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� INSTALLATION • OPERATION • MAINTENANCE 

�;�EI INSTRUCTIONS 

lf � .._ TYPES RS AND RSN CARRIER AUXILIARY RELAYS 

WITH GROUND PREFERENCE FOR 

PLATE KEYED CARRIER SETS 

CAUTION Before put ting prot e ctive relays in ­

t o  servi ce ,  remove al l bl ocking whi ch may have 

been inserted for the purp ose of securing the 

part s during shipment , make sure that all 

m oving part s operate freely,  inspe ct the con­

tact s  t o  see that they are cl ean and cl ose 
, 

properly,  and operate the relay to check the 

settings and electri cal conne ct i ons . 

APPLICATION . ' 

The type RS rel ay is  an auxil iary relay used 

in the carrier rel aying s cheme to bl ock or 

prevent instantane ous tripping f or fault s  ex ­

ternal t o  the line s e cti on t o  whi ch it i s  ap ­

plied and t o  permit instantaneous simultane ous 

tripping f or int ernal faul t s . The re lay i s  

arranged t o  resp ond t o  indi cat i ons of fault 

p ower and dire ct i on provided by the phase and 

ground relays , thereby controlling the trans ­

mis s i on of the carrier signals . The resp onse 

to gr ound faul ts  may be given preferen ce over 

the resp onse to phase faults . 

The t ype RSN relay is  identi cal t G  the type 

R S  except that it include s addit i onal bl ocking 

element s t o  prevent tripping due t o  out - of­

step system conditions . These elements do  not 

prevent or delay instantan e ous fault tripping 

during out - of- step condition s  except f or three 

phase faults . Three phase faults occurrin� 

during out - of-step conditi ons can be cl eare a  

b y  tripp ing after a short time delay . 

F or type HZ carrier relaying either the RS 

or RSN relay may be used depending on app l i ca­

t i on requirement s .  With type HZM distan ce 

relays , h owever , the RS relay , whi ch has n o  

out - of-step bl ocking facilities , i s  always 

used . The HZM relay is set s o  that it does  

not trip f or p ower swings from whi ch the 

system can recover without g oing out -of-step . 

If the system does g o  out - of - step , tripp -ing 

may be de sired. To  meet this requirement,  a 

NEW INFORMATION 

separate impedance-type out - of-step tripping 

relay is use d .  The out - of-s tep element s of 

the RSN cannot be used since the Z3 e lement 

of the HZM relay is set with its  maximum reach 

opp osite t o  that of the Z2 el ement . 

CONSTRUCTION AND OPERATION 

The type RS or RSN relay consists  of direc­

tional auxiliary, receiver and alarm units, 

contactor switches and operation indicators. 

In addition, the type RSN relay contains three 

voltage units, a combination pendulum and 

time-delay drop-out relays whi ch are the out ­

of -step elements. The construction and opera ­

tion of the relay units are de s cri bed below. 

Complete details of the operation of this re­

lay i n  the carrier relaying s cheme is  de s cri b­

ed in I.L. 41-904. 

Dire ct i onal Auxiliary Element s 

These are two s olenoid  type contact or 

swi t ches designated as CSP and CSG. The 

plunger of the contact or swi t ch operates a 

spring leaf a rm with a s ilver contact surface 

on one end and rigi dly fixed to the frame on 

the other end . The stat i onary contact is  a-ls o 

fastened, to the frame and in the deenergized 

p ositi on the contact s  are held cl os ed by the 

leaf spring. When the coil is energized,  the 

pl�nger travels upward breaking the contact s . 

The CSP switch is energized by the operati on 

uf' the directional and second impedance units 

of the phase relays, and the CSG swit ch ,  by 

the operation of the directional and over­

current elements of the ground relay . The 

back contacts of the two swit ches are connect ­

e d  i n  series i n  the os cillat or and amplifier 

cathode circuits . The operati on of either of 

these swi t ches op ens up the cathode cir cuit t o  

st or: carrier and t o  open the short around the 
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TYPES RS & RSN RELAYS _________________ _  _ 

RRT Operating Coi l. Ground preference  i s  ob ­

tained by the connection of the auxiliary 

(CSO)  contacts  in parallel with CS P contacts . 

In this case if the ground relay starts car­

rier,  the phase relays cannot stop carrier and 

thus the ground relay completely sup ersedes 

the phas e relays , as far as carrier control 

is concerned . 

Receiver Unit 

The polarized relay consists of an armature 

and contac t s  mounted on a l eaf spring support ­

ed symmetrically within a magnet frame . The 

armature rides in the front air gap of the 

frame with the contac ts projecting out side . 

The poles of a permanent magnet c lamp directly 

to  each s ide of the frame . T wo adjustable 

s hunt s are l ocated ac ros s  the rear air gaps . 

These  change the reluctance of the magnetic 

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

of the flux thru the moving armature which is 

fastened to the frame midway between the two 

rear air gaps. Flux in the armature polarizes 

it and creates a magnetic bias, causing it to  

move towards either the left o r  right, depend­

ing upon the adjustment . 

T wo stationary contact scre ws are mount ed to 

the l eft ( front vie w) of the mo ving contact 

assembly and adjusted for normally open con­

tacts . These c ontacts  are designated , RRP and 

RRG , and are connected in the phase and ground 

trip circuit s re spectively . One stationary 

contact scre w is mounted to the right of the 

as sembly and adjusted for normally closed con­

tact . This contact i s  de signated RRB and used 

in connection with the Out -of-step protection 

features .  These  contacts  are operated by t wo 

concentric coil s ,  

placed around the 
RRT and RRH, which are 

armature and within the 

magnetic frame . RRT is the operating coil and 

rec eives  its energy from the local battery 

when either CSP  or CSG is opened .  RRH is the 

hol ding coil and recei ves  its  energy from the 

carrier transmitted either from the local 

transmitter or the one at the other end of  the 

section . These t wo c oils  are connec ted to 

oppose each other with the operating coil RRT , 

operating to cl ose the RRP and RRG contacts 

and trip ; and the hol ding coil , RRH to  hol d 

the RRP and RRG c ontact s  open and block trip ­

ping . The restraining torque of the RRH coil 

i s  suffic ient t o  overcome the operating torque 
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Fig. l. Internal Schematic of the Type RS Relay in Type 
FT42 Case. 

of the RRT coil . Consequently,  RRP and RRG 

c ontacts  cannot close as long as RRH i s  ener­

gized . 

Alarm Unit 

The alarm unit i s  similar in construction to 

the receiver element except that it is ener­

gized by a single coil and operates a single 

set of contacts. The coil is energized by the 

received carrier to close the contacts and 

give an alarm. This unit has a higher-pick-up 

than that of the receiver unit in order to ob­

tain a direct check on the sensitivity of the 

tubes in the carrier transmitter-receiver . The 

failure of the alarm relay to pick-up when 

carrier is started i ndicates insufficient out­

put from the transmitter-receivers. 

Contactor S witch 

The contactor s witches CSl and CSO are small 1 

solenoid auxiliary s witches 

series in the trip circuit.  

connected in 

The plunger of 

the s witch has a circul ar c onducting di sc  
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TYPES RS & RSN RELAYS _____________________________________ I_.L_.4_1 _-92_ 1_.1 

mounted on its l o wer end , and as the plunger 

travels  up ward,  the di sc bridges three sil ver 

stationary contacts . The contacts  of  CSl s eal 

in the RRG trip circuit until the auxiliary 

s witch on the breaker opens the trip circuit . 

The contacts  of CSO are in parallel with the 

CSP  c ontacts  so that ground faults will take 

preference o ver phase fault s .  

Operation Indicators 

Two operation indicators show whether the 

fault was a phase fault or a ground fault by 

indicating which relays di d the ac tual trip ­

ping , the phase relays thru RRP ,  or the ground 

relay thru RRG . 

Out -of-Step E lements 

The t hree voltage units designated as A, 

B, and C are contactor s witches similar to 

those  described above exc ept that each is  pro­

vided with a set of back or normally closed 

contacts  as  well  as the  normal make contact s .  

Their coils are energi zed by the third impe­

dance unit of the corresponding phase relay 

thru the contacts  of an auxiliary s witch CSA 

from the trip voltage source .  The back con­

t acts of the voltage e l ements are connected in  

parallel and p ermit tripping as long as any 

o ne of the back contacts  is closed .  The front 

contacts of the voltage elements are in series 

with the back contact on the receiver element , 

RRB , and the coil of the pendul um relay .  

The pendulum relay  i s  a telephone type relay 

with a horizontal spring arm extending bet ween 

t wo contact point s .  A counterweight is fas ­

tened to the free end o f  the arm . The X2 

relay i s  a telephone type relay with slow  

drop -out characteristic s . A solenoid attracts 

an i ron right -angl e  brac ket which in t urn 

operates  a set of break and make contacts . 

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

adjustment bet ween the solenoid core and the 

armature ,  and the copper slug on the core . X2 

i s  energi zed by the p endulum relay contacts 

with its  back c ontact in parallel with the 

back contacts of  the voltage s witches and con ­

nected i n  the phase trip .c ircuit . When the 

p endulum relay is energi zed,  its  arm is pulled 

downward, to close  the lower contact . Thi s  

energi zed the X2 relay . After the p endulum 

relay is deenergi zed,  the pendulum will oscil-
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Fig. 2. Interna l Schematic of the Type RSN Relay I n  T ype 
FT42 Case. 

late for a short time alternately breaking and 

making both of  its c ontacts . Consequently, 

the X2 relay will not drop -out until after the 

pendulum oscillations have deenergi zed its 

coil . The complete operation of these ele­

ments during out -of-step are explained in con ­

nection with the operat ion o f  the carrier 

scheme . See I . L .  41-904. 

CHARACTERISTICS 

The characteristics  of the various element s 

of the relays are as follows :  

125 Volts  250 Volts  

Avg .  Ohms 

CSP  or CSG Coil 70 
CSP  & CSG Tapped Resi stor 600 
Carrier Resistor 4000 
RRT Operating Coil 1 1 00 
RRT Coil Resi stor 1 000 
RRH Hol ding Coil 1 700 
AL A larm Coil 500 
P P endulum Relay 2000 
A ,  B, C ,  Contactor Swi tches 1170 
X2 Telephone Relay 2000 
CSl Contactor S witch (2 amps ) 0 . 23 
CSO Contactor S witch 27 
Operation Indicator (1 amp . )O . l6 

Avg . Ohms 

70 
1 250 
8000 
llOO 
2000 
1700 

500 
2000 
ll70 
2000 
0 . 13 
27 
0 . 16 
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TYPES RS & RSN RELAYS _____________ _____ _ 

The pick - up 

element s are 

Maintenance " . 

and 

given 

operating val ues  of  these 

under "Adjustment s and 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration, and 

heat. Mount the relay vertically by means of 

the four mounting holes on the flange for 

semi-flush mounting or by means of the rear 

mounting stud or studs for projection mounting 

Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The 

electrical connections may be made directly to 

the terminals by means of screws for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

The terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I .L .  41-076. 

The carrier relaying d-e schematic  ( s upplied 

with the c arri er order )  sho ul d  be cons ulted  

for  detai l s  of  the  external connections of  

these relays . 

ADJUSTMENTS AND MAINTENANCE 

The proper adj ustment s to ins ure correct 

operation o f  this relay have been made at the 

factory and should not be d i s turbed after 

receipt by the cust omer. If the adjustment s 

have been changed, the relay taken apart for 

repairs , or if  it is  des ired to check the ad­

j ustments at regular maintenance p eriods , the 

instructions below should  be followed . 

All contacts should be cleaned periodically. 

A contact burnisher S#l82A836H01 ill recommended 

for this purpose. The use of abrasive material 

for cleaning contacts is not recommended, be­

cause of the danger of embedding small parti­

cles in the face of the soft silver and thus 

impairing the contact. 

Directional Auxiliary Units 

The t wo contactor s wit ches , CS P and 

have adj ustable  p l unger travel . Adj ust  

4 

CSG ,  

the 

two n uts  on the bottom of the fixed shaft s o  

that the plunger has 3/16" travel after the 

l o wer c ontacts  make . The p l unger should  have 

1/64"  travel in the opposite direction after 

the upper c ontacts make . This is accomplished 

by screwing do wn the set screw on top of  the 

s witch until the upp er contacts are j ust abl e  

to  make a s  the p l unger hit s the upper stop . 

Then back off this screw one t urn and l ock in 

p lace . 

