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SYNCHRONIZING RELAY
TYPE GES11F FORM 21 AND UP

INTRODUCTION

The Type GESIIF synchronizng relay is de-
slgned to give the closing {ndication to a circult
breaker for connecting together two a-c sources
between which there is a small frequency difference.
The closing indication 18 given at a slight angle in
advance of synchronism to secure closure of the
breaker maln contacts at approximately the {nstant
of ‘zero phase difference between the two sources,
regardless of the amount of frequency difference.
However, means are Included to block the closing
tndlcation i the frequency difference is excessive.

, The relay consists of (1) a network which pro-
duces a d-c voltage that reverses polarity at the
{nstant the closing indication should be given, {2; a
tube amplifier controlled by this voltage, and :}ha

e

group of interlocking and auxiliary relays.
amplifier and relays are mounted in a standard L2

drawout case and are shown in Fig. 1. The network
components are mounted In a steel auxiliary box
(9-3/16 x 9-1/2 x 17) which 18 mounted behind the
panel and connected to the relay terminal studs
through a cable, so that all panel wiring runs only
to the relay terminal studs. The auxiliary box is

shown in Fig. 7.

The GESIIF relays are designed for use with
110/125 or 220/250 volts DC control circuits. The
elementary wiring diagram and the {nternal con-
nections dlagram are shown in Figs. 2 and 6.

APPLICATION

fcal external

differ considerably from this dlagram ln any given

installation, depending on the remalnder of the
control scheme. . The basic precautions to be
followed for best operation are outlined below with

reference to Figs. 2 and 5.

1. The amplifier filament circuit, studs 4-5 for
110/125 V relays, 9-5 for 220/250 V relays, should
be energized for about 4 seconds before energizing
the interlocking relay circuit through studs 5-10,

2. Both a-c voltages should be applied for at least
2 seconds before energizing the interlocking relay
circult through studs $§-10. This delay may be
provided as a 4 second delay, by the same device
that provides the filament heating time described in
paragraph 1. (See Fig. § for suggested connections).

3. The connections should be arranged so that the
interlocking relay circuit willbe de-energized when-
ever elther a-c voltage is removed. This can be

Typ connections of the Type
GES11F relay are shown In elementary dlagram
form (n Fig. 5, although the connections used oay

done on ordinary equipments by using a singl
device for switching the a-c supply and the d-
control source., Where allﬁhtly greater security t
desired against accidental loss of a-¢ due to blow:
fuses, dirty contacts, or loose connections, tw
instantaneous undervoltage relays may be used

4. Where one synchronizer {s used with two oz
more units at least a 1/2 second delay should be
allowedi:for- the E and F interlocking relays to
clear aftér F closes the breaker of the first unit
before connecting the F relay contact to the closing
relay coll of the other breaker. In addition, the
delay between connection of the a-c and closure
of the finterlocking relay clrcult through studs

5-10, should be repeated.

A contact of relay B (which operates at the
fnstant that the closing Indication should be given)
is connected across studs 2 and 3 so that it may be
used to control an indicating lamp {f the GES is
used as a check on manual synchronizing.

RATING

The GES11F synchronizing relay has a rating
of 115, 110 or 100 volts, 50/80 cycles or 25 cycles.
The auxillary relays and tubes operate on DC
control power and have a rating of 110, 125, 220 or

250 volts.

The contacts of the F or final auxillary relay
(studs 1 and 2) have the followlng current ratings:

Make and Carry 30 amps for 1 minute

Break 10 amps at 115 volts a-c
Break 5 amps at 230 volts a-c
Break 1.0 amp at 125 volts d-¢
Break .25 amp at 250 volts d-c

BURDEN

The burden on each a-c source is 7.5 volt-
amperes for 60 cycle ratings, at 180 degrees phase
displacement; it decreases somewhat as the oper-
ating zone s approached, but is greater at the

lower frequency ratings.

The d-c burden including ({lament supply is as
follows: '

Watts = 0,68 V-
Where V is D.C. control voltage

For example DC burden at 125 volts DC (s 85
watts.

be referred lo the Generol Electric Company.

