
positien.  The telephone relay should operate
positively, when the pendulum relay armature 1is
hel@,down to make the lower contact and should
not operate when the armature 1s held up to make
theytop contact.

Pendulum Relay: To check the opera-
tion of the pendulum relay, connect jumpers
across the make contact on the voltage elements,
A, B, and C, and apply 125 volts or 250 volts
d-c across the pendulum relay. (The voltage will
depend upon the relay range. The pendulum re-
lay armature should be pulled against the core
screw and the X2 telephone relay should pick up.
Remove the jumpers from the voltage switch con-
tacts. The pendulum relay armature should os-
cillate and hold the X2 relay closed for approx-
Imately 3 seconds. This 1s the standard
factory adjustment. The pick-up of the pendulum
and X2 relay combination can be adjusted from
approximately 20 cycles to 10 seconds. The drop
out time of X2 1s adjusted by means of the
armature set screw. The time that P will keep
X2 picked up is adjusted by changing the spacing
of the two outer contacts of the P relay.

Voltage Switches

Voltage switches,
be adjusted so that there
1/64" between the plunger and the core
plunger picked up.

A, B, and C, should
1s a clearance of
with the

Energize each switch separately thru
the common resistor. The switches should pick-
up at 35 volts for the 125-volt relay and 50
volts for the 250-volt relay. Check to ma¥ke
sure the switches do not stick closed after
rated voltage (125 or 250 volts) is applied.

RENEWAL PARTS

Repalr work can be done most satisfac-
torily at the factory. However, interchangeable
parts can be furnlished to the customers who are
equlpped for doing repailr work. When ordering
parts, always give the complete nameplate data.
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