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VOLTAGE RELAYS
TYPE 1AV

()O

INTRODUCTION .

These relays are of the induction disk construc-
tion. The disk is actuated by a potential operating
coil on a laminated U-magnet. The disk shaft
carries the moving contact, which completes the trip
or alarm circuit when it touches the stationary con-
tact or contacts. The disk shaft is restrained by a
spiral spring to give the proper contact closing
voltage, and its motion is retarded by permenanet
gultgnets acting on the disk to give the correct time

elay.

There is a seal-in unit mounted to the left of
the shaft as shown in Fig. 16. This unit has its
coil in series and its contacts in parallel with the
main contacts such that when the maincontacts close,
the seal-in unit picks up and seals in. When the
seal-in unit picks up, it raises a target into view

which latches up and remains exposed untilreleased,

by pressing a button beneaih the lower-left corner
oi the cover.

The case is suitable for either surfaceor semi-
flush panel mounting and an assortment of hardware
is provided for either mounting. The cover at
to the case and also carries the reset mec
when one is required. Two of the cover,s
have provision for a sealing wire.

The case has studs or screw connecti
ends or at the bottom only for the ext

nections. The electrical connections the
relay units and the case studs are ough
spring backed contact fingers mouhted ionary
molded inner and outer blocks be nests
a removable connecting plug whi€h cOmpletes the

circuits. The outer blocks, to the case,
have the studs for the external neetions, and the
inner blocks have the ter 1s the internal
connections.

ounted in a steel

e @nd is a complete unit
d at the inner block.

fi in the case with a latch
tom¥and by a guide pin at the
cases and cradles are so
constructed that y cannot be inserted in the
case upside down. he connecting plug, besides
making the electrical connections between the re-
spective blocks of the cradle and case, also locks
the latch jn plac®. The cover, which is fastened to
the case thumbscrews holds the connecting plug
in plac

The relay mechani
framework called the c
with all leads bei
This cradle is h
at the top and
back of the c

connecting plug can be t. In so doing,
the trip circuit is firstfo then the voltage
circuits are opened. e connecting plug
has been removed, the atch can be released
and the cradle eas d To replace the

To draw, out the cra % single ended
case, the cover must first r ved. Then the
u
)

n out.

cradle, the reverse r should be followed.
Q&cnﬂou

The re protective devices to close

trip or its whenever the voltage applied

to their o ing coils reaches some predetermined

€S 5 through 8 demonstrate some of
ns. The functions are described in
il in the paragraphs the follow.

gr r
Q&PRATING CHARACTERISTICS

he Type IAV51A is an overvoltage relay with

e-circuit closing contacts which close when
the voltage increases to pick-up value as set on the
tap block. The time delay in closing the contacts
is determined by the setting of the time dial at the
top of the shaft. The time-voltage characteristics
of this relay are shown in Fig. 1.

valu i
the a

The Type IAV51D relay is a low pick-up,
voltage relay normally used for ground fault pro-
tection on a-c rotating machines. It is of the same
general construction as the Type IAV51A relay ex-
cept that it has a capacitor and tapped resisto:
connected in series with the operating coil. The
capacitor is added to tune the circuit, giving a low
pick-up voltage at rated frequency. At ratedvoltage
the operating U-magnet is highly saturated, in-
creasing the impedance of the circuit thus limiting
the current to a safe value. The taps on the re-
sistor are connected to the tap block to provide
a four-to-one range of pickup. As shown in the
typical external connection diagram, Fig. 6, this
relay is connected to the machine neutral potential
transformer through a closed contact on the auxi-
liary tripping relay, hence is energized only when
a ground occurs. To obtain still lower pickup than
the normal calibration, it is permissible to insert
an inverted potential transformer between the ma-
chine neutral transformer and the relay coil cir-
cuit. Time curves are shown in Fig. 3.

be referred to the General Electric Company.

instructions do not purport to cover all details or variations in equipment nor to provide for every possible
ency to be met in connection with instollation, operation or maintenance. Should further information be desired
ould particuiur problems arise which are not covered sufficiently for the purchaser’s purposes, the matier should
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The IAV51K relay is similar to the IAV51D
except that it has an external capacitor.