Each 

tapped 

pick up 

voltage 

contactor s witc h has a section of a 

resistor in series with it , and wil l  

positively when rated trip circ uit 

is  applied acro ss the coil and it s 

sect ion of the re sistor . 

The pick-up of the coil and its resistor is 

45-60 volts for the 125 volt relays and 90-120 

volts for 250 volt relay. These elements have 

an intermittent rating, and should not be en­

ergized for more than a few seconds. 

rolar Receiver Unit 

Back off contact scre ws so that they do not 

make contact . Screw magnetic shunt s into  the 

all - out posit ion (5 or 6 scre w  threads show­

ing . )  The armat ure shoul d  remain agains t 

whichever side it i s  p ushed with this adj ust­

ment . 

Contact Adjustment 

Push the armat ure to the l eft , and adjust 

both l eft hand contacts  until  they barely make 

a l ight circ uit . At this point , give both 

stationary contacts  an additional three t urn 

fol low.  Then push the armat ure to the right 

and adj ust the top and bottom right hand con­

tact stops  for three t urns fol l o w, and then 

the center contact for thre e and one -hal f 

t urns follow.  

Calibration 

Apply 125 volts D. C .  to the 125 volt relay 

or 250 volts  D.c. to the 250 volt relay acros s  

the RRT c oi l ,  operat ing coi l  resistor, and the 

carrier resistor in series ,  with polarity as 

shown in the schematic  diagram . 
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TYPES RS & RSN RELAYS 

The CSP and CSG back contac ts should be 

blocked open. The armatu re shoul d move to the 
left when obs e rving the polar  unit from the 

f ront . ( all future refe renc es to armature 

movement shal l be given as viewed from the 

f ront of the relay ) . 

To the holding coi l ,  RRH, apply 10  to 20 

mil liampe res d.c .  current ob serving c o rrect 

pol arity . The armature shoul d now move to  the 

right . De-ene rgize both c oils  and see that 

the back contacts stay closed,  or simply that 

the armature stays up against the right hand 

contact stops . 

Run both shunt s c rews all the way in,  and 

then back out the l eft hand shunt s c rew ap ­

p roximately 16  turn s .  Back out the right hand 

shunt s c rew app roximately 9 turns . 

Re -energize the ope rating coil  with 1 25 o r  

250 volts  d.c . and the hol ding coil with 4 

milliampe res d . c .  Adjust the right hand con­

tact shunt s c rew until  the armature moves to 

the left .  If the armature moves to the left , 

at a value of holding coil current greate r  

than 4 mill iamperes , the right hand shunt 

sc rew shoul d be turned out to l ower thi s value 

to t he correct 4 milliamp e re point . 

Inc rease the hol ding coi l  current to 6 

mil liamperes  and adjust the left hand shunt 

sc rew until the armature resets , o r  moves to 

the right . If the armature resets  at a value 

of current l e s s  than 6 mill iamp e re s ,  the left 

hand shunt sc rew should be turned out . Thi s  

wil l  inc rease the reset value of the armature 

and p rovide fo r the correct 6 mi ll iamp e re 

reset value . 

Mino r adjustments of both shunt sc rews must 

be  made several times until the des i red ope ra­

ting point s are obtained, s inc e the adjust­

ments of one shunt sc rew affect the adjustment 

on the othe r shunt s c rew.  

If adjustments of the two shunt s c rews do 

not give p rope r  calib ration ,  it wil l  usually  

be nec essary to  reduce or  inc rease the contact 

follow depending upon whethe r the current 

differential , between pickup and dropout , i s  

t oo small o r  t o o  large . 

I. L. 41-921. 1 

The an.1ature shoul d ope rate with a snappy 

act ion at both the opening and c losing values 

of hol ding coil current . 

Pol a r  A l a rm Unit ( Norma l Adjustment ) 
Contact Adjustment 

Adjust the right and l eft hand contacts  for 

three turns foll ow as de sc ribed unde r contact 

adjustment of the polar rec eive r un it . 

Calib ration 

Turn both shunt sc rews all the way in. Then 

back out both shunt s c rews app roximately seven 

turns.  Apply 8 mil l iampe res  d.c . to the coi l  

obs e rving c o rrect polarity , and then s c rew in 

the l eft hand shunt sc rew until  the armature 

moves to  the right.  If the armature moves t o  

the right at a value o f  current l e s s  than 8 

mil liampe res , sc rew the left hand shunt out 

unt il  the armatu re moves to the right at 8 

milliampe re s .  Check the dropout point by re ­

ducing the d.c .  current. The armature shoul d 

move to  the l eft between the limits of 4 and 6 

milliampe re s .  If  it fails  to  do s o ,  adjust 

the right hand shunt s c rew until  it doe s .  I t  

will then b e  necessary t o  recheck the pickup 

and dropout point s again and make any mino r 

adjustments  to the shunt sc rews that may be 

necessary until  co rrect calibrat ion i s  ob ­

tained .  

I n  general , s c rewing i n  the left hand shunt 

sc rew reduces the pickup current of the relay . 

S c rewing in the right hand shunt sc rew in­

c reases the dropout current . Thi s  will in 

turn cause a change in the pickup current , 

making neces sary seve ral s l ight readjustment s 

of both shunt sc rews to obtain the des i red 

cal ib ration .  The armature as finally cal i ­

b rated shoul d pickup and dropout with a snappy 

action. 

Pol a r  A l a rm Unit (Tel eme te ring Adjustment ) 

Tel emet e ring impul ses  over the carrie r  

channel woul d normal ly impul se the ala rm el e ­

ment and the alarm b e l l  unle s s  they are dis ­

connected. T o  retain the ·alarm feature for 

communication s ignalling , a t ime delay c i rcuit 
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TYPES RS & RSN RELAYS,-------------------

i s  used which requi res reconnection and re ­

adjustment of the a l a rm unit to have the oppo­

site polarity and norma lly closed conta cts . 

Whe re sp ecified,  this adjustment is made be­

fore shipment . This a djustment gives app roxi ­

mately l second delay . 

Contact Adjus tment 

Adj ust  the right and l eft hand c ontacts for 

three and one -half t urns foll ow as de sc ribed 

under c ontact adj ustment of the polar rec eiver 

uni t .  

Calib ration 

Turn both shunt s c rews all the way in . Then 

back out both shunt s c rew app roximately seven 

t urns . Reverse  the pol arity of the c oil  and 

apply 6 mil liampe res  d . c .  to the coil . The 

armat ure s hould  move to the l eft at this val ue 

of c urrent . If  the armat ure moves to the left 

at val ue s of c urrent g reate r  than 6 mil l i ­

amp e res  d . c . ,  sc rew i n  the ri ght hand sh unt 

sc rew, and if  the armat ure moves to the left 

at val ues of  c urrent less  than 6 milliamp e res , 

the right hand shunt s c rew should be t urned 

out . 

Dec rease the c urrent to l milliampe re and i f  

the a rmat ure does not move t o  the right at 

this val ue of c urrent , sc rew in the left hand 

shunt screw until it does move to the right. 

As finally  calib rated,  the contacts  should 

open at 6 milliamp e re s  or l e s s ,  and c lose at 1 
milliampe re . 

The pickup and dropout points should  be re ­

c hecked s ince any change of the shunt s affects  

b oth calibration points . 

I f  p rope r  cal ib ration cannot be attained by 

use of the two shunt sc rews , it wil l us ually 

be necessary to  inc rease or  dec rease the 

fol l ow of the c ontacts . 

With the pol a r  a l a rm unit coil de -ene r-

gized, the armat ure sho ul d  stay up against the 

right hand contact assembly as finally c al i -

b ra ted . Snappy act "ion of the armature shoul d  

6 

occur at both the pickup and dropout calib ra­

t ion points . 

CS I and CSO Contactor Switches 

Adj ust the stat ionary core of the switch for 

a c l earance between the stationary c o re and 

the moving 

picked up . 

c o re of 1/32 " when the switch i s  

This can be done by t urning the 

relay 

s c rew 

up -side- down 

of the switch 

and sc rewing up the c o re 

until the contacts j ust 

separat e .  Then back off the c o re s c rew ap ­

p roximately one t urn and lock in plac e .  Thi s 

p revent s the moving c o re from s t riking and 

sticking to the stationary c o re because  of  

residual magnetism.  Adjust the contact cl ear­

ance for  3/32" by means of the two small n ut s  

o n  either side o f  the Micarta disc . The CS-1  

switch sho ul d  pick up at 2 amp e res d . c . Test 

for sticking afte r  30 amperes d-e i s  passed 

thru the coil . The CSO switch sho ul d  pick up 

at . 1 2  amp e res D . C . Test for sticking at 1 . 0 

amp e re D . C . 

Ope ration Indicat o r  

Adj ust  the indicato rs to ope rate at one 

ampe re d-e g radually inc reased . Te st for 

st icking afte r  30 amperes  d-e has been ap ­

p l i e d .  Check the indicator and the contac t-o r. 

switches at 5 and 3 0  amperes  d-e to make s ure 

that the indicato r  ope rates before its coil  

i s  sho rted by the contactor  switc h. 

Out of Step Blocking Units 

for Type RSN Relay Only 

Tel ephone Relay 

Ene rgize the telephone relay,  X2 , by ap ­

plying 80 volts d-e with the pendul um relay 

armat ure hel d in the ope rated position . The 

telephone relay sho uld  ope rate positively, 

when the p endul um relay armat ure i s  held down 

to make the l owe r contact and sho ul d  not ope r­

ate when the armat ure i s  held up to make the 

t op c ontact . 

Pendul um Relay 

To check the ope ration of the pendul um re­

lay ,  connect j umpe rs ac ross  the make contact 
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I. L. 41-921 .. 1 
TYPES RS & RSN RELAYS ____ ______________ _ 

on the voltage element s, A, B ,  and C ,  and 

apply 1 25 volts or 250 volt s d-e acro ss the 

pendulum relay . (The voltage will depend upon 

the rel ay range . )  The p endulum rel ay armature 

shoul d be pulled  against the core screw and 

the X2 tel ephone relay should pick-up . Remove 

the jump ers  from the voltage switch contacts .  

The p endulum relay armature shoul d  oscillat e  

and hold the X 2  relay c l o sed for approximately 

3 seconds. Thi s is the standard factory ad­

justment . The drop -out of the pendulum and X2 

relay comb inat ion can be adjusted from ap ­

proximately 20 cycles  to 10  seconds.  The drop 

out time of X2 i s  adjusted by means of the 

armature set screw . The time that P will keep 

X2 picked up i s  adju sted by changing the 

�pac ing of the two outer c ontacts of the P 

relay . 

Voltage Switches 

Voltage switche s, A, B, and C ,  should be ad-

1-----i t::;,;::::::::t-l-J--- ARMATURE 

l_N s-J 

BALANCED AIR GAPS 

jus ted so that there i s  a clearance of 1 /64" 

b etween the plunger and the core with the 

p lunger picked up . 

Energiz e  each switch separately thru the 

common re si stor . The switches shoul d pick -up 

at 35  vol t s  for the 125 -volt relay and 50 

vol t s  for the 250-volt relay . Check to make 

sure the switche s do not stick closed after 

rated voltage ( 125  to . 250 volt s) i s  applied . 

RENEWAL PARTS 

Repair 

at the 

work can be done mo st sati sfactorily 

fact ory. However, interchangeable 

part s can be furni shed to the customers who 

are equipped for doing repair work . When 

ordering part s, always give the c omplet e  name ­

plate dat a .  

SHUNT 

UNBALANCED AIR GAPS 

183A062 

Fig. 3. Polar Unit Permanent Magnet Flux Paths. 
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I. L. 41 -921. 1 
' -

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS IE'@W.o;l 
� -®�/ �-------------------------------------------------------------, 

lf � ..,. TYPES RS AND RSN CARRIER AUXILIARY RELAYS 

WITH GROUND PREFERENCE FOR 

PLATE KEYED CARRIER SETS 

CAUTION Before putting p rotective relays in­

to s e rvice,  re move al l bl ocking which may have 

been inserted for the purpose of securin g the 

parts  during ship ment , make sure that all 

movin g parts ope rate f reely ,  inspect the c on­

tacts t o  see  that they are cl ean and c l ose  

p rope rly,  and ope rate the relay to  check the 

settings and electrical c onne ctions . 