These instructions do not purport 1o cover oll delails or variations in equipment nar to provide for every possible

conlingency to be met in connection with instollation, operation or maintenance.
or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should

Shovld Further information be decired
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CHARACTERISTICS
PRINCIPLES OF OPERATION

The operation of the Type GESILF relay can

best be understood by reference to Figs. 2 and 3.
Briefly, the network contained in the auxiliary box
Broduces two voltages to control the operation of the
(dUferenttal) and C {cutolf) relays. The voltage
which controls relay D causes it to close its 1-4
contacts at a definite time (equal to the breaker
closing time) tn advance of synchronfsm. The volt-
age which controls the C relay causes (t to drop out
at a definite angle {n advance of synchronism. Since
.for a constant time the D rela{ must operate at
w*gmaller angles at the lower slip frequencies and at
greater angles at the higher slip frequencies while
the C relay operates at a flxed angle regardless of
sllp, the g relay 1s able to determine {f the slip
fre juency (s excessive and to block operation of the
F, or flnal auxillary relay, if it is excessive,

A vacuum tube amplifier, compensated to min{-
mize the effect of changes in d-c control voltage,
is interposed between relay D and the voltage which
controls it. A component of this voltage s provided
by a clrcuft which compensates for differences in
magnitude of the two source voltages so that the
definite time of advance of relay D 18 not serlously

affected by unbalanced voltages.

The operation of the synchronizing relay ls
traced in more detail in the following paragraphs:

Dtiferential (D) Relay Control

The voltage which controls the operation of the
D relay consists of three components, as sketched

! oM
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for one sllp cycle in Fig. 3 and as listed below:
(1) “Phasing” voltage - prportional to phase angle
at equal voltages.

(2) "Advance" voltage - proportional to frequency
dUference in operating zone.

e - proportional to the

(3) "Compensating" voltafta
ges.

unbalance of source vo

Referrlnf to Fig. 2, the phasing voltage 13 taken
from a rectifier supplied by the X1-X 9 secondaries
of two 2:1 {nsulating transformers. e primaries
of these transformers are connected to the two
sourcedta:be-dynchronlized, and the secondaries are
connected In opposition so that the resultant {s zero

“when the voltages are equal and in phase, and a

maximum when they are 180 degrees out of phage,
For purfoses of adjustment, the phasing voltage (s
rom a potentiometer clircuft across the

drawn
phasing rectifier. This clrcult consists of a 1000
ohm resistor, a 3000 ohm "advance adjusting re-

sistor” and the primary of the "advance trang-

former". The phasing voltage component, then of
the voltage which control D, is the voltage from
stud 5 to the tap on the advance adjusting reststor,
reading from positive to negative (see Fig. 3C).

Asg the phase angle Increasestoward 45 degrees,
the vector difference voltage increases less rapidly
than (n direct proportion to phase angle; the satu-
ration of the compensating reactor tends to correct
for this condition,

The advance voltage {8 {nduced In the secondary

of the advance transformer, by the change In
primary current of this transformer as the phasge
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Elementary Diasgram Of Internal Connections, Relay Type GES11F (Forms 21 And Up)
With Automatic Synchronizing Relay
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¢ changes. The connections are made 80 that
:’:ﬁ'n the ghase angle {s decreasing, this voltage
poses the phasing voltage, the left end (n the
dlagram (see Fig. 3C) being negative and the right

end toward stud 6 beling positive,

Where the machine and bus voltages are equal,
the resultant voltage s the sum of the phasing and
advance voltages, as shown in Pig. JA, since the
compensating voltage Is zero. Because the advance
voltage 1s proportional to frequency difference, the
resultant voltage reverses polarity at a varlable
+:; angle but a defin{te time in advance of synchronism.

The compensating voltage 18 produced as

follows:-

(1) The two source voltages, after transformation,
are drawn from secondaries k3 and X 4 of the trans-
formers to two rectifiers, bus and machine which

thus produce two d-c voltages proportional to the
two source voltages.

(2) These two rectifiers are jolned at thelr nega-
tive terminals and each one {8 loaded by a 1500
ohm resistor which provides a path for current to
flow {n response to the diiference between the two

voltages.

{3) The difference between the two voltages ls fed
through a compensating rectifier to obtatn a dU-
ference voltage of constant polarity. A 5 muf
capacitor across the input reduces the ripple com-
ponent of the voltage difference, which exists at all
phase angles except zero and 180 degrees.

(4) This difference voltage of constant polarity is
fed to a potentlometer for purposes of adjustment.