The IAV52A relay is similar in every respect
to the IAV51A relay except that it has additional
contacts for closing a second circuit.

The IAV53A relay is an under-and overvoltage
relay with double-throw contacts. The left-hand
contacts close as the voltage increases to some
predetermined value. The right-hand contacts close
when the voltage decreases to some lower value.
Between these two voltage values both contacts are
%Qen.z Time-voltage characteristics are shown in

ig. 2.

The Type IAVS53B relay differs from the Type
IAV53A relay in that it does not have seal-in ele-
i.l‘l.entg. Time-voltage characteristics are shown in

ig. 2.

The Type IAV53C relay is similar to the Type
IAV53A relay except that there are no taps on the
coil. The relay is adjusted to close its right con-
tacts in 10 seconds when the voltage is reduced
from 58% rated voltage to zero voltage; with
calibration the relay closes its left contacts ipfa
proximately 10 seconds when the voltage ,is
creased from 58% of rated voltage to rated
These relays are used connected line-to-groundygo
that under normal conditions the relay receij
of rated phase-to-phase voltage and both r
tacts are open. If the phase to which
connected is grounded, the relay voltage

zero and the right-hand contacts cldse il 0 s¢conds.
If either of the other two phases a ed, the
relay voltage increases to rated, Wol and the

left-hand contacts close inaperyl seconds.

The IAV53D relay is si the Type IAV-
53B relay except that it orter time curve.
Time-voltage characteri e shown in Fig. 4.

it ratings available are 115
or 230 volts at 60, 50 or 25 cycles. The operating
coil will stand rated voltage continuously on any
tap and will stand"tap voltage continuously on the
taps above rated voltage.

rent closing rating of the contacts .is
res for voltages not exceeding 250 volts.
nt-carrying ratings are affected by the
n of the tap on the seal-in coil as indicated
llowing table.

Amperes COl
Function
2-Amp Tap | 0.2-Amp Tap
F
Tripping Duty 30 3
Carry Continuously Z\ 0.3

-c resistance of 0.13
ce of 0.53 ohms while
ohm d-c resistance and
nce. The tap setting used

The 2-ampere ta]
ohms and a 60 cycle e
the 0.2-ampere ta
a 52 ohm 60 cycl
on the seal-in ele

ere tap is for use with trip coils
currents ranging from 0.2 up to 2.0

e is apossibility that the 7-ohm resistance
duce the current to so low a value that the
e will not be tripped.

The 2-ampere tap should be used with trip coils
that take 2 amperes or more at minimum control
voltage, provided the tripping current does not ex-
ceed 30 amperes at the maximum control voltage. If
the tripping current exceeds 30 amperes an auxiliary
relay should be used, the connections being such
that the tripping current does mnot pass through the
contacts of the target and seal-in coil of the pro-
tective relay.

~ The above data in regard to contact rating ap-
plies to all relays covered by these instructions
except the Types IAVS53B and IAV53C which do not
have seal-in units. In these cases, the contact rat-
ings are limited in their current-carrying capacity
by the interrupting ratings as shown below:

