
I. L. 41-962 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE SX TOGGLE RELAY 

CAUTION Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 

see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 
Type SX relay is a toggle type relaJ in­

tended for auxiliary service where the relay 

contacts should operate and not reset until 

closing circuit thru the type SX relay, the 

back-up trip circuit should include a suitable 

resistor to prevent shorting the type SX re­

lay before the otb.l!'"r trip circuit operates. 

One type SX relay is required in each ins­

tantaneous trip path. For the type HKB Car­

rier Relays and the type HZ or HZM Carrier Re­

lays using type RS Relay, one type SX relay is 

required and connected in series in the car­

rier trip path as shown in Fig. 1. 

For the type HZ Carrier Relays 1-rith out-of­

step blockins using the type RSN relay hro 

reset coil is energized. *type SX relays or a two element relay ( Figs. 5 

and 6) are required, one in the phase carrier 

In a typical application, the type SX relays trip circuit and one in the grour,d carrier 

are used to provide selective reclosing where 

the breaker is instantaneously reclosed only 

after it is tripped by the carrier or instan­

taneous trip relays. The typical connections 

of this scheme is shown in Fig. 1. The in­

stantaneous or carrier trip circuit is trip 

circuit No. 1, and operates the series opera­

ting coil of the type SX relay. This closes 

the tJ�e SX relay contact to initiate re-

closing . All of the other trip circuit paths 

are combined in trip circuit No. 2 vhich by­

pass the type SX relay operating coil. 

The advantage of this toggle relay is its 

high operatin� speed and its positive toggle 

acU on. If the trip current is 1.re 11 above the 

operating value of the relay, the relay con­

tacts will close positively even though its 

coil is immediately shorted out by the seal-in 

contactor svitch. 

Where an instantaneous back-up element such 

as type HZ or HZM relay first impedance ele­

ment or instantaneous trip attachments are 

used and not included in the selective re-

SUPERSEDES I.L. 41-372C 
*Denotes change from superseded issue. 

trip circuit as shown in Fig. 2. In this 

scheme reclosing is initiated whenever the 

trip coil is energized by the directional 

element thru the second impedance element and 

carrier (RRP) for phase faults, or by the 

directional, sround overcurrent and carrier 

elements ( RRG ) for cround faults. The opera­

ting coil of one type SX Relay is connected in 

the Zl and RRP phase trip circuit, and of the 

other in the D0, I0 and RRG ground trip Cil0-

cuit. Enercizing the trip coil through any of 

these paths piclcs-up the type SX relays and 

the seal-in svitehes. The latter immediately 

shorts out the type SX relays but not before 

these contacts close the reclosing circuit. 

The back-up trip circuits by-pass the type SX 

operating coils. 

An alternate method for selective reclosing 

is to use a third point of the seal-in contac­

tor switch to energize a voltage type opera­

ting coil of the type SX relay. This is part­

icularly applicable to the type HKB Carrier 

Relay where the extra point of the contactor 

s1.ri t ch is brought out to a base terminal. 
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TYPE SX RELAY _ ______________________ _ 

PO. 
OR 

NEG. 

sx sx � TO RECLOSJNG RELAY 
� AND CLOS£ CIRCUITS 

14-D-6600 

flESE:T COIL 12 S Ofl 2SO V. DC 
AS P.EQUIR£0 

NEG. 
POS. 

Fig. !-Typical Schematic Connections for Selective Reclos­
ing Using the Type SX Relay. 

The type SX relays stay operated until the 

reset coil is energized. After the reclosure 

is completed, a switch on the breaker auxili-

ary contact or energized the reset coil for 

subsequent operations. 

CONSTRUCTION AND OPERATION 
The type SX relay consists of' two electro­

magnets with a common armature. The armature 

ls constructed with a toggle j oint, and the 

spring mounted on one of' the pole pieces pro­

vides pressure on the end of' the armature so 

that it will remain against that pole piece to 

which it is moved, either electrically or 

mechanically, after the operating force is re­

moved. The moving contact or contacts are 

mounted at the top of' the armature, and the 

stationary contacts are mounted above the two 

pole pieces. 