This potentlometer conststs of 2 1500 ohm resistor
and a 3000 ohm compensation adjusting resistor.

(6) The compensating voltage (see Fig. 3C) s the

voltage from (a) the junction of the advance trans-
former secondary and the compensation adjusting
resistor to (b) the tap on this resistor, reading from
posltive to negative, It always opposes the phasing
voltage, and the potentiometer s set so that it ts
approximately equal to the phasing voltage at zero

degree.

The resultant voltage which controls D ts shown
with fts components tn Fig, 3B for the condition
where the machine and bus voltages are unequal, It
fs applied across studs 5 and 6 and is negative at
180 degrees phase displacement, zero at a definite
time In advance of synchronism, and positive from
that tnstant until synchronism s reached it then
reverses and remalins negative through 180degrees,

Anmplifier

The amplifier causes the 1-5 contact of the D
relay to close when stud 6 18 sufficiently negative
with respect to sgtud 5, and causes the 1-5 contact
to open and the 1-4 contact to close as the voltage

from stud 8 to stud 5 decreases to zero.

The control tube (T2 in the elementary dlagram
Fig. 2, or left-hand tube Iin relay, front vfewl
reapomfs to the changes in voltage across studs

and 6. Changes In d-c control voltage affect ¢
compensating ?Tl, Fig. 2) tube in the same way a
the control tube so that they do not affect the d
ference between the plate currents matertally, Sinc
the two cofls of relay D act {n opposition, th
operating point of the relay is determined almos
entlrety‘b{ the voltage across 3 and 8 and ts onl
slightly affected by control source voltage vartations

Cutoff (C) Relay Control

The voltages of the two sources to be syn-
chronized are applled to the primaries of two 2:]
Insulating: transformers. The secondartes (X;-X5
are connected In opposition a0 that the resultant
zero when the two voltages are equal and In phase,
and {8 2 maximum (about 115 volts) when they are

180 degrees out of phase.

The resultant voltage 18 fed through the com-
pensating reactor (whose function has been des-
cribed under differentlal rela{ control} to the
phasing rectifler. The d-c voltage thus obtalned
Is applled directly to the coll of relay C through
relay studs 5 and 7. The C relay drops out to
permit sﬁchronizlng when this voltage indicates 2
certain phase angle has beenreached. If the machine
and bus voltages are unequal by a certain amount
then ""C" relay remalins picked up.

Sequence at High Slip Frequency

(1) Beglnning with machine and bus voltages 180
degrees out of phase, full negative voltage on 7 and
on 6 (with respect to 5) closes the 12-14 contact of

C and the 1-5 contact of D, picking up A.

(2) The 6-7 contact of A picks up E, which seals
itself in around A, and also seals in the A relay

around the 1-5 contact of D.

(3) As the phase angle between machine and bus
voltage decreases, D opens {ts 1-5 contact and

mclosea {ts 1-4 contact, picking up B; C also drops

out, de-energizing A by opening its 12-14 contact.
Efther C or D may operate {irst, depending on how
high the slip is.

(4) Relay A has a time delay on dropout, so that
when B opens its 3-4 and closes Its 4-5 contact, the

circuit of E {8 opened and E drops out.
(5) When A finally drops out, the circult of F {s

not completed because E Is open and the 8-7 contact
of A opens before the 5-8 and 3-4 contact close.

Sequence at Low Slip Frequency

(1) and (2) are the same as at High Slip Fre-
quency, described above,

(3)d aauthe ,?ahaee anlgleddecreases, C drops out at
a dellnite phase angle, de-energizing A b {
its 12-14 contact. & glzing ¥ opening

4) A drops out after a definfte time, opening ita
-7 and closing tts 5-8 and 3-4 contacts. ¢

(5) As the phase angle decreases still further, D
closes its 1-4 contact at a definlte ttme in advance
of synchronism, picking up B,
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(6) The 3-4 contact of B opens the coll clrcuit of
E, but the 4-5 contact of Bre-establishes the circuft

before E has had time to drop out.

(7) The 7-8 contact of B energizes F, which closes
the control circult for the synchronlzing breaker.