Amperes
Function Volts
AC DC
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 Relay | Voltage ' Tap* | Volt-
Burdens for the various relay types are given Types Rating | Setting | Amps
in the following table:
50 - Cycle Burdens (Con't.)
Rela Voltage { Tap* | Volt- | Power | Watts ¥
Typeg Rating |Setting | Amps | Factor IAV51D 199 8;3 ggg
C(4 0.70 |13.4
0.93 12.2
60 - Cycle Burdens IAV5ID | 115 |A 4 o021 | 78
30.6 0.52 16.
22.2 0.82 18.3
IAV51A 115 140 1.3 0.34 0.4 13.6 0.97 13.2
& 120 1.8 0.35 0.5
IAV52A 105 2.4 0.34 0.7 IAV51D 31.4 0.15 4.55
93 3.1 0.33 0.9 27.6 0.42 11.6
82 3.9 0.32 1.2 20.6 0.76 15.6
70 5.4 0.31 1.7 13.8 0.94 13.0
64 6.6 0.31 2.1
55 9.2 0.35 3.2 29.8 0.12 3.58
26.8 0.36 9.6
IAV51D 199 | A(16 35.2 0.08 2.85 21.4 0.69 14.7
B(24 30.8 0.32 9.75 14.95 | 0.92 13.7
C(40) 23.9 0.68 16.2
D(64) 14.9 0.90 13.5 29.6 0.23 7.6
IAV51D 115 [A(10 31.3 0.20 6.25 115 1140 1.9 0.32 0.6
B(15 26.4 0.38 9.9 120 2.5 0.30 0.8
C(25 20.7 0.72 14. AV53B 105 3.4 0.29 1.0
D(40) 13.8 0.93 93 4.6 0.31 1.4
82 6.0 0.32 1.9
IAV51D 345 |A(28) 38.6 | 0.15 4:] 70 8.4 0.35 2.9
B(42) 33.4 0.4 8 64 12.9 0.29 3.7
C(70) 24.8 0.78 e 55 13.2 0.35 4.6
D(112) 15.9 0. .2
- i IAV53C 115 No taps| 4.8 0.32 1.6
IAV51K 67 A(5.4 35.5 5.3
B(7.5 ) 32.5 10.3
C(12.5) | 2 17. 25 Cycle Burden
D£20) ~ 16.1 y
IAV52C 199 No taps, 8.5 IAV51A 115 140 1.1 0.50 0.5
& 120 1.5 0.49 0.8
IAV53A, 115 140 0.7 IAV52A 105 2.1 0.49 1.0
IAV53B, 120 0.30 0.9 93 2.7 0.47 1.2
& 105 0 0.31 1.2 82 3.4 0.49 1.7
IAV53D 9 4 0.31 1.7 70 4.8 0.49 2.4
7.0 0.32 2.2 64 5.8 0.49 2.9
9.9 0.34 3.4 55 8.2 0.49 4.0
12.0 0.36 4.3
17.0 0.39 6.6 IAV53A 115 140 1.7 0.32 0.5
& 120 2.3 0.30 0.7
IAV53C taps 5.7 0.29 1.7 IAV53B 105 2.9 0.30 0.9
gg 4.2 0.20 l.g
5.3 0.32 1.
50 - Cycle Burdens 70 75 0.34 2.6
4 64 9.5 0.34 3.3
IAV51 115 140 1.2 0.34 0.4 55 12.9 0.39 5.0
120 1.6 0.34 0.5
IA 105 2.1 0.34 0.7
93 2.8 0.38 1.9 IAV53C 115 No taps | 4.2 0.38 1.6
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 * Min. pick-up volts
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RECEIVING, HANDLING AND STORAGE

RECEIVING

These relays, when not shipped as a part of a
control panel, will be shipped in cartons designed
to protect them against damage. Immediately upon
receipt of the relay, an examination should be made
for any damage sustained during shipment. If in-
jury or rough handling is evident, a damage claim
should be filed at once with the transportation
company and the nearest General Electric Sales
Office should be notified promptly.

INSTALLATION

LOCATION
The location should be clean and dry, free from

dust and excessive vibration, and well lighted to
facilitate inspection and testing.

MOUNTING

The relay should be mounted on a vertical sur-
face. The outline and panel drilling dimensions are

panel drilling for relay Types IAV51K,

Voltage Relays Type IAV GEH®l181

omer - O

Reasonable care should be exercised in un-
packing the relay in order that none o‘the parts get
injured or the adjustments disturbed.

STO

If the relays are no
they should be stored
place that is free fro

chips. 0

NNECTIONS

Int nnections are shown in Figs. 9 to 15
fomthe i0Ws relays.
ROUND CONNECTIONS

KOne of the mounting studs or screws should be

installed immediately,
original carton in a
re, dust, and metallic

i

n No. 12 B&S gage copper wire or its equiva-

shown in Fig. 20 for relay Types IAV51A, IAV51
IAV52A, and IAV53C. Fig. 21 shows outline a manently grounded by a conductor not less
a
)

IAV53B and IAV53D.

ent.