APPLICATION 

The typ e  RS relay is  an auxiliary relay used 

in the carrier  relayi ng scheme to b l ock or 

p revent instantaneous tripp ing for faults  ex ­

ternal t o  the line section t o  which it i s  ap ­

plied and t o  p e rmit instantaneous s i multaneous 

t ripping for internal fault s .  The relay is  

arran ged to  re sp ond t o  in di c at i ons of  fault 

p owe r and di rection p rovided by the phase and 

ground relays,  thereby c ontrolling the t rans ­

mis s i on of the carrier  s i gnal s .  The resp onse 

to ground faults may be given p refe rence ove r  

the response to  phase fault s .  

The typ e  RSN relay i s  identical t o  the type 

RS except that it include s additional blocking 

elements t o  p revent t ripp ing due t o  out -of­

step system conditions . These elements do not 

p revent or del ay instant aneous fault tripping 

during out - of-step condit i ons except for three 

phase fault s .  Three phase fault s oc c urrin� 

during out -of- step c onditi ons can be c l e areG 

by t ripp ing after a short t i me del ay. 

F or type HZ carri e r  relayin g either the HS 

or RSN re lay may be used de pendin g on app l i ca­

t i on requi re ment s.  With type HZM distance 

relays , howeve r, the RS relay ,  which has no 

out -of- step b l ocking faciliti e s ,  is  always 

used. The HZM relay is set so that it does  

not t rip for p owe r swin gs from which the 

system  can rec ove r without going out -of-step .  

I f  the system does go out - of-step , t ripp ·ing 

may be de s i red. To meet this requi rement , a 

separate i mpedance-type out - of-step t ripping 

relay is  used. The out -of-step elements of 

the RSN cannot be used sinc e  the Z3 e lement 

of the HZM relay is set with its  maxi mum reach 

opp osite to that of the Z2 element . 

CONSTRUCTION AND OPERATION 

The type RS or RS N re lay consists  of di rec­

t i on al aux il i ary ,  receiver and al arm unit s ,  

c ont act or switches and op erat i on indi c at ors . 

In addit i on,  the type RSN rel ay cont ains three 

volt age unit s ,  a combi nat i on pendulum and 

t ime -de l ay drop -out rel ays whi ch are the out ­

of-step e lement s .  The construction and op era­

t ion of the re lay units  are des c ribed bel ow. 

C omp lete det ai l s  of the op erat i on of this re ­

lay in the c arrie r re laying scheme i s  des c rib­

ed in I.L. 41-904. 

Directional Auxiliary Element s 

These are two s ol enoid type c ontact or 

switches des i gnated as CSP and CSG . The 

p lunger of the c ontact or switch ope rates a 

spri.ng leaf arm with a silver contact surface 

on one end and ri gi dly fixed t o  the f rame on 

the other end. The stat i onary c ontact is  als o  

fastene d  to the frame and i n  the deenergi zed 

posit ion the c ontacts  are held cl osed by the 

le af sp ring. When the c oil is ene rgized,  the 

plurce:•er trave ls upwa rd breaking the contacts.  

The C S F  switch i s  ene rgized b y  the ope rat i on 

ol' Jc.: ,,ircc ti onal and s Pc'Jnd i mpedance units 

of tne phase re lays, �fid the CSG s witch,  by 

t he operation of the 

uf' the 
dire ction al and ove r-

Ground rel ay. The 

back c ontacts of the two switches are c onnect­

ed in s e ries  in the oscillator and amp l i fier  

cathode c i rcuit s .  The ope rati on of either of 

these swi tches opens up the cathod2 c i rcuit t o  

st or: carrier  and t o  op en the short around the 

I 
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TYPES RS & RSN RELAYS--------------------

RRT Operating Coil . Ground preference i s  ob ­

tained by the connection of the auxiliary 

(cso) contac t s  in parall el with CSP contacts .  

In  thi s case if  the ground relay start s car­

rier,  the phase relays cannot stop carrier and 

thus the ground relay completely sup ersedes 

the phase rel ays, as far as carrier control 

is concerned . 

Receiver Unit 

The polariz ed relay consi st s  of an armature 

and contac t s  mounted on a l eaf spring support ­

ed symmetrically  within a magnet frame . The 

armature ride s in the front air gap of the 

frame with the contac t s  projecting out side . 

The poles of a permanent magnet c lamp directly 

to each side of the frame . Two adjustable 

shunt s are l ocated ac ro ss the rear air gap s.  

The se change the reluctance of the  magnetic 

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

of the flux thru the moving armature which is 

fastened to the frame midway between the two 

rear air gaps. Flux in the armature polarizes 

it and creates a magnetic bias, causing it to 

move towards either the left or right, depend­

ing upon the adjustment. 

Two stationary cont act screws are mount ed to 

the l eft { front view ) of the moving contact 

assembly and adjusted for normally open con­

tacts .  The se c ontac t s  are de signated ,  RRP and 

RRG , and are connected in the pha se and ground 

trip circuit s re spectively . One stationary 

c ontact screw is mounted to  the right of the 

assembly and adjusted for normally cl osed con ­

tact . Thi s contact i s  de signated RRB and used 

in connection with the Out -of-st ep protection 

features. These contact s  are op erated by two 

c oncentric co ils, RRT and RRH, which are 

placed around the armature and within the 

magnetic frame . RRT i s  the operating coil and 

rec eives its  energy from the local battery 

when either CSP or CSG is opened . R RH is the 

hol ding coil and receives it s energy from the 

carrier transmitted either from the local 

tran smitter or the one at the other end of  the 

section . The se two c oi l s  are connected to 

oppose each other with the operating coil RRT, 

operating to  c lose the RRP and RRG contacts 

and trip ; and the hol ding coi l ,  RRH to  hold 

the RRP and RRG c ontact s  open and bloc k trip ­

ping . The restraining torque of the RRH coil 

i s  suffic ient to  overcome the operating torque 

2 

REDHAIIDLE--�-

AUXILIARY-­
SWITCHES 

MltHAPPED RESI STOfl 

"600 J0-!!bs-v:-u-.r.' 
1250 Q- 2� Y.D.C. 

OPEUTIOII IIID!CATOI! 

� .. 

.. 000 Q- 126 Y.D .C. 
8000 a- 250 v.o.c.-

COIITACTOR SWITCHES 

UPPER POLARUMIT 
(RECEIYERUIIIT) 

1000 a- us r.o.c. 
---r--T 2000 a - 210 w.o.c. 

LOWER I"OL.U: VII I T  
(AU . .  UIIIT) 

CKAIS!S OP'EIATO 
SIIOITI118 SWtTtH 

IEDHMIDLE 

TEST SWITCH 

CUIIEIT TtsT .JMI 

TEINIUL 

l82A728 

F ig. 1. Internal Schemat ic of the Type RS Relay in Type 
FT42 Case. 

of the RRT coil . Consequentl y ,  RRP and RRG 

c ontact s cannot close as long as RRH i s  ener­

gized . 

Alarm Unit 

The alarm unit is similar in construction to 

the receiver element except that it is ener­

gized by a single coil and operates a single 

set of contacts. The coil is energized by the 

received carrier to close the contacts and 

give an alarm. This unit has a higher-pick-up 

than that of the receiver unit in order to ob­

tain a direct check on the sensitivity of the 

tubes in the carrier transmitter-receiver. The 

failure of the alarm relay to pick-up when 

carrier is started indicates insufficient out­

put from the transmitter-receivers. 

Contactor Switch 

The c ontactor switches CSl and CSO are smal l 1 

sol enoid auxiliary switches 

serie s  in the trip circuit . 

connected in 

The plunge r  of 

the switch has a circul ar conducting di sc 
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TYPES RS & RSN RELAYS _____________________________________ I_.L_ .4_1_-9 _2 1_.1 

mounted on its lower end, and as the plunger 

travels  upward,  the di sc bridges  three silver 

stationary contacts . The contacts  of CSl seal 

in the RRG trip circuit until the auxiliary 

switch on the breaker opens the trip circuit . 

The contacts of CSO are in parallel with the 

CSP contacts so  that ground faults  wil l take 

preference over phase faults . 

Operation Indicators 

Two operation indicators show whether the 

fault was a phase fault or a ground fault by 

indi cating which relays di d the actual trip ­

ping, the phase relays thru RRP , or the ground 

relay thru RRG . 

Out -of-Step E lement s 

The three vol tage units des ign ated as A ,  

B ,  and C are contactor switches similar to 

those  described above except that each is  pro-

vided with a set of back or normally closed 

contacts as well as the normal make contacts . 

Their coils are energized by the third impe­

dance un it of  the corresponding phase relay 

thru the contact s of an auxil iary switch CSA 

fro m the trip voltage sourc e .  The back con­

tacts of the voltage elements are c onnected in  

parallel and p ermit trippin g  as long as any 

one of the back contacts  is closed .  The front 

contacts of the voltage element s are in series 

with the back contact on the receiver element , 

RRB , and the coil of the pendulum rel ay . 

The pendulum relay is a t e l ephone type relay 

with a horizontal spring arm extending between 

two contact point s .  A counterwei ght is fas­

tened to the free end of  the arm . The X2 

relay i s  a telephone type relay with slow 

drop -out characteri stic s .  A solenoid attracts  

an iron ri ght -angl e  bracket which in  turn 

operates a set of  break and make contacts . 

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

adjustment between the solenoid core and the 

armature , and the copper slug on the core . X2 

is  energized by the p endulum relay contacts 

with its back c ontact in parallel with the 

back contacts of  the voltage switches and con ­

nected i n  the phase trip .circuit . When the 

pendulum relay is energized ,  its  arm is pulled 

downward , to close  the lower contact . Thi s 

energized the X2 relay . After the p endulum 
relay is deenergi zed, the p endulum will oscil-

IEOIIAIIDLE---------

.WliLIARY_ - - - ­
SWITCIIE:S 

TELEf'HOIE RELAY...---

UpPER POLAR UNIT 
(RECEIVEIIUIIIT) 

LOWERI'OURUIIlT 
(ALARMI.IIIIT)----

PEJIDULUM I£UY 

3751!-lZfiV.O.C. 
1050 Q- 250 V.D.C. 

AUXILI.UY SWITCHES 

/ 
IIOOOD- 12!iiY.D.C. 
aooo a- 260 v.o.c. -TESTIWITCII 

--cuUEIIT liST oiACI 

l82A729 

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

late for a short time alt ernately breaking and 

making both of its c ontacts . Consequently,  

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 op erat ion of the carrier 

scheme . See I . L . 41-904. 

CHARACTERISTICS 

The characteristics  of the various el ement s 

of the relays are as follows : 

1 25 Volts 25 0 Volts 

Avg. Ohms 

CSP or CSG Coil 70  
CSP & CSG Tapped Resi stor 600 
Carrier Resistor 4 000 
RRT Operating Coil 1 1 00 
RRT Coil Resistor 1 000 
RRH Hol ding Coil 1700 
AL A larm Coil 500 
P P endulum Relay 2000 
A ,  B ,  C ,  Contactor Switches 1 170  
X2 Telephone Relay 2000 
CSl  Contactor Switch ( 2  amps ) 0 . 23 
CSO Contactor Switch 27 
Operation Indicator ( 1 amp . )O . l6 

Avg. Ohms 

70 
1 250 
8000 
llOO 
2000 
1700 

5 00 
2000 
ll70 
2000 
0 . 1 3  
27 
0 . 16 
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TYPES RS & RSN RELAYS __________________ _ 

The pick-up and operating values of these 

element s  are given under "Adjustment s ·and 

Maintenance " .  

INSTALLATION 

The rel ays should be mounted on swit chb oard 

p anels or their equivalent in a location free 

from dirt , moisture , excessive vibration, and 

heat .  Mount the rel ay vert i c ally by me ans of 

the four mounting holes on the flange for 

semi -flush mounting or by me ans of the rear 

mountin g  stud or studs for projection mountin& 

Either a mountin g stud or the mountin g screws 

may be utilized for groundin g the rel ay .  The 

el ectri c al connections may be  made directly to 

the termin al s by me ans of screws for steel 

p anel mountin g or to  the termin al studs fur­

nished with the rel ay for thick p anel moun ting. 

The termin al studs may be e asily removed or 

inserted by l ockin g two nut s on the stud and 

then turning the proper nut with a wrench . 

For det ailed FT c ase informat ion refer to 

I.L . 41 -076 . 

The carrier relaying d-e schematic  ( supplied 

with the carri er order )  shoul d be  consulted 

for details of  the external connections of  

these  relays . 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

fac tory and should not be disturbed after 

receipt by the customeP . If the adjustment s 

have b een changed, the relay taken apart for 

rep airs , or if it is desired to check the ad­

justments at regul ar maintenanc e  periods , the 

instructions below should be followed . 

