
INSTALLATION • OPERATION • 

I.L. 41-603.4 B 
MAINTENANCE 

INSTRUCTIONS 
TYPES RS AND RSN CARRIER AUXILIARY 

RELAYS FOR PLATE KEYED CARRIER SETS 

CAUTION Before putting protective relays in-

to service, remove all blocking which may have 

been inserted for the purpose of securing the 

parts during shipment, make sure that all 

moving parts operate freely, inspect the con­

tacts to see that they are clean and close 

properly , and operate the relay to check the 

s�ttings and electrical connections. 

APPLICATION 

The type RS relay is an auxiliary relay used 

in the carrier relaying scheme to block or 

prevent instantaneous tripping for faults ex­

ternal to the line section to which it is ap­

plied and to permit instantaneous simultaneous 

tripping for internal faults. The relay is 

arranged to respond to indications of fault 

power and direction provided by the phase and 
ground relays, thereby controlling the trans­

mission of the carrier signals. The response 

to ground faults may be given preference over 

the response to phase faults. 

The type RSN relay is identical to the type 

RS except that it includes additional blocking 

elements to prevent tripping due to out-of­

step system conditions. These elements do 

not prevent or delay instantaneous fault 

tripping during out-of-step conditions except 

for three phase faults. Three phase faults 

occurring during out-of-step conditions can be 

cleared �y tripping after a short time delay. 

For type HZ carrier relaying eicner the RS 
or RSN relay may be used depending on ap­

plication requirements. With type HZM dis­

tance relays, however, the RS relay, which has 

no out-of-step blocking facilities, is always 

used. The HZM relay is set so that it does 

not trip for power swings from which the 

system can recover without going out-of-step. 

If the system does go out-of-step, tripping 

SUPERSEDES I.L. 41-603.4A 

may be desired. To meet this requirement, a 

separate impedance-type out-of-step tripping 

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

the RSN cannot be used since the Z3 element 

of the HZM relay is set with its maximum reach 

opposite to that of �he Z2 element. 

CONSTRUCTION AND OPERATION 

The type RS or RSN relay consists of di­

rectional auxiliary, receiver and alarm ele­

ments, contactor switches and operation indi­

cators. In adnition , the type RSN relay con­

tains three voltage elements , a combination 

pendulum and time-delay drop-out relays which 

are the out-of-step elements. The con-

struction and operation 

are described below. 

of the relay elements 

Complete details of the 

operation of _:tJ:l;is relay in the carrier re­

laying scheme is described in I.L. 41-600. 6. 

Directional Auxiliary Elements 

These are two solenoid type contactor 

switches designated as CSP and CSG. The 

plunger of the contactor switch operates a 
spring leaf arm with a silver contact surface 

on one end and rigidly fixed to the frame on 

the other end. The stationary contact is also 

fastened to the frame and in the deenergized 

position the contacts are held closed by the 

leaf spring. When the coil is energized, the 

plunger travels upward breaking the contacts. 

The CSP switch is energized by the operation 

of the directional and second impedance ele­

ment of the phase relays; and the CSG switch , 

by the operation of the directional and over­

current elements of the ground relay. The 

back contacts of the two switches are con-

nected in series in the oscillator and ampli-
fier cathode circuits. The operation of 

either of these switches opens up the cathode 
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TYPES RS & RSN RELAYS __________________ _ 

circuit to stop carrier and to open the short 

around the RRT Operating coil. Ground pre­

ference is obtained by connect ing the aux­

iliary ( CSO ) contacts of the ground relay in 

parallel with CSP contacts. In this case ·if 

the ground relay starts carrier, the phase re­
lays cannot st op carrier and thus the ground 

relay completely supersedes the phase relays , 

as far as carrier cont rol is concerned. 

Receiver Element 

The polarized relay consists of an arma-

ture and contacts mounted on a leaf spring 

supported symmetrically within a magnet frame. 

The armature rides in the front air gap of the 

frame with the contacts projecting outside. 

The poles of a permanent magnet clamp tlirectly 

t o  each side of the frame. Two adjustable 

shunts are located across the rear air gaps. 

These change.the reluctance of the magnet ic 

path so as to force some of the flux thru the 

moving armature which is fastened t o  the frame 

midway 

in the 

between 

armature 

the two rear air gaps. Flux 

polarizes it and creates a 

magnet ic bias, causing it to move towards 

either the left or the right, depending upon 

the adjustment. 

Two stationary contact screws are mounted t o  

t he left ( front view ) o f  the moving contact 

assembly and adj usted for normally open con­

t acts . These contacts are designated, RRP and 

RRG, and are connected in the phase and ground 

trip circuits respectively. One stat ionary 

contact screw i� mounted to the right of the 

assembly and adjusted for normally closed con­

tact. This contact is clAsignated RRB and 

used in connecti on with the out-of-step pro­

tect i on features. These contacts are operated 

by two concentric coils, RRT and RRH, which 

are placed around the armature and within the 

magnetic frame, RRT is the operating coil and 

receives its energy from the local battery 

when either CSP or CSG is opened. RRH is the 

holding coil and receives its energy from the 

carrier transmitted either from the local 

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

sect ion. These two coils are connected to 

oppose each other with the operat ing coil RRT, 

operat ing t o  close the RRP and RRG contacts 

and trip; and the holding coil, RRH, to hold 

the ·RRP and 

tripping. The 

RRG contacts open and block 

restraining t orque of the RRH 
coil is sufficient to overcome the operating 

t orque of the RRT coil. Consequently, RRP and 
RRG contacts cannot close as long as RRH is 

energized. 

Alarm Element 

The alarm element is similar in construct i on 

to the receiver element except that it is 

energized by a single coil  and operates a 

single set of contacts. The coil is energized 

by the received carrier t o  close the contacts 

and give an alarm. This element has a higher 

pick-up than that of the receiver element in 

o rder to obtain a direct check on the sensi-

tivity of the 

t ransmitter-receiver. 

tubes 

The 

in the carrier 

failure of the 

alarm relay t o  pick-up when carrier is startetl 

indicates insufficient output from the trans­

mitter-receivers. 
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TYPES RS & RSN RELAYS ___________________ L_L_41_-6 _0 3_·4 _8 

Fig. 2-Intemal Schematic of the Type RS Relay in the Type 
FT Case for Use in the Type HZM Carrier Scheme. 

Contactor Switch 

The contactor swit c h ,  

s olenoid auxiliary switch 

in the trip cir cuit . 

csr, i s  

connected 

The plunger 

a small 

in series 

of the 

switch ha s a cir cular conducting di s c  mounted 

on its lower end, and a s  the plunger travels 

upward , the dis c  bridges three silver station­

ary contact s . The contacts of CSl seal in 

the trip cir cuit until the auxiliary switch on 

the b reaker opens the trip cir cuit . 

Operation Indicator s  

Two operation indicators show whether the 

fault wa s a pha se fault or a g round fault by 

indicating which relays did the actual 

tripping , the phase relay s thru RRP, or the 

ground relay thru RRG_ 

Out - O f - Step Element s 

The three voltage elements designated a s  A ,  

B ,  and C are contactor switches similar to 

those de s c ribed above except that each i s  pro ­

vided with a set of back or normally closed 

conta cts as well as the normal make contacts . 

Their coils are energized by the third impe­

dance element of the corresponding pha se re -

lay thru the conta cts of an auxiliary switch 

CSA from the trip voltage source_ The back 

contacts of the voltage elements are con-

nected in parallel and permit tripping a s  long 
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Fig. 3--Intemal Schematic of the Type RS Relay in the Type 

FT Case for use in the Type HZ Carrier Scheme. 

a s  any one of the back contacts is closed . 

The f ront contacts of the voltage elements are 

in series with the back contact on the re­

ceiver element , RRB, and the coil of the 

pendulum relay . 

The pendulum relay is a telephone type re ­

lay with a horizontal spring arm extending be-

tween two contact point s . A counterweight i s  

fastened to the free end of the arm . The X2 

relay i s  a telephone type relay with s low 

drop -out characteristic s .  A solenoid attracts 

an iron right-angle bracket which in turn 

operate s a set of break and make conta cts_ 

Drop -out delay is 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 contacts 

with its back contact in parallel with the 

back conta cts of the voltage switches and con ­

nected in the pha se trip cir cuit . When the 

pendulum relay is energized, it s arm i s  pulled 

dowDward , to close the lower contact. Thi s 

energized the X2 relay . After the pendulum 

relay is deenergized , the pendulum will o s cil ­

late for a short time alternately b reaking and 

making both of it s contact s .  Consequently, 
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TYPES RS & RSN RELAYS _________________ _ 

the X2 relay will not d rop-out until after the 

pend ulum oscillations 

coil. The complete 

have d eenergiz ed its 

operation of these ele-

ments d uring out-of-step are explained in con­

nection with the operation of the carrier 

scheme. See I. L. 41-600.6. 

CHARACTERISTICS 

The characteristics of the various elements 

of the relays are as follows: 

125 Volts 250 Volts 

Avg. Ohms Avg. Ohms 

Csp or CSG Coil 

CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 
RRT Coil Resistor 

RRH Holding Coil 

AL Alarm Coil 

P Pend ulum Relay 

A, B, C, Contactor Switches 

X2 Telephone Relay 

CSl Contactor Switch 
(2 amps. ) 

Operation Ind icator (1 amp. ) 

70 
600 

4000 
1100 
1000 
1700 

500 
2000 
1170 
2000 

0.23 
0.16 

"{0 
1250 
8000 
1100 
2000 
1700 

500 
2000 
1170 
2000 

0.13 
1.16 

The pick-up and operating values of these 

elements are given under "Ad justments and 

Maintenance". 

RELAYS IN TYPE FT CASE 

The type FT cases are d ust-proof enclosures 

combining relay elements and knife-blade test 

switches in the same case. This combination 

provides a compact flexible assemble easy to 

maintain, inspect, test and ad just. There are 

three main units of the type FT case: the 

case, cover and chassis. The case is an all 

welded steel housing containing the hinge half 

of the knife-blade test switches and the 

terminals for external connections. The cover 

is a d rawn steel from with a clear window 

which f�ts over the front of the case with the 

switches closed . The chassis is a frame that 

supports the relay elements and the contact 

jaw half of the test switches. This slides in 

and out of the case. The electrical con-

4 

nections between the base and chassis are 

completed through the closed knife-blades. 

Removing Chassis 

To remove the chassis, first remove the 

cover by unscrewing the captive nuts at the 

corners. There are two cover nuts on the S 

size case and four on the L and M siz e cases. 

This exposes the relay elements and all the 

test switches for inspection and testing. The 

next step is to open the test switches. 

Always open the elongated red handle switches 

first before any of the black handle switches 

or the cam action latches. This opens the 

trip circuit to prevent accidental trip out. 

Then open all the remaining switches. The 

order of opening the remaining switches is not 

important. In opening the test switches they 

should be moved all the way back against the 

stops. With all the switches fully opened, 

grasp the two cam action latch arms and pull 

outward . This releases the chassis from the 

case. Using the latch arms as hand les, pull 

the chassis out of the case. The chassis can 

be set on a test bench in a normal upright po­

sition as well as on its top, back or sides 

for easy inspection, maintenance and test. 

After removing the chassis a d uplicate 

chassis may be inserted in the case or the 

blade p o rtion o� the swit ches can be c l osed 

and the cover put in place wi thout the 

chassis. The chassis operated shorting switch 

located behind the short circuiting test 

switch prevents open circuiting that circuit 

when the short circuiting type test switches 

are closed. 

When the chassis is to be put back in the 

case, the above proced ure is to be followed in 

in the reversed order. The elongated red 

handle switch should not be closed until after 

the chassis has been latched in place and all 

of the black handle switches closed. 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to the relay elements in the 

chassis as shown on the internal schematic 

d iagrams. The relay terminal is identified by 
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TYPES RS & RSN RELAYS _____________________________________ L L ._4_1 -_60_3 ·_� _8 

numbers marked on both the inside and outside 

of the base. ·rhe test switch positions are 

identified by letters marked on the top and 

bottom surface of the moulded blocks. These 

letters can be seen when the chassis is re­

moved from the case. 

The potential and control circuits thru the 

relay are disconnected from the external cir­

cuit by opening the associated test switches. 

Opening the short circuiting test switch 

short-circuits that circuit and disconnects 

one side of the relay element but leaves the 

other side of the element connected to the ex­

ternal circuit thru the current test jack 

jaws. This circuit can be isolated by in­

serting the current test plug (without ex­

ternal connections) by inserting the ten cir-

cuit test plug, or by inserting a piece of in­

sulating material approximately 1/32" thick 

into the current test jack jaws. Both 

switches of the short circuiting test switch 

pair must be open when using the current test 

plug or insulating material in this manner to 

short-circuit the external circuit. 

A cover operated switch can be supplied with 

its contacts wired in series with the trip 

circuit. This switch opens the trip circuit 

when the cover is removed. This switch can be 

added to the existing type FT cases at 

time. 

