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GEH-1814

VOLTAGE RELAYS
TYPES

IAV51A
TAV52A
IAV 537, 538, 53C, 530, 53K, 53L, 53M and 53N

DESCRIPTION O

Type IAV relays are single-phase, voltage operated, induction-disk relays with adjustable time delay.
The IAVS51A and IAV52A are overvoltage relays. The IAVS53A, B, C, D, K, L, M, N are over- andpundervoltage

relays.
APPLICAT ION %
These IAV relays are used for protection against alternating current over;:?!iiﬁé or permissive con-

trol and tripping of automatic equipment, and for ground detection on equipme eders.

Fig. 10 shows the typical connections for the application of an IAVS51Aqrel or protection against
overvoltage in a three-phase system. The IAV52A can be used for application quiring two trip output
circuits. The operating time characteristics for these relays are shown Fig. 12.

Fig. 11 shows the connection diagram for IAV53 over- and undervd{itage Pelays. The IAV53A has separate

normally open and normally closed contacts with seal-in units on eagh act. A typical application for

permissive control and tripping of automatic equipment would util Bhe normally open contact to enable

the machine breaker closing circuit when normal machine volt i ent, and the normally closed contact

to operate the machine breaker trip circuit for undervoltage i The operating time characteristics

for the IAV53A and IAV53B relays are shown in Fig. 13. ime characteristics are shown in Fig.14.
normally be applied with a phase-to-

The IAC53C is designed for ground fault protection
neutral connection, giving 58 percent of rated vo]t:age..,i:i.‘E ay is adjusted to have a 10-second operating
time for either a ground on the connected phase (0 VO]Q s the UV contact), or a ground on another

—

phase (rated volts operates the OV coil).

0
L 4
The operating circuit ratings availabl own in Table I. The operating coil will stand rated
voltage continuously on any tap and will sta p voltage continuously on the taps above rated voltage.
RELAY 300 Hz 50 Hz 40 Hz 35 Hz 25 Hz
TIAV51A 115 115 115 115
199 199
208
230 230 230
460 460
TIAV52A 115 115 115
199 199 199
230 230 230
460
‘ . .
Thesa&instwetions do not purport to cover all detadlds or variations 4n equipment nor to provide §onr
cvety paadi@le contingency to be met in connection with {nstallation, operaticn or maintenance. Should

surthen

ation be desired on should particular problems arnise which are not covered sufgiciently §fon
the

's purposes, the matten should be referrned to the General Efectric Company.

e extent frequined the products described herein meet applicable ANST, TEEE and NEMA standanrds;
such asswwance L5 gdven with respect to fLocal codes and ordinances because they vaw greatly.
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TABLE I (Con't.)

VOLTAGE RATINGS
RELAY 300 Hz | 140 Hz 100 Hz 60 Hz 50 Hz 40 Hz 35 Hz 5H
TIAVS53A 115 115 115 115 115
230 230 230 230
460 @
1IAV538 115 115 115
230 230
460
TAV53C 115 115 115
199 199 199
IAV53D 115 115 115
240
The current-closing rating of the contacts is 30 amperes for v gagnot exceeding 250 volts. The
current-carrying ratings are affected by the selection of the tap al-in coil as indicated in
Table II.

TABLE II

S

z-gg 0.2-Amp TAP
Tripping Duty 3
Carry Continuous] 0.3

The two-ampere tap has a d-c resistancé.‘iis.' ohms and a 60 cycle impedance of 0.53 ohms while the
ce

FUNCTION

0.2-ampere tap has a seven-ohm d-c resistan a%52 ohm 60 cycle impedance. The tap setting used on the
seal-in element is determined by the curre by the trip coil.

The 0.2-ampere tap is for use with w1 1s that operate on currents ranging from 0.2 up to 2.0
amperes at the minimum control voltagefl If¢this tap is used with trip coils requiring more than two amperes,
there is a possibility that the sevép- rgsistance Will reduce the current to so low a value that the
breaker will not be tripped.