CHARACTERISTICS 
The type SX relay usually is supplied with 

either a single contact or with two contacts 

closed in one position of the armature and one 

contact closed in the other position, with one 

of the moving contacts common to two station­

ary contacts. In the latter design of the re­

lay the double-throw contact is normally used 

to interrupt the coil circuits after the relay 

has operated. 

2 

PDJ. 
"" 
N£._ 

GROUND 8ACK·tiP 
TRIP Clflt:I.JIT 

NEG. 
PO>. 

�----OPERATING ('OIL 
3.40NMS, /.OAMPER£$ 
PICH-UP 

RESET Ct)JL 12S 0/12.5() V. DC 
AS RE&;VIRED 

* Fig. 2-Typical Schematic Connections for Selective Reclos­
ing Using the Type SX Relays with the Type HZ-RSN 
Carrier Relays. 

Special modifications have been supplied 

with two single-throw electrically independent 

contacts. These may be arranged so that both 

contacts are closed in one position of the 

armature, or one contact m-:J.y be closed and one 

open in each position of the armature. 

The relay is available for 115 or 230 volts, 

25, 50 or 60 cycles, for 125 or 250 volts d-e 

service, or for l, 5 or 10 amperes d-e. These 

ratings are for intermittent service cnly. 

The relay operates at So percent of its rated 

voltage. The relay is supplied with the oper­

ating and reset coils in any combination of 

the above ratings as desired. 

Relays used for selective reclosing are fre­

quently provided with a one-ampere operating 

coil having a lower power consumption and 

which requires special ad justment of the tog­

gle spring. This coil is used in order tG 
keep the resistance in series with the trip 
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��-� ���- ' "" ( I 

I Q--1r--O 

REAR VIEW 

OPERATING (rRONT; 
COIL. (CLOSES 

I CONTACTS) 

2-D-16 

Fig. 3-lnternal Schematic Connections of the Single Con­
tact Type SX Relay in the Small Glass Case. 

® 
SXp 

i I f---------10 

0 
SXG 

I! 

REAR VIEW 

2-D-1895 

Fig. 5-lnternal Connections of the Two-Element Type SX 
Relay with Cut-off Contacts in the Standard Case. 

TERMINALS f�� -cf--�-·-�- ··-'-,� RESET (REAR) 11 Al B - �1-;;,p���� A) CLOSES 

I
, ' � �: � B CONTACTS) 

O£:..ERATIN Ci (FRONT) 
COIL I (OPENS 'B, CLOSES 

'A' CONTACTS.! 

I 
_____ _/ 

REAR ViEW 

63-D-336 

Fig. 4--lnternal Schematic Connections of the Type SX Relay 
with Cut-off Contacts in the Small Glass Case. 

TE'ST SWITCH 

LOWER ELEMfNT 
CONTACTS 

UPPER ELEME'NT 
CONTACTS 

UPPER ELEMENT- R H. 

COIL (FRONT VIEW) 
�----L LOW£R ELEMENT·R.H. 

COIL (,.-RONT VII:W) 
UPPER E'LEMENT-L.H. 
COIL (FRONT VIEW) 

_..---�--4--LOWfR £LfMENT· L.H. COIL(FRONT VIEW) 

SHORT CIRCUITING SWITCH 

TO R£LAY 

�I' _r.-,-r-cURRfNT TfST JACK 

TO BASE TERMINALS 

17-D-3313 

Fig. 6-lnternal Schematic of the Two-Element Single Con­
tact Type SX Relay in the Type FT Case. 
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TYPE SX RELAY ______________________ _ 

coil to as low a value as possible. Its use 

should be restricted to such applications as 

necessitate a minimum value of coil resistance 

The resistances of standard 1, 5 and 10 am­

pere coils are 15, 0.75 and 0.2 ohms respec­

tively. The resistance of the special one­

ampere coil is 2.4 ohms. 

The relay contacts will carry 5 amperes con­

tinuously. They will interrupt non-inductive 

circuits carrying 20 amperes at 115 volts a-c, 

10 amperes at 230 volts a-c, 2 amperes at 125 

volts d-e, or 0.75 amperes at 250 volts d-e. 