All  cont acts should be cleaned periodically . 

A contact burnisher S#l82A836HOl fu rec ommended 

for this purpose . The use of abrasive materi al 

for c l e aning contacts is not recommended , be­

c ause of the d an ger of embedding small p arti­

cles in  the face of  the soft silver and t hus 

imp airin g the cont act . 

Directional Auxil iar y Unit s 

The two contactor switches ,  CSP and 

have adjustable  plunger travel . Adjust 

4 

CSG , 

the 

two nuts on the b ottom of the fixed shaft s o  

that the plunger h as 3/1 6 "  travel aft er the 

l ower contact s  make.  The plunger should have 

l /64 " travel in the opposite direction after 

the upp er contacts make . Thi s is accompl i shed 

by screwing down the set screw on top of the 

switch until the upp er contacts are just able 

to  make as the plunger hits the upper stop . 

Then back off this screw one turn and lock in 

place . 

Each 

tapped 

pick up 

voltage 

c ontactor switch has a section of a 

resistor in series with it ,  and wil l  

positively when rated trip circuit 

is applied across the coil and its  

section of the re sistor . 

The pic k-up of the coil and it s res istor is  

45-60 volts  for the 125 volt rel ays and 90-1 20 

volts for 250 volt rel ay .  These elements have 

an intermittent rating, and should not be en ­

ergized for more than a few seconds . 

Pol ar Receiver Unit 

Back off contact screws so that they do not 

make contact . Sc rew magnetic shunts into the 

all -out posit ion (5 or 6 screw threads show­

ing. ) The armature shoul d remain a gainst  

whichever side it i s  pushed with thi s adjus t ­

ment . 

Contact Adjustment 

Push the armature to the l eft , and adjust 

b oth l eft hand c ontacts until they barely make 

a l i ght circuit . At thi s point , give both 

stat ionary contacts  an additional three turn 

fol low . Then push the armature to the ri ght 

and adjust the top and b ottom ri ght hand con­

tact stops  for three turns follow, and then 

the center contact for three and one -hal f 

turns follow . 

Cal ibrat ion 

Apply 1 25 volts D . C . to the 125 volt relay 

or 250 volts  D . C .  to the 250 volt relay across 

the RRT coil , operat ing coil resi stor , and the 

carrier resistor in serie s ,  with polarity as 

shown in the schematic  dia gram . 

•' ' 

I' 
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TYPES RS & RSN RELAYS 

The CSP and CSG back contacts should b e  

blocked ope n. The armature shoul d move to  the 

left when observi ng t he polar unit from the 

front . ( all future refere nces  to armature 

movement shal l be give n  as viewed from the 

fro nt of the relay ) . 

To the holdi ng coil , RRH, apply 1 0  to  20  

mil liamperes d . c . current ob servi ng correct 

polarity . The armature shoul d now move to the 

r i ght . De-energize both c oils  a nd see that 

the back contacts stay c losed, or simply that 

the armature stays up a gainst the right hand 

c o ntact stops . 

Run both shunt screws all the way i n, and 

the n back out the l eft hand shunt screw ap ­

proximately 16 turns . Back out the ri ght hand 

shunt screw approximately 9 tur ns . 

Re -energize the op erati ng coil with 125  or 

250 volts d . c .  and the holdi ng coil with 4 

mil l iamperes d . c . Adjust the right han d con­

tact shunt screw unt il the armature moves to 

the l eft . If the armature moves to the left , 

at a value of holding coil current greater 

th an 4 mil l iamp eres , the ri ght hand shunt 

screw shoul d be turned out to l ower thi s  value 

to the correct 4 mtlliamp ere po int . 

I ncrease the holdi ng coil curre nt to 6 

milliamperes a nd adjust the left hand shunt 

screw until  the armature resets , or moves to 

the right . If  the armature re sets at a value 

of current less  than 6 milliamperes ,  the left 

hand shunt screw shoul d be turned out . Thi s 

wil l  i ncrease the re set value of the armature 

and pr ov ide fo r the correct 6 

reset value . 

mil l iamp ere 

Minor adjustme nt s  of both shunt screws must 

be made several t imes until the des ired opera­

t ing poi nt s  a re obtained , s i nce the adjus t ­

ments  of one shunt screw affect the adjustment 

o n  the other shunt screw . 

If adjustme nts  of the two shunt screws do 

not give proper cal ibrat ion, it wil l  usually  

be nec essary to reduce or i ncrease the contact 

follow dependi ng upo n  whether the current 

differe nt ial , between p ickup a nd dropout , i s  

too small o r  t o o  large . 

I. L. 41-921. 1 

The ar 1aature shoul d operate with a s nappy 

action at both the ope ni ng a nd closi ng values 

of  hol di ng coil  curre nt . 

Pol ar Alarm Unit ( Normal Adjustment ) 
Contact Ad jus tme nt 

Adjust the ri ght a nd l eft hand contacts for 

three turns follow as de scribed under contact 

adjustme nt of the polar rec eiver unit . 

Calibration 

Tur n both shunt screws all the way in .  The n 

back out both shunt screws approximat ely seven 

turns . Apply 8 mil liamperes d . c . to the coil  

ob serving correct polarity , a nd the n screw i n  

the left hand shunt screw u ntil  the armature 

moves  to the right . If the 

the right at a value of 

armature moves t o  

current l e s s  than 8 

milliamperes ,  screw the left hand shunt out 

until  the armature moves to the r i ght at 8 

mil l i amperes .  Check the dropout poi nt by re ­

ducing the d . c . curre nt . The armature shoul d 

move to the l eft between  the limits of 4 and 6 

milliamperes . If  it fail s to  do s o ,  adjust 

the ri ght hand shunt screw u ntil  it  does . It 

will the n be necessary to recheck the pickup 

a nd dropout points  a gai n a nd make any mi nor 

adjustme nt s  to the shunt screws that may be 

neces sary until  correct calibration is  ob ­

tai ne d .  

I n  ge neral , screwi ng i n  the left hand shunt 

screw reduces the p ickup current of the relay .  

Screwi ng i n  the right hand shunt screw i n­

creases the dropout current . This will in 

turn cause a change i n  the pickup curre nt ,  

making neces sary several s l i ght readjustme nts  

of both shunt screws to obtain the  desired 

cal ibrat ion.  The armature as finally cal i ­

brated should pickup a nd dropout with a s nappy 

action.  

Polar Alarm Unit (Telemeteri ng Adjustment ) 

Tel emet eri ng impul ses  over the carrier 

channel woul d normal ly impul se  the alarm ele­

ment a nd the alarm bell  unl e s s  they are dis ­

c o nnected . To retain the ·alarm feature for 

communication  s i gnal l i ng, a t ime del ay c ircuit 
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TYPES RS & RSN RELAYS--
-----------------

i s  used whi ch requires reconnection and re­

adjustment of the al arm unit to have the oppo­

site polarity and normally cl osed contacts . 

Where spe cified, this adjustment is made be­

fore shipment . This adjustment gives approxi­

mately l s e cond del ay .  

C ontact Ad,1us tment 

Adjust the ri ght and left hand contact s  for 

three and one -half turns follow as de scribed 

under contact adjustment of the polar receiver 

unit . 

Calibration 

Turn both shunt s crews al l the way in . Then 

back out both shunt s crew approximately seven 

turns . Reverse the polarity of the coil and 

apply 6 mil liamperes d . c. to the coil . The 

armature s hould move to the l eft at this value 

of current .  If  the armature moves to the l eft 

at value s of current greater than 6 mil l i ­

amperes d . c. , s crew in the ri ght hand shunt 

s crew, and if the armature moves to the left 

at values of current l e s s  than 6 milliamp eres ,  

the ri ght hand shunt s crew should b e  turned 

out . 

De crease the current to 1 milliampere and i f  

the armature does not move to  the ri ght at 

thi s  value of current ,s crew in the l eft hand 

shunt s crew until it do es move  t o  the right.  

As  finally cali brated ,  the  contacts  should 

open at 6 milliamperes or l e s s ,  and close at 1 

milliampere . 

The pi ckup and dropout points should be re­

che cked since any chan ge of the shunt s affe cts  

both calibration points . 

I f  proper calibration cannot be attained by 

use of the two shunt s crews , it wil l  usually 

be neces sary to increase or decrease the 

follow of the contacts . 

With the pol ar al arm unit coil de-ener­

gized,  the armature shoul d stay up against the 

right hand contact assembly as final ly cal i ­

brated .  Snappy ac�ion of the armature shoul d 

6 

o ccur at both the pickup and dropout calibra ­

tion points . 

CS I and CSO Cont actor  Swi t ches 

Adjust the stat ionary core of the swi t ch for 

a clearance between the stationary core and 

the moving core of l /3 2" when the swi t ch i s  

p i cked up . Thi s  can be done by turnin g the 

relay up -side -down and s crewing up the core 

s crew of the swit ch until the contacts just 

separate . Then back off the core s crew ap­

proximately one turn and l o ck in place .  Thi s 

prevent s the moving core from striking and 

s t i cking to  the stationary core becaus e of 

residual magnetism . Adjust the contact cl ear­

ance for 3 /3 2" by means of the two small nut s 

on either side of the Mi carta di sc.  The CS-1  

switch shoul d p i ck up at 2 amp eres d . c . Test  

for s t i cking after 30 amp eres d-e i s  pas s ed 

thru the coil . The CSO swit ch should pi ck up 

at . 1 2  amperes D . C . Test for sticking at 1 . 0 

amp ere D . C . 

Operation Indi cator 

Adjust the indi cators to operate at one 

ampere d-e gradually increase d .  Te st for 

stickin g after 30 amperes d-e has b een ap ­

p l ied . Check the indi cator and the contactor . 

switches at 5 ana 3 0  amperes d-e to make sure 

that the indi cator operates  before its  coil 

i s  shorted by the contactor switch .  

Out of Step Blocking Units 
for Typ e RSN Rel a y  Only 

Telephone Relay 

Energize  the t el ephone relay, X2, by ap ­

plyin g 80 volts d-e with the pendulum relay 

armature held in the operated position . The 

t e lephone relay shoul d operate positively, 

when the p endulum relay armature is held down 

to make the l ower contact and shoul d not ope r­

ate when the armature is held up to make the 

top contact . 

Pendulum Relay 

To che ck the operation of the pendulum re­

lay, conne ct jumpers across the make contact 
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On the voltage elements , A, B ,  and C ,  and 

apply 125 volts or 250 volts  d-e acros s  the 

pendul um relay . (The voltage will depend upon 

the r&lay range . )  The p endul um rel ay armature 

shoul d be pulled a gainst the core screw and 

the X2 telephone relay should pick-up . Remove 

the jumpers from the voltage switch contacts . 

The pendulum relay armature should oscillat e  

and hold the X 2  relay c losed for approximately 

3 seconds . Thi s i s  the standard factory ad­

justment . The drop -out of the pendulum and X2 

relay combination can be adjusted from ap ­

proximately 20  cycles  to  1 0  sec onds . The drop 

out time of X2 is adjusted by means of the 

armature set screw.  The time that P will  keep 

X2 picked up is adjusted by changing the 

�pacing of the two outer c ontacts  of the P 

relay . 

Voltage Switches 

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

PERMANENT 
MAGNET 

...,__-! t::;:;==�---4--- ARiolA TURE 

l_N s--..J 

BALANCED AIR GAPS 

justed s o  that there i s  a c learance of 1 /64" 

b etween the plunger and the core with the 

p lunger picked up . 

Energize  each switch s eparately thru the 

common resistor . The switches shoul d pick -up 

at 35 volts for the 1 25 -vol t relay and 5 0  

volts for t he 25 0-volt relay . Check to make 

sure the switches do not stick closed after 

rated voltage ( 125  to 250 volts ) is  applied . 

RENEWAL PARTS 

Repair 

at the 

work can be done most satisfactorily 

factory . However, interchangeable 

parts can be furni shed to the customers who 

are e quipped for doing repair work . When 

ordering part s ,  always give the c omplet e  name ­

p late dat a .  

SHUNT 

UNBALANCED AIR QAPS 

183A 062 

Fig. 3. Polar Unit Permanent Magnet Flux Paths. 
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INSTALLATION • OPERATION • MAINTENANCE 

RS AND RSN CARRIER AUXILIARY 

WITH GROUND PREFERENCE FOR 

PLATE KEYED CARRIER SETS 

RELAYS 

CAUTION Before put t in g  protective relays in ­

to  serv ic e ,  remove al l bl ocking which may have 

been inserted for the purpose of secur in g  the 

parts during shipment , make sure that all 

movin g  pqrts operate freel y ,  inspect the con­

tacts to see that they are clean and close 

properly , and operate the relay to  check the 

settings and electrical connect ions . 