The two-ampere tap should u with trip coils that take two amperes or more at minimum control

voltage, provided the tripping does not exceed 30 amperes at the maximum control voltage. If the
tripping current exceeds 30 agiper auxiliary relay should be used, the connections being such that the
tripping current does not pas§) thr@ugh the contacts of the target and seal-in coil of the protective relay.
The above data in re contact rating applies to all relays covered by these instructions except
the Types IAV53B and 5 h do not have seal-in units. In these cases, the contact ratings are
1imiced in their cuften ing capacity by the interrupting ratings as shown below:
FUNCTION | VOLTS AMPERES
a-c d-c
r's Make and 125 1.5 0.3%*
interrupt 250 0.75 0.15%+
at 600 0.00 0.00

*» Noninductive Load
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Burdens for the various relay types are given in Table III.

TABLE III
RELAY VOLTAGE TAP*+ | vOLT- | POMER WATTS
TYPES RATING SETTING | AMPS | FACTOR
60 - CYCLE BURDENS
IAVS1A 15 140 1.3 0.34 o@
& 120 1.8 0.35 5
IAV52A 105 2.4 0.34 .
93 3.1 0.33
82 3.9 0.32
70 5.4 0. .7
64 6.6 0. 2.1
55 9.2 3.2
IAV53A, s 140 2.2 32 0.7
IAV538, 120 3.0 : 0.9
& 105 4.0 1.2
IAV53D 93 .31 1.7
82 .32 2.2
70 .34 3.4
64 .36 4.3
55 .39 6.6
IAVS3C ns NO TAP .29 1.7
50 - CY
IAVS1A ns 1.2 0.34 0.4
& 20 1.6 0.34 0.5
IAV52A 105 2.1 0.34 0.7
93 2.8 0.38 1.9
82 3.6 0.36 1.3
70 5.1 0.34 1.7
64 6.2 0.34 2.1
55 8.2 0.34 2.9
IAV53A 0 140 1.9 0.32 0.6
& ‘.i..' 120 2.5 0.30 0.8
IAV53 105 3.4 0.29 1.0
93 4.6 0.31 1.4
82 6.0 0.32 1.9
70 8.4 0.35 2.9
64 12.9 0.29 3.7
55 13.2 0.35 4.6
Bk NO TAPS 4.8 0.32 1.6
25 - CYCLE BURDENS
AVS1A s 140 1.1 0.50 0.5
& 120 1.5 0.49 0.8
IAV52A 105 2.1 0.49 1.0
93 2.7 0.47 1.2
82 3.4 0.49 1.7
70 4.8 0.49 2.4
64 5.8 0.49 2.9
55 8.2 0.49 4.0

**Minimum pickup volts.
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TABLE III (Con't.)
RELAY VOLTAGE TAP ** VOLT- POWER WATTS O
TYPES RATING SETTING AMPS FACTOR O
25 - CYCLE BURDENS (Con't.)
TIAV53A 115 140 1.7 0.32 0.5
& 120 2.3 0.30 0.7 L 4
TAV538 105 2.9 - 0.30 0.9
93 4.2 0.30 1.3
82 5.3 0.32
70 7.5 0.34 .
64 9.5 0.34
55 12.9 0
TAV53C 115 NO TAPS 4.2 0.3 .
**Minimum pickup volts.
CHARACTERISTICS
The Type IAV51A is an overvoltage relay with single-circuj S, ontacts which close when the
voltage increases to pickup value as set on the tap block. Th hme y in closing the contacts is

determined by the setting of the time dial at the top of the sha
relay are shown in Fig. 12.

The IAV52A relay is similar in every respect to the 51
for closing a second circuit. The time-voltage characte

The IAV53A relay is an under-and overvoltage re double-throw contacts. The left-hand contacts
)

e time-voltage characteristics of this

lay except that it has additional contacts
re shown in Fig. 12.

close as the voltage increases to some predeterminedfva The right-hand contacts close when the voltage
lecreases to some lower value. Between these t ge Jlvalues both contacts are open. Time-voltage
characteristics are shown in Fig. 13.

The Type IAV53B relay differs from the V53A relay in that it does not have seal-in elements.
Time-voltage characteristics are shown in Fig. .