The operating time of the type SX relay, 

when energized from a d-e source through a re­

sistance load and when using the special low 

resistance one-ampere coil, is approximately 

.027 seconds at rated current, .008 seconds at 

300 percent and .005 at 2000 percent of rated 

current. At 2000 percent of rated current in 

a circuit having approximately the same ratio 

of inductance to resistance as a typical trip 

coil, the operating time is approximatley .007 

seconds. 

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 stud3 for the standard cases 

and the type FT projection case or by means of 

the four mountinf. 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

nections may be made direct to the terminals 

by means of screws for steel panel mounting or 

to terminal studs furnished •,rith the relay for 

ebony-asbestos or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by lockinc t1w nuts on the studs and 

then turn inc; the proper nut with a 1-rrench. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after re­

ceipt by the customer. If the adjustments 

h1ve been changed, the relay taken apart for 

4 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be periodically cleaned 

with a fine file. S #1002110 file i� 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. 

If the relay has 

necessary to check the 

contact follow after 

been dismantled, it is 

toggle action and the 

reassembling it. The 

clearance hole for the mounting screw in the 

pole piece under the toggle spring is large 

enough to permit some variation in the pole 

piece position. The gap between the two pole 

pieces should be 1/4". The thickness of the 

armature measured over the copper rivets which 

serve as anti-residual spacers in the air gap 

is 5/32" to 11/64", so that the movement of 

the armature at this point is about 5/64" to 

3/32". 

When the armature is at dead center with re­

spect to the toggle action, it should have 

equal travel to either pole piece if the relay 

closes contacts in both positions. If the re­

lay has a single contact, the travel from dead 

center to the contact side may be slightly 

greater than the travel to the opposite side. 

The position of the armature at dead center, 

and also the force required to transfer the 

armature from one side to the other, is con­

trolled by the shape of the toggle spring and 

can be adjusted by bending the spring as re-

quire d. In all relays except those h aving a 

single contact, a screw is provided to assist 

in adjusting the pressure of the spring on the 

toggle member and consequently the force re­

quired to move the armature from one position 

to the other. The bends in the spring should 

be approximately correct initially, however. 

A set screw in the side of the pole piece 

locks the screw after the adjustment is made. 

The standard adjustment is such that an 

operating force of 3 ounces or more applied 

close to the toggle hinge will transfer thP 

f 
\. 
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TYPE SX RELAY _______________________________________________ I_.t_.4_1-_96_2 

armature from one position to the other. The 

force required can be greater than 3 ounces 

but should be low enough to permit the relay 

to operate at 80 percent of its rating. On 

relays having the special one-ampere low ener­

gy coil, the operating force must be consider­

ably less, and it is particularly important 

that the spring be shaped so that the armature 

has equal travel on both sides of the dead 

center position. 

The stationary 

( by bending ) so 

contacts should be adjusted 

that there is a small gap to 

the moving contacts when the armature is at 

dead center, and the contact follow should not 

be such as to prevent the armature from touch­

ing the pole piece when the operating coil is 

de-energized. Even with the low energy oper­

ating coil, the resulting follow will be suf­

ficient to insure positive contact if the 

armature position in the gap is c orrect at 

dead center. If the armature does not rest 

' \ 

/ 
I 

II JG, DRILL 
'(<D HOLES) 

N 

I -
� 

against the pole piece with the operating coil 

de-energized, it is possible that the contacts 

may close but bounce to the permanently open 

position when the coil is de-energized. This 

will not occur on a correctly adjusted relay. 

REPAIR AND 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. 

ENERGY REQUIREMENTS 

The 1 15 volt 60 cycle SX relay takes ap­

proximately 60 v.a. at rated voltage. The 125 

volt d-e relay takes approximately 20 watts. 