APPLICATION 

The typ e  RS rel ay i s  an auxil iary relay used 

in the carrier relaying scheme to block or 

prevent ins tantaneous tripp in g  for fault s  ex ­

ternal to the l ine section to  which it is ap ­

p l i ed and to  permit instantaneous s imultaneous 

tripp in g  for internal faul ts . The rel ay is 

arranged to respond to indic at ions of  fault 

power and direction provided by the phase  and 

ground relays , thereby controll in g  the trans­

mi s s ion of the carrier signal s .  The response 

to  ground faults  may be given preference over 

the response to phase faults . 

The type RSN relay is ident ical to  the type 

RS except that it include s additional block in g  

elements to  prevent trippin g  due t o  out -of­

step system condit ions . These elements do not 

prevent or del ay instantaneous fault tripp in g  

durin g  out -of-step condit ions except for three 

phase faults . Three phase faul ts oc curring 

dur in g out -of-step c ond it ions can b e  cl earea 

by tripp ing after a short t ime del ay . 

For type HZ carrier relayin g  e ither the RS 

or RSN relay may be used dependin g  on appl ica­

t ion requirement s .  With type HZM d istance 

relays , however , the RS relay ,  which has no 

out -of-step blocking fac il it ie s ,  is always 

used . The HZM relay is set so that it does 

not trip for p ower swin gs from which the 

system can recover without going out -of-step . 

If  the system does go out -of-step ,  tripp·ing 

may be de sired. To meet this requirement , a 

SUPERSEDES l . l.41 -9 2 1 .1 

* Denotes change from superseded issue. 

separate 

relay i s  

the RSN 

impedance -type out -of-step tripping 

used . The out -of-step elements of 

cannot be used s inc e the Z3 element 

of the HZM relay is set with its max imum reach 

opp o s ite to that of the Z2 el ement . 

CONSTRUCTION AND OPERATION 

The type RS or RSN rel ay cons i s ts of  direc­

tional aux il iary , receiver and al arm unit s ,  

cont ac tor swi tches and operation indic ators . 

In addition , the type RSN rel ay cont ains three 

volt age unit s ,  a combination pendulum and 

t ime -del ay drop -out rel ays whi ch are the out ­

of-step element s .  The construct ion and opera­

tion of the rel ay units  are described below .  

Comp l e te de tai l s  o f  the operation o f  this re­

l ay in the c arrier rel ayin g scheme is describ ­

e d  i n  I . L .  41-904 . 

Dire c t ional Auxiliary El ement s 

These  are two solenoid type contactor 

switches 

p lunger 

sprin g  

on one 

des ignated as CSP and CSG . The 

of the c ontactor swi tch operates  a 

l eaf arm with a s ilver contact surface 

end and ri gidly fixed to the frame on 

the other end .  The stationary contact i s  a1 so 

fastened t o  the frame and in the deenergi zed 

p o s ition the contacts are held closed by the 

l eaf spring. When the coil is  energized,  the 

plunger travels  upward b reaking the contacts .  

The CSP switch is energi zed by the operation 

of the direc tion al and second impedance un its  

of  the  phase rel ays , and the CSG swit ch, by 

the oper ation of the directional and over­

current el ements of  the ground rel ay .  The 

b ack contacts of  the two switches are connect ­

ed in series in the oscillator and ampl if ier 

c athode circuits . The operation of either of 

these swi tches opens up the cathode c ircuit to 

stop carrier and to  open the short around the 
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TYPES RS & RSN RELAYS-------------------

RRT Operating Coi l .  Ground preferen ce i s  ob ­

t ained by the connection of the auxiliary 

( CSO ) contacts  in parallel  with CSP contact s .  

I n  this case i f  the ground relay starts car­

rier , the phase rel ays cannot stop carrier and 

thus the ground relay completely sup ersedes 

the phas e relays , as far as carrier control 

is  con cerned. 

Receiver Unit 

The polari zed relay consists of an armature 

and contact s  mounted on a l eaf spring support ­

ed symmetrically within a magnet frame.  The 

armature rides in the front air gap of the 

frame with the contacts  pro j e cting out side .  

The poles o f  a permanent magnet clamp directly 

to  each s ide of the frame . Two adjustab l e  

shunt s are l ocated acros s  the rear air gap s .  

These  change the reluctance o f  the magneti c  

path, as shown in Fig . 3, so as t o  force some 

of t he flux thru the moving armature which is 

fast ened to the frame midway bet ween the t wo 

rear air gaps . Flux in the armature polarizes 

it and creates a magnetic b ias, causing it to  

move towards either the left or right , depend­

i ng upon t h e  adjustment. 

Two stationary cont act screws are mounted to  

the left ( front view ) of the moving contact 

assembly  and adjusted for normally open con­

tacts . These contacts  are desi gnated ,  RRP and 

RRG , and are connected in the phase and ground 

trip circuit s re spe ctively . One stationary 

contact screw is mounted to  the right of the 

as sembly and adjusted for normally cl osed con­

tact . This contact i s  de s i gnated RRB and used 

in conne ction with the Out -of-step protection 

features .  These  contacts  are operated by two 

concentri c coil s ,  

placed around the 
RRT and RRH, whi ch are 

armature and within the 

magneti c  frame . RRT i s  the operating coil  and 

receives its  energy from the local battery 

when either CSP or CSG is opened. RRH is the 

hol ding coil and re ceives it s energy from the 

carrier transmitted either from the local 

transmitter or the one at the other end of the 

section. These  two coil s  are connected to  

oppose each other with the operatin g  coil  RRT , 

operating to close the RRP and RRG contacts  

and trip ; and the holding coi l ,  RRH to  hold 

the RRP and RRG contacts  open and block trip ­

ping.  The restraining torque of the RRH coil  

i s  sufficient to  overcome the operating torque 

2 

R£1t ll.t.IIDLE --_ 

AUKILIARY _.-------..------- Q 
SWITCHES 

C OIITACTOI .ITCIIES 

UPPER P'OUI IHIIT 
(REC E\YU UII IT) 

1000 Q - 125 •••• c. 
2000 a - 2111 •.o.c. 

LOWO: I'OLM Ioiii lT 
{AlUM UIIIT) 

CKAISIS OPEUTD 
SIIOITIIII IWtftll 

lEO IIAIIOLE 

TEST SIITCK 

eulltfn rur .ua 

TEINIIIIL 

l82A728 

F ig. 1. Internal Schemat ic of the Type RS Relay in Type 
FT42 Case. 

of the RRT coi l .  Consequently ,  RRP and RRG 

contacts  cannot cl ose as l on g  as RRH i s  ener­

gized. 

A l arm Unit 

The alarm unit is similar in c onst ruc t ion t o  

the receiver element except that i t  is ener­

gized by a single coil and operates a single 

set of contacts . T he coil is energized by the 

received carrier to c lose the contacts and 

give an alarm. This unit has a higher-pick-up 

than t hat of the receiver unit in order to ob­

t ain a direct check on t he sensit ivity of t he 

tubes in the c arrier t ransmitt er-receiver . The 

failure of the alarm relay to p i c k-up when 

c arrier is started indicates insufficient out­

put from the t ransmit ter-rec eivers . 

Contactor Switch 

The contactor switches CSl and CSO are smal l ' 

solenoid auxiliary swit ches 

series in the trip circuit . 

conne cted in 

The plunger of 

the swit ch has a circular conducting dis c  
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TYPES RS & RSN RELAYS _____________________________________ ,�. L�. 4�1�-9�2 1�- �1 A 

mounted on its lower end, and as the plunger 

travels upward,  the di sc bridges three s ilver 

stationary contacts . The contacts  of CSl seal 

in the RRG trip c ircuit until the a uxiliary 

switch on the breaker opens the trip circuit . 

The contacts of CSO are in parall el with the 

CSP contacts  so  that ground faul ts will take 

preference ·over phase faults . 

Operation Indicators 

Two operation indicators show whether the 

faul t was a phase fault or a ground fault by 

indicating which relays di d the actual trip ­

ping, the phase relays thru RRP , or the ground 

relay thru RRG . 

Out -of-Step E lement s 

The t hree v o l t ag e  un i t s  d e s ign a t e d  as A ,  

B ,  and C are contactor switches similar to 

those de scribed above exc ept that each is  pro­

vided with a set of back or normally closed 

contacts as well as the normal make contacts . 

Their coil s are energi zed by the third impe­

d a n c e  uni t  o f  t h e  c orresp onding pha se relay 

thru the contact s of an auxiliary switch CSA 

from the trip voltage sourc e .  The back con ­

tacts o f  the voltage elements are connected in 

paral lel and p ermit tripping as l on g  as any 

o ne of the back contacts  is closed .  The front 

contacts of the voltage elements are in series 

with the back contact on the receiver element , 

RRB, and the coil of the pendul um rel ay .  

The pendulum relay i s  a telephone type relay 

with a horizontal sprin g arm extending between 

two contact point s . A counterwei ght is fas ­

tened to the free end of the arm .  The X2 

relay i s  a telephone typ e relay with slow 

drop -out characteri stic s .  A solenoid attracts  

an iron ri ght -angle bracket which in  turn 

operates a set of break and make contacts . 

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

adjustment between the solenoid core and the 

armature , and the copper slug on the core . X2 

i s  energized by the pendulum relay contact s 

with its back contact in parallel  with the 

back contacts  of the voltage switches and con ­

nected i n  the phase trip .circuit . When the 

p endulum relay is  energized ,  its  arm is pulled 

downward, to close  the lower c ontact . Thi s  

energized the X 2  relay . After the p endulum 
relay is deenergized,  the p endulum will oscil -

IED HMIDLE 

TELEPHOIIE I£UY 

LOWER POlAII UMIT 
(AL.ARM IIII IT) ·--

/ 
11000 11 - 12& v.o.c. 
8000 II - 250 V.D.C. 

fRONT V IEW 

r£111CII.IIt RELAY 

175 II - 12i W.D.C. 
1050 g - 250 v.o.c. 

CURIEIIT TUT ... ACI 

-TERIUUL 

l82A729 

Fig. 2. Interna l Schematic of the Type RSN Re lay in Type 
FT42 Case. 

late for a short time alt ernately breaking and 

making both of its  c ontacts . Consequently, 

the X2 relay will not drop -out until  after the 

p endulum oscillat ions have deenergized its 

coil . The complete operation of these ele ­

ments during out -of-step are explained in con ­

nection with the Jperation o f  the carrier 

scheme . See I . L .  4 1 - 904 . 

CHARACTERISTICS 

The characteristics  of the various element s 

of the relays are as follows : 

125 Volts 250 Volts 

Avg.  Ohms 

CSP or CSG Coil 70 
CSP & CSG Tapped Re si stor 600 
Carrier Resistor 4 000 
RRT Operating Coil 1 1 00 
RRT Coil Resistor 1 000 
RRH Hol ding Coil 1700 
AL Alarm Coil 500 
P P endulum Relay 2 000 
A ,  B, C ,  Contactor Switches 1170 
X2 Telephone Relay 2000 
CSl Contactor Switch ( 2 amps ) 0 . 23 
CSO Contact or Switch 27 
Operation Indicator ( 1 amp . ) O . l6 

Avg .  Ohms 

70  
1250 
8000 
llOO 
2000 
1700 

5 00 
2000 
ll70 
2000 
0 . 1 3  
27 
0. 16 
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The pick-up and operating values of these  

element s  are given under "Adjustment s ·and 

Maintenance" . 

INSTALLATION 

The relays should be  mounted on switchb oard 

panels  or their equivalent in a location free 

from dirt , moisture , excessive vibration ,  and 

heat . Mount the relay vert i c a l ly by mean s of 

the four mount ing holes on the flange for 

semi -flush mounting or by means of the rear 

mount ing stud or studs for projection mountin� 

Either a mounting stud or the mount ing screws 

may be uti l ized for grounding the relay . The 

el ectrical connections may be made directly to 

the terminals  by means of screws for steel 

panel mount ing or to  the terminal  studs fur­

nished with the relay for thick panel mount ing. 

The terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

then turning the proper nut with a wrench . 

For deta i l ed FT case  information refer t o  

I .L .  4 1 - 076 . 