Testing 

any 

The relays can be tested in service, in the 

case but with the external circuits isolated 

or out of the case as follows: 

Testing in Service 

The ammeter test plug can be inserted in the 

current test jaws after opening the knife­

blade switch to check the current thru the re­

lay. This plug consists of two conducting 

strips separated by an insulating strip. The 

ammeter is connected to these strips by termi­

nal screws and the leads are carried out thru 

holes in the back of the insulated handle. 

Voltages between the potential circuits can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on the 

contact jaw. 

Testing in Case 

With all blades in the full open position, 

the ten circuit test plug can be inserted in 

the contact jaws. This connects the relay 

elements to a set of binding posts and com­

pletely isolates the relay circuits from the 

external connections by means of an insu­

lating barrier on the plug. The external test 

circuits are connected to these binding posts. 

The plug is inserted in the bottom test jaws 

with the binding posts up and in the top test 

switch jaws with the binding posts down. 

The external test 

the relay elements 

stead of the test 

circuits· may be made to 

by #2 test clip leads in­

plug. When connecting an 

external test circuit to the short circuiting 

elements using clip leads, care should be 

taken to see that the current test jack jaws 

are open so that the relay is completely iso­

lated from the external circuits. Suggested 

means for isolating this circuit are outlined 

above, under "Electrical Circuits". 

Testing Out of Case 

With the chassis removed from the base, re­

lay elements may be tested by using the ten 

circuit test plug or by #2 test clip leads as 

described above. The factory calibration is 

made with the chassis in the case and removing 

the chassis from the case will change the 

calibration values by a small percentage. It 

is recommended that the relay be checked in 

position as a final check of the calibration. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two mounting studs for the standard cases 

and the type FT projection case or by means of 

the flange for the 

Either of the studs 

may be utilized for 

the four mounting holes on 

semi-flush type FT case. 

or the mounting screws 

grounding the ·relay. The electrical con-
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TYPES RS & RSN RELAYS _____________ _____ _ 

nections may be made direct to the terminals 

by means of screws for steel panel mounting or 

to terminal studs furnished with the relay for 

ebony-asbe�toes or slate panel mounting . The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

The carrier relaying d-e schematic (sup-

plied with the carrier order) should be con­

sulted for details of the external connections 

of these relays. 

ADJUSTMENTS AND MAINTENANCE 

The ope·rating time of this relay may be af­

fected by disturbing the flexible leads to the 

moving contacts. Care should be taken that 

they are not bisturbed during maintenance . 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after 

receipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed . 

A11 contacts should be periodically cleaned 

with a fine file. 3#1002110 file is recom­
mended for this purpose. The use of abrasive 

material for cleaning contacts is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

Directional Auxiliary Elements 

The two contactor switches, CSP and CSG, 

have adjustable plunger travel. Adjust the 

two nuts on the bottom of the fixed shaft so 

that the plunger has 1/8 " travel after the 

lower contacts make. The plunger should have 

1/64" travel in the opposite direction after 

the upper contacts make. This is accomplished 

by screwing down the set screw on top of ths 

switch until the upper contacts are just able 
to make as the plunger hits the upper stop . 

Then back off this screw 1/2 turn and lock in 

place . 

6 

Each contactor switch has a section of a 

tapped resistor in series with it, and wil l  

pic� up positively when rated trip circuit 

voltage is applied across the coil and its 

section of the resistor .  

The minimum pick-up of the coil and its re­

sistor is 40 volts for the 125 volt relays and 

100 volts for the 250 volt relay. 

Receiver Element 

Back off contact screws so that they do not 

make contact . Screw magnetic shunts into the 

all-out position . The armature should remain 

against whichever side it is pushed with this 

adjustment . 

Contact Adjustment 

Apply 125 volts d-e to the 125 volt relay or 

250 volts d-e to the 250 volt relay across RRT 

Coil, the operating coil resistor and the car ­

rier resistor in series ( RRT coil in series 

with 5000 or 10, 000 ohms) with polarity as 

shown in the schematic diagram. The CSP and 

CSG switch back contacts should be blocked 

open . The 

(front view) . 

until they 

armature should move to the left 

Adjust both left-hand contacts 

barely make a light circuit . A 

flickering light is permissible . Give both of 
the left-hand contact screw8 an additional l/3 
turn to secure the required 8 mil follow . 

Similarly, apply 125 or 250 volts d-e to the 

operating coil as before and 10 to 20 mil­

liamperes d-e to the holding coil (RRH) with 
the correct polarity. The armature should 

move to the right . Adjust the right-hand 

stationary contact until it barely makes a 

light circuit, then give the right-hand 

contact screw an additional l/3 turn to 

secure the proper contact follow . Deenergize 

both coils and see that the back contact stays 

closed . 

Calibration 

Screw in the left-hand shunt so that the top 

air gap alone is shunted . This should 

increase the armature bias towards the right­

hand back contact. Energize the operating 

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

-
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TYPES RS & RSN RELAYS ___________________ J.L_. _4 1_-60_3_.4_s 

coil with 4 milliamperes i-c. The right hand 

contact should remain closed. Screw in the 

right-hand shunt until the armature move s to 

the left . Tighten up both lock screw s on both 

shunt s and recheck the above adjustment s .  In­

crease the holding coil current to 6 + .25 
mil liamperes d-e and see that the armature 

c loses the back contact with a snappy action . 

Alarm E lement ( Normal Adjustment) 

Contact Adju stment 

Adjust the right-hand contact in the same 

manner as described above under the Receiver 

E lement. 

Calibration 

Screw in the right-hand shunt until the top 

air gap alone is shunted . Apply 8 milli­

amperes d-e to the coil with correct polarity 

and then screw in the left-hand shunt until 

the armature closes the right-hand contact. 

With this adjustment, th� armature should move 

to the left with 4 to 6 milliamperes in the 

holding coil . Lock the shunts in position and 

recheck the calibration several times. 

Alarm Element (Telemetering Adjustment) 

Telemetering impulses over the carrier 

channel would normally impulse the alarm ele­

ment and the alarm bell unless they are dis-

connected . To retain the alarm feature for 

communication signal ling, a time delay circuit 

is u sed which require s reconnection and re­

adju stment of the alarm element to have the 

opposite polarity and normally closed con­

tacts. Where specified, this adju stment is 

made before shipment. This adjustment gives 

approximately l second delay. 

Contact Adjustment 

With the element de-energized, screw the 

left-hand shunt all the way in, and back the 

right-hand shunt all the way out. This wil l  

increase the armature bias towards the right 

and move the armature in that direction. Back 

off the stationary contact screw and then 

screw it up until it barely make s a light cir-

cuit. Give the screw an additional one-third 

of a turn to secure the required 8 mil follow. 

Calibl•ation 

Reverse the polarity of the coil. This 

mean s that the contacts wil l  be held open when 

the coil is energized. Back off the left-hand 

shunt sli�htly and screw in the right-hand 

shunt until the contact closes at l milli­

amperEc. The contacts should open at 6 milli­

amperes or le s s. This differential between 

pick-up and drop-out is decreased by closing 

more of the rear air gaps. This can be done 

by further screwing in both the right and 

left-hand shunts and rechecking the pick-up 

and drop-out- values. This recheck is im-

portant, since any change of the shunts 

affects both calibration points . Lock the 

shunts in position and recheck the calibra­

tion several times. 

CS-1 Contactor Swhtch 

Adjust the stationary core of the switch for 

a clearance between the stationary core and 

the moving core of l/64" when the switch is 

picked up . This can be done by turning the 

relay up-side-down and screwing up the core 

screw of the switch until the contacts just 

separate. Then back off the core screw ap­

proximately one turn and lock in place. This 

prevents the moving core from striking and 
sticking to the stationary core because o� 

re sidual magnetism. Adjust the contact c lear­

ance for 3/32" by mean s of the two small nuts 

on either side of the Micarta disc. The 

switch should pic'<: up at 2 amperes d-e. Test 

for sticking after 30 amperes d-e is passed 

thru the coil. 

Operation Indicator 

Adjust the indicators to operate at one 

ampere 

sticki.ng 

pli.ed . 

d-e gradually increased. Test for 

after 30 amperes d-e has been ap­

Check the indicator and the contactor 

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

that the indicator operates before its coil 

is �horted by the contactor switch . 
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Out of Step Blocking Elements 

for Type RSN Relay Only 

Telephone Relay 

Energize the telephone relay, X2, by ap­

plying So volts d-e with the pendulum relay 

armature held in the operated position. The 

telephone relay should operate positively, 

when the pendulum relay armature is held down 

to make the lower contact and should not oper­

ate when the ar'mature is held u·p to make the 

top contact. 

Pendulum Relay 

To check the operation of the pendulum re­

lay, connect jumpers across the make contact 

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

apply 125 volts or 250 volts d-e across the 

pendulum relay. (The voltage will depend upon 

the relay range.) The pendulum relay armature 

should be pulled against the core screw and 

the X2 telephone relay should pick-up. Re­

move the jumpers from the voF.age switch con­

tacts. The pendulum relay armature should os­

cillate and hold the X2 relay closed for ap­

proximately 3 seconds. This is the standard 

factory adjustment. The drop-out of the pendu-

lum and X2 relay combination can be adjusted 

from approximately 20 cycles to 10 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 spacing of the two outer contacts of the P 

relay. 

Voltage Switches 

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

justed so that there is a clearance of l/64" 

between the plunger and the core with the 

plunger picked up. 

Energize each switch separately thru the 

common resistor. The switches should pick­

up at 35 volts for the 125-volt relay and 50 

volts for the 250-volt relay. Check to make 

sure the switches do not stick closed after 

rated voltage (125 to 250 volts) is applied. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory. However, interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work. When 

ordering parts, always give the complete name­

plate data. 
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l.l. 41-603.4 B 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPES RS AND RSN CARRIER AUXILIARY 

RELAYS FOR PLATE KEYED CARRIER SETS 

CAUTION Before putting protective relays in-

to service, remove all blocking which may have 

been inserted for the purpose of securing the 

parts during shipment, make sure that all 

moving parts operate freely, inspect the con­

tacts to see that they are clean and close 

properly, and operate the relay to check the 

settings and electrical connections. 

APPLICATION 

The type RS relay is an auxiliary relay used 

in the carrier relaying scheme to block or 

prevent instantaneous tripping for faults ex­

ternal to the line section to which it is ap­

plied and to permit instantaneous simultaneous 

tripping for internal faults. The relay is 

arranged to respond to indications of fault 

power and direction provided by the phase and 

ground relays, thereby controlling the trans­

mission of the carrier signals. The response 

to ground faults may be given preference over 

the response to phase faults. 

The type RSN relay is identical to the type 

RS except that it includes additional blocking 

elements to prevent tripping due to out-of­
step system conditions. These elements do 

not prevent or delay instantaneous fault 

tripping during out-of-step conditions except 

for three phase faults. Three phase faults 

occurring during out-of-step conditions can be 

cleared �y tripping after a short time delay. 

For type rlZ carrier relaying ei�ner the RS 
or RSN relay may be used depending on ap­

plication requirements. With type HZM dis­

tance relays, however, the RS relay, which has 

no out-of-step blocking facilities, is always 

used. The HZM relay is set so that it does 

not trip for power swings from which the 

system can recover without going out-of-step. 

If the system does go out-of-step, tripping 

SUPERSEDES I.L. 41-603.4A 

may be desired. To meet this requirement, a 

separate impedance-type out-of-step tripping 

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

the RSN cannot be used since the Z3 element 

of the HZM relay is set with its maximum reach 

opposite to that of �he Z2 element. 

CONSTRUCTION AND OPERATION 

The type RS or RSN relay consists of di­
rectional auxiliary, receiver and alarm ele­

ments, contactor switches and operation indi­

cators. In adnition, the type RSN relay con­

tains three voltage elements, a combination 

pendulum and time-delay drop-out relays which 

are the out-of-step elements. The con­

struction and operation of the relay elements 

are described below. Complete details of the 
operation of this relay in the carrier re­

laying scheme is described in I. L. 4 1-600.6. 

Directional Auxiliary Elements 

These are two solenoid type contactor 

switches designated as CSP and CSG. The 
plunger of the contactor switch operates a 

spring leaf arm with a silver contact surface 
on one end and rigidly fixed to the frame on 

the other end. The stationary contact is also 

fastened to the frame and in the deenergized 
position the contacts are held closed by the 

leaf spring. When the coil is energized, the 

plunge� travels upward breaking the contacts. 

The CSP switch is energized by the operation 

of the directional and second impedance ele­

ment of the phase relays; and the CSG switch, 

by the operation of the directional and over­

current elements of the ground relay. The 

back contacts of the two switches are con-

nected in series in the oscillator and ampli-
fier cathode circuits. The operation of 

either of these switches opens up the cathode 
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TYPES RS & RSN RELAYS ______ ____________ _ 

circuit to stop carrier and to open the short 

around the RRT Operating coil. Ground pre­

ference is obtained by connecting the aux­

iliary (CSO) contacts of the ground relay in 

parallel with CSP contacts. In this case if 

the ground relay starts carrier, the phase re­

lays cannot stop carrier and thus the ground 

relay completely supersedes the phase relays, 

as far as carrier control is concerned. 