USE TCR/Y,lW/'lL Ej 
MTq. SCRE:VYS FOR 
TH!NP/1NEL 

I 
I. j L---J.-����------ 4 ?o MAX .. _����.-1--- 2{--

} DRILl (� HOLE05) 
USE 72SE'MI/Y5'L Ej 
MTq. STUOS /VR 
THICk' P/'l.NEL 

2-D-15 

Fig. 7-0utline and Drilling Plan for the Small Projection Glass Case. See the Internal Schematics for the Terminals Sup­
plied. For Reference Only. 
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G'\l� <fli'V 
\.9 \.C) 

-r 
r-jCXJ 

N 

t DIA.DRILI.; 

63-D-301 

'-- � DIA.DRILL 
(Z·HOLES) 

7 jk-----------j USE SC.R EW S (OR THIN PANELS 

r-----

--+-------------·---

.1�0·32. TERM SCRlWS It STUDS 
-41 ·20 MOUNTING, SCREWS 

8:. STUDS 

. ----1 
I USE STUDS 
FOR THICK PANELS 

I 

Fig. 8-0utline and Drilling Plan for the Standard Projection Case. See the Internal Schematic for the Terminals Supplied. 
For Reference Only. 

PA.Nt.L LOCATION 

FOR. PROJECTION 

TYPE MTG. -

.190-32. TERM. SCREW 

USE .190 -3� STUD FOR 

THICK PANEL MTG. 
i DIA.. HOLE DRILL 
PER. INTERNPo-L 

SCHEMATIC FOR 

PROJECTION MT(i. 
ON !HICK PANE.LS. 

CUT OUT FOR 

5EMI -FLUSH 

MOUNTING. 

PROJECTION 

* DIA. HOLES FOR 

SEMI FLUSH TYPE MTG. (4 HOLES). 

16-B-2470 l 
Fig. 9-0utline and Drilling Plan for the Semi-flush or Projection Type FT Flexitest Case. See the Internal Schematics for 

the Terminals Supplied. For Reference Only. 
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I.L. 41-962A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE SX TOGGLE RELAY 

CAUTION Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 

see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

Type SX relay is a toggle type rela� · in­

tended for auxiliary service where the relay 

contacts should operate and not reset until 

reset coil is energized. 

In a typical application, the type SX relays 

are used to provide selective reclosing where 

the breaker is instantaneously reclosed only 

after it is tripped by the carrier or instan­

taneous trip relays. The typical connections 

of this scheme is shown in Fig. 1. The in­

stantaneous or carrier trip circuit is trip 

circuit No. 1, and operates the series opera­

ting coil of the type SX relay. This closes 

the tJ�e SX relay contact to init iate re­

closing. All of the other trip circuit paths 

are combined in trip circuit No. 2 which by­

pass the type SX relay operating coil. 

The advantage of this toggle relay is its 

high operating speed and its positive toggle 

actj on. If the trip current is '"ell above the 

operating value of the relay, the relay con­

tacts will close positively even thourh its 

coil is immediately shorted out by the seal-in 

Gontactor svit�h. 

Where an instantaneous back-up element such 

as type HZ or HZM relay first impedance ele­

ment or instantaneous trip atta.:chrnents are 

used and not included in the selective re-

SUPERSEDES l.l.41-962 
*Denotes change from superseded issue. 

closing circuit thru the type SX relay, the 

back-up trip circuit should include a suitable 

resistor to prevent shorting the type SX re­

lay before the otl-;.l!'r trip circuit operates. 

One type SX relay is required in each ins­

tantaneous trip path. For the type HKB Car­

rier Relays and the type HZ or HZM Carrier Re­

lays using type RS Relay, one type SX rela,y is 

required and connected in series in the car­

rier trip path as shown in Fig. 1. 

For the type HZ Carrier Relays 1dth out-of­

step blockine; using the type RSN relay hro 

type SX relays or a two element relay ( Figs. 5 

and 6) are required, one in the phase carrier 

trip circuit and one in the grou�d carrier 

trip circuit as shown in Fig. 2. In this 

scheme reclosing is initiated whenever the 

trip coil is energized by the directional 

element thru the second impedance element and 

carrier ( RRP ) for phase faults, or by the 

directional, ground overcurrent and carrier 

elements ( RRG ) for cround faults. The opera­

ting coil of one type SX Relay is c on nected in 

the Zl and RRP phase trip circuit, and of the 

other in the D0, I0 and RRG ground trip cir­

cuit. Ener[.izing the tr.ip coil throuch any of 

these paths pie:ks-up the type SX relays and 

the seal-in s1.-1itehes. The latter imr:1ediately 

shorts out the type SX relays bui� not before 

these contacts close the reclosing circuit. 

The back-up trip circuits by-p.s.ss the type SX 

operatint: coils. 

