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INSTRUCTIO NS

TYPE SX TOGGLE RELAY

CAUTION

remove

Before
all
serted for

putting relays into service,
blocking which may have been in-
the purpose of securing the parts
sure that all
operate freely, inspect the contacts to
that they
operate the
and electrical connections.

during shipment, make moving

parts
see are clean and close properly,

and relay to check the settings

APPLICATION

Type SX relay 1s a toggle type relay in-
tended for auxiliary service where the relay
contacts should operate and not reset until

reset coil is energized.

In a typical application, the typeSXirelays

are used to provide selective reclosing where
the breaker 1is instantaneously grecloSed only
after 1t 1s tripped by the carrierder Imstan-

The
of this scheme i1s shown in Fig. 4.
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This closes
initiate
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in grip circuit No. 2 which by-

pass the type SX relay operating coil.

the type 8X“relay.

relay, contact “to re-

of the ‘etherihtrip

are combined

The advantaged of this toggle relay is its
high opérating “speed and 1ts positive toggle
actiond  IfHthe“trip current is well above the

operatinglvalue of the
wild
coil is immediately shorted out by the seal-in

relay, the relay con-

tacts close positively even though 1its

contactor switch.

Where an instantaneous back-up element such
as “type HZ or HZM relay first impedance ele-
ment or instantaneous trip attachments are
used and net included in the selective re-
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closing circuit thzu the type SX relay, the
back-up trip circuyit /should include a suitable
resistor to prevent shorting the type SX re-

lay before the otid@r trip circuit operates.

SX
trip path.

One type relay is required in each ins-
For the type HKB Car-

rier Rélays and the type HZ or HZM Carrier Re-

tantaneous
ldys using type RS Relay, one type SX relay is

requiked “and connected in series in the car-

rier\trip path as shown in Fig. 1.

For the type HZ Carrier Relays with out-of-

step blocking using the type RSN relay two
type SX relays or a two element relay (Figs. 5
and 6)

trip

are required, one in the phase carrier
in the ground carrier
in Fig. 2. In this
initiated whenever the

the directional

circuit and one

trip circuit as shown

scheme reclosing is

trip coil 1is energized by

element thru the second impedance element and
(RRP) faults,
directional, overcurrent and
(RRG) for ground faults.
ting coil of one type SX Relay 1s connected in
the

other
cuilt.
these
the

shorts
these
The

operating coils.

carrier for phase or by the

ground carrier
elements The opera-
Z1 and RRP phase trip circuit, and of the

in the Dy, Ig

Energizing the trip coil through any of

and RRG ground trip cir-

paths picks-up the type SX relays and

seal-in switches. The latter immediately
out the type SX relays but not before

contacts close the reclosing circuit.

back-up trip circuits by-pass the type SX

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

alternate method for selective reclosing

tor switch to energize a voltage type opera-
ting coil of the type SX relay. This is part-
to the type HKB Carrier

the extra point of the contactor

icularly applicable
Relay where

switch is brought out to a base terminal.
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Fig. 1 —Typical Schematic Connections for Selective Reclos-
ing Using the Type SX Relay.

The type SX relays stay operated until the
reset coil 1s energized. After the reclosure
i1s 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 electrem
magnets with a common armature. The armature
1s constructed with a toggle joint, andpthe
spring mounted on one of the pole pieces pro-
vides pressure on the end of the arfiaturegso
that it will remain against that pqle pleee to
which 1t 1is moved, either elec¢trieally or
mechanically, after the operating force is re-
moved. The moving contact @r contacts are
mounted at the top of the_armatdre, and the
stationary contacts are mounted above the two
pole pieces.

CHARACTERISTICS

The type SX relaypdsualldy is supplied with
either a single contacfyfor 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 contadtis. \In the latter design of the re-
lay thegdouble-throw contact is normally used
to interrupt™the coll circults after the relay
has opemated.
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% 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 1in one position of the
armature, or one contact may be c;osed and one

open in each position of the armature.