Receiver Element 

The polarized relay consists of an arma-

ture and contacts mounted on a leaf spring 

supported symmetrically within a magnet frame. 

The armature rides in the front air gap of the 

frame with the contacts projecting outside. 

The poles of a permanent magnet clamp rlirectly 

to each side of the frame. Two adjustable 

shunts are located across the rear air gaps. 

These change the reluctance of the magnetic 

path so as to force some of the flux thru the 

mov:i.ng armature which is fastened to the frame 

midway between the two rear air gaps. Flux 

in the armature polarizes :i.t and creates a 

magnetic bias, causing it to move towards 

either the left or the right, depending upon 

the adjustment. 

'l'wo stat ionary contact screws are mounted to 
the left (front view) of the moving contact 

assembly and adjusted for normally open con­

tacts. These contacts are des:i.gnated, RRP and 

RRG, and are connected in the phase and ground 

trip circuits respectively. One stationary 

contact screw is mounted to the right of the 

assembly and adjusted for normally closed con­

tact. This contact is cJPs:i.gnated RRB and 

used :i.n connect:i.on w:i.th the out-of-step pro­

tection features. These contacts are operated 

by two concentric coils, RRT and RRH, which 

are placed around the armature and within the 

magnet:i.c frame, RRT :i.s the operating coil and 

receives :i.ts energy from the local battery 

when either CSP or CSG is opened. RRH is the 

hold:i.ng coil and rece:i.ves its energy 

carr:i.er transmitted either from 

from the 

the local 

transmitter or the one at the other end of the 

2 

CtHi'li'ENT TEST LJL-.�---,1-JACK �UM���Lt���������� 

OPGRATION 
IN.JJICATIJR __.. 

IV1.4-TA�£JJRES/ST01i (6D0.J'I...f2 S" V.DC' TOTA1.(!_2S"tJA.2SO V.JJC 
CONTACTOil SWIT'Cif 

lli=---�,_.--..=.#:,{!/ LOW�/Z�!':!ZEJJ 

4-lJQ()..Il.../2 S" V.lJC 
dtJOO.zt...2SOI'.DC 

----- -- ----UPPEA POi.AJIIZE'.D 
£i.E'NEIVT 

Fig. !-Internal Schematic of the Type RS Relay in the Type 
FT Case for use in the Type HZ Carrier Scheme. Omit 
Test Switches for the Relay in the Standard Case. 

section. These two coils are connected to 

oppose each other with the operat:i.ng co:i.l RRT, 

operating to close the RRP and RRG contacts 

and trip; and the holding co:i.l, RRH, to hold 

the �RP and RRG contacts open and block 

tripping. The restraining torque of the RRH 
co:i.l :i.s suff:i.c:i.ent to overcome the operating 

torque of the RRT coil. Consequently, RRP and 

RRG contacts cannot close as long as RRH is 

energ:i.zed. 

Alarm Element 

The alarm element is similar in construction 

to the rece:i.ver element except that it :i.s 

energ:i.zed by a s:i.ngle co:i.l and operates a 

s:i.ngle set of contacts. The co:i.l :i.s energ:i.zed 

by the rece:i.ved carr:i.er to close th� contacts 

and give an alarm. This element has a h:i.gher 

pick-up than that of the receiver element in 

order to obta:i.n a d:i.rect check on the sensi-

tivity of the 

transmitter-rece:i.ver. 

tubes 

The 
in the 

fa:i.lure 

carrier 

of the 

alarm relay to pick-up when carrier is starte·d 

indicates insufficient output from the trans­

mitter-receivers. 
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TYPES RS & RSN RELAYS ____________________ �.L_. _4 1_-6 _03_·4_8 

Fig. 2-lntemal Schematic of the Type RS Relay in the Type 
FT Case for Use in the Type HZM Carrier Scheme. 

Contactor Switch 

The contact or switch, CSI, is a small 

solenoid auxiliary switch connected in series 

in the trip circuit. The plunger of the 

switch has a circular conducting disc mounted 

on its lower end, and as the plunger travels 

upward, the disc bridges three silver station­

ary contacts. The contacts of CSl seal in 

the trip circuit until the auxiliary switch on 

the breaker opens the trip circuit. 

Operation Indicators 

Two operation indicators show whether the 

fault was a phase fault or a ground fault by 

indicating which relays did the actual 

tripping, the phase relays thru RRP, or the 

ground relay thru RRG. 

Out-Of-Step Elements 

The three voltage elements designated as A, 

B, and C are contactor switches similar to 

those described above except that each 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 element of the corresponding phase re­

lay thru the contacts of an auxiliary switch 

GSA from the trip voltage source. The back 

contacts of the voltage elements are con­

nected in parallel and permit tripping as long 

SHOKTCIMCltiiT 
SWITCH 

K£0 HIINOLE 

01'£/f'IITION 
IHOICRTOR 

TEST SWITCH 

C4VER OffJ(ATEP 
SW. WHEN tiS£0. 

SHORTC/Ii'CV!T 
SWITCH 

LOWERI"'Ot-IIR 
ELEI'1ENT 

VFFER POLAR 
El£/'1ENT 

4VXIL/IIRY 
SWITCHES 

TO BRSE TEF:HS. 

TO 1?£/JIY 

CII/ISS/5 OP£/f'RT£0 
SHOR'TI!K; SWIWH 

TAFF£0 REStS TO!? 

TOTI'IL 
�ooJL-125 v.Ja. 
1250.11:2.50 V.J.c. 

AUXILIAKY SW/TCH£5 
CON771CTOF: S W. 
TELEPHONE R£LR) 

I"'ENOIJLVt1 REUIY 

.375-"--125 V.J.c. 

1060JL.-250 v: d.e.. 

Fig. 3-Internal Schematic of the Type RS Relay in the Type 
FT Case for use in the Type HZ Carrier Scheme. 

as any one of the back contacts is closed. 

The front contacts of the voltage elements are 

in series with the back contact on the re­

ceiver element, RRB , and the coil of the 

pendulum relay. 

The pendulum relay is a telephone type re­

lay with a horizontal spring arm extending be-

tween two contact points. A 

fastened to the free end of 

relay is a telephone type 

counterweight is 

the arm. The X2 
relay with slow 

drop- out characteristics. A solenoid attracts 

an iron right- angle bracket which in turn 

operates a set of break and make contacts. 

Drop-out delay is 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 pendulum relay contacts 

with its back contact in parallel with the 

back contacts of the voltage switches and con­

nected in the phase trip circuit. When the 

pendulum relay is energized, its arm is pulled 

dow�ward, to close the lower contact. This 

energized the X2 relay. After the pendulum 

relay is deenergized, the pendulum will oscil­

late for a short time alternately breaking and 

making both of its contacts. Consequently, 
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TYPES RS & RSN RELAYS _________________ _ 

the X2 relay will not drop-out until after the 

pendulum oscillations have deenergized its 

coil. The complete operation of these ele­

ments during out-of-step are explained in con­

nection with the operation of the carrier 

scheme. See I.L. 41-600.6. 

CHARACTERISTICS 

The characteristics of the various elements 

of the relays are as follows: 

125 Volts 250 Volts 

Avg. Ohms Avg. Ohms 

'Csp or CSG Coi 1 
CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 
RRT Coil Resistor 

RRH Holding Coil 

AL Alarm Coil 

P Pendulum Relay 

A, B ,  C, Contactor Switches 

X2 Telephone Relay 

CSl Contactor Switch 
(2 amps. ) 

Operation Indicator (1 amp.) 

70 
600 

4000 
1100 
1000 
1700 

500 
2000 
1170 
2000 

0.23 
0.16 

70 
1250 
8000 
1100 
2000 
1700 

500 
2000 
1170 
2000 

0.13 
1.16 

The pick-up and operating values of these 

elements are g i ven under "Adjustments and 

Maintenance". 

RELAYS IN TYPE FT CASE 

The type FT cases are dust- proof enclosures 

combining relay elements and knife-blade test 

switches in the same case. This combination 

provides a compact flexible assemble easy to 

maintain, inspect, test and adjust. There are 

three main units of the type FT case: the 

case, cover and chassis. The case is an all 

welded steel housing containing the hinge half 

of the knife- blade test switches and the 

terminals for external connections. The cover 

is a drawn steel from with a clear window 

which fits over the front of the case with the 

switches closed. The chassis is a frame that 

supports the relay elements and the contact 

jaw half of the test switches. This slides in 

and out of the case. The electrical con-

4 

nections between the base and chassis are 

completed through the closed knife- blades. 

Removing Chassis 

To remove the chassis, first remove the 

cover by unscrewing the captive nuts at the 

corners. There are two cover nuts on the S 
size case and four on the L and M size cases. 

This exposes the relay elements and all the 

test switches for inspection and testing. The 

next step is to open the test switches. 

Always open the elongated red handle switches 

first before any of the black handle switches 

or the cam action latches. This opens the 

trip circuit to prevent accidental trip out. 

Then open all the remaining switches. The 

order of opening the remaining switches is not 

important. In opening the test switches they 

should be moved all the way back against the 

stops. With all the switches fully opened, 

grasp the two cam action latch arms and pull 

outward. This releases the chassis from the 

case. Using the latch arms as handles, pull 

the chassis out of the case. The chassis can 

be set on a test bench in a normal upright po­

sition as well as on its top, back or sides 

for easy inspection, maintenance and test. 

After removing the chassis a duplicate 

chassis may be inserted in the case or the 

blade port i on or the sw i tches can be c l osed 

and the cover put in place without the 

chassis. The chassis operated shorting switch 

located behind the short circuiting test 

switch prevents open circuiting that circuit 

when the short circuiting type test switches 

are closed. 

When the chassis is to be put back in the 

case, the above procedure is to be followed in 

in the reversed order. The elongated red 

handle switch should not be closed until after 

the chassis has been latched in place and all 

of the black handle switches closed. 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to the relay elements in the 

chassis as shown on the internal schematic 

diagrams. The relay terminal is identified by 
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numbers marked on both the inside and outside 

of the base. 'rhe test switch positions are 

identified by letters marked on the top and 

bottom surface of the moulded blocks. These 

letters can be seen when the chassis is re­

moved from the case. 

The potential and control circuits thru the 

relay are disconnected from the external cir­

cuit by opening the associated test switches. 

Opening the short circuiting test switch 

short-circuits that circuit and disconnects 

one side of the relay element but leaves the 

other side of the element connected to the ex­

ternal circuit thru the current test jack 

jaws. This circuit can be isolated by in­

serting the current test plug (without ex­

ternal connections) by inserting the ten cir-

cuit test plug, or by inserting a piece of in­

sulating material approximately 1/32" thick 

into the current test jack jaws. Both 

switches of the short circuiting test switch 

pair must be open when using the current test 

plug or insulating material in this manner to 

short-circuit the external circuit. 

A cover operated switch can be supplied with 

its contacts wired in series with the trip 

circuit. This switch opens the trip circuit 

when the cover is removed. This switch can be 

added to the existing type FT cases at 

time. 

Testing 

any 

The relays can be tested in service, in the 

case but with the external circuits isolated 

or out of the case as follows: 

Testing in Service 

The ammeter test plug can be inserted in the 

current test jaws after opening the knife­

blade switch to check the current thru the re­

lay. This plug consists of two conducting 

strips separated by an insulating strip. The 

ammeter is connected to these strips by termi­

nal screws and the leads are carried out thru 

holes in the back of the insulated handle. 

Voltages between the potential circuits can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on the 

contact jaw. 

Testing in Case 

With all blades in the full open position, 

the ten circuit test plug can be inserted in 

the contact jaws. This connects the relay 

elements to a set of binding posts and com­

pletely isolates the relay circuits from the 

external connections by means of an insu­

lating barrier on the plug. The external test 

circuits are connected to these binding posts. 

The plug is inserted in the bottom test jaws 

with the binding posts up and in the top test 

switch jaws with the binding posts down. 

The external test circuits· may be made to 

the relay elements by #2 test clip leads in­

stead of the test plug. When connecting an 

external test circuit to the short circuiting 

elements using clip leads, care should be 

taken to see that the current test jack jaws 

are open so that the relay is completely iso­

lated from the external circuits. Suggested 

means for isolating this circuit are outlined 

above, under "Electrical Circuits". 

Testing Out of Case 

With the chassis removed from the base, re­

lay elements may be tested by using the ten 

circuit test plug or by #2 test clip leads as 

described above. The factory calibration is 

made with the chassis in the case and removing 

the chassis from the case will change the 

calibration values by a small percentage. It 

is recommended that the relay be checked in 

position as a final check of the calibration. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two mounting studs for the 8tandard cases 

and the type FT projection case or by means of 

the four mounting holes on the flange for the 

semi-flush type FT case. Either of the studs 

or the mounting screws may be utilized for 

grounding the relay. The electrical con-
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TYPES RS & RSN RELAYS __________________ _ 

nections may be made direct to the terminals 

by means of screws for steel panel mounting or 

to terminal studs furnished with the relay for 

ebony-asbestoes or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

The carrier relaying d-e schematic (sup­

plied with the carrier order) should be con­

sulted for details of the external connections 

of these relays. 