The Type IAV53C relay is similar to
The relay is adjusted to close its righ
rated voltage to zero voltage; with thj

e J/YPe IAV53A relay except that there are no taps on the coil.
éﬁ’ s in 10 seconds when the voltage is reduced from 58 percent

‘ Bration the relay closes its left contacts in approximately

10 seconds when the voltage is inceease 58 percent of rated voltage to rated voltage. These relays

are used connected line-to-ground s Mder normal conditions the relay receives 58 percent of rated

phase-to-phase voltage and both re ‘.SG§¢acts are open. If the phase to which the relay is connected is

grounded, the relay voltage goe!!‘:‘.'fo and the right-hand contacts close in 10 seconds. If either of the

e

other two phases are grounded, voltage increases to rated voltage and the left-hand contacts

close in approximately 10 sec .
The IAV53D relay is simi the Type IAV53B relay except that it has a shorter time curve. Time-
voltage characteristics a n in Fig. 14.

i | to the Type IAVS53A, IAVS53L to IAV53B, IAV53M to IAV53C and IAV53N toIAV53D.
ingthégdouble-end case with contacts connected between the upper and lower blocks and
ed gt0 both blocks. The purpose of this is to avoid false tripping of the breaker if
the connecting pl aregremoved and subsequently reinserted with the relay in the reset position, i.e.,
circuit opening cont closed. Insertion of either plug causes the relay to pick up; both plugs must be
in place before the contact circuits are completed. See internal connections Fig. 6-8 for coil and contact
circuits, and Figz.}l for external connections.

The Type IAV53
A1l four relays ar
operating coils

CONSTRUCTION
The ys are of the induction disk construction. The disk is actuated by a potential operating
coil 0 minated U-magnet. The disk shaft carries the moving contact, which completes the trip or alarm

it touches the stationary contact or contacts. The disk shaft is restrained by a spiral spring
e proper contact closing voltage, and its motion is retarded by permanent magnets acting on the
ve the correct time delay.

re is a seal-in unit mounted to the left of the shaft as shown in Fig. 15. This unit has its coil
ries and its contacts in parallel with the main contacts such that when the main contacts close, the

* Indicates revision
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seal-in unit picks up and seals in. When the seal-in unit picks up, it raises a target into vie
latches up and remains exposed until released by pressing a button beneath the lower-left corne
cover.

The case is suitable for either surface or semi-flush panel mounting and an assortment@'dwar‘e is
provided for either mounting. The cover attaches to the case and also carries the reset mec m when
one is required. Two of the cover screws have provision for a sealing wire.

The case has studs or screw connections at both ends or at the bottom only for the exf!rna] connec-
tions. The electrical connections between the relay units and the case studs are through spring-
backed contact fingers mounted in stationary molded inner and outer blocks be ee% nests a removable
connecting plug which completes the circuits. The outer blocks, attached to tl as ave the studs for
the external connections, and the inner blocks have the terminals for the in al§gonnections.

The relay mechanism is mounted in a steel framework called the cradle a complete unit with all
leads being terminated at the inner block. This cradle is held firmly in e with a latch at the top
and the bottom and by a gquide pin at the back of the case. The cases apd cra@jes are so constructed that
the relay cannot be inserted in the case upside down. The connecting pl sides making the electrical
connections between the respective blocks of the cradle and case, al ks the latch in place. The
cover, which is fastened to the case by thumbscrews holds the conne@®ing pYug in place.

To draw out the cradle from a single ended case, the cover
plug can be drawn out. In so doing, the trip circuit is fi
opened. After the connecting plug has been removed, the low
drawn out. To replace the cradle, the reverse order should beyf

irst be removed. Then the connecting
then the voltage circuits are

can be released and the cradle easily
owed.

RECEIVING, HAND

RECEIVING &

These relays, when not shipped as a part of ro¥ panel, will be shipped in cartons designed to
protect them against damage. Immediately upon_redgi the relay, an examination should be made for any
damage sustained during shipment. If injury ou ndling is evident, a damage claim should be filed
at once with the transportation company ang earest General Electric Sales Office should be notified
promptly.

HANDLING \
Reasonable care should be exercised i acking the relay in order that none of the parts are

damaged or the adjustments disturbed

STORAGE ¢ ()

)

If the relays are not tQ béginstd¥led immediately, they should be stored in their original cartons in
a place that is free from mok ust, and metallic chips.