The relay 1s available for 115 or 230 volts,
25, 50 or 60 cycles, for 125 or 250 volts d-c
service, or for 1, 5 or 10 amperes d-c. These
ratings are for intermittent service cnly.
The relay operates at 80 percent of its rated
voltage. The relay 1is 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
coll having a 1lower power consumption and
which requires specilal adjustment of the tog-
gle srring. This coil 1is used in order to
keep the resistance in series wlth the trip

g
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TYPE SX RELAY.

coll 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-c, or 0.75 amperes at 250 volts d-c.

The operating time of the type SX relay,
when energized from a d-c source through a re-
sistance 1load and when using the special low
resistance one-ampere coll, 1s 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 circult having approximately the same ratio
of inductance to resistance as a typical trip
coll, the operating time 1is approximatley .007
seconds.

INSTALLATION

The relays should be mounted on switchboar@
panels or theilr equivalent in a location free
from dirt, moisture, excessive vibration and
heat. Mount the relay vertically by mean§ of
the two mounting studs for the standard _cases
and the type FT projection case or by means{of
the four mounting holes on the flange for the
semi-flush type FT case. Either of the, studs
or the mounting screws may bemtilized for
grounding the relay. The electrical con-
nections may be made directfto the terminals
by means of screws for steel paneld mounting or
to terminal studs furnishéd mgigh the relay for
ebony-asbestos or slhate\paneld mounting. The
terminal studs may be easily removed or in-
serted by locking t@#0 nuts on the studs and
then turning the proper aut with a wrench.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operationy, of) this relay have been made at the
factory,  and should not be disturbed after re-
If the adjustments
havé ¥een changed, the relay taken apart for

ceipt Wby “the customer.

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 i3 recom-
mended for this purpose. The use of abrasive
material for cleaning contacts is pot g recom-
mended, because of the danger offembedding
small particles in the face of the“goft silver

and thus impairing the contactl.

If the relay has been ‘dismantled, it is
necessary to check the toggle ) action and the

contact follow afterd reassembling 1it. The
clearance hole for €he mounting screw in the
pole piece under the“ztoggle spring 1is large
enough to permit (some | “variation in the pole
piece positione Thewgap between the two pole
pileces should be)1/B". The thickness of the
armature measuréd over the copper rivets which
serve asantli=residual spacers in the air gap
is 5/320 to WYO4", so that the movement of
the armature at this point is about 5/64" to

3/32" .

When™the armature 1is at dead center with re-
spect to the toggle action, 1t should have
equal travel to either pole piece if the relay
eloses contacts in both pcsitions. 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 1s 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.
be approximately correct 1initially, however.

The bends in the spring should

A set screw 1in the side of the pole piece
locks the screw after the adjustment is made.

The standard adjustment 1s such that an
operating force of 3 ounces or more applied
close to the toggle hinge will transfer the

——

-
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armature from one position to the other. The
force be greater than 3 ounces
but should be low enough to permit the relay
of 1its rating. On

relays having the special one-ampere low ener-

required can

to operate at 80 percent

gy coll, the operating force must be consider-
ably less, and it
that the spring be shaped so that the armature
both sides of the dead

is particularly important
has equal travel on
center position.

contacts should be adjusted
that
contacts

The stationary
(by bending) so there 1s a small gap to
the moving 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
Even with the low energy oper-

the resulting follow will be suf-

de-energized.
ating coil,

against the pole piece with the operating coil
de-energized, it 1s possible that the_contacts
but bounce to the permanently open
This

will not occur on a correctly adjusted relay.

may close
position when the coil is de-energized.

REPAIR AND RENEWAL PARTS

Repalr work can be_done“most satisfactorily
at the

parts can be

factory. However, interchangeable
fuenishedi'to the customers who
are equipped for deing repair work. When
ordering parts, always give the complete name-

plate data.