CONSTRUCTION

The relay components are mounted {n a cradle
aggembly which s latched into a2 drawout case when
the relay ts in operation but it can be easily re-
moved when desired. To do this, the relay {s first
disconnected by removing the connectlon plug which
completes the electrical connections between the
case block and the cradle block. To test the relay
{n its case this connection plug can be replaced by
a test plug. The cover which {sattached to the front
of the relay case, contains the target reset mecha-
nism and an interfock arm which prevents the cover
from belng replaced until the connection plug has
been Inserted. The relay case s suitable for either
semli-flush or surface mounting on all panels up to
3 inches thick and appropriate hardwarelsavallable,
However panel thickness must be Indlicated on the
relay order to insure that proper hardware will be
included. For outline and drilling dimensfons, see

Figs. T and 9.

Every circuit in the drawout case has an
auxiltary brush as showa In Flg. 8 to provide
adequate overlap when the connecting plug (s with-

drawn or Inserted.

Components Of Voltage That Controls D Relay

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a
control panel, will be shipped in cartons designed to
protect them against damage. Immediately upon
recelpt of a relay, examine it for any damage sus-
talned ln transit. U Injury or damage resulting from
rough handling is evident, flle 2 damage claim at
once with the transportation company and promptly

"notuvv the nearest General Electric Apparatug Sales

Office.

Reasonable care should be exercised tnunpack-
Ing the relay. I the relays are not to be tnstalled
immedlately, they should be stored in thefr original
cartons in a place that is free from mofsture, dust

and metallic chips. Forelgn matter collected on the
outside of the case may I{nd its way tnside when the
cover 18 removed and cause trouble in the operation

of the relay.
ACCEPTANCE TESTS

Immediately upon recelpt of the relay, an
fnspection and acceptance test should be made to
insure that no damage has been sustained (n
shipment and that the relay callbrations have not

been disturbed.

VISUAL INSPECTION

Check the nameplate gtamping to {nsure thatthe
model number, rating and calibration range of the
relay recelved agree with the requisition,
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Remove the relay from its case and check by
visual tnspection that there are nobrokenorcracked
molded parts or other signs of physical damage,and
that all screws are tight.

MECHANICAL INSPECTION

Operate all components manually to check that
each operates easily and correctly.

ELECTRICAL TESTS

_ The GESIIF relays have been carefully adjusted
‘-at'the factory and no further adjustment should be
necegsary. convenient, an operation test should
be made by connecting the relay and auxillary box
to a generator that {s tﬁ:ovtded with manual syn-
chronizing and check that the relay fs operating
correctly by observing the synchroscope and esti-

mating the correct closing angle.
INSTALLATION PROCEDURE

CONNECTIONS

Connections between the relaiv an:ldalul);tlptgry
e w r=-

box are made by means of a cab
manently connected to the auxillary box at one end

and has numbered termlnals at the other end. The
numbers on these termlnals correspond to the stud
numbers on the GES relay. R4l (whenused) ls to be
mounted externally and wired directly across the

appropriate relay studs.

After the auxillary box and R4l have been
mounted (usually on the rear of the panel and near
the GES relay) connect the cable leads to the cor-
responding studs on the relay. See Fig. 9 for the
numbering of relay studs., Make external con-

nections as shown in Figs. 2 and 5.
ADJUSTMENTS

It {8 assumed that the factory adjustments
necessary for correct operation have not been dis-
turbed, so this section describes only the adjust-
ments that are used to adapt the relay to the re-
quirements of a particular installation.

Only two adjustments are required for this
purpose, one to match the advance time of relay
D with the closing time of the synchronfzingbreaker,
and the other to determine the maximum frequency

difference at which the relay will close.

ADVANCE TIME

The advance adjusting resistor {8 marked by
the manufacturer at the tenth of a2 second nearest
the closing time specified on the requisition, and
also at the next tenth above and below thls mark,
The location of these markings {8 determined with
the aid of speclal testing equipment which applies
an adjustable constant frequency difference and
measures the advance time. Recalibration should
not be necessary; but, In any case, {t cannot
ordinarily be done in the fleld, because of the
difficulty of measuring frequency difference and
relay closing angle or advance time.

The advance time setting should be the same s
the measured closlng time of the breaker plus {f
closing relay under normal conditions. o re
duction in synchronizing error due to frequenc
variations on either source can be obtatned b

.oettlng the advance time either greater or less tha

the breaker time.