N TMENTS

TARGET AND SEAL-IN

For trip coils operating @n cUrre ranging
from 0.2 up to 2.0 amperes at t m control
voltage, set the target and segl-in plug in the

0.2-ampere tap.

For trip coils oper xurrents ranging
from 2 to 30 amperes at the mfaimum control volt-
age, place the tap plu e 2.0-ampere tap.

The tap plug is rew holding the right-
hand stationary he seal-in element. To
change the tapgSetti irst remove the connecting
plug. Then, eft screw from the left-hand sta-
tionary cont d gltace it in the desired tap.
Next, remove rew from the other tap, and
place it in the le and contact. This procedure is
necessary to prevent the right-hand stationary con-
tact from getting out of adjustment. Screws should
not be jn both“taps at the same time as pickup for
d-c wil the higher tap value and a-c pickup will
be in .

VOLTAGE SETTING

e voltage at which the contacts operate may
changed by changing the position of the tap plug
e tap block at the top of relay for relays such as

the IAV51A, IAV52A, IAV53A, IAV53B, and IAV53D
which have tapped coils. The range of this adjust-
ment is from 55 to 140 volts on the 115 volt ratings
and 110 to 280 volts on the 230 volt ratings. The
Type IAV51D is provided with a four-tap resistor
in series with an untapped coil. For relays pro-
vided with taps, screw the tap plug firmly into the
tap marked for the desired voltage %below which the
relay is not to operate).

The pickup of the relay for any voltage tap is
adjusted by means of a spring adjusting ring. The
ring may be turned by inserting a tool in the notches
around the edge (see Fig. 16). By turning the
ring, the operating voltage of the relay may be
brought into agreement with the tap setting em-
ployed if, for some reason, this adjustment has
been disturbed. The adjustment also permits any
desired setting between the various taps. The relay
is adjusted at the factory to operate from any time-
dial position at a minimum voltage within five per-
cent of the tap setting for the relays with tapped
coil mentioned above. For those relays with un-
tapped coils, pickup occurs at a voltage which is
8 percent of rated voltage. The relays reset at
80 percent of the operating value on all of the over-
voltage relays. Operating voltage for the over-
voltage relays is the minimum voltage for a given
tap setting at which the contacts just make.
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On the under- and overvoltage relays such as
the IAV53A, IAV53B, IAV53C, and IAV53D, the
operating voltage for a given tap setting isthe mini-
mum voltage at which the left-hand contacts close.
The right-hand contacts will then close at a certain
percentage of operating voltage. If it is desired to
change thispercentage, the right-hand moving contact
may be rotated on the shaft after first loosening the
clamping screws that hold it in place. Changing the
position of this contact gives an adjustment of this
contact gives an adjustment of the voltage to close
the right-hand contacts between 50 and 95 percent
of the voltage which closes the left-hand contacts.
Changing the position of the right-hand contacts
changes the voltage at which the left-hand contacts
close. Hence, simultaneous adjustmentes for clos-
ing left and right contacts must be made to obtain a
desired characteristic.

TIME SETTING

The time of operation of the overvoltage relays
is determined primarily by the setting of the time
dial, while that for the under- and overvoltage relays
is determined by the spread of the contacts as ex-
plained under "Voltage Setting." Further adjustment
is obtained by moving the permanent magnet along
its supporting shelf; moving the magnet in toward
the back of the relay decreases the time while mov-
ing it out increases the time.