ACCEPTANCE TESTS

D

Immediately upon r ‘che relay an INSPECTION AND ACCEPTANCE TEST should be made to insure that

no damage has been sus in shipment and that the relay calibrations have not been disturbed.
If no pick ::!..!b the left contact is specified on the requisition for the relays with tap blocks,
the relay is s with the tap plug in the fifth tap. If pickup is specified, the tap plug is set in the

thits value. If a specified value does not coincide with one of the taps the tap plua
st the required value (the lower tap is used if the value is half way between two taps
sted to obtain the required pickup.

is put in the ta
and the sprina is

VISUAL INSPECTIQE

Checkythe nameplate stamping to insure that the model number and rating of the relay agree with the
requis

e the relay from its case and check that there are no broken or cracked molded parts or other
s f physical damage and that all screws are tight. Check that the shorting bars are in the proper
0 (s) and that they are properly formed (see Fig. 9).
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CAUTION

EVERY CIRCUIT IN THE DRAWOUT CASE HAS AN AUXILIARY BRUSH. IT IS ESPECIALLY IMPORTANT ON CU
CIRCUITS AND OTHER CIRCUITS WITH SHORTING BARS THAT THE AUXILIARY BRUSH BE BENT HIGH ENOUGH T HE
CONNECTING PLUG OR TEST PLUG BEFORE THE MAIN BRUSHES DO. THIS WILL PREVENT CT SECONDARY CIRGUITS §§ROM
BEING OPENED.

MECHANICAL INSPECTION

1. On relays which have time dials, the dials will be set at zero before the relay leaves e factory.
It is necessary to change this setting in order to open the relay contacts.

2. 0On all relays with locked time dials, make sure the two time-dial locking screws tight. These
locking screws are to prevent the dial from moving when the relay is subjected igh operating torque.

3. The moving contact should be fastened securely in its support and should ehgdgelthe stationary contact
about in the middle or at least 1/16 inch inside the periphery of the st@tioaafy contact.
4. The stop arm leaf spring should deflect about 1/64 inch and the stop a uld clear the molded block

by at least .020 inch.

5. Any foreign material must be cleaned out of stator air gaps. e between the disk and either
the drag magnet or U-magnet should be at least 0.010 inch for @An sition of the disk.

6. End play of the disk should be from 0.005 inch to 0.010 i play should not be so great as to
allow the disk to strike the U-magnet or the drag magnet. that top and bottom pivot and bearing
screws are tight.

7. There should be no noticeable friction in the rotati t ure.
8. Rotate the time dial to the zero position. Check b ans of a neon lamp that the contacts just close.
There should be approximately 1/32 inch wipe on% ionary contact. If the contact does not

close, adjust the disk position by backing off clamping screws on the stop arm and rotating
s provides a coarse adjustment. Retighten the

the stop arm relative to the cutout in th

clamping screws.

For fine adjustment of contact closing; e stationary contact brush in or out by means of its
adjusting screw; after this adjustment, check ®¥hat the screw is held firmly in its support.

9. On double-throw relays, the support p@s the upper spring should clear the insulating plate by at
least 1/64 inch.

ELECTRICAL TESTS L 4

A. _DRAWOUT RELAYS GENERAL \\
Since all drawout re]ays.,‘iﬂ!g ce operate in their cases, it is recommended that they be tested in
their cases or an equivalen;@"
est

r,
se. In this way any magnetic effects of the enclosure will be
accurately duplicated duri g. A relay may be tested without removing it from the panel by using
i akes connections only with the relay and does not disturb any shorting
»@the 12XLA12A test plug may also be used. Although this test plug allows
also requires CT shorting jumpers and the exercise of greater care since
the relay and the external circuitry.

a 12XLA13A test plug. T
bars in the case. Of co

greater testing flexhil
connections are m toRho

B. POWER REQUI GENERAL

A1l alternatin rrent operated devices are affected by frequency. Since non-sinusoidal waveforms
can be analyzed as a fundamental frequency plus harmonics of the fundamental frequency, it follows that
a]ternating-currez} devices (relays) will be affected by the applied waveform.

Therefare, in order to properly test alternating-current relays it is essential to use a sine wave

of curr Jor voltage. The purity of the sine wave (i.e. its freedom from harmonics) cannot be
expre sda finite number for any particular relay, however, any relay using tuned circuits, R-L or
RC nétwo or saturating electromagnets (such as time-overcurrent relays) would be essentially affected

inusoidal wave forms.

jmilarly, relays requiring d-c control power should be tested using d-c power and not full wave

ed power. Unless the rectified supply is well filtered, many relays will not operate properly due to
dips in the rectified power. Zener diodes, for example, can turn off during these dips. As a general

ule the d-c source should not contain more than 5 percent ripple.