ADJUSTMENTS AND MAINTENANCE 

The ope·ra t ing time of this relay may be af­

fected by disturbing the flexible leads to the 

moving contacts. Care should be taken that 

they are not disturbed during maintenance. 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after 

receipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should 

with a fine file. 

be periodically cleaned 

S#l002110 file is recom-

mended for this purpose. The use of abrasive 

material for cleaning contact� is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

Directional Auxiliary Elements 

The two contactor switches, CSP and CSG, 

have adjustable plunger travel. Adjust the 

two nuts on the bottom of the fixed shaft so 

that the plunger has 1/8" travel after the 

lower contacts make. The plunger should have 

1/64" travel in the opposite direction after 

the upper contacts make, This is accomplished 

by screwing down the set screw on top of' the 

switch until 
to make as 

the upper contacts are just able 
the plunger hits the upper stop. 

Then back off this screw 1/2 turn and lock in 

place. 

6 

Each contactor switch has a section of a 

tapped resistor in series with it, and will 

pick up positively when rated trip circuit 

voltage is applied across the coil and its 

section of the resistor. 

The minimum pick-up of the coil and its re­

sistor is 40 volts for the 125 volt relays and 

100 volts for the 250 volt relay. 

Receiver Element 

Back off contact screws so that they do not 

ma!{8 contact. Screw magnetic shunts into the 

all-out position. The armature should remain 

against whichever side it is pushed with this 

adjustment. 

Contact Adjustment 

Apply 125 volts d-e to the 125 volt relay or 

250 volts d-e to the 250 volt relay across RRT 

Coil, the operating coil resistor and the car­

rier resistor in series (RRT coil in series 

with 5000 or 10, 000 ohms) with polarity as 

shown in the schematic diagram. The CSP and 

CSG switch back contacts should be blocked 

open. The 

(front view) . 

until they 

armature should move to the left 

Adjust both left-hand contacts 

barely make a light circuit. A 

flickering light is permissible. Give both of 

the left-hand contact screws an additional l/3 
turn to secure the required 8 mil follow. 

Similarly, apply 125 or 250 volts d-e to the 

operating coil as before and 10 to 20 mil­

liamperes d-e to the holding coil (RRH) with 
the correct polarity. The armature should 

move to the right. Adjust the right-hand 

stationary contact until it barely makccs a 

light circuit, then give the right-hand 

contact screw an additional l/3 turn to 

secure the proper contact follow. Deenergize 

both coils and see that the back contact stays 

closed. 

Calibration 

Screw in the left-hand shunt so that the top 

air gap 

increase 

alone is shunted. This should 

the armature bias towards the right-

hand back contact. Energize the operating 

coil with 125 or 250 volts d-e and the holding 
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coil with 4 milliamperes 1-c. The right hand 

contact should remain closed. Screw in the 

right-hand shunt until the armature moves to 

the left . Tighten up both lock screws on both 

shunts and recheck the above adjustments. In­

crease the holding coil current to 6 � .25 
milliamperes d - e  and see that the armature 

closes the back contact with a snappy action. 

Alarm E lement ( Normal Adjustment) 

Contact Adjustment 

Adjust the right-hand contact in the same 

manner as described above under the Receiver 

E lement. 

Calibration 

Screw 

air gap 

in the right-hand shunt until the top 

alone is shunted. Apply 8 milli-

amperes d-e to the coil with correct polarity 

and then screw in the left-hand shunt until 

the armature closes the right-hand contact. 

With this adjustment, the� armature should move 

to  the left with 4 to 6 milliamperes in the 

holding coil . Lock the shunts in po sition and 

recheck the calibration several times. 

Alarm Element (Telemetering Adjustment) 

Telemetering impulses over the carrier 

channel would normally impulse the alarm ele­

ment and the alarm bell unless they are dis-

connected . To retain the alarm feature for 

communication signalling, a time delay circuit 

is used which requires reconnection and re­
adjustment of the alarm element to have the 

opposite polarity and normally cl osed con ­

tacts. Where specified, this ad justment is 

made before shipment. This adjustment gives 

approximately 1 second delay. 

Contact Adjustment 

With the element de -energized, screw the 

left-hand shunt all the way in, and back the 

right-hand shunt all the way out. This will 

increase the armature bias t owards the right 

and move the armature in that direction. Back 

off the stationary contact screw and then 

screw it up until it barely makes a light cir-

cuit. Give the .9crew an etdditional one-third 

o f  a turn to secure the required 8 mil follow. 

Calibl•ation 

Reverse the polarity of the coil. This 

means that the contacts will be held open when 

the coil is energized. Back off the left-hand 

shunt slightly and screw in the right-hand 

shunt until the contact clo CJes at l milli­

amper<- The contacts should open at 6 milli -

amperes o r  less. This differential between 

pick-up and drop-out is decreased by closing 

more of the rear air gaps. This can be done 

by further screwing in both the right and 

left-hand shunts and rechecking the pick-up 

and drop-out - values. This recheck is im-

portant, since any change of the shunts 

affects both calibration points. 

shunts in position and recheck the 

tion several times. 

CS-1 Contactor Sw�tch 

Lock the 

calibra-

Adjust the stationary core of the switch for 

a clearance between the stationary core and 

· the moving core of l/64" when the switch is 

picked up. This can be done by turning the 

relay up-side -down and screwing up the core 

screw of the switch until the contacts just 
separate. Then back off the core screw ap­

proximately one turn and lock in place. This 

prevents the moving core from striking and 
sticking to the stationary core because of 

residual magnetism. Adjust the contact clear­

ance f or 3/32" by means of the two small nuts 

on either side of the Micarta disc. The 

switch should picl<: up at 2 amperes d-e . Test 

for sticking after 30 amperes d -e is passed 

thru the coil. 

Operation Indicator 

Adjust 

ampere 

stic.king 

plied. 

the indicators to operate at one 

d - e  gradually increased. Test for 

after 30 amperes d - e  has been ap­

Check the indicator and the contactor 

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

that the indicator operates before its coil 

is �horted by the contactor switch. 
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TYPES RS & RSN RELAYS ________________ __ _ 

= 

i DIA.PRILL 
FOR THICK 
PANELS 

.ft DIA. DRILL 
(2.·HOLES) 

OPENIN(i,$ fOR. 
THtN PA.NE.L 
MOUNTIN�. 

. "0·3Z TERM.S<.REW So STUDS ;j:-ZO MOUNTIN(i, SCREW 
So STUDS 

US£ STUD S 
fOR THICK PANELS 

Fig. 4- Outline and Drilling Plan for the Standard Projection Type Case. See the Intemal Schematic for the Terminals 
Supplled. For Reference Only. 

0 

0 

I I 

I I I 
PRNEL LOCATidN RlR 
seMI FlUSII,TYPE MTGo 

Fig. 5-0utline and Drilling Plan for the M20 Semi-Flush or Projection Type FT Case. See the Internal Schematics for the 
Terminals Supplied. For Reference Ody. 
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TYPES RS & RSN RELAYS __________________ 1_. L_4_1 -_60_3 A_s 

Out of Step Blocking Elements 

for Type RSN Relay Only 

Telephone Relay 

Energize 

plying So 
armature 

the telephone relay , X2 , by ap­

volts d-e with the pendulum relay 

held in the operated position . The 

telephone relay should operate positively, 

when the pendulum relay armature is held down 

to make the lower contact and should not oper­

ate when the armature is held up to make the 

top contact . 

Pendulum Relay 

To check the operation of the pendulum re­

lay , connect jumpers across the make contact 

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

apply 125 volts or 250 volts d-e across the 

pendulum relay . (The voltage will depend upon 

the relay range. ) The pendulum relay armature 

should be pulled against the core screw and 

the X2 telephone relay should pick-up. Re­

move the jumpers from the voFage switch con­

tacts . The pendulum relay armature should os­

cillate and hold the X2 relay closed for ap­

proximate ly 3 seconds . This is the standard 

factory adju stmGnt. The drop-out of the pendu-

lum and X2 relay combination can be adjusted 

from approximately 20 cycles to 10 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 spacing of the two outer contacts of the P 

relay. 

Voltage Switches 

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

j usted so that there is a clearance of 1/64 " 

between the plunger and the core with the 

plunger picked up. 

Energize each switch separate 1 y thru the 
common resistor. The switches should pick-

up at 35 volts for the 125-volt relay and 50 

volts for the 250 -volt relay. Check to make 

sure the switches do not stick closed after 

rated voltage (125 to 250 volts) is applied . 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory . However, interchangeable 
parts can be furnished to the customers who 

are equipped for doing repair work. When 

ordering parts, always . give the complete name­

plate data . 
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l .l. 41 -603.4A 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPES RS AND RSN CARRIER AUXILIARY 

RELAYS FOR PLATE KEYED CARRIER SETS 

CAUTION' Before p ut ting p rotective relays in-

to service, remove all blocking which may have 

been inserted for the p urp ose of s ecuring the 

p arts during ship ment, make sure that all 

moving p arts operate freely, inspect the con­

t acts to see that they are clean and clos e 

p roperly, and operate the relay to check the 

settings and electrical connections . 

APPLICATION 

The typ e  RS relay is an auxiliary relay used 

in the carrier relaying scheme to block or 
/'� ·-. 

p revent instantaneous trippirig tor faults ex-
/ ' 

ternal to the line sectio to wh�ch it is ap -

p l ied and to p ermit instant neous1 simultaneous 

t ripp ing for internal The relay' 

arranged to respond to ns of fa 

power and direction 

ground relays, thereby 

mission of the �rrier 

to ground faults may be given 

the resp onse to p hase faults. 

step system conditions. 

not p revent or delay instaintaneous :faul t 
I 

tripping during out-of-step � onditions excep t 

f or three p hase faul ts . Three p hase faults 

occurring during out-of- step conditions can be 

cl eared by tripp ing after a short time delay . 

CONSTRUCTION AND OPERATION 

The type RS or RSN relay consis ts of di­

rectional auxiliary, receiver and alarm ele­

ments , contactor switches and operation indi­

cators. In addition, the type RSN re lay con­

tains three voltage elements, a combination 

p endulum and time-delay drop-out relays which 

are the out- of-step elements . The con-

NEW I NFORMAT I ON 
(FORJall I.L. 41-603.4 REVISED) 

struction and op eration of the relay � ments 
are described below·. Comp l ete det�i �ff-//Jf the 

laying scheme cribed i I . L. \ -6 0 .5 . 
op eration of relay v· n  th ca ier 

These 

switches 

1 Eleme l 

and over-

T he 

are con-

in series in the os cill ator and amp l i­

operation of cathode circuits. The 

either of these swi tches op ens up the cathode 

circuit to stop carrier and to op en the s hort 

around the RRT Op erating coi l. Ground pre­

ference is obtained by connecting the aux­

il iary ( CSO) contacts of the ground relay in 

paral l el with CSP contacts . In this caRe if 

the ground relay starts carrier, the p hase re-
l ays cannot s top 

relay comp letely 

as far as carrier 

Receiver Element 

carrier and thu s the ground 

sup ersedes the p hase rel ays , 

control is concerned. 

The polariz ed relay consists of an arma­

ture and contacts mounted on a leaf sp ring 

s upp orted s ymmetrically within a magnet frame . 

The armature rides in the front air gap of the 
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TYPES RS & RSN RELAYS __ _ _ _ _ ____________ _ 

4000..n.- 125 v.o.c. sooo ..n... -zso v.o.c 

REAj;2 VIE.W 

Fig. 1-lntemal Schematic of the Type RS Relay in the 
Standard Case. 

frame w ith the contacts pro jecting Ol,tc dde. 

The poles of a permanent magnet c lamp directly 

to each side of the frame . Two adju stable 

�hunts are located acr o s s  the rear air gaps. 

These change the reluctance of the magnetic 

path s o  a�  to f orce s ome of the flux thru the 

moving armature which i s  fastened to the f rame 

midway between the two rear air gaps. Flux 

in the armature polarizes it and c reates a 

magn e t i c  b ia s ,  caus int' it to move towards 

e ither the l e ct or the right , depending upon 
the adjustmeDt. 