Th€ carrier relaying d-e schemati c  ( supp l ied 

with the c arrier order)  should b e  consulted 

for details  of the external connections of 

these relays . 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments  to insure correct 

operat ion of this relay have b een made at the 

factory and should not be disturbed after 

receipt by the customeP . I f  the adjustment s 

have been changed, the rel ay taken apart for 

repairs , or if it is desired to check the ad­

justment s at regular maintenance periods , the 

instructions below should be followed . 

A l l  cont acts should be cl eaned periodica l ly . 

A contact burnisher S#l82A836H01 :ls rec ommended 

for this purpose . The use of abrasive material 

for cleaning contacts  is  not recommended ,  be­

cause of  the danger of embedding smal l  part i ­

c l e s  in the face o f  the s oft silver and thus 

impa iring the contact . 

Direct ional  Auxiliary Units 

The two contactor switches , CSP and CSG , 

have adjustab l e  plunger travel . Adjust the 

4 

two nuts on the b ottom of the fixed shaft so  

that the plunger has 3/1 6 "  travel a ft er the 

lower c ontac t s  make . The plunger should have 

1/64 " travel in the opposite direction after 

the upper c ontacts  make . Thi s is accomplished 

by screwing down the set screw on top of the 

switch until the upper contacts  are just abl e  

to  make a s  the plunger hits the upper stop . 

Then back off this screw one turn and lock in 

place . 

Each 

tapped 

pick up 

c ontactor switch has a section of a 

resistor in series  with i t ,  and will 

positively when rated trip circuit 

voltage is  applied across  the coil and its  

sect ion of the  re sistor . 

The pick -up of the coi l  and its res istor is  

4 5 -60 volts for the 125 volt  rel ays and 90-1 20 

volt s for 250 volt relay . These  element s have 

an int ermittent rating , and shoul d not be  en ­

ergized for more than a few seconds . 

Polar Rec eiver Unit 

Back off contact screws so that they do not 

make contact . Screw magnetic shunts into  the 

all -out posit ion (5 or 6 s c rew threads show­

ing . )  The armature shoul d remain against 

whichever side it is p ushed with this adjust­

ment . 

Contact Adjustment 

Push the armature to the l eft , and adjust 

b oth l eft hand contac t s  unt il they barely make 

a light circuit . At this point , give b oth 

stationary contact s  an additional three turn 

fol low . Then push the armature to the right 

and adjust the top and b ottom right hand con­

tact stops  for three turns follow, and then 

the center contact for three and one -hal f 

turns follow . 

Cal ibration 

Apply 125 vol t s  D . C . to the 125 volt relay 

or 250 volts  D . c . to the 250 volt relay across 

the RRT c oil , operat ing coil resistor , and the 

c�rrier resistor in serie s ,  with polarity as 

sho� in the schematic  diagram . 

L 
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TYPES RS & RSN RELAYS 

The CSP and CSG back contacts should b e  

blocked open . The armature shoul d move to the 
left when observing the polar unit from the 

front . ( all future references to  armature 

movement shall be given as viewed from the 

front of the relay ) . 

To the holding coil , RRH, apply 1 0  to  20 

mil liamperes d . c . current obs erving c orrect 

p olarity . The armature shoul d now move to  the 

right . De-energize both c oils  and see that 

the back contacts stay closed,  or simply that 

the armature stays up against the right hand 

c ontact stops . 

Run both shunt screws all the way in ,  and 

then back out the l eft hand shunt screw ap ­

* proximately 6 turn s .  Back out the right hand 

shunt screw approximately 9 turns . 

Re -energize the op erating coil  with 125  or 

250 volts d . c .  and the hol ding coil with 4 

milliamperes d . c .  Adjust the right hand con­

tact shunt screw unt il  the armature moves to 

the left . If the armature moves to the l e ft ,  

at a value of hol ding coil  current greater 

than 4 mill iamperes , the right hand shunt 

screw should be turned out to l ower thi s  value 

to the correct 4 milliamp ere point . 

Increase the hol ding coil current to 6 

milliamperes and adjust the left hand shunt 

screw until  the armature reset s ,  or moves to 

the right . If  the armature resets at a value 

of current l e s s  than 6 milliampere s ,  the left 

hand shunt screw should be turned out . Thi s 

will increase the reset value of the armature 

and provide for the c orrect 6 milliampere 

reset value . 

Minor adjustment s of both shunt screws must 

be made several times until  the des ired op era­

ting points are obtained, s ince the adjus t ­

ments of one shunt screw affect the adjustment 

on the other shunt screw . 

If adjustments of the two shunt screws do 

not give proper cal ibration , it wil l usually 

be nec e ssary to reduce or increase the contact 

follow dep ending upon whether the current 

differential , between pickup and dropout , i s  

t oo small o r  t o o  large . 

I. L. 41-921. l A  

The armature should operate with a snappy 

action at both the opening and c losing values 

of  holding coil current . 

Polar Alarm Unit ( Normal Adjustment ) 
Contact Adjustment 

Adjust the right and l eft hand contacts  for 

three turns foll ow as de scribed under contact 

adjustment of the polar receiver unit . 

Calibration 

Turn both shunt screws all the way in . Then 

back out both shunt screws approximately seven 

turns . Apply 8 milliamperes d . c . to the coi l  

ob serving correct polarity , and then screw in 

the left hand shunt screw until  the armature 

moves to the right . If the armature moves to  

the right at  a value of current l e ss than 8 

mill iampere s ,  screw the l eft hand shunt out 

until the armature moves to  the right at 8 

mill iamp ere s . Check the dropout point by re ­

ducing the d . c . current . The armature should 

move to the l eft between the limits of 4 and 6 

mil liamperes . If it fails  to  do s o ,  adjust 

the right hand shunt screw until  it does . It 

will then be necessary to  recheck the pickup 

and dropout point s again and make any minor 

adjustments  to the shunt s crews that may be 

necessary until  correct calibration i s  ob ­

tained .  

I n  general , screwing in the left hand shunt 

screw reduces the pickup current of the relay . 

Screwing in the right hand shunt screw in ­

creases the dropout current . Thi s will in 

turn cause a change in the pickup current , 

making neces sary several s l ight readjustments 

of both shunt screws to obtain the des ired 

calibrat ion . The armature as finally cal i ­

brated should pickup an d  dropout with a snappy 

action . 

Polar Al arm Unit (Telemetering Adjustment ) 

Telemet ering impul ses  over the carrier 

channel woul d normally impul se  the alarm el e ­

ment and the alarm b e l l  unless  they are dis ­

connected . To retain the ·alarm feature for 

communication s ignalling,  a time delay circuit 
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TYPES RS & RSN RELAYS--------------------

i s  used which requires reconnection and re­

ad justment of  the al arm unit to  have the oppo­

site  pol arity and normal ly closed cont acts . 

Where specified,  this adjustment is made be­

fore shipment . This adjustment gives approxi­

mately 1 second del ay .  

C ontact AdJustment 

Adjust the ri ght and left hand c ontacts for 

three and one-half turns fol l ow as de scribed 

under contact adjustment of the polar receiver 

un it . 

Calibration 

Turn both shunt screws all the way in . Then 

back out both shunt screw approximately seven 

turns . Reverse the polarity of the c oi l  and 

app ly 6 mil li amperes d . c .  to the coil . The 

armature s hould  move to the l eft at this value 

of current . If the armature moves to the l eft 

at values of current greater than 6 mill i ­

amperes d . c . ,  screw i n  the ri ght hand shunt 

screw, and if the armature moves to the l eft 

at values of current l e s s  than 6 milliamp eres , 

the ri ght hand shunt screw should be turned 

out . 

Decrease the current to 1 milliampere and i f  

the armature does not move to  the ri ght at 

this value o r  current , screw in the lert hand 

shunt screw unt il it does move to the right . 

As finally  calibrated,  the contacts  should  

open at  6 mill i amperes or less ,  and c lose  at  l 

milliampere . 

The pickup and dropout points should  be re­

c hecked s ince any change of the shunt s affects 

b oth cal ibration point s . 

I f  proper c al ibration cannot be at tained by 

use of the two shunt screws , it wil l  usually 

be nec e s sary to increase or decrease the 

foll ow of the c ontacts . 

With the pol ar al arm unit coil de-ener­

gized,  the armature should stay up against the 

right hand contact assembly as  finally  c al i ­

b rat e d .  Snappy ac �on of the armature shou l d  

occur a t  both the pickup and dropout c al ibra­

t ion point s . 

CSI and CS O Cont actor Swit ches 

* Adjust the stat ionary core of the switch for 

a c learance between the stationary core and 

the moving c ore of l/64 " when the switch i s  

picked up . Thi s  can be done b y  tu rning the 

relay up -side-down and screwing up the core 

screw of the switch unt il the contacts just 

sep arate .  Then back off the core screw ap ­

proximately one t urn and loGk in plac e . Thi s 

prevents the moving core from striking and 

sticking to the stationary core because of 

residual magnetism.  Adjust the c ontact cl ear­

ance for 3 /32" by means of the two small nut s 

on either s ide of the Micarta disc . The CS-1  

switch should pick up  at  2 amperes d . c .  Test  

for sticking after 3 0  amperes d-e i s  passed 

thru the coil . The CSO switch shoul d pick up 

at . 1 2  amperes D . C . Test for sticking at 1 . 0 

amp ere D . C . 

Operation Indic ator 

Adjust the indicators to operate at one 

ampere d-e gradually increased . Te st for 

stickin g after 30  amperes d-e has been ap ­

p l ied . Check the indicator <o:hd the contac to.r . 

switches at 5 and 30 amperes d-e to make sure 

that the indicator operates  before its c o i l  

is shorted by the contact or switch . 

Out of Step Bl ocking Uni t s  

for Type RSN Rel ay Only 

Tel ephone Rel ay 

Energize  the telephone relay,  X2 , by ap ­

plying 80  volts  d-e  with the  pendulum relay 

armature hel d in the operated position . The 

t e lephone relay shoul d operate positively , 

when the p endulum relay armature i s  held down 

to make the l ower c ontact and shoul d not oper­

ate when the armature � s  held up to make the 

top c ontact . 

Pendulum Relay 

To check the operation of the p endulum re­

l ay ,  connect jumpers across the make contact 
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TYPES RS & RSN RELAYS ----------------------------------���. L�4�1�-9=21�. 1�A 

� the voltage elements ,  A ,  B ,  and C ,  and 

apply 125 volts or 250 volts  d-e across the 

pendulum relay . (The voltage will depend upon 

the r�lay range . )  The p endulum relay armature 

should be pulled  against the core screw and 

the X2 telephone relay should pick-up . Remove 

the jump ers from the voltage switch contacts . 

The p endulum rel ay armature should oscillat e  

and hol d the X 2  relay c losed for approximately 

3 seconds . This i s  the standard factory ad­

justment . The drop -out of the pendulum and X2 

relay combination can be adjusted from ap ­

proximately 20 cycl e s  to 1 0  seconds . The drop 

out time of X2 is adjusted by means of the 

armature set screw . The time that P will keep 

X2 picked up is adjusted by changing the 

�pacing of the two outer c ontacts  of the P 

relay . 

Voltage Switches 

Voltage switches ,  A, B, and C ,  shoul d b e  ad· 

ARMATURE 

BALANCED AIR uAPS 

jus ted s o  that there i s  a clearance of 1/64 '' 

between the plunger and the core with the 

plunger picked up . 

Energize each switch separately thru the 

c ommon resistor . The switches should pick-up 

at 35 volts for the 125-volt relay and 50 

volts for the 250-volt relay . Check to make 

sure the switches do not stick closed after 

rated voltage ( 125 to. 250 volts ) is  applied . 

Repair 

at the 

RENEWAL PARTS 

work can be done most satisfactorily 

factory . However , interchangeable  

part s can be furni shed to the  customers who 

are equipped  for doing repair work . When 

ordering part s ,  always give the c omplete name ­

plate dat a .  

SHUNT 

UNBALANCED AIR UAPS 

183A062 

• Fig. 3. Polar Un it Permanent Magnet Flux Paths. 
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I. L. 4 1 -92 1 .  l A  

� INSTALLATION • OPERATION • MAINTENANCE 

1;�E1 INSTRUCTIONS 

lf � "" TYPES RS AND RSN CARRIER AUXILIARY RELAYS 

WITH GROUND PREFERENCE FOR 

PLATE KEYED CARRIER SETS 

CAUTION Before putting protective relays in­

to  servic e ,  remove all blocking whi ch may have 

been inserted for the purpose of securing the 

part s during shipment , make sure that al l 

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 typ e  RS relay i s  an auxiliary relay used 

in the carrier relaying scheme to block or 

prevent instantaneous tripping for fault s  ex ­

ternal to  the l ine section to which it i s , ap ­

pl ied and to  permit instantaneous s imultaneous 

tripping for internal faults . The relay i s  

arranged to respond to indications o f  fault 

power and direct ion provided by the phase and 

ground relays , thereby controll ing the trans­

mis sion of the carrier s ignals . The response 

to ground faults  may be given preference over 

the response to phase faults . 