An alternate method for selective reclosing 

is to use a third point of the seal-in contac­

tor switch to energize a voltage type opera­

ting coil of the type SX relay. This is part­

icularly applicable to the type HKB Carrier 

Relay ;,rhere the extra point of the contactor 

svitch :Ls brought out to a base terminal. 

EFFECTIVE OCTOBER 19 55 
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TYPE SX RELAY ______________________ _ 

PO:.. 
OR 

NEG. 

sx sx � TIJ IUCLOSING RELAY � AND CLOSE CIRCUITS 

1 4-D-6600 

sex 

RESET COIL /25 ""' PSO V. DC 
AS R,£QUIRED 

NFfi. 
I'OS. 

Fiq. !-Typical Schematic Connections for Selective Reclos­
inq Usinq the Type SX Relay. 

The type SX relays stay operated until the 

reset coil is energized. After the reclosure 

is completed, a switch on the breaker auxili­

ary contactor energized the reset coil for 

subsequent operations. 

CONSTRUCTION AND OPERATION 
The type SX relay consists of two electro­

magnets with a common armature. The armature 

is constructed with a toggle joint, and the 

spring mounted on one of' the pole pieces pro­

vides pressure on the end of' the armature so 

that it will remain against that pole piece to 

which it is moved, either electrically or 

mechanically, after the operating force is re­

moved. The moving contact or contacts are 

mounted at the top of the armature, and the 

stationary contacts are mounted above the two 

;:Jole pieces. 

CHARACTERISTICS 
The type SX rel3y usually is supplied with 

either a single contact or with two contacts 

closed in one position of the armature and one 

contact closed in the other position, with one 

of the moving contacts co�mon to two station­

ary contacts. In the latter design of the re­

lay the double-throw contact is normally used 

to interrupt the coil circuits after the relay 

has operated. 

2 

Po�. 

Oil 
NEG. 

GROVND 8ACK·vP 

TRIP CIIICVIT 

HZ TRIP CIRCUITS 
......----"---

"""'�·t�:l+---+--1-' 
CIRCUI�� 

NES. 
P03. 

$)( SX SX �------OPERATING ('()IL G 
e . .., OHMS� /. 0 AMPFR£S 
P/CH-t/P 

SXp SX 
To R£CI..0$JN6 RE414Y 

A'Nb CLOSE CIRCUITS 

R£$'ET CDIL 12S OR 2$0 V. DC 
AS .HEtjiVIR£0 

Fiq. 2-Typical Schematic Connections for Selective Reclos­
inq Usinq the Type SX Relays with the Type HZ-RSN 
Carrier Relays. 

Special modifications have been supplied 

with two single-throw electrically independent 

contacts. These may be aPranged so that both 

contacts are closed in one position of the 

armature, or one contact m·1y be closed and one 

open in each position of the armature. 

The relay is available for 115 or 230 volts, 

25, SO or 60 cycles, for 125 or 250 volts d-e 

service, or for 1, 5 or 10 amperes d-e. These 

ratings are for intermittent service cnly. 

The relay operates at 80 percent of its rated 

voltage. The relay is supplied with the oper­

ating and reset coils in any combination of 

the above ratings as desired. 

Relays used fer selective reclosing are fre­

quently provided with a one-ampere operating 

coiJ having a lower power consumption and 

which requires special adjustment of the tog­

gle srring. This coil is used in order tQ 
keep the resistance in series with the trip 
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OPERATING (FRONT, 
COIL. (CLOSES 

1 CONTACTS.) 

2-D-16 

Fig. 3-Internal Schematic Connections of the Single Con­
tact Type SX Relay in the Small Glass Case. 

REAR VIEW 

2-D-1895 

Fig. 5-Internal Connections of the Two-Element Type SX 
Relay with Cut-off Contacts in the Standard Case. 

·---------

. / fj TER� 
I 

., 

cf '1 RE5ET (REAR) 
---T- -: p���� �A) CLOSES 1 'B' CONTACTS) 

A I � I  
�- : ��ERATIN" (FRONT) �I COIL. 