8
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C. PICKUP VOLTAGE TEST

The pickup voltage should be checked on one or more taps on relays which close contacts on i
voltage. The drop-out voltage should be checked on one or more taps on relays which close conta
decreasing voltage. See relay nameplates for values of pickup or drop-out voltages (closing
or left contact).

D. TIME-VOLTAGE TEST

The time-voltage curves should be checked for one or more settings. ¢

Recommended test connections for the above test are shown in Fig. 17 for the o age relays such
as the Types IAV51A and IAV52A. The under- and overvoltage relays such as the S A, IAV53B, IAV53C
and IAV53D can be checked for time of closing left contacts by using connection in Fig. 17, and for
closing right contacts by the connections shown in Fig. 18. Of course the sea}f-i shown in the figure
is not used in the case of the IAV53B and IAV53D, but all stud numbers are cor@smd numbers 1 and 2
should be substituted for stud numbers 9 and 10 on Fig. 18 for testina the r age contacts of the
Type IAV53C relay. (See internal diagram, Fig. 5.)See internal connectio . 6-8,for contact and coil
connections for IAV53K, IAVS53L, IAV53M and IAVS3N.

INSTALLATION Q
INSPECTION

At the time of installation, the relay should be inspecte %shed contacts, loose screws, or
other imperfections. If any trouble is found, it should be cor in the manner described under
MAINTENANCE. Check the nameplate for model number and ra

LOCATION \
&L

The location should be clean and dry, free from du d excessive vibration, and well lighted to

faciliate inspection and testing.
MOUNT ING

The relay should be mounted on a vertica ace. The outline and panel drilling dimensions are shown
in Fig. 19 for relay Types IAV51A, IAV52A ang I C. Fig. 20 shows outline and panel drilling for relay
Types IAV53A, IAV53B and IAV53D. h&outline and panel drilling for relay Types IAV53K,

Fig. 21 sho
TIAVS53L, IAVS53M and IAVS3N.
CONNECT IONS

Internal connections are ShOdk‘ii..; 1 to 8 for the various relays.
GROUND CONNECTIONS &
One of the mounting studsger ws should be permanently grounded by a conductor not less than No. 12

B&S gage copper wire or its dfuiv t.

FIELD INSTALLATION TESTS

Before the re1a§.‘i~..' jn service, the pickup voltage and time-voltage tests described in ACCEPTANCE TEST

a period program be followed. It is recognized that the interval between periodic checks will vary
dependi on environment, type of relay and the user's experience with periodic testing. Until the user
has a ed enough experience to select the test interval best suited to his individual requirements
it gested that the points listed under INSTALLATION PROCEDURE be checked every six months.
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MAINTENANCE O
DISK AND BEARINGS ‘

The lower jewel may be tested for cracks by exploring its surface with the point of a ﬁ'@d]e.
If it is necessary to replace the jewel, the jewel should be turned up until the disk is cente in the
air gap, after which it should be locked in position by the set screw provided for the purpose.

CONTACT CLEANING *

For cleaning fine silver contacts, a flexible burfishing tool should be us
flexible strip of metal with an etched roughened surface, resembling in effect a
polishing action is so delicate that no scratches are left, yet corroded materi;
and thoroughly. The flexibility of the tool insures the cleaning of the actua
times an ordinary file cannot reach the actual points of contact because of some
other part of the relay.

Fine silver contacts should not be cleaned with knives, files or abr@give }Paper or cloth. Knives or
files may leave scratches which increase arcing and deterioration of tl 0 s. Abrasive paper or cloth
may leave minute particles of insulating abrasive material in the cont@ct d thus prevent closing.

The burnishing tool described above can be obtained from the 0
SERVICING AND ADJUSTM

TARGET AND SEAL-IN UNIT

For trip coils operating on currents ranging from
set the target and seal-in tap plug in the 0.2-ampere t

. onsists of a
erfifle file. The

be removed rapidly
Mats of contact. Some-
ftruction from some

.0 amperes at the minimum control voltage,

For trip coils operating on currents ranging fromef.?2
set the target and seal-in tap plug in the 0.2-ampere,t

For trip coils operating on currents ranging fffo 30 amperes at the minimum control voltage,
place the tap plug in the 2.0-ampere tap.