Fig. 1 shows the time-voltage characteristics of
the Type IAV51A and IAV52A relays with the dial

Before the relay is put in service s
given a partial check to determine th@t facgory ad-
justments have not been disturbed® 1 which
o before
cessary to

have time dials, the dials will be
the relay leaves the factory. is
change this setting in order th
tacts.

e relay con-

The pick-up voltage sh@uld checked on one
or more taps on relays whi e contacts on in-

creasing voltage. The -out voltage should be

checked on one or mor sfon relays which close
contacts on decre N .
The time-yPltagf curves should be checked for

one or more se

Recommended t connections for the above
test are shown in Fig. 18 for the overvoltage relays

L 4
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setting for obtaining each characteristic.
time settings, set the time dial to the nu
quired (to give the desired characteristic
it until the number lines up with the notchji
jacent frame. The time indicated by the
the time required to close the relay contacts when
the voltage is suddenly increased from a value below
pickup to the value on the curve. @

Fig. 2 shows the ch c%s of the Type
IAV53A and IAV53B relay. ti characteristic
of the relay automatically ined by the setting
of the ratio of the voltagefto the right contacts
to the voltage to close theYe tacts. Fig. 4 shows
the time-voltage chara i s of the TypelAV53D
relay. No curve is gi the Type IAV53C since
tics are explained under
erating Characteristics.”

characteristics are plotted in
percent ghu g them applicable for all tap

settings.

INSPECTION

w time of installation, the relay should be
ingpected for tarnished contacts, loose screws, or
'&}mperfections. If any trouble is found, it

1d" be corrected in the manner described under

Intenance."

TION

such as the Types IAV51A, TAV51D and IAV52A.
The under- and overvoltage relays such as the
Types IAV53A, IAV53B, IAV53C and IAV53D can
be checked for time of closing left contacts by using
connections. shown in Fig. 18, and for closing right
contacts by the connections shown in Fig. 19. Of
course the seal-in unit shown in the figure is not
used in the case of the IAV53B and IAV53D, but all
stud numbers are correct. Stud numbers 1 and 2
should be substituted for stud numbers 9 and 10 on
Fig. 19 for testing the undervoltage contacts of the
Type IAV53C relay. (See internal diagram, Fig. 15).

The relay may be tested while mounted on the
panel, either from its own or another source of
power, by inserting a separate testing plug in place
of the connecting plug. Or, the cradle can be drawn
out and replaced by another which has been laboratory
tested.

MAINTENANCE

ese relays are adjusted at the factory and it
is ble not to disturb the adjustments. If for
asons, they have been disturbed, the following

01 should be ubserved in restoring them:

DISK AND BEARINGS

The lower jewel may be tested for cracks by
exploring its surface with the point of a fine needle.

11
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(k-6400335)

Fig. 15

If it is necessary to replace the jewel, the jewel
should be turned up until the disk is centered 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
burnishing tool should be used. This consists of a
flexible strip of metal with an etched roughened
surface, resembling in effect a superfine file. The
polishing action is so delicate that no scratches are
left, yet corroded material will be removed rapidly
and thoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact. Some-
times an ordinary file cannot reach the actual points
of contact because of some obstruction from some
other part of the relay.

Voltage Relays Type IAV GEH 4

Fine silver contacts should not beed

with knives, files, or abrasive pap gloth.
Knives or files may leave scratches which intrease
arcing and deterioration of the contact asive
paper or cloth may leave minute particles of in-
sulating abrasive material in the contacts and thus

prevent closing. 'S
The burnishing too e@l above can be
obtained from the factory.

PERIOD TING

An operation gest inspection of the relay
at least once ever onths are recommended.
Test connectio e“shown in Figs. 18 and 19.

RENEWAL PART?D
It is recommended that sufficient quantities of gdering renewal parts, address the

renewal parts be carried in stock to enable the
prompt replacement of any of those worn, broken or
damaged. Parts bulletin number GEF-2149 gives a
list of those most subject to wear in ordinary oper-
ation and to damage due to possible abnormal condi-
tions.

—-—<

L 4
~@-

es’ Office of the General Electric Com-

quantity required, name of part wanted
by Figs. 16 and 17 and give complete
data, including serial number. If possi-
the General Eelectric Company's requisition
ich the relay was furnished.

VOLTAGE

UNIT

-

prd
~

o@—<<

INTERNAL CONNECTIONS (FRONT VIEW) * = SHORT FINGER

Fig. 15

Internal Connections Of The Type IAV53C

Relay, Front View
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