Two sta t i onary c ontact screws are mounted tc 

the left ( front view ) of the moving contact 

as sembly and adj usted for n ormally open c on ­

tacts. These c ontacts are des ignated , RRP and 

RRG , and are c onnected in the pha se and ground 

trip c ircuit s respectively. One stationary 

c ontact s crew is mounted to the ri�ht of the 

assembly and adju sted for n ormally clo sed c on ­

tact. This contact is de s ignated RRB and 

u sed in c onnection w ith the out-of-step pro­

tection features. These c ontact s are operated 
by two concentric c o i l s ,  RRT and RRH, which 

are placed around the armature and w ithin the 

magnetic frame , RRT is the operating c oil and 

receives its ene rgy from the local battery 

when either CSP or CSG is opened. RRH i s  the 

holding coil and receives its energy from the 

2 

Ctlli!KENT FFST _l__l_ .. -,­
JACK 

/000J'l... /2�V,PC . 
2000 .J&..2SO YJJC 

/'111.4-TAPPCbRE.S/STO,/{ �DOJ\.. /2 S' V..DC TOTAi.f!.2StJA-2SO V.DC 
CONTACTO� SWITrH 
L OWER Ptii.ARIZ£D 

ELE/I?ENT 
--- -VPP£11 P4LAH/ZE1J 

£"LENENT 

REA/l VIEW 
BOTTO!¥ TEST 3W!TCII �-----REJJ HAN.DLE 1 6  � �� - - TO HELAY 

l':"__::::"_O:F:'=-R;;:O:,N_;T;:_I<�I�E=w���-'=:CJ - TO BASE TERMS 

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

ce.rrier t ran smitted either from the local 

tran smitter or the one at the other end of the 

secti on. The se two c o i ls are connected to 

oppose each other with the operating c oil RRT ,  

operating t o  close the RRP and RRG c ontacts 

and trip; and the holding coil,  RRH , to hold 

the RRP and RRG contacts open and block 

tripping. The re strain ing torque of the RRH 

c oil  i s  suf ficient to overcome the operating 

torque of the RRT c o i l. Con sequently , RRP and 

RRG c ontac t s cannot c l o s e  as l on g  as RRH i s  
energized. 

Alarm Element 

The alarm e lement i s  simi lar in construction 

to the receiver element except that it is 

energized by a s ingle c o i l  and operate s a 

single set of c ontact�. The coil i s  enerfi Z0d 

by th� re �eived carrier to close the c ontacts 

and give an alarm. Thi s  e lement has a highe r 

pick-up than that o; the r e c e i v e r  e lement in 

order to obtain a direct che ck on the sensi -

tivity of the 

tran smitter-receiver. 

tube s 

The 

in the carrier 

fai lure or the 

alarm .relay to pic'.c-up when carrier is started 

indicate s in sufficient output from the tran � ­

mitter-receivers. 
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TYPES RS & RSN RELAYS ______________________________________ I_. L�4_1 -6�o�3.4�A 

4000.0. - IZS \'.D.C. sooo.n -zso v.o.c 

PE"'t>ULUM RELAY 

315 ..0.. - 125 Y.D.G . .c>G.o .n.. - 2so \l.o.c. 

il.E.AR. VIEW 

Fiq. 3-Intemal Schematic of the Type RSN Relay in the 
Standard Case. 

Contactor Sw i t c h  

The cont actor swit c h ,  

solenoid auxi l iary sw i t ch 

in the t r ip c i r cuit . 

C S I ,  is 

c onnected 

The p lunger 

a sma l l  

i n  series 

of the 

sw i t ch has a c i rcular conduct ing disc mounted 

on i t s  lower end , and as the p lunger t ravel s  

upward , the d i s c  bridges th ree si lver stat ion ­

ary contact s .  The cont a c t s  of C S l  sea l in 

the t rip c i rcuit unt i l  the aux i l iary sw i t c h  on 

t he breaker opens t he t r ip c i r cuit . 

Operat i on Indicators 

Two operat ion ind icators show whether the 

fau l t  was a phase fault o r  a ground fau lt by 

indi cat ing which re lay s  d i d  the actual 

t r ipping , the phase relays thru RRP, or the 

ground relay thru RRG. 

Out - Of -Step E lemen t s  

The three vol tage element s designated as A ,  

B ,  and C are contactor sw it ches similar t o  

those desc r ibed above except that each i s  p r o ­

vided w i t h  a set of back o r  norma l ly c losed 

c onta c t s  as we l l  as t he normal make conta c t s . 

Their c o i l s  are energ i zed by t he t h i rd impe­

dance element of the corresponding phase re ­

lay thru the cont a c t s  o f  an aux i l iary sw i t ch 

C SA from t he t r ip voltage sour ce . The back 

cont a c t s  o f  the voltage elements are c on ­

nected i n  para l lel and permit t ripping a s  long 

SHORT CIRCUIT r:=;:-;:;--:=:,::.::::'-';:::.:..,=:,===-=-:=,.,__To 8ASC lERMINALS St..JJTCH-+"1"--"�;J;' 
-CURRENT Tcsr JAcK 

,'?ED HANDLE 7iJ RELAY 

AJJJ<JLIARY 

�-�-----L- CHASSIS 0P£RAT£0 
SHOIIT/Nq SWITCH 

TAPPED RESISTOR 
ToTA L  
t.OO A - 12S V. d-C 

12f'OA- 2SO 1/. tl � 

AJJX/LIARY SJ.JITCI/ES 

CONTACTOR St./ITCH 

PENDULUM R£LAY 

3 7 5" A - ! '2 S V.a'-c 
1060 A. - 250 V. eJ.c 

SwJTCHcs--""----
R::-J::

-
A
-

R
-:-V.:-

1£
-
w 

___ _, 

I � � �T�o�l£� ������ rp ��£� HAN:LC 
6 6 6TdtJ 6 6 6 6 M-To 8A:�A TeRMS. 

FRONT Vt£/.J 

Fiq. 4--Intemal Schematic of the Type RSN Relay in the 
Type FT Case. 

as any one of the back cont a c t s  is c l osed . 

The f ront cont a c t s  of the voltage elements are 

in series w i t h  the back contact on the re ­

ceiver element , RRB, and the c o i l  of the 

pendulum relay . 

The pendulum relay is a telephone type re ­

lay with a horizontal spring arm extending be ­

tween two contact point s .  A counterweight i s  

fastened t o  t he free end o f  the arm . The X2 

r e l ay is a t e lephone type re lay w i t h  s l ow 

drop - out characterist i c s . A solenoid at t ra c t s  

a n  i r o n  r i ght -angle bracket w h i c h  in turn 

operates a set o f  break and make contac t s . 

Drop -out delay is obta ined by the air gap and 

ad j ustment between the solenoid core and the 

armature , and the copper slug on the core . X2 

is energi zed by the pendulum relay cont a c t s  

w i t h  i t s  b a c k  contact in paral lel w i t h  the 

back cont a c t s  of the voltage sw it ches and c on ­

nected in the phase t r ip c i r cuit . When the 

pendulum relay is energi zed , its arm is pul led 

downwal"d , to c lose the lower contact . This 

ener g i zed the X2 relay . After the pendulum 

relay is deenergi zed , the pendulum w i l l  osci l ­

late for a short t ime alternat ely breaking and 

making both of i t s  contact s .  Consequent ly , 
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TYPES RS & RSN RELAYS __________________ _ 

the X2 relay will not drop-out until after the 

pendulum oscillations have deenergized its 

coil. The complete operation of these ele-

ments during out-of-step are explained in con-

nection with the operation of the 

scheme . See I. L. 41 -600. 6 .  

CHARACTERISTICS 

carrier 

The characteristics of the various elements 

of the relays are as follows : 

125 Volts 250 Volts 

Avg. Ohms Avg. Ohms 

Csp or CSG C oil 

CSP & CSG Tapped Resistor 

Carrier Resistor 

RRT Operating Coil 
RRT C oil Resistor 

RRH Holding Coil 

AL Alarm C oil 

P Pendulum Relay 

A ,  B ,  C ,  C ontactor Switches 

X2 Telephone Relay 

CSl C ontactor Switch 
(2 amps. ) 

Operation Indicator (1 amp. ) 

70 

600 

4000 

1100 

1000 

1700 

500 

2000 

1170 

2000 

0.23 

0. 16 

70 

1250 

8000 

1100 

2000 

1700 

500 

2000 

1170 

2000 

0.13 

1.16 

The pick-up and operating values of these 

elements are given under "Adjustments and 

Maintenance " .  

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof enclosures 

combining relay elements and knife-blade test 

switches in the same case . This combination 

provides a compact flexible assemble easy to 

maintain ,  inspect , test and adjust. There are 

three main units of the type FT case : the 

case , cover and chassis . The case is an all 

welded steel housing containing the hinge half 

of the knife -blade test switches and the 

terminals for external connections. The cover 

is a drawn steel from with a clear window 

which fits over the front of the case with the 

switches closed . The chassis is a frame that 

supports the relay elements and the contact 

j aw half of the test switches. This slides in 

and out of the case . The electrical c on-

4 

nections between the base and chassis are 

completed thr0ugh the closed knife-blades. 

Removing Chassis 

To remove the chassis , first remove the 

cover by unscrewing the captive nuts at the 

corners. There are two cover nuts on the S 

size case and f our on the L and M size cases. 

This exposes the relay elements and all the 

test switches for inspection and testing . The 

next step is to open the test switches. 

Always open the elongated red handle switches 

first before any of the black handle switches 

or the cam action latches. This opens the 

trip circuit to prevent accidental trip out. 

Then open all the remaining switches. The 

order of opening the remaining switches is not 

important . In opening the test switches they 

should be moved all the way back against the 

stops. With all the switches fully opened , 

grasp the two cam action latch arms and pull 

outward. This releases the chassis from the 

case. Using the latch arms as handles , pull 

the chassis out of the case. The chassis can 

be set on a test bench in a normal upright po­

sition as well as on its top , back or  sides 

for easy inspection , maintenance and test. 

After removing the chassis a duplicate 

chassis may be inserted in the case or the 

blade portion of the switches can be closed 

and the cover put in place without the 

chassis . The chassis operated shorting switch 

located behind the short circuiting test 

switch prevents open circuiting that circuit 

when the short circuiting type test switches 

are closed. 

When the chassis is to be put back in the 

case, the above procedure is to be followed in 

in the reversed order . The elongated red 

handle switch should not be closed until after 

the chassis has been latched in place and all 

of the black handle switches closed . 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to the relay elements in the 

chassis as shown on the internal schematic 

diagrams . The relay terminal is identified by 
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TYPES RS & RSN RELAYS _ _ _ _ _ ________ _ _ _ ___ ,.L_. 4_1 -_60_3 A_A 

numbers marked on both the inside and outside 

of the base. ·rhe test switch positions are 

identified by letters marked on the top and 

bottom surface of the moulded blocks. These 

letters can be seen when the chassis is re­

moved from the case. 

The potential and control circuits thru the 

re lay are disconnected from the external cir­

cuit by opening the associated test switches. 

Opening the short circuiting test switch 

short-circuits that circuit and disconnects 

one side of the re lay e lement but leaves the 

other side of the e lement connected to the ex­

terna l  circuit thru the current test j ack 

j aws. This circuit can be isolated by in­

serting the current test p lug (without ex­

ternal connecti ons) by inserting the ten cir-

cuit test plug, or by inserting a piece of in ­

sulating mate rial approximately 1/32 " thick 

into the current test jack jaws. Both 

switches of the short circuiting test switch 

pair must be open when using the current test 

plug or insulating material in this manner to 

short-circuit the external circuit. 

A cover operated switch can be supplied with 

its contacts wired in se ries with the trip 

circuit. This switch opens the trip circuit 

when the cover is removed. This switch can be 

added to the existing type FT cases at 

time. 

Testing 

any 

The re lays can be tested in service , in the 
case but with the exte rnal circuits isolated 

or out of the case as follows : 

Testing in Service 

The ammeter test plug can be inserted in the 

current test j aws after opening the knife­

b lade switch to check the current thru the re­

lay. This plug consists of two conducting 

strips separated by an insulating strip. The 

ammeter is connected to these strips by termi ­

nal screws and the leads are carried out thru 

holes in the back of the insulated handle. 

Voltages between the potential circuits can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on t he 
contact jaw . 

Testing in Case 

With all blades in the full open position, 

the ten circuit test plug can be inserted in 

the contact jaws. This connects the re lay 

e lements to a set of binding posts and com­

plete ly isolates the re lay circuits from the 

external connections by means of an insu­

lating barrier on the plug. The external test 

circuits are connected to these binding posts. 

The plug is inserted in the bottom test j aws 

with the binding posts up and in the top test 

switch jaws with the binding posts down. 

The external test circuits· may be made to 

the re lay e lements by #2 test clip leads in­

stead of the test plug. When connecting an 

external test circuit to the short circuiting 

e lements using clip leads, care should be 

taken to see that the current test jack jaws 

are open so that the re lay is completely iso ­

lated from the external circuits. Suggested 

means for i so lating this circuit are outlined 

above, unde r "Electrical Circuits ". 

Testing Out of Case 

With the chassis removed from the base, re­

lay e lements may be tested by using the ten 

circuit test plug or by #2 test clip leads as 

described above. The factory calibration is 

made with the chassis in the case and removing 

the chassis from the case will change the 

calibration values by a small pe rcentage. It 

is recommended that the re lay be cnecked in 

position as a final check of the calibration. 