ENERGY REQUIREMENTS

ficient to 1insure positive contact 1f the The W157 volt 60 cycle SX relay takes ap-
armature position 1in the gap is correct at proximately 60 v.a. at rated voltage. The 125
dead center. If the armature does not rest velt dsc relay takes approximately 20 watts.
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INSTRUCTIONS

TYPE SX TOGGLE RELAY

CAUTION

remove

Before
all
serted for

putting relays into service,
blocking which may have been in-
the purpose of securing the parts
during make

shipment, sure that all moving

parts operate freely,
that

operate

inspect the contacts to
see they are clean and close properly,
the

and electrical connections.

and relay to check the settings

APPLICATION

Type SX relay 1s a toggle type relay in-
tended for auxiliary service where the relay
contacts should operate and not reset ungil

reset coil is energized.

In a typical application, the type SX/relays
are
the
after

used to provide selective reclosing where
breaker
it is

taneonus trip

is instantaneously ree¢losed only
tripped by the carrier,or“instan-
The
of this scheme is shown in #ig. I

typieal cpnnections
The in-
trip
series opera-

This closes
initiate
of the othér trip circuit paths
in ®rip gircuit No. 2 which by-
pass the type 8X relay operating coil.

relays.

stantaneous
circuit No.
ting coil
the type
closing.

or
1’
of
SX
All

carriery trip cirpeuit is
and operates, the
the typeSX relay.
eontaet to

relay re-

are combined

The advantage“of this toggle relay is its
high MOperating¥speed and its positive toggle
actiongyAf the trip current is well above the

operating“walue of the the relay con-
will

coil is,immediately shorted out by the seal-in

relay,

tacts close positively even thourh its

gontactor switch.

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 1included in the selective re-
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closing circuit [thrutthe type SX relay, the
back-up trip cipcuit should include a suitable
resistor to _prevemnt shorting the type SX re-

lay before the“otuiier trip circuit operates.

SX
trip path.

One type relay is required in each ins-
For the type HKB Car-

rier Relays and the type HZ or HZM Carrier Re-

tantanéous

lays“sing type RS Relay, one type SX relay is

requidred” and connected in series in the car-

rier®rip path as shown in Fig. 1.

For the type HZ Carrier Relays with out-of-
step blocking using the type RSN relay two
type SX relays or a two element relay (Figs. 5
and 6)

are requlired, one in the phase carrier

trip circuit and one in the ground carrier
trip circuit as shown in Fig. 2. In this
scheme reclosing 1s 1initiated whenever the

trip coil 1is energized Dby the directional

element thru the second impedance elsment and
(RRP) or by the

directional, overcurrent and

carrier for phase faults,

ground carrier
(RRG) for ground faults.
ting coil of one type SX Relay i1s connected in
the 21 and RRP phase trip circuit, and of the
other 1in

Energizing the trip coil through any of

elements The opera-

the D,, I, and RRG ground trip cir-
cuit.
these
the

shorts
these
The

operating coills.

paths picks-up the type SX relays and
The latter immediately

the type SX rszlays but not before

seal-in switches.
out
close

contacts the reclosing circuit.

back-up trip circuits by-pass the type SX

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

alternate method for selective reclosing
tor switch to energize a voltage type opera-
ting coil of the type SX relay. This is part-
to the type HKB Carrier
the extra polnt of the contactor

icularly applicable
Relay where

switch i1s brought out to a base terminal.
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Fig. 1—Typical Schematic Connections for Selective Reclos-
ing Using the Type SX Relay.

The type SX relays stay operated untll the
reset coll 1is 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 electnos
magnets with a common armature. The armature
Is constructed with a toggle joimt, amd the
spring mounted on one oft the pole pileg¢es pro-
vides pressure on the end of the @rmature so
that it will remain against that pole“piece to
which it 1s moved, either edectrigally or
mechanically, after the operating force is re-
moved. The moving contaetgor@edntacts are
mounted at the top of thefarmature, and the
stationary contactsjiarepmounted above the two

nole pileces.

CHARACTERISTICS

The type SX relay usually is supplied with
either a single contéct or with two contacts
closed in one positdon of the armature and one
contact closed in the other position, with one
of the mouing,contacts common to two station-
ary conf@etss In the latter design of the re-
lay theWdouble-throw contact is normally used
to interrupt the coil circuits after the relay

hds Openrated.