U one synchronizer (s used two or mor
breakers having unequal times, the advance time
getting should ordinarily match more closely th
closing time of the slowest breaker, {n order t
reduce to a minimum the sumof (1)the error causex
by the f{nequallty between the rehg advance time¢
and the breaker closing time and (2) the error du¢
to the frequency difference varlation of the sources
during the closure of the breaker. Also, the faster
breakers are likely to be on the smaller machines,
which would cause less disturbance on the systerr
that the larger machines, for a given angular error.

Frequency-difference Cut-off

This is adjusted by changing the dropout of the
C relay. Decreasing the dropout decreases the
frequency difference cut-off and Increasing the
dropout increases the frequency difference cut-off.

- The cut-off setting 18 made by the manufacturer
at the value of slip frequency corresponding to 45
degrees advance unless that slip frequency ts more
than one-third cycle per second, in which case
one-third cycle 18 used as the cut-off getting. This
cut-off setting ls {dentiffied by the lower of four
marks on the calibrating tube of the C relay, and is
referred to as the 100% maximum slip setting. Other
marks on the calibrating tube respresent cut-off
callbrations at 80, 60 and 40 per cent of the maxi-

mum Setting.

Before decreasing the cut-off setting, full con-
sideration should be given to the fact that unless the

*'frequency difference between the two sources is

adjustable and stable, the chances of synchrontzing
decrease much faster than tn directproportiontothe
reduction in cut-off setting. A small difference (n
cut-off setting may therefore cause a relatively
large Increase in synchronizing time (exclusive of
the time required for adjusting the average

frequency difference to zero).

Although the C relay can be adjusted to give
cut-off settings higher than the calibrated 100 per
cent maximum, {t {8 not recommended that such a
change be made. At frequency differences above the
original maximum, the advance time will be some-
what less than the value {ndicated on the advance
adjusting rheostat. Also, the {ncreased drop-out of
C that 18 necessary for an fncreased cut-off setting
tends to ratse the pick upabove the maximum applied
voltage., U an {ncrease in cut-off setting proves
necessary, it should be made with caution, observing
carefully the operation in the new zone of higher

slips.
The dropout of the C relay {8 adjusted by

turning the armature on the plunger rod, and the
caltbratt:‘g marks are intended to line with the
bottom the armature with the relay the de-

energized position. I {t {8 necessary, for any

L3
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reason, to {ncrease the dropout of the C relay, the
fck up should also be checked to be sure that It {s
eass than the minimum value of the sum of the
applied voltages at 180 degrees phase angle. The
maximum allowed at the factory {s 178 volts, based

on each 115 volt source having dropped to 0.8 normal,

but local conditions may permlt an increase in this
value,

Using a agnchroscope, make a flnal operation
test as deacribed under section on ACCEPTANCE

- TEST.

PERIODIC CHECKS AND
ROUTINE MAINTENANCE

A check of several points should be made at
intervals depending on the severity of service; an
tnitlal Interval of three months {8 recommended,
and this interval can be Increased as indicated by

experience under local condittons.

(1) Check the tightness of connections and adjust-

ments.
g; Check that all five relays have wipe,

Check the operating point of relay D.

All contacts may be cleaned with a burnishing
tool supplied with the relay tool kit.

SERVICING
The Type GESIIF relay has been adjusted at

the factory but {f a check shows that the adjustments
have subsequently been disturbed, the following

polnts should be observed in restoring them:

A. Upper Unit

Relay D

This relay was adjusted at the factory for use
with the particular tubes shipped with the syn-
chronizing relay, but it may require an occasional
check and readjustment to compensate for gradual

changes {n tube characteristics.

s ,-L'T_—-

10 STuD 5

wiTh CaABLE

D1SCORNECTED
24 v, , FROW THESE
Barr. To stuos 6 4 7 | STVOS

niGn RESISTANCE
POTENTIOMETER

Fig. & (H-€6273028)  Ampliffer Test Connections

The tubes should have long lUfe because of the
moderate loading and intermittent service, but when

‘thelr replacement does become necessary, relay D

must be readfusted to correspond with the charac-
teristics of the new tubes,

When the tubes are replaced, adjust the bias
potentlometer R4 until the plate currents of the two
tubes are equal, with Loth tubes in the relay and a
temporary jumper across studs 5 and 6. The plate
currents should be greater than 2 milllamps.

Be sure to remove the temporary jumper from

’ 5'60

M
To adjust the relay, {irstconnect a + 6 to -24 v
grid control source per Fig. 4, block C closed go
that A can operate, and {nsulate the 1-2 contact of
E so that A cannot seal in.