0 2.0 amperes at the minimum control voltage,

The tap plug is the screw holding the nd stationary contact of the seal-in element. To
change the tap setting, first remove the cemn ng plug. Then, take a screw from the left-hand stationary
contact and place it in the desired tap. N ove the screw from the other tap, and place it in the

left-hand contact. This procedure is necegsary§to prevent the right-hand stationary contact from getting
out of adjustment. Screws should not be f/n SQth taps at the same time as pickup for direct current will
be the higher tap value and a-c pickup wi CE increased.

VOLTAGE SETTING

L 4

The voltage at which the con ‘h’s; rate may be changed by changing the position of the tap plug
in the tap block at the top of r fo® relays such as the IAV51A, IAV52A, IAV53A, IAV53B, and IAV53D
which have tapped coils. The g this adjustment is from 55 to 140 volts on the 115 volt ratings, 70

to 140 volts on the 199 volt r 10 to 280 volts on the 208, 230 and 240 volt ratings, and 220 to 560
volts on the 460 volt ratinggf

The pickup of the re ny voltage tap is adjusted by means of a spring-adjusting ring. The
ring may be turned by in a teol in the notches around the edge (see Fig. 15.) By turning the ring,
the operating voltag@yof \gffe pelay may be brought into agreement with the tap setting employed if, for
some reason, this j as been disturbed. The adjustment also permits any desired setting between
the various taps reWy is adjusted at the factory to operate from any time-dial position at a
minimum voltage @i five percent of the tap setting for the relays with the tapped coils mentioned
above. For those with untapped coils, pickup occurs at a voltage which is eight percent of rated
voltage. The relays W€set at 80 percent of the operating value on all the overvoltage relays. Operating
voltage for the overvoltage relays is the minimum voltage for a given tap setting at which the contacts
Jjust make.

4
On thé§under- and overvoltage relays such as the IAVS53A, IAV53B, IAV53C, and IAV53D, the operating
voltage given tap setting is the minimum voltage at which the left-hand contacts close. The right-
hand tagts'will then close at a certain percentage of operating voltage. If it is desired to change
this age, the right-hand moving contact may be rotated on the shaft after first loosening the

screws that hold it in place. Changing the position of this contact gives an adjustment of the

vol 0 close the right-hand contacts between 50 and 95 percent of the voltage which closes the left-hand
Changing the position of the right-hand contacts changes the voltage at which the left-hand

tacts close. Hence, simultaneous adjustments for closing left and right contacts must be made to obtain
sired characteristic.

10
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TIME SETTING

The time of operation of the overvoltage relays is determined primarily by the setting of e
dial, while that for the under-and overvoltage relays is determined by the spread of the co ts ex-
plained under VOLTAGE SETTING. Further adjustment is obtained by moving the permanent magnét aldmg its
supporting shelf; moving the magnet in toward the back of the relay decreases the time whﬂmg it out
increases the time.

Fig. 12 shows the time-voltage characteristics of the Type IAV51A and IAV52A relays wi‘h the dial
setting for obtaining each characteristic. To make time settings, set the time dial_to the number re-
quired (to give the desired characteristic) by turning it until the number lines iggb the notch in the
adjacent frame. The time indicated by the curves is the time required to c1osﬂ.i.‘.. 18y contacts when

v

the voltage is suddenly increased from a value below pickup to the value on the

relay is automatically determined by the setting of the ratio of the voltage e the right contacts
to the voltage to close the left contacts. Fig. 14 shows the time-voltage eristics of the Type
IAV53D relay. No curve is given for the Type IAV53C since its time-voltadge ch@racteristics are explained
under the section heading CHARACTERISTICS.

Fig. 13 shows the characteristics of the Type IAV53A and IAV53B relay. %@ characteristic of the
s

The time-voltage characteristics are plotted in percent thus ma tiem applicable for all tap

settings.
BEARING AND CONTACTS

See MAINTENANCE.

RENEWAL

It is recommended that sufficient quantities of ewal¥arts be carried in stock to enable the prompt
replacement of any of those worn, broken or damaged s bulletin number GEF-2149 gives a list of those
e to possible abnormal conditions.

most subject to wear in ordinary operation and to %
When ordering renewal parts, address thg Ares les Office of the General Electric Company, specify

quantity required, name of part wanted as Figs. 15 and 16, and give complete nameplate data,
including serial number. If possible give th€gBeneral Electric Company's requisition on which the relav was

N
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N

O
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RESISTOR
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