The type RSN relay i s  identical to the type 

RS except that it inc lude s additional blocking 

element s to prevent tripping due to out -of­

step system condition s . These el ements do not 

prevent or del ay instantaneous fault tripping 

during out -of-step conditions except for three 

phase fault s .  Three phase faults  occurring 

during out -of-step c onditions can be clearea 

by tripping after a short time del ay . 

For type HZ carrier relaying either the RS 

or RSN relay may be used depending on applica­

tion requirement s .  With type HZM distance 

relays , however, the RS relay ,  which has no 

out -of-step bl ocking fac i l ities , is always 

used . The HZM relay is set so that it does 

not trip for power swings from whi ch the 

system can recover without going out -of-step . 

If the system does go out -of-step ,  trip�ing 

may be des ired. To meet this requirement , a 

SU PERSE DES l . l.41 -9 21 .1  
* Denotes change from superseded issue. 

separate impedance -type out -of-step tripping 

relay is  used . The out -of-step elements of 

the RSN cannot be used since the Z3 el ement 

of the HZM relay i s  set with its  maximum reach 

opposite to that of the Z2 element . 

CONSTRUCTION AND OPERATION 

The typ e  RS or RS N relay consists of direc ­

t i onal auxil iary ,  rec eiver and a larm unit s ,  

contactor swit ches and operation indicators . 

In addition , the type RSN relay contains three 

v.ol tage unit s ,  a combination pendulum and 

t ime -delay drop -out relays which are the out ­

of-step el ement s .  The construct ion and opera ­

tion of the relay units  are described below .  

C omplete details  o f  the operation o f  this re­

lay in the carrier relaying scheme is  describ­

ed in I . L .  4 1 - 904 . 

Directional Auxiliary Element s 

These  are two solenoid type contactor 

switches 

plunger 

spring 

on one 

designated as CSP and CSG . The 

of the c ontactor switch operates  a 

l eaf arm with a silver contact surface 

end and rigi dly  fixed to the frame on 

the other end .  The stationary contact is a-l so  

fastened to  the frame and in the deenergized 

position the contacts  are held c l os ed by the 

l eaf spring . When the coil  is energized, the 

plunger travel s  upward breaking the contacts . 

The CSP switch is  energized by the operation 

of the directional and second impedance units  

of  the phase  relays , and the CSG switch , by 

the operation of the directional  and over­

current el ement s of  the ground relay . The 

back contacts  of  the two switches are connect­

ed in series in  the  oscillator and ampl i fi er 

cathode c ircuits . The operation of either of 

these switches opens up the cathode c ircuit to 

stop carrier and to  open the short around the 

EFFECTIVE MARCH 1958 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES RS & RSN RELAYS-------------------

RRT Operating Coil . Ground preference i s  ob ­

taine d by the connection of the auxiliary 

( CSO ) contacts  in parallel with CSP contacts . 

In this case if the ground relay starts car­

rier, the phase relays cannot stop carrier and 

thus the ground relay completely sup ersedes 

the phase relays , as far as carrier control 

is  concerned . 

Receiver Unit 

The polariz ed relay consists of an armature 

and contacts  mounted on a l eaf spring support ­

ed symmetrically within a magnet frame . The 

armature ride s  in the front air gap of the 

frame with the contacts projecting out side . 

The poles  of a permanent magnet clamp directly 

to  each s ide of the frame . Two adjustable  

shunt s are l ocated across the rear air  gaps . 

These change the reluctance of the magnetic 

pa t h , as shown in Fig. 3 ,  so as to force some 

of t he flux thru t he moving a rmature whi ch is 

fastened t o  t he frame midway between the two 

rear a ir gaps . Flux in the a rmature polarizes 

it and creates a magnet i c  bias, causing it t o  

move t owa rds either t h e  left o r  right, depend­

i ng upon the a djustment. 

Two stationary contact sc rews are mount ed to 

the l eft ( front view ) of the moving contact 

assembly and adjusted for normally open con­

tacts . These c ontacts  are designated , RRP and 

RRG , and are connected in the phase and ground 

trip circuit s re spectively .  One stationary 

c on t a c t  s c rew i s  moun t e d  to t he right of t h e  

assembly an d adjusted for normally closed c on ­

tact . This  contact i s  de signat ed RRB and used 

in connect ion with the Out -of-step protection 

features .  These  contacts are operated by two 

concentric coil s ,  

placed around the 
RRT and RRH, which are 

armature and within the 

magnetic  frame . RRT is  the operating coil and 

rec eives its energy from the loc al battery 

when either CSP or CSG is opene d .  RRH is the 

hol ding coil and rec eives it s energy from the 

carrier transmitted either from the local 

transmitter or the one at the other end of the 

section . These two coils  are connected to 

opp ose each other with the operating coil RRT , 

operating to  c l ose  the RRP and RRG contacts  

and trip ; and the hol ding coil , RRH t o  hol d 

the RRP and RRG c ontac t s  open and bl ock trip ­

ping . The restraining torque of the RRH coil 

i s  suffic ient to  overc ome the operating torque 

2 
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Fig. 1.  Internal Schemat ic of the Type RS Relay in Type 
FT42 Case. 

of the RRT coil . Consequently ,  RRP and RRG 

contacts  cannot close as long as RRH is ener­

gized . 

A l a rm Un it 

T he a l a rm unit is simil a r  in const ruct ion t o  

the receiver element ex cept that i t  is ener­

gized by a single coil and operates a singl e 

set of cont acts. The coil is energi zed by the 

received ca rrier to cl ose the cont acts and 

give an alarm. This unit has a higher-p i ck-up 

than that of the receiver unit in order t o  ob­

t a i n a direct check on t he sens i t i vity of t he 

tubes in the ca rrier t r a nsmit ter-receiver . The 

failure of the alarm relay t o  pick-up when 

carrier is st arted indicates insufficient out­

put from the t ransmit t er-receivers. 

Contactor Switch 

The contactor switches CSl and CSO are smal l 1 

sol enoid auxiliary switches 

series in the trip circuit . 

connected in 

The p lunger o f  

the swit ch has a circul ar c onducting di sc  
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TYPES RS & RSN RELAYS------------------------------------���-L�.4�1�-9�2l�.l�A 

mounted on its lower end ,  and as the plunger 

travels upward, the disc bridges three silver 

stationary contacts . The contacts  of CSl seal 

in the RRG trip circuit until the auxiliary 

switch on the breaker op ens the trip circuit . 

The contacts  of CSO are in parallel  with the 

CSP contacts  so  that ground faul ts  wil l  t ake 

preference over phase faul t s . 

Operation Indicators 

Two operation indicators show whether the 

fault was a phase faul t or a ground fault by 

indicating which relays did the ac tual trip ­

ping , the phas e relays thru RRP , or the ground 

relay thru RRG . 

Out -of-Step Element s 

The three v ol t a g e  un i t s designated a s  A ,  

B ,  and C are contactor switches similar t o  

those de scrib ed ab ove exc ept that each is  pro-

vided with a set of back or normally closed 

contact s  as wel l  as the normal make contacts . 

The ir coils  are energized by the third impe­

dance un i t  o f  t h e  c orrespon ding pha s e  r e l ay 

thru the contacts  of an auxiliary switch CSA 

from the trip voltage source .  The back con­

tacts  of the voltage elements are connected in  

paral lel  and permit tripping as long as  any 

one of the back contacts  is closed .  The front 

contacts  of the vol tage elements are in series 

with the back contact on the receiver element , 

RRB , and the coil  of the pendulum relay . 

The p endulum relay is a t e l ephone type rel ay 

with a horizontal spring arm extending b etween 

two contact point s . A counterweight is fas ­

tened to the free end of the arm . The X2 

relay i s  a telephone type relay with slow 

drop -out characteristic s .  A solenoid attracts  

an  iron right -angl e bracket which in  turn 

op erates a set of break and make contacts . 

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

adjustmerJ.t between the solenoid core and the 

armature , and the copper slug on the core . X2 

is  energized by the pendulum relay contact s 

with its  back contact in parallel  with the 

back contact s  of  the voltage switches and con­

nected in the phas e trip _c ircuit . When the 

pendulum relay is energi zed , its arm is pul led 

downward , to close  the lower. contact . This  

energized the X2 relay . Aft er the pendulum 
relay i s  deenergi zed,  the pendulum wil l  o scil -

RED ll.u!OlE ________ _ 

AUXILI ARY_ 
SWITCHES 

TELEPIIOIE IIElAY 
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(ALARM Uti I T ) ------

/ 
�00 0 - 12& Y.D.C. 
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2000 ll • 250 Y.D.C. 
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-- SIIORTI IIII SWITCfl 
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Fig. 2. Interna l Schematic of the Type RSN Relay in Type 
F T42 Case. 

late  for a short t ime alt ernately breaking and 

making b oth of its c ontact s .  Consequently , 

the X2 relay will not drop -out until after the 

pendulum oscillations have deenergized its 

coil . The complete  operat ion of these ele­

ments during out -of-step are explained in con ­

nection with the op erat ion o f  the carrier 

scheme . See I . L .  41 -904. 

CHARACTERISTICS 

The characteri stics  of the various element s 

of the relays are as fol lows : 

125  Volt s  

� - Ohms 

CSP or CSG Coil 70 
CSP & CSG Tapped Resi stor 600 
Carrier Resistor 4000 
RRT Operating Coi l  1 1 00 
RRT Coil Re sistor 1000 
RRH Hol ding Coil 1700 
AL Alarm Coil 500 
P P endulum Relay 2000 
A ,  B, C ,  C ontactor Switches 1170 
X2 Telephone Relay 2000 
C Sl Contactor Switch ( 2 amps ) 0 . 23 
CSO Contactor Switch 27 
Operation Indicator (l  amp . )O . l6 

250 Volts  

Avg . Ohms 

70 
1250 
8000 
1 1 00 
2000 
1700 

500 
2000 
1170 
2000 
0 . 13 
27 
0 . 16 
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TYPES RS & RSN RELAYS·---�---------------

The pick -up and operating values of these  

elements are given under "Adjustment s 

Maintenance " . 

INSTALLATION 

·and 

The relays should be mounted on swit chb oard 

panels or their equivalent in a l ocation free 

from dirt , moisture , excessive vibrat ion , and 

heat . Mount the relay vert ically by means of 

the four mounting holes on the flange for 

semi -flush mounting or by means of the rear 

mount ing stud or studs for projection mountin& 

Either a mount ing stud or the mount ing screws 

may be utilized for grounding the relay . The 

electrical connect ions may be made directly t o  

the terminals  by means of screws for steel 

panel mount ing or t o  the terminal studs fur­

nished with the relay for thick panel mounting. 

The terminal studs may be easily removed or 

in serted by l ocking two nut s on the stud and 

then turning the proper nut with a wrench . 

For detailed FT case  information refer t o  

I . L .  41 -076 . 

The carrier relaying d-e schematic  ( supplied 

with the carri er order ) should b e  consulted 

for detail s  of  the external connection s  of  

these  relays . 

ADJUSTMENTS AND MAINTENANCE 

The p roper adjus tments to insure correct 

op eration of this relay have been made at the 

factory and s houl d not be disturbed after 

receipt by the customeP . I f  the adjustment s 

have been changed, the relay taken apart for 

repairs , or if  it  is desired to check the ad­

justment s at regular maintenance p eriods , the 

instructions below should be foll owed . 

All  cont acts  should be cl eaned periodically . 

A contact burnisher S#l82A836HOl m rec ommended 

for this purpose . The use of  abras ive material 

for cleaning contacts  is  not recommended ,  be­

cause of the danger of emb edding smal l  part i ­

cles in the face o f  the s oft silver and thus 

imp a iring the contact . 

Direct ional Auxiliary Uni t s  

The two contactor switches , CSP and 

have adjustable  plunger travel . Adjust 

4 

CSG , 

the 

two nut s on the bott om of the fixed shaft s o  

that the plunger h a s  3/1 6 "  travel a ft er the 

l ower c ontact s  make . The plunger should have 

1/64" travel in the opposite direction after 

the upper c ontacts  make . Thi s is accomplished 

by screwing down the set screw on t op of  the 

switch unt il the upp er contacts are just able  

t o  make as the  plunger hits the upper stop . 