INSTALLATION 

The re lays should be mounted on switchboard 

pane ls or the ir equivalent in a location free 

from dirt ,  moisture, excessive vibration and 

heat. Mount the re lay vertically by moan � of 

the two mounting studs for the �tandard cases 

and the type FT pro 2ection case or by means o f  
the four mounting holes o n  the flange for the 

semi -flush type FT case. 

or the mounting screw� 

grounding the re lay. 

Either of the �tuds 

may be uti lized for 

The e lectrical con-

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES RS & RSN RELAYS __________________ _ 

nection s may be made direct to the terminals 

by mean s of screws for steel panel mounting or 

to terminal studs furnished with the relay for 

ebony-a sbestoes or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

The carrier relaying d-e schematic ( sup-

plied with the carrier order ) should be con­

sulted for details of the external connection s  

o f  the se relays. 

ADJUSTMENTS AND MAINTENANCE 

The ope·rating time of this relay may be af­

fected by disturbing the flexible leads to the 

moving contact s. Care should be t�ken that 

they are not disturbed during maintenance. 

The proper adju stment s  to in sure correct 

operation of this relay have been made at the 

factory and should not be disturbed after 

receipt by the cu stomer. If the adjustments 

have been changed, the relay taken apart for 

repair s, or if it is de sired to check the ad­

justments at regular maintenance periods, the 

in struction s below should be followed. 

All contacts should be periodically cleaned 

with a fine file. 3# 1002110 file is recom-
mended for this purpose. The use of abrasive 

material for cleaning contact s is not recom­

mended, becau se of the danger of embedding 

small particle s in the face of the soft silver 

and t.hus impairing the contact. 

Directional Auxiliary Elements 

The two contactor switche s, CSP and CSG, 

have adju stable plunger trave l. Adjust the 

two nuts on the bottom of the fixed shaft so 

that the plunger has 1/8" travel after the 

lower contact s make. The plunger should have 

1/64" trave l in the opposite direction after 

the upper contacts make. This is adju stab le 

by screwing down the set screw on top of the 

switch until the upper contacts are ju st able 
to make as the plunger hits the upper stop. 

Then back off this screw 1/2 turn and lock in 

place. 

6 

Each contactor switch has a section of a 

tapped re sistor in series with it, and will 

pick up po8itively when rated trip circuit 

voltage is applied across the coil and it s 

section of the re sistor. 

The minimum pick-up of the coil and its re ­

sistor is 40 volts for the 125 volt re lays and 

100 volts for the 250 volt relay . 

Receiver Element 

Back off contact screws so that they do not 

malm contact. Screw magnetic shunts into the 

all-out po sition. The armature should remain 

again st whichever side it is pushed with this 

adju stment . 

Contact Adjustment 

Apply 125 volts d-e to the 125 volt relay or 

250 volts d -e to the 250 volt relay acros s  RRT 

Coil, the operating coil re sistor and the car­

rier r-e sistor in serie s ( RRT coil in serie s 

with 5000 or 10, 000 ohms ) with polarity as  

shown in  the schematic diagram. The CSP and 

CSG switch back ·contacts should be blocked 

open. The 

(front view ) . 

until they 

armature should move to the left 

Adjust both left-hand contacts 

barely make a light circuit . A 

flickering light is permis sible. Give both of 

the left -hand contact screws an additional 1/3 
turn to secure the re quired 8 mil follow. 
Similarly, apply 125 or 250 volts d-e to the 

operating coil as before and 10 to 20 mil­

liampere s d-e to the holding coil ( RRH ) with 
the correct polarity. The armature should 

move to the right. Adjust the right-hand 

stationary contact until it barely make s a 

light 

contact 

circuit, then give the 

screw an additional 1/3 

right-hand 

turn to 

secure the proper contact follow. Deenergize 

both coil s and see that the back contact stays 

closed . 

Calibration 

Screw in the left -hand shunt so that the top 

air gap alone is shunted. This should 

increase the armature bias towards the right ­

hand back contact. Energize the operating 

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

I � 
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TYPES RS & RSN RELAYS ______________________________________ r . L_. 4_1 --��3 ._4A 

coil with 4 milliamperes d-e. The right hand 

contact should remain cl osed. Screw in the 

right-hand shunt until the armature movtcs t o  

the left. Tighten up both l ock screws o n  both 

shunts and recheck the above adjustment s. In­

crease t he holding coil current to 6 � . 25 
milliamperes d -e and see that the armature 

closes the back contact with a snappy action. 

Alarm Element ( Normal Adjustment) 

Contact Adjustment 

Adjust the right-hand contact in the same 

manner as described above under the Recei'ver 

Element. 

Calibration 

Screw in the right-hand shUnt until the t op 

air gap alone is shunted. Apply 8 mil li ­

amperes d -e t o  t he coil  with correct polarity 

and then screw in the left-hand 8hunt until 

the armature closes the right-hand contact. 

With this adjustment , th� armature should move 

t o  the left with 4 to 6 milliamperes in the 

holding coil. Lock the shunts in position and 

recheck the calibration several t imes. 

Alarm Element ( Telemetering Adjustment) 

Telemetering impulses over the carrier 

channel would normally impulse the alarm ele ­

ment and the alarm bell unless they are dis -

connected. To retain t he alarm feature for 

communication signalling, a time delay circuit 

is used which requires reconnection and re­

adjustment of the alarm element to have the 

opposite polarity and normally closed  con­

tacts. Where specified, this ad j u �tment is 

made before shipment. This adjustment give s 

approximately l second delay. 

Contact Adjustment 

With the element de -energized, screw the 

left -hand shunt all the way in, and back the 

right-hand shunt a l l  the way out. This will 

increase the armature bias t owards the right 

and move the armature in that direction. Back 

off the stationary contact screw and then 

screw it up until it barely makes a light cir-

cuit . Givr the screw an addit i onal onu -third 

of a turn t o  secure the required 3 mil follow. 

Calibration 

Reverse the polarit y of the coil. This 

means that the contacts wil l  be he ld  open when 

the coil is ene rgized. Back off the le ft-hand 

shunt s lie-htly and screw in the right-hand 

shunt until the contact clo s,, '' a �. l milli­

ampere The contacts should open at 6 mil li­

amperes or le ss. This differential betwcoen 

pick-up and drop-out is decreased by cl o sing 

more of the rear air gaps. This can be done 

by further screwing in both the right and 

left -hand shunts and rechecking the pick-up 

and drop-out- values. This recheck is im-

portant,  since any change of t he shunt s 

affects both calibration points. Lock the 

shunts in position and recheck the calibra­

t ion several times. 

CS-1 Cont actor Sw�tch 

Adjust  the st ationary core of the switch for 

a clearance between the stationary core and 

the moving core of l/c4" when the switch is 

picked up. This can be done by turning the 

relay up-side -down and screwing up the core 

screw of the switch until the contacts jus t  

separate. Then back off the core screw ap­

proximately one turn and l ock in place. This 

prevents the moving core from striking and 

sticking t o  the stationary core because of 

residual magnetism. Adjust the contact clear­

ance for 3/32" by means of t he two sma l l  nut "  

o n  either side of the Micarta disc. The 

switch should pic'-:: up at 2 amperes d -e. Tc.' st  

f or sticking after 30 amperes d -e is passPd 

thru the coil. 

Operation Indicat or 

Adjust the indicators to operate at one 

ampere d-e gradual ly increased. Test for 

sticking after 30 ampere s d-e has been ap ­

plied. Check the indicator and the contactor 

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

that the indicat or operat es be fore its coil 

is shorted by the contactor switch . 
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TYPES RS & RSN BELAYS r.t 41 -603.4A 

Out of Step Blocking E l ement s 

for Type RSN Re l ay On ly 

T e le phone Re lay 

Energize the t e lephone r e l ay ,  X2 , by ap -

p lying So volt s d -e with the pendulum re lay 

armature he ld  in the operated p o s it ion . The 

t e l ephone re l ay should operate p o s i t i ve l y ,  

when the pendulum relay armature i s  he ld down 

to ma'cee the l ower c ont act and shou ld not ope r ­

ate when the armature i s  he ld up t o  make the 

t op c ontact . 

Pendulum Re l ay 

To check the ope rat ion o: the pendu lum re ­

l ay ,  c onne ct jumpers  acros s the make c ontact 

on the v o ltage e l ement s ,  A,  B,  and C ,  a n d  

app ly 125 volt s or 25J  v o l t s  d - e a c r o s s  the 

pendulum re l ay .  ( The volta ge w i l l  depend upon 

the relay range . )  The pendulum re l ay armature 

should be pul led arain st the c ore s crew and 

the X2 t e lephone re lay should p i ck -up . Re ­

move the jump e r s  Qrom the vol  ' age swit ch c on ­

tact s .  The pendulum re lay armature should o s ­

c i l late and hold t he X 2  re lay c l o sed :or ap ­

proximat e ly 3 se cond s .  Thi s i s  the standard 

factory ad ju stment . The p i ck-up of the pendu -

lum and X2 r e l ay c omb inat ion can be ad 5usted 

from approximate ly 2 0  cyc l e s  to 1 0  second s . 

The drop out t ime of X2 i s  ad justed by mean"' 

of the armature set s crew . The t ime that P 
w i l l  keep X2 p i cked up i s  adjusted by changing 

the spacing o f  the two out e r  contact s of the P 
re lay . 

Volt age Swit che s 

Volt age Swit che s ,  A ,  B ,  and C ,  should be ad ­

justed so that there i s  a c leare1nce of 1/1': 4 "  

between the p lunger and the c ore with the 

p lunge r p icked up . 

Energize each swi t ch separat e l y  thru the 

c ommon re s i s t or . The swit che s shoul d  pick-

u p  at 35 volt s for the 125 -volt re lay and 50  

volt s �'or the 250-volt  re lay . Che ck t o  make 

sure the swit che s do not st ick c l o sed aft e r  

rated v o l t age ( 125  t o  250 volt s )  i s  app l ied . 

RENEWAL PARTS 

Repair work can be done most sat i sfact orily 

at the �act ory . However ,  interchangeab le 

part s can be furni shed t o  the cust ome r s  who 

are e qu ipped for doing repair work . When 

ordering part s ,  a lways give the c omp lete name ­

p late dat a .  

fif8J sf] 

---t--1r--- ��- ++-

.RMINAL5 

l=:::t. f----" 

�./N-..31Nrti.:: ---[ 1;6 }M� 
����M 

"' 

CVT 01/T ._.,," INPJ4N£L 

Fig. 7-0utline and Drilling Plan for the M20 Semi-flush Type FT Case. For Reference Only. 
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CAUTION 

Before putt ing prote ctive re lays into 
service , remove all blocking which may have been 
inse rted for the purpose of securing the part s 
during shipment , make sure that all moving part s 
operate freely,  inspect · the contact s to see that 
they are clean and close properly, and operate 
the relay to check the settings and e lectrical 
c onne ct ions . 

APPLICATION 

The type RS re lay i s  an auxi li ary re ­
lay used in the carrie r relaying s cheme to block 

· or prevent instantaneous tripping for- fault s 
external t o  the line sect ion to which it is 
applied and t o  permit instantaneous simultaneous 
t ripping for inte rnal faults .  The re lay i s  
arranged t o  re spond t o  indications o f  fault 
power and direction provided by the phase and 
ground relays , 'thereby controlling the trans ­
mis s i on of the carrier signal s .  The re sponse t o.  
ground fault s may b e  given preference ove r the 
response to phase fault s .  

The type RSN re lay is  ident ical t o  the 
type RS except that it include s addit ional 
blocking e lement s to prevent tripping due t o  
out -of-step system conditi ons . The se e lement s 
do · not prevent or de lay instantaneous fault 
t ripping during out -of -step conditions except 
for three phase fault s .  Three phase fault s oc ­
curring during out -of -step condit ions can be 
cleared by tripping after a short t ime de lay . 

CONSTRUCTION AND OPERATION 

The type RS or RSN relay consi s t s  of 
directional auxiliary , re ce ive r and alarm e l e ­
ment s ,  contactor switche s and operation indica ­
tors . In addition , the type RSN re lay contains 
three voltage e lement s ,  a combinat ion pendulum 
and t ime -de lay drop -out re lays which are the 
out -of -step e lement s .  The construction and 
operat ion of the re lay element s are de scribed 
below .  Complete details. of the operation of 
this re lay in the carrier relaying scheme is  
de s cribed in I . L .  4 1 -6 0 0 . 6 .  