POS.

o we,
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i
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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 1n one position of the
armature, or one contact miay 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-c
service, or for 1, 5 or 10 amperes d-c. 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 &ny combination of

the above ratings as desired.

Relays used fcr selective reclosing are fre-
quently provided with a one-ampere operating
coil having a 1lower power consumption and
which requires special adjustment of the tog-
gle spring. This coil 1is used in order te
keep the resistance in series wlth the trip
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Fig. 3—Internal Schematic Connections of the Single Con-
tact Type SX Relay in the Small Glass Case.
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coll 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-c, or 0.75 amperes at 250 volts d-c.

The operating time of the type SX relay,
when energized from a d-c source through a re-
sistance 1load and when usling the special low
resistance one-ampere coil, 1s 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
coll, the operating time 1s approximatley .007
seconds.

repalirs, or if it is desired to check the ad-
justments at regular maintenance periods, t
instructions below should be followed.

All contacts should be periodically cleaned
with a fine file. S #1002110 file is recofft

mended for this purpose. The use abrasive
material for cleaning contacts com-
mended, because of the danger edding
small particles in the face o oft silver
and thus impairing the contacth

If the relay has be d antled, 1t 1is

necessary to check the g action and the
contact follow aft reassembling 1it. The
clearance hole f h unting screw in the

gle spring 1s large

pole piece under e
S

enough to per variation in the pole

plece position. gap between the two pole
4, The thickness of the

d over the copper rivets which

pleces sh
armatur as
serve a a residual spacers in the air gap
is 5/32 o 11/64", so that the movement of
the £ a ture at this point is about 5/64" to

3
hen the armature is at dead center with re-

qual travel to either pole piece if the relay

INSTALLATION
The relays should be mounted on switchbo ct to the toggle action, 1t should have
panels or their equivalent in a location free

ay has a single contact, the travel from dead

from dirt, molisture, excessive vibrationjfan loses contacts in both positions. If the re-
heat. Mount the relay vertically by mean 1

the two mounting studs for the standar ca
and the type FT projection case or‘b s/of

the four mounting holes on the fl \m the

semi-flush type FT case. Eit the studs
or the mounting screws may b

1iZed for
grounding the relay. The ectrizal con-
nections may be made directVto t terminals
by means of screws [or st nel mounting or

to terminal studs furfyishl 71 the relay for

ebony-asbestos or la 1 mounting. The

terminal studs easily removed or in-
serted by locki ts on the studs and

then turning the pro ut with a wrench.

ADJUSTMENTS, AND MAINTENANCE

The p adjustments to 1nsure correct
operation his relay have been made at the
should not be disturbed after re-
the customer. If the adjustments
changed, the relay taken apart for

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, 1is 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 1s 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 1iaitially, however.
A set screw 1in the side of the pole piece
locks the screw after the adjustment 1s made.

The standard adjustment 1is such that an
operating force of 3 ounces or more applied
close to the toggle hinge will transfer the

—



TYPE SX RELAY
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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 1t 1s particularly important
that the spring be shaped so that the armature
has equal travel on both sides of the dead

center position.

The stationary contacts should be adjusted
(by bending) so that there is a small gap to
the moving contacts when the armature 1s 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 1insure positive contact 1if the
armature position 1in the gap 1s correct at

against the pole piece with the operating coil
de-energized, 1t 1s possible that the caentacts
may close but bounce to the permanently open
position when the coil 1s de-energized. This
will not occur on a correctly adjJusted relay.

REPAIR ANDRENEWAL PARTS

Repair work can he done,most satisfactorily
at the factory. However, interchangeable
parts can be _,furnished to the customers who
are equipped fom, doing repalr work. When
ordering parts, ‘@lways give the complete name-

plate data.

ENERGY REQUIREMENTS

The ®115 volt 60 cycle SX relay takes ap-
proximately 60 v.a. at rated voltage. The 125

dead center. If the armature does not rest vol¥'d-c relay takes approximately 20 watts.
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