(OPENS 'B'1 CLOSES 
"A' CONTACTS\ 

I 
______ ./ 

REAR VIEW 

63-D-336 

Fig. 4--Internal Schematic Connections of the Type SX Relay 
with Cut-off Contacts in the Small Glass Case. 

INTERNAL SCHEMATIC 

TEST .SWITCH 

LOWER ELEMENT CONTACTS 
UPPER lLEM£NT CONTACTS 

UI'PfA £UMENT·R.H. COIL (F'"ONT VIEW) 
LOW£111 ELEMlNT- R.H. COIL (fRONT VIE'W) 
UPPfR fl£MENT-L.H. 
COIL (FROI"T VIEW) 

./----1--LOWCR ClEMfNT-l.H. 
COIL(FAONT VIEW) 

SHORT CIRCUITING ------SWITCH 

TO AfLAY 
CUARENT TfST JACI'I 

L'='-..'="-'o=!....'��:=!....!=!�...!=!..-"e.J -TO 8"-SE T£AMINALS 

57-D-11475 

* Fig. 6-Internal Schematic of the Two-Element Type SX 
relay with Coil Interrupting Contacts in the Type 
FT Case. 
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TYPE'SX RELAY ____________________________________________ __ 

coil to as low a value as possible. Its use 

should be restricted to such applications as 

necessitate a minimum value of coil resistance 

The resistances of standard l, 5 and 10 am­

pere coils are 15, 0.75 and 0.2 ohms respec­

tively. The resistance of the special one­

ampere coil is 2.4 ohms. 

The relay contacts will carry 5 amperes con­

tinuously. They will interrupt non-inductive 

circuits carrying 20 amperes at 115 volts a-c, 

10 amperes at 230 volts a-c, 2 amperes at 125 

volts d-e, or 0.75 amperes at 250 volts d-e. 

The operating time of the type SX relay, 

when energized from a d-e source through a re­

sistance load and when using the special low 

resistance one-ampere coil, is approximately 

.027 seconds at rated current, .008 seconds at 

300 percent and .005 at 2000 percent of rated 

current. At 2000 percent of rated current in 

a circuit having approximately the same ratio 

of inductance to resistance as a typical trip 

coil, the operating time is approximatley .007 

seconds. 

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 

�he two mounting studs for the standard cases 

and the type FT projection case or by means of 
the four mountinc holes on the flane;e for the 

semi-flush type FT case. Either of the studs 

or the mounting scre,..rs may be utilized for 

croundinG the relay. The electrical con­

nections may be made dire�t to the terminals 

by means of screws for steel panel mounting or 

to terminal studs furnished �ith the relay for 

ebony-asbestos or slate panel mountin[. The 

terminal studs may be easily removed or in­

serted by lockln[ two nuts on the studs and 

then turninc the proner nut with a wrench. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

far't':lry and should not be disturbed after re­

ceipt by the customer. If the adjustments 

hqve been changed, the relay taken apart for 

4 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be periodically cleaned 

with a fine file. S #1002110 file iG 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. 

If the relay has been dismantled, it is 

necessary to check the toggle action and the 

contact follow after reassembling it. The 

clearance hole for the mounting screw in the 

pole piece under the toggle spring is large 

enough to permit some variation in the pole 

piece position. The gap between the two pole 

pieces should be l/4". The thickness of the 

armature measured over the copper rivets which 

serve as anti-residual spacers in the air gap 

is 5/32" to ll/64 ", so that the movement of 

the armature at this point is about 5/64" to 

3/32". 

When the armature is at dead center with re­

spect to the toggle action, it should have 

equal travel to either pole piece if the relay 

closes contacts in both positions. If the re­

lay has a single contact, the travel from dead 

center to the contact side may be slightly 
greater than the travel to the opposite side. 

The position of the armature at dead center, 

and also the force required to transfer the 

armature from one side to the other, is con­

trolled by the shape of the toggle spring and 

can be adjusted by bending the spring as re­

quired. In all relays except those having a 

single contact, a screw is provided to assist 

in adjusting the pressure of the spring on the 

toggle member and consequently the force re­

quired to move the armature from one position 

to the other. The bends in the spring should 

be approximately correct initially, however. 

A set screw in the side of the pole piece 

locks the screw after the adjustment is made. 