Dire ct ional Auxiliary Elements 

The se are two solenoid type contactor 
swit che s de s ignated as CSP and CSG . The plunge r 
of the contactor swit ch operat e s  a spring leaf 
arm with a silver contact surface on one end and 
rigidly fixed to the frame on the other end , The 
stationary contact is also fastened t o  the ·frame 
and in the deenergized posit ion the contact s are 
he ld closed by the le�f spring . When the coil 
i s  energized , the plunge r trave ls  upward 
breaking the contacts .  The CSP swit ch is ener­
gized by the operation of  the dire ctional and 
second impedance e lement of the phase re lays ; 

I .  L .  41 -6 03 . 4 

and the GSG switch ,  by the operation of the 
direct ional and over -current e lemen� s of the 
ground re lay . The back contacts of the two 
swit che s are connected in ser!e s in the oscil ­
lator and amplifier catkode circuit s .  The ope r ­
at ion o f  e ither o f  the se swit che s opens up the 
cathode circuit to stop carrier and to open the 
short around the RRT Operating coil . Ground 
preference is obtained by conne cting the aux ­
iliaTy ( CSO ) contact s of the ground re lay in 
paralle l w ith CSP contact s .  In this case if the 
ground re lay start s carrie r ,  the phase re lays 
cannot stop carrier and thus the ground relay 
completely supersede s the phase re lays , as far 
as carrier control i·s concerned . 

Re ceive r  Element 

The polarized re lay consists  of an 
armature and contacts mounted on a leaf spring 
supported symmetrically within a magnet frame . 
The armature ride s in the front air gap of 
the frame with the contacts projecting out s ide . 
The poles of a permanent magnet clamp dire ctly 
t o  each s ide of the frame . Two adjustable 
shunt s are located across  the rear air gaps . 
The se change the re luctance of the magnetic path 
so as to force s ome of the flux thru the moving 
armature which is fastened to the frame midway 
between the two rear air gaps . Flux in the arm­
ature polarize s it · and creat e s  a magnetic bias , 
causing it to move towards e ither the left or 
the right , depending upon the adjustm�nt . 

Two stationary contact screws �re 
mounted to the left ( front view ) of the moving 
contact as sembly and adjusted for normally open 
contact s .  The se contacts are des ignated , RRP 
and RRG , and are conne cted in the phase and 
ground trip circuit s  re spective ly . One station­
ary contact screw is mounted t o  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 protect ion 
feature s .  The se contact s are operated by two 
concentric coils , RRT and RRH , which are placed 
around the armature and within the magnetic 
frame . RRT is the operating coil and receive s 
its energy from the local battery when e ithe r 
CSP or CSG is opened . RRH is the holding coil 
and re ceive s it s energy from the carrier trans ­
mitted e ither from the local transmitter or the 
one at the other end of the section . The se two 
coils are conne cted t o  oppose each other with 
the operating coil , RRT ,  operating to c lose the 
RRP and RRG contact s and trip ;  and the holding 
coil , RRH , to hold the RRP and RRG cont act s open 
and block tripping . The restraining t orque of 
the RRH coil is sufficient to overcome the 
ope rating t orque of the RRT coi l . Consequent ly, 
RRP and RRG contact s cannot close as long as RRH 
i s  energized . 
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TYPES RS & RSN RELAYS 

4000.n.- IZS II.I>.C . 
6000 .n. -ZSO V.D.c . 

Internal Schematic 
Standard Case . 

Alarm Element 

REAR VIE.W 

Figure 1 
of the Type RS Re lay in the 

The alarm e lement is similar in con­
struction to the re ce ive r e lement except that it 
is  ene rgized by a single coil and operate s a 
s ingle set of contact s ,  The coil is energized 
by the rece ived carrier to close the contact s 
and give an alarm. This element has a higher 
pick-up than that of the re ce iver e lement in 
order to obtain a dire ct che ck on the sensi ­
t ivity o f  the tube s in the carrier trans ­
mitter-receive r . The failure of the alarm 
re lay t o  pick-up when carrier is started indi­
cat e s  insufficient output from the transmitter­
re ce ivers . 

Contactor Switch 

The contactor switch, CSl , is a small 
s olenoid auxiliary switch conne cted in serie s in 
the t rip circuit . The plunger of the swit ch has 
a circular conducting disc mounted on it s lowe r 
end ,  and as the plunger trave l s  upward, the disc 
bridge s three s i lver stationary contact s .  The 
contact s of CSl seal in the trip circuit 
until the auxiliary swit ch on the breaker opens 
the t rip circuit . 

Operat ion Indicators 

Two operation indicators show whether 
the fault was a phase fault or a ground fault by 
indicating which re lays did the actual tripping , 
the phase re lays thru RRP , or the ground relay 
thru RRG . 

Out -of-Step Element s 

The three voltage e lement s de signated 
__as A ,  B ,  and C are contactor swit che s similar to 
those de s cribed above except that each is  pro ­
vided with a set of back or normally closed con­
tacts as we ll  as the normal make contact s .  
The ir coils are ene rgized by the third impe ­
dance e lement of the corre sponding phase re lay 
thru the contacts of an auxiliary switch CSA 
from the trip voltage s ource . The back contact s 
of the voltage element s are conne cted in paral ­
lel and permit tripping as long as any one of 
the back contact s . i s  closed . The front contact s 
of the voltage element s are in serie s  with the 
back contact on the re ce iver e lement , RRB, and 
the coil of the pendulum re lay . 

The pendulum re lay is a te lephone type 
re lay with a horizontal spring arm extending be -

CVHRENr rtrsr _,__.__..,.---,,­
JACk." �£D��--������������ 

R£,fl/ VI£W 
BIJTT6N TEST 3Win:H 

FRONT PIEW 

Figure 2 

TfJ HELAY 

/lfi.I-TAAO£JJR£3/S7't1;f {Uti:.A.I26"1f.PC TOTIILI!.2S'i1"2 SD I'�C 
CONTACTO, SWITr:'i 

L OWER Pt1LIIIIIZCD 
ELE"'EIVT 

VPP£1/ PDLIIRIZEO £LEH£NT 

RE'..IJ HAN.DL£ 
TO IPE.LAY 

TfJ 8ASE T£HitfS 

Internal Schematic of the Type RS Re lay in the 
Type FT Case . 

tween two contact point s .  A counterweight i s  
fastened t o  the free end o f  the arm. The X2 re ­
lay is a telephone type re lay with s low drop-out 
characteristics . A s olenoid att ract s an iron 
right -angle bracket which ln turn operate s a set 
of break and make contact s .  Drop -out de lay is 
obtained by the air . gap adjustment between 
the s o�enoid core and the armature , and the 
copper s lug on the core . X2 is energized by the 
pendulum re lay contacts with its  back c ontact in 
paralle l with the back contact s of the voltage 
switche s and conne cted in the phase t rip circuit . 
When the pendulum re lay is energized, it s arm is  
pulled downward t o  close  the l ower contact . 
This ene rgizes the X2 re lay . Afte r  the pendulum 
re lay is deene rgized ,  the pendulum will  osci l ­
late for a short time alternate ly breaking and 
making both of its contact s .  Consequent ly , the 
X2 re lay will not drop -out until after the 
pendulum oscil lations have deene rgized it s coil ­
The complete operation of the se element s during 
out -of -step are explained in connecti on with the 
ope rat ion of the carrier s cheme . See I .L .  
4 1 -600 .6 . 

CHARACTERISTICS 

The characte ristics of the 
e lement s  of the re lays are as follows : 

various 

CSP or CSG Coil 
CSP & CSG Tapped Re s istor 
Carrier Re sistor 
RRT Ope rating Coil 
RRT Coil Re sistor 
RRH Holding Coil 
AL Alarm Coil 
P Pendulum Re lay 
A , B , C ,  Contactor Swit che s 
X2 Telephone Re lay 

125 Volt s 
· Avg . Ohms 

70 
6 00 

4000 
1100 
1000 
1700 

500 
2000 
1170 
2000 

CSl Contact or Switch , 
( 2  amps . ) 

Operation Indicator ( 1  Amp . ) 
0 . 23 
0 . 16 

250 Volts  
Avg . Ohms 

70 
1250 
8000 
1100 
2000 
1700 

500 
2000 
1170 
2000 

0 . 13 
0 . 16 

The pick-up and operating values of 
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TYPES RS & RSN RELAYS 

AVXILIAI'!V 5'HITCIIE5 
REAR VIEW 

Figure 3 

CO>m>cTOR 5'HI"TCH 

PENOULUM RELAY 

I nt ernal Schemat ic 
St andard Case . 

of t he Typ e  RSN Relay in t he 

t hese element s 
Maint enance 11 • 

are given under " Ad just ment s and 

RELAYS IN TYPE Fl' CASE 

The type FT cases are d ust -p roof en­
closures combining relay element s and knife­
blade t est swit ches in t he same case. Thi s com­
binat ion p rovides a compact flexible assembly 
easy t o  maint ain, inspect , t est and ad just . 
There are t hree main unit s of t he type FT case: 
t he case, cover and chassis. The case is an all 
welded steel housing containing t he hinge half 
of t he knife-blade t est switches and t he t ermi­
nals for ext ernal connect ions. The cover is a 
d rawn steel frame wit h a cl ear window which fit s 
over t he front of the case wit h t he swit ches 
closed. The chassis is a frame t hat support s 
t he relay element s and t he cont act jaw half of 
t he t est swit ches. This slides in and out of 
t he case. The elect rical connect ions bet ween 
t he base and chassis are comp leted t hrough t he 
closed knife-blades. 

Removing Chassis 

To remove t he chassis, first remove 
t he cover by unscrewing t he capt ive nut s  at t he 
corners. There are t wo cover nut s on t he S siz e 
case and four on t he L and M size cases. This 
exp oses t he relay element s and all t he t est 
swit ches for inspect ion and t est ing. The next 
st ep is t o  open t he t est swit ches. Always open 
t he elongat ed red handle swit ches first bef ore 
any of t he black handle swit ches or t he cam ac­
t ion lat ches. This opens t he t rip circuit t o  
p revent accidental t rip out . Then op en all t he 
remaining swit ches . The order of opening t he 
remaining swit ches is not important. In opening 
t he t est switches t hey should be moved all t he 
way back against t he st op s .  Wit h al l t he 
swit ches fully openea, grasp t he t wo cam act ion 
lat ch arms and pull out ward . This releases t he 
chassis from t he case. Using t he lat ch arm as 
handles, p ull t he chassis out of t he case . The 
chassis can be set on a t est bench in a normal 
up right p osition as well as on its t op ,  back or 
sides for easy inspection, maintenance and t est . 

Aft er removing t he chassis a d up licat e 
chassis may be insert ed in t he case or t he blade 
p ort ion of t he swit ches can be closed and t he 

.SHORT CllrCVIT SWI TCH 

REO HRNOLE 

OPE"/i'RTION 
!Nb/C/ITQR 

�0 ........ /CS VDC 8000......._ZSO VDC 

/OOOJ>.... 125 V DC 20()0-A. 2SO V.DC 

RVX. Il !RRY _ _  SWI TCHES 

BOTTOM TEST SWITCH 

Flf:ONT VIEW 

Figure lJ. 
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Internal Schemat ic of t he Type RSN Relay in the 
Type FT Case . 

cover p ut in p lace wit hout t he chassis. The 
chassis operated short ing swit ch locat ed behind 
t he short circuit ing test swit ch prevent s open 
circuit ing t hat circuit when the short circuit ­
ing type t·est swit ches are closed . 

When t he chassis is t o  be p ut back in 
t he case, t he above procedure is t o  be followed 
in t he reversed order. The e longat ed red handle 
swit ch sho_uld not be closed unt il aft er t he 
chassis has been lat ched in p lace and all of t he 
black handle swit ches closed. 

Electrical Circuit s 

E ach t erminal in t he base · connect s 
t hru a t est s wit c h  to t he rel ay el ement s in t he 
chassis as shown on t he int ernal schemat ic dia­
grams. The relay t erminal is identified by num­
bers marked on bot h t he inside and out side of 
t he base . The t est swit ch p ositions are identi­
fied by lett ers marked on t he t op and bot t om 
surface of t he moulded blocks. These lett ers 
can be seen when t he chassis is removed from t he 
c ase. 

- "'I -

The pot ent in.l and cont rol ci rcuit s 
t hru t he relay are disconnect ed from t he ex­
t ernal circuit by opening t he associat ed t est 
switches. Opening t he short circuit ing t est 
swit ch short -circuit s t hat circuit and d iscon­
nect s one side of t he relay element but leaves 
t he other side of t he eleruent ,connect ed t o  t he 
ext ernal circuit t hru � he current t est jack jaws. 
This circuit can be isolat ed by insert ing t he 
current t est p lug ( wit hout ext ernal connect ions ) 
by insert ing t he t en circuit t est p lug, or by 
insert ing a �ieee of insulat ing material app rox­
i mat ely 1/32 t hick int o t he current t est jack 
jaws. Bot h  swit ches of t he short circuit ing 
t est swit ch p air must be open when using t he 
current t est p l ug or insulat ing mat erial in t his 
manner t o  short - circuit t he ext ernal circuit . 

A cover operat ed swit ch can be sup­
p lied wit h its cont act s wired in series wit h t he www . 
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TYPES RS & RSN RELAYS 

t rip circuit . This swit ch ' �ens the trip cir­
cuit when the cover i s  removed .  This switch can 
be added t o  the existing type FT case s at any 
t ime . 