Apply minimum control voltage (not less than
0.8 rated value) and see that the rightcontact closes
(indicated by A picking up) as the grld voltage ts
changed from positive to maximum negative, Then
apply normal control voltage and adjust the left
contact or pole plece slightly sc that the contact
closes (indicated by B picking up) at a value between
0.1 v before zero and 0.2 v after zero as the grid
voltage {8 changed from maximum negative to posi-
tive. " Note that the voltmeter reads positive when
the grid voltage s negative. If the contact chatters,
the ture operating point is the voltage at which the
first closure occurs. Turning elther the statlonary
contact or the pole plece in toward the center will
cause the contact to close earlier, and vice versa.

In declding whether to move the contact or the
pole plece, keep in mind that (1) alarge gap between
armature and pole plece In the closed positionof the
adjacent contact gives a weak operating force and
a small total contact gap, but (2) some gap must be
maintalned between the armature and pole plece at
the polint where the contact Just closes, In order to
permit wipe and to Insure that the avallable operat-
ing current can release the armature to close the
other contact. If contact chatter {s encountered, as
mentioned above, the wipe shouldbe reducedas much
a8 possible, ag this tends to eliminate chatter.

After adjusting the left stde at normal d-c¢
voltage, check that the right slde still closes at
minfmum voltage, If the right side has to be re-
adjusted, check the left slde again afterward, at
normal voltage, readjusting U necessary, and so on
back and forth until the desired operating valuesare
obtalned with just a small pole plece gap on each
side when the correspondingcontactis barely closed.
Make sure the pole pleces are locked securely, and
recheck operating values if the locknuts were found

loose.

B. Middle Unit

(1) Adjustments common to all three relays, A, B
and E:
i. With telephone e relays in the de-ener-

Ezed position all clircuft closing contacts should
ve a gap of 0.015" and all cfrcult openling contacts
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have a wipe of 0.005", Gap may be checked by
tnserting a feeler gage and wipe can be checked by
observing the amount of deflection on the stationary
contact before parting the contacts. The armature
should then be operated by hand and the gap and wipe

again checked as described above.

2. Telephone type relay contact gaps may be

reagéusted by bending the stationary contact brush
to obtain 0.015" gap. When the adjustments are

made, the wipe of the circuit closing contacts should
be checked to be 0.005'" and wipe adjustment can be
made. by bending the moving contact brush as re-

- qutred.
" (2) Adjustments not common to all three relays.

Relay A

The drop out time of the A relay should be
approximately one-quarter of a second. This (s
adjusted by the residual screw in the armature,
and by the gap between the armature and the frame.

Relay B

Adjust the residual screw to give about 2 mils
armature gap In the energized position, and lock the
adjustment. Check that the gap between the arma-
ture and the frame in the energlzed positionis about

5 mils.

Relay E

Check that the gap between the armature and
the frame {3 about 5 mils in the energized position.
Adjust the residual screw so that when operating at
minimum d-c¢ control voltage (not less than 0.8
normal) E starts to drop out when B picks up, and
yet holds In. An occasional fatlure to hold in at this

minimum voltage (s permissible and indicates

correct adjustment.
C. Lower Unit

Relay C
All nuts, bolts, and connections should be tight.

The flexible contact leads should be free, that
is, should not touch any part of the relay except the
terminals to which they are connected.

The. normally closed (b) contact should have

| 1/16" wipe.

There should be at least 1/32" gap on the "2"
contact with the "b" contact just open.

Relay F

The wipe on the normally open "a" contacts
should not be less than 1/32 inch measures between
the upper extremity of the armature and the pole

plece,
RENEWAL PARTS

When ordering renewal parts, address the
nearest Sales Office of the General Electric Com-
pany, refer to part bulletin GEG-1178, specify the
quantity required, and give the cataiog number.

If it 18 necessary to replace the tubes, refer to
the section on Operation and Malntenance for the
necessary readjustment of relay D,

Although minor repairs and replacements may
be done n the fleld, itis recommended that the relay
and auxtliary box be returned to the factory {f major

‘repalrs are necessary.

F:ig. 5 (10LABS536-1)

Typical Extemmnal Connections For Relay Type CES11F Forms 21

< rs

And Up
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