Then back off this screw one turn and l ock in 

p lace . 

Each 

tapped 

pick up 

voltage 

c ontactor switch has a section of a 

resistor in series with i t ,  and will 

posit ively when rated t rip circuit 

is  applied across  the coil and i t s  

section of t h e  resist or . 

The pick -up of the coil  and its  resistor i s  

4 5 -60 volts for the 1 2 5  volt rel ays and 90-120 

volts for 250 volt rel ay . These elements have 

an intermittent rating , and shoul d not be en ­

ergi zed for more than a few seconds . 

rolar Receiver Unit 

Back off c.ontact screws so that they do not 

make contact . Sc rew magnetic  shunts into the 

all -out posit ion (5 or 6 screw threads show­

ing . )  The armature shoul d remain against 

whichever side it  is pushed with this adjust­

ment . 

Contact Adjustment 

Push the armature to the l eft , and adjust 

both left hand contac t s  unt il they barely make 

a l ight circuit . At this p oint , give both 

stat ionary contact s  an addit ional three turn 

fol low .  Then push the armature to the right 

and adjust the t op and bottom right hand con­

tact stop s  for three turns fol low, and then 

the c ent er contact for three and one -hal f 

turns foll ow .  

Calibrat ion 

App ly 125 volt s  D .c .  to the 1 25 volt relay 

or 250 volt s  D . C . to the 250 volt relay across 

the RRT coil , operat ing coil resi stor , and the 

c&rrier resi stor in serie s ,  with polarity as 

shown in the schematic  diagram . 

-
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TYPES RS & RSN RELAYS 

The CSP and CSG back contacts  should be 

blocked open . The armature should move to  the 
left when observing the polar unit from the 

front . ( all future references to armature 

movement shall be given as viewed from the 

front of  the relay ) . 

To the holding coil , RRH, apply 1 0  to 20 

mil liamperes d . c . current obs erving correct 

polarity . The armature shoul d now move to the 

right . De -energize both c oils  and see that 

the back contacts stay closed,  or s imply that 

the armature stays up against the right hand 

contact stops . 

Run both shunt sc rews all the way in , and 

then back out the left hand shunt screw ap ­

* proximately 6 turn s . Back out the right hand 

shunt screw approximately 9 turns . 

Re -energize the operating coil with 1 25 or 

250 volts d . c .  and the hol ding coil with 4 

milliamperes d . c .  Adjust the right hand con­

tact shunt screw until the armature moves to 

the l eft . If the armature moves to the left , 

at a value of hol ding coil current greater 

than 4 milliamp eres , the right hand shunt 

screw shoul d be turned out to l ower thi s value 

to the correct 4 mtlliampere point . 

Increase the hol ding coil current to 6 

milliamperes and adjust the left hand shunt 

screw until the armature resets , or moves to 

the right . If the armature resets at a value 

of current l e s s  than 6 milliampere s ,  the left 

hand shunt screw should be turned out . Thi s  

wil l  increase the reset value of the armature 

and provide for the correct 6 milliampere 

reset value . 

Minor adjustment s of both shunt screws must 

be made several times until the desired opera­

ting point s are obtained,  s ince the adjus t ­

ments  of one shunt screw affect the adjustment 

on the other shunt screw . 

If adjustments of the two shunt sc rews do 

not give proper cal ibration , it will usually 

be nec essary to reduc e or increase the contact 

fol l ow depending upon whether the current 

differential , between pickup and dropout , i s  

t oo small o r  t o o  large . 

I. L. 41 -921.  l A  

The armature shoul d operate with a snappy 

act ion at both the opening and c losing values 

of holding coil current . 

Polar Alarm Unit ( Normal Adjustment ) 
Contact Adjustment 

Adjust the right and l eft hand contacts for 

three turns follow as de scribed under contact 

adjustment of the polar receiver unit . 

Cal ibration 

Turn both shunt screws all the way in . Then 

back out both shunt screws approximat ely seven 

turns . Apply 8 mill iamperes d . c .  to the coil  

observing correct polarity , and then screw in 

the l eft hand shunt screw until the armature 

moves to the right . If the armature moves t o  

the right at a value o f  current less  than 8 

mil liamperes ,  screw the l eft hand shunt out 

unt il the armature moves to the right at 8 

mil liampere s .  Check the dropout point by re ­

ducing the d . c . current . The armature shoul d 

move to  the l eft between the limits of 4 and 6 

mil liamperes . If  it fails to  do s o ,  adjust 

the right hand shunt screw until it does . It 

will then be necessary to recheck the pickup 

and dropout points again 

adjustments  to the shunt 

neces sary until correct 

tained .  

and make any minor 

screws that may b e  

calibration i s  ob -

In general , screwing in the left hand shunt 

screw reduces the pickup current of the relay . 

Screwing in the right hand shunt screw in­

creases the dropout current . This will in 

turn cause a change in the pickup current , 

making nec es sary several slight readjustment s 

of both shunt screws to obtain the des ired 

cal ibrat ion . The armature as finally cal i ­

brated should pickup and dropout with a snappy 

action . 

Polar Alarm Unit (Telemetering Adjustment ) 

Telemetering impul ses  over the carrier 

channel would normally impul se  the alarm ele­

ment and the alarm bell unless  they are dis ­

connected .  T o  retain the ·alarm feature for 

communication s ignalling,  a time delay circuit 
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i s  u s e d  whi c h  requires rec onn e c t i on and r e ­

a d jus tment o f  t h e  a l a rm un i t  t o  have the opp o ­

s i t e  p o l arity a n d  norma l l y c l o s e d  c ont a c t s .  

Where sp e c i f i e d ,  this a d justment i s  made b e ­

fore shipment . Thi s a d justment g i v e s  approx i ­

mat ely l s e c ond delay . 

C ontact Adjus tment 

Adjust the right and l e ft hand c on t ac t s  for 

three and one -hal f turns f o l l ow a s  de s c r i b e d  

under c on t a c t  a djus tment of the p o l ar r e c e i ve r  

un it . 

Cal ibrat i on 

Turn b o t h  shunt s c rews a l l  the way in . Then 

b ack out b o th shunt s c rew approxima t e l y  s even 

turn s . Rever s e  the p o l ar ity of the c o i l  and 

app l y  6 mi l l i amp eres d . c .  to the c o i l . The 

armature shou l d  move to the l eft at thi s value 

o f  curren t . If the armature mov e s  to the l e ft 

at values of current great e r  than 6 mil l i ­

amp e r e s  d . c . ,  s c rew i n  the right hand shunt 

s c rew, and if the armature moves to the l e ft 

at values of current l e s s  than 6 mi l l i amp ere s ,  

the right hand shunt s c re w  shou l d  b e  turned 

out . 

De c r e a s e  the current to l mi l l i ampere and i f  

t h e  armature does not move t o  t h e  right a t  

this value o f  c urrent , scre w  in the left hand 

shunt s c rew unt i l  i t  does move t o  the right . 

As final l y  c al ib r at e d ,  the c on t ac t s  shou l d  

open a t  6 mi l l i amp eres or l e s s ,  and c l o s e  at l 

mi l l i amp ere . 

The p i c kup and dropout p oint s shou l d  b e  r e ­

checked s in c e  nny change of t h e  shunt s aff e c t s  

b oth c al ibrat i on point s . 

I f  prop e r  c al ib r a t ion c annot b e  attained b y  

u s e  of t h e  two shunt s c rews , it wil l  usua l l y  

b e  n e c e s sary t o  increase o r  decrease the 

f o l l o w  o f  the c on t a c t s . 

W i t h  the p o l a r  a l c. r•m un i t  c o i l  de -- ener ­

g i ze d ,  the armature shoul d s t ay up against the 

r i ght hand c ont act a s s embly as final l y  c al i ­

b rat e d . Snappy a c t·i on o f  the armature shoul d 

6 

o c cur at b oth the p i c kup and dropout c al ib ra ­

t i on p o i nt s . 

CS I and CS O C ont a c t o r Switches 

* Adjust the s t at ionary c o r e  of the s wi t ch for 

a c l earance b e tween the s t a t i onary c or e  and 

the moving c ore o f  l/64 " when the s wi t ch i s  

p i ck e d  up . This c an b e  done b y  turning the 

r e l ay up - s i de - down and s c rewing up the c ore 

s c rew of the switch unt i l  the cont a c t s  just 

s e p arat e . Then b a c k  off the c ore s c rew ap ­

proximat e l y  one turn and l o ck in p l ac e . Thi s 

prevents the moving c o re from s t riking an d 

s t i cking t o  the s t at i onary c ore b e c au s e  o f  

re s i dual magn et i sm .  A d ju s t  t h e  c on t a c t  c l ear­

ance for 3/32" by means of the two sma l l  nut s 

on e i ther s i de of the Micarta d i s c . The C S - l  

switch shou l d  p i ck up a t  2 amp eres d . c .  T e s t  

for s t i cking a f t e r  3 0  amp e r e s  d - e  i s  p a s s e d  

thru the c o i l . The C S O  switch shoul d p i ck up 

at . 1 2  amp e r e s  D . C . T e s t  for s t i cking at 1 . 0 

amp er e  D . C . 

Op eration Indic at or 

Adjust the indi c a t o r s  to op erate at onE 

amp e r e  d-e gradual l y  increa s e d .  Te st for 

s t i cking after 3 0  amperes d-e has b e e n  ap ­

p l ie d . Check the ind i c a t o r  �hd the c on t a c tor . 

switches at 5 and 30 amp e r e s  d - e  to make sure 

that the indi c a t o r  op erat e s  b e fore i t s  c oi l  

i s  short e d  b y  the c ontac t o r swi t c h . 

Out of S t ep Bl o cking Un i t s  

f o r  Type RSN R e l ay Only 

T e l ephone R e l ay 

Ener·g i z e  the t e l ephone rel a y ,  X2 , by ap ­

p lying 80 vol t s  d - e  with the p en dv.lum re l ay 

armature hel d in the op erated p o s i t ion . The 

t e l ephone r e l ay shoul d op erate p o s i t i v e l y ,  

when t h e  p endulum r e l a y  armature i s  h e l d  down 

to make the l ower c on t a c t  and shou l d  not op e r ­

a t e  when t h e  armature i s  h e l d  up t o  make t h e  

t op c on t ac t . 

P e ndulum Re l ay 

To c h e ck the op e r a t i o n  of the p endulum r e ­

l ay ,  c onne c t  ,jump ers a c r o s s  t h e  make c o n t a c t  
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On the voltage elements , A ,  B ,  and C ,  and 

apply 125 volts or 250 volts d-e across the 

pendulum relay . (The voltage wil l  depend upon 

the relay range . )  The pendulum relay armature 

should be pulled  against the CDre screw and 

the X2 telephone rel ay should pick-up . Remove 

the jump ers from the voltage switch contacts . 

The pendulum relay armature should oscil late 

and hol d the X2 relay c losed for approximately 

3 seconds . This i s  the standard factory ad­

justment . The drop -out of the pendulum and X2 

relay comb ination can be adjusted from ap ­

proximately 20 cycles to 1 0  seconds . The drop 

out time of X2 i s  adjusted. by means of the 

armature set screw . The time that P wil l  keep 

X2 picked up is adjusted by changing the 

�pacing of the two outer contacts  of the P 

relay . 

Voltage Switches 

Voltage switches , A ,  B ,  and C ,  shoul d be ad-

BALANCED A I R  uAPS 

jus ted so that there is a clearance of 1/64 '' 

between the p lunger and the core with the 

p lunger picked up . 

Energize each switch separately thru the 

c ommon resistor . The switches shoul d pick -up 

at 35  volts  for the 125-volt relay and 50 

volts  for the 250-volt relay . Check to make 

sure the switches do not st ick closed after 

rated voltage ( 125  to 250 vol t s ) is  applied . 

Repair 

at the 

RENEWAL PARTS 

work can be done most satisfactorily 

factory . However , interchangeable  

p arts can be furnished 

are equipped for doing 

to the customers who 

repair work . When 

ordering part s ,  always give the c omplete name ­

plate dat a .  

SHUN T 

UNBALANCED A I R  GAPS 

l 8 3A062 

* Fig. 3. Polar Unit Permanent Magnet Flux Paths. 
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57-D-7905 

Fig. 4. Outl ine and Drilling Plan for th e Type RS and RSN Relays in the Type FT42 Case. 
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