The standard adjustment is such that an 

operAting force of 3 ounces or more applied 

close to the toggle hinge will transfer the 

I 
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TYPE SX RELAY __________________________________________________ LL_._41_-9 _ 6_2A 

armature from one position to the other. The 

force required can be greater than 3 ounces 

but should be low enough to permit the relay 

to operate at 80 percent of its rating. On 

relays having the special one-ampere low ener­

gy coil, the operating force must be consider­

ably less, and it is particularly important 

that the spring be shaped so that the armature 

has equal travel on both sides of the dead 

center position. 

The stationary 

( by bending ) so 

contacts should be adjusted 

that there is a small gap to 

the moving contacts when the armature is at 

dead center, and the contact follow should not 

be such as to prevent the armature from touch­

ing the pole piece when the operating coil is 

de-energized. Even with the low energy oper­

ating coil, the resulting follow will be suf­

ficient to insure positive contact if the 

armature position in the gap is correct at 

dead center. If the armature does not rest 

I \ 

f DRILl (_� HOLE"S) 

II JG, DRILL 
• (G HOLES) 

N 

... 

against the pole piece with the operating coil 

de-energized, it is possible that the contacts 

may close but bounce to the permanently open 

position when the coil is de-energized. This 

will not occur on a correctly adjusted relay. 

REPAIR AND RENEWAL PARTS 

work can be done most satisfactorily Repair 

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 n3me­

plate data. 

ENERGY REQUIREMENTS 

The 115 volt 60 cycle SX relay takes ap­

proximately 60 v.a. at rated voltage. The 125 

volt d-e relay takes approximately 20 watts. 

USE Tce!)J,W,-9L .!1 
/YlTq. SCREhiS FOR 
Trl!N P,-9NEL 

I 
L.�J 

4 ?o �M'-'AX"-'·----��-..j-�- 2f -
I 

USE 72SE'M'.Y.'1L l? 
MTc;. sruos i'VR 
TH/Ck" P/'1/YEL 

2-D-15 

Fig. 7-0u\ll.ne and Drilling Plan for the Small Projection Glass Case. See the Internal Schematics for the Terminals Sup­
plied. For Ref<:!rence Only. 
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OPENIN� FOR 
THIN PANEL MT�. 

� 

11\j':£ lfli"V 
\) ll) 

-r 
t-jc.O 

N 

63-D-301 

'-- _iz DIA.DRILL 
(2·HOLES) 

7lk-----� USE SCREWS (OR THIN PANELS 

� -·-

. --·-1 
I USE STUDS FOR THICK PANELS 

I 
--+----- . ---. ----- ---- . -11---++-

.1�0-32 TERM SCR[WS 1i: STUDS 
-41 ·20 MOUNTING SCREWS 

8:. STUDS 

Fig. 8-0utline and Drilling Plan for the Standard Projection Case. See the Internal Schematic for the Terminals Supplied. 

0 

For Reference Only. 

PA.Nt.L LOCATION 

FOR PROJECTION 

TYPE 

10� 

.190-32. TERM. SCREW 

USE .190 - 3� STUD FOR 
TH ICK PANEL MTG. 

I F 
I 
I 

I I I : ��"�--------� I , � \'1 
f------ "i· - --bt-:: __ !J) 
PI'.NEL LOCA.TION FOR /r --- -·-- < 
SEMI FLUSH TYPE. MTG.. 2/i, WITH SCREW 2i WITH STUD 

l DIA. HOLE DRILL 
PE.R INTERNI'.L 

SCHEMATIC FOR 

PROJECTION MTG.. 
ON THICK PP.,NE.LS. 

9� 

STUDS FOR PROJ. 
TYPE MT(i. i DIA. HOLE. (1:. REQ.). 
fs-18 MTc;j. STUD ( 2 REq.) 

/ 

CUT OUT FOR 
SEMI FLUSH 

� 

8 

1 � ; ,f DIA. HOLES FOR � SEMI FLUSH TYPE 
MT<i. (4 HOLES). 

zt-

16-B-2470 

Fig. 9-0utline and Drilling Plan for the Semi-flush or Projection Type FT Flexitest Case. See the Internal Schematics for 
the Terminals Supplied. For Reference Only. 
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