Testing 

The relays can be te sted in service , 
in the case but with the e xternal circuit s i s o ­
lated or out o f  the case as follows : 

Te st ing in Service 

The ammeter test plug can be inserted 
in the current test jaws after opening the 
knife -blade swit ch to che ck the current thru the 
relay .  This plug consists  of two conducting 
strips separated by an insulating strip . The 
ammeter i s  conne cted to the s� strips by terminal 
screws arid the leads are carried out thru hole s 
in the back of the insulated handle . 

Voltage s between the potential cir­
cuits can be measured conveniently by clamping 
#2 clip leads on the project ing clip lead lug on 
the contact jaw . 

Te st ing in Case 

With all blade s in the full open pos i ­
t ion , the ten circuit test plug can be inserted 
in the contact jaws . This connect s the re lay 
e lement s to a set of binding posts and complete­
ly isolate s the re lay circuit s from the external 
connections by means of an insulating barrier on 
the plug. The external test circuit s  are con­
ne cted to the se binding posts . The plug i s  in­
serted in the bottom test j aws with the binding 
posts up and in the t op test switch jaws with 
the binding posts down . 

The external test  circuit s may be made 
t o  the re lay e lement s by #2 test clip leads in­
stead of the te st plug . When conne cting an ex­
ternal t e st circuit t o  the short circuiting e le ­
ment s using clip lead s ,  care should be taken to 
see that the current test j ack jaws are open s o  
that the re lay i s  completely i solated from the 
external circuits . Sugge sted means for iso­
lat ing this circuit are outl ined above , under 
"Ele ctrical Circuit s " . 

Te sting Out of Case 

With the chas s i s  removed from the 
base , re lay e lement s  may be te sted by using the 
ten circuit t e st plug or by #2 t e st clip leads  
as de scribed above . The fact ory calibration i s  
made with the chassis  i n  the case and removing 
the chas s i s  from the case will change the cal i ­
bration value s b y  a small percentage . It i s  re ­
commended that the re lay be checked in position 
as a final che ck of the calibration . 

INSTALLATION 

The re lays should be mounted on 
switchboard panel s  o r  their equivalent i n  a l o ­
cat ion free from dirt , moisture , exce ss ive vi ­
bration and heat . Mount the relay vertically by 
means of the two mounting studs for the standard 
case s and the type FT proje ct ion case or by 
means of the four mounting holes on the flange 
for the semi -fiush type FT case . Either of the 
studs or the mounting screws may be uti lized for 
grounding the re lay . The e le ctrical conne cti ons 
may be made direct to the terminals by means of 
s crews for ste e l  pane l mounting or t o  terminal 
studs furnished with · the relay for ebony­
asbe stos or s late pane l mount ing . The terminal 
studs may be easily removed or inserted by lock­
ing two nut s on the studs and then turning the 
proper nut with a wrench . 

The carrier re laying d -e schemati c  
( supplied with the carrier order ) should be 
consulted for details  of the e xternal conne c ­
t ions of the se relays . 

ADJUSTMENTS AND MAINTENANCE 

The operating t ime of this re lay may 
be affe cted by disturbing the flexible leads t o  
the moving contact s .  Care should b e  taken that 
they are not disturbed during maintenance . 

The proper adjustment s t o  insure cor­
rect operation of this re lay have been made at 
the factory and should not be disturbed afte r  
receipt b y  the customer . I f  the adjustment s 
have been changed ,  the re lay taken apart for re ­
pairs , or if it i s  de sired t o  check the adjust ­
ment s at regular maintenance periods ,  the in ­
struct ions be low should be followed . 

All contacts should be periodically 
cleaned with a fine file . 8#1002110 file i s  re ­
commended for thi s purpose . The use of abrasive 
material for cleaning contact s is not recommend­
e d ,  because of the danger of embedding small 
particle s in the face of the s oft silver and 
thus impairing the contact . 

Dire ct ional Auxil iary Element s 

The two contactor switche s ,  CSP and 
CSG, have ad justable plunger trave l . Adjust the 
two nut s on the bottom of the fixed shaft s o  
that the plunger has 1/8" trave l after the lower 
contact s make . The plunger should have 1/6 4 "  
t rave l i n  the opposite dire ction after the uppe r 
contact s make . Thi s  i s  adjustable by screwing 
down the set screw on t op of the switch unt i l  
the upper contact s are just able t o  make as the 
plunger hit s the upper stop . Then back off this 
screw 1/2 turn and lock in place . 

Each contactor swit ch has a section of 
a tapped re sistor in serie s with it , and will 
pick up posit ive ly when rated trip circuit volt ­
age i s  applied across  the coil and its section 
of the re si stor . 

The minimum pick-up of the coil and 
it s re s i st or i s  40 volt s for the 125 volt re lays 
and 100 volts for the 250 volt relays . 

Re ceiver Element 

Back off contact screws so that they 
do not make contact . Screw magnetic shunt s into 
the all -out position . The armature should re ­
main against whichever s ide it i s  pushed with 
this adjustment . 

Contact Adjustment : Apply 125 volt s 
d -e t o  the 125 volt re lay or 250 volt s d -e t o  
the 250 volt re lay across  RRT Coil , the ope ra ­
t ing coil re sistor and the carrier re s istor in 
serie s ( RRT coil in series with 5000 or 10 , 000 
ohms ) with polarity as shown in the schemat ic 
diagram .  The CSP and CSG switch back contact s 
should be blocked open . The armature should 
move to the left (front ve iw ) . Adjust both left ­
hand contact s until they bare ly make a l ight 
circuit . A flickering light i s  permi s s ible . 
Give both of the left -hand contact screws an 
additional 1/3 turn to secure the required 8 mil 
follow . Similarly, apply 125 or 250 volts d -e 
t o  the operating coil as before and 10 t o  20 
mil liampere s d -e to the holding coil ( RRH )  with 
the corre ct polarit y .  The armature should move 
to the right . Adjust the right -hand stat ionary 
contact unti l  it bare ly make s a light circuit , 
then give the right -hand contact screw an ad ­
ditional 1/3 turn t o  secure the proper contact 
follow . Deenergize both coils and see that the 
back contact stays closed . 

- 4 -
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TYPES RS & RSN RELAYS 

Calibration : Screw in the left -hand 
shunt s o  that the t op air gap alone i s  shunted . 
This should increase the armature bias t owards 
the · right -hand back contact . Energize the oper ­
ating c o i l  with 1 2 5  or 250 volts d-e  and the 
holding coil with 4 milliampere s d-e . The right 
hand contact should remain closed . Screw in the 
right -hand shunt unti l  t4e armature move s to the 
left . Tighten �p both lock s crews on both 
shunt s and re check the above adjustment s .  In­
crease the· holding coil current to 6 ± . 25 
mil liampere s d -e and see that the armature 
closes the back contact with a snappy action . 

Alarm Element (Normal Adjustment ) 

Contact Adjustment : Adjust the right ­
hand contact in the same manner as described 
above under the Re ceive r  Element . 

Calibrat ion : Screw in the right -hand 
shunt unti l  the t op air gap alone i s  shunted . 
Apply 8 mil liampere s d-e  t o  the coil with cor ­
rect polarity and then s crew in the left -hand 
shunt unti l  the armature closes the right �hand 
contact . With this adjustment , the armature 
should move t o  the left with 4 to 6 milliampere s 
in the holding coil . Lock the shunt s in pos i ­
t i on and recheck the calibration several t ime s .  

Alarm E lement (Te lemetering Adjustment ) 

Te lemetering impulses over the carrier 
channel would normally impulse the alarm e lement 
and the alarm bell unle s s  they are disconnected . 
To retain the alarm feature for communication 
s ignalling , a t ime de lay circuit is used which 
require s reconne ct ion and re -adjustment of the 
alarm e lement to have the opposite polarity and 
normally closed contact s .  Where spe cified,  this 
adjustment i s  made before shipment . This ad ­
justment give s approximate ly 1 second delay . 

Contact Adjustment : With the element 
de -ene rgized,  screw the left -hand shunt all the 
way in, and back the right -hand shunt all the 
way out . This will increase the armature bias 
t owards the right and move the armature in that 
direction . Back off the stationary contact 
screw and then screw it up until it barely make s 
a light c ircuit . Give the s crew an additional 
one -third of a turn to se cure the required 8 mi l 
follow . 

Calibration :  Reverse the polarity of 
the coi l . This me ans that the contact s will be 
he ld open when the coil is energized . Back off 
the left -hand shunt sl ight ly and screw in the 
right -hand shunt unt il the contact close s at 1 
milliampe re . The contacts should open at 6 
milliampere s or le s s . This different ial between 
pick-up and drop-out is decreased by closing 
more of the rear air gaps . This can be done by 
further screwing in both the right and left -hand 
shunt s and re checking the pick-up and -drop -out 
value s .  This recheck is important , since any 
change of the shunt s affe cts both calibration 
point s . Lock the shunt s in posit ion and recheck 
the calibrat ion several t ime s . 

CS-1 Contactor Switch 

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

swit ch is pi cked up . This can be done by turn­
ing the re lay up-side -down and screwing up the 
core screw of the swit ch unti l  the contact s just 
separate . Then back off the core s crew approxi ­
mately one turn and lock in place . This pre ­
vent s the moving core from striking and sticking 
to the stationary core because of re sidual mag­
net ism . Adjust the contact clearance for 3/32 11 
by means of the two small nut s on either side of 
the Micarta disc . The switch should pick up at 
2 ampere s d -e .  Te st for sticking after 30 am­
pere s d-e  is passed thru the coil . 

Operat ion Indicators 

Adjust the indicators t o  operate at 
one ampere d -e gradually increased . Te st for 
sticking after 30 ampere s d -e has been applied . 
Check the indicator and the contactor swit che s 
at 5 and 30 ampere s d-e t o  make sure that the 
indicator operate s before its  coil is shorted by 
the contactor switch . 

Out of Step Blocking Element s  
for Type RSN Re lay Only 

Tele�hone Rel ay :  Energize the t e le ­
phone re lay, X:, by applying 80 volts d -e with 
the pendulum re lay armature he ld in the operated 
pos it ion . The telephone relay should operate 
posit ively, when the pendulum re lay armature i s  
he ld down t o  make the l owe r contact and should 
not operate when the armature is he ld up to make 
the t op contact . 

Pendulum Re lay: To che ck the opera­
t i on of the pendulum re lay ,  conne ct jumpers 
across  the make contact on the voltage e lement s ,  
A ,  B ,  and C ,  and apply 125 volts o r  250 volts 
d-e  across  the pendulum re la1 . (The voltage will 
depend upon the re la� range . )  The pendulum re ­
lay armature should be pulled against the core 
s crew and the X2 telephone relay should pick up . 
Remove the jumpers from the voltage switch con­
tacts . The pendulum relay armature should os ­
cillate and hold the X2 re lay closed for approx ­
imately 3 se conds . This is the standard 
factory adjustment . The pick-up of the pendulum 
and X2 re lay combination can be adjusted from 
approximate ly 20 cycle s t o  10 se conds . The drop 
out t ime 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 spacing 
of the two outer contact s of the P re lay . 

Voltage Swit che s 

Voltage switche s ,  A ,  B ,  and C ,  should 
be adjusted so that there is a clearance of 
1/64"  between the plunger and the core with the 
plunge r picke·d up . 

Energize each swit ch separately thru 
the common re sistor . The swit che s should pick­
up at 35 volts for the 125 -volt relay and 50 
volt s for the 250 -volt re lay . Che ck t o  ma'oce 
sure the switche s do not stick c losed after 
rated voltage ( 125 or 250 volt s )  is applied . 

RENEWAL PARTS 

Repair work can be done most satisfac ­
t orily at the factory . However ,  interchangeable 
part s can be furnished to the customers who are 
equipped for doing repair work . When ordering 
part s ,  always give the complete nameplate data . 
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-i- DIA.DRILL FOR THICK PANELS 
3L DIA.ORILL (Z.-HOLES) 

OPENING,$ FOR 
THIN PANE.L 
MOUNTING,. 

. "0-3Z TERM. SC.REW 8c. STUI>S �-Z.OMOUNT� SC.I<!EW 
8c. STUDS 

Figure 5. 
Outl ine and Drilling Plan for the Standard Projection Type Case . 
See the Internal Schemat ic for the Te rminals Supplied . 
For Reference Only . 

jiJIA HOLE: _v (DRILL HOL£:5 
AS PER 7718LE:) 
FOR TIIICK 

PANEL 

I /  l-1-t--J� § DIA. HOLE (z HOLES) 
Figure 6 .  

./90-32 IT:RM. SCR\ 

Out line and Drilling Plan for the M20 Project ion Type FT Case . 
See the Internal Schematics for the Terminals Supplied . 
For Reference Only . 
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Figure 7 . 
Out line and Dri l l ing Plan ror the M20 Semi -rlush Type FT Case . 
For Rererence Only . 
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