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TYPES COVERE

TWO-ELEMENT CONSTRUCTION T

DS-19, DSW-19, DSM-19 (Surface Mount-
ing)

DS-34, DSW-34, DSM-34 (Semiflush Mount- S-

ing)
DS-38, DSW-38, DSM-38 (Drawout, Semi 9, DSW-39, DSM-39 (Drawout, Semi-
ush Mounting)

T CONSTRUCTION
-20, DSM-20 (Surface Mount-

SW-35, DSM-35 (Semiflush Mount-

flush Mounting)

DS-40, DSW-40, DSM-40 (Drawout,
Mounting)

DS-43, DSW-43, DSM-43 (Draw
flush or Surface Mounting)

S-41, DSW-41, DSM-41 (Drawout, Surface 3
Mounting) ‘
DS-44, DSW-44, DSM-44 (Drawout, Semi-
flush or Surface Mounting)

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible contingency to be
met in connection with installation, operation or maintenance. Should further information be desired or should particular problems
arise which are not covered sufficiently for the purchaser’s purposes, the matter should be referred to the General Electric Company.




POLYPHASE

O

SWITCHBOARD WATTHOUR METERS .

The Types DS-19, DS-34, DS-38, DS-40, and DS-43
meters are back-connected, switchboard, two-stator,
polyphase meters. The DS-20, DS-35, DS-39, DS-41,
and DS-44 are the corresponding three-stator meters.

The above meters can be furnished self-contained
in current capacities of 5 and 10 amperes and for
voltages up to 600 volts. Transformer-rated meters
can be furnished for use with both current and poten-
tial transformers or with current transformers only.

The meters are called Types DSW-19, DSW-34,
DSW-38, DSW-40, DSW-43, and DSW-20, DSW-35,
DSW-39, DSW-41, and DSW-44 when they are equip-
ped with contact device terminals and 2-wire or 3-wire
contact devices. Separate instructions covering
contact devices accompany such meters.

The meters are known as Types DSM-19, D,
DSM-38, DSM-40, DSM-43, and DSM-20, DSM3
DSM-39, DSM-41, and DSM-44 watthour
meters when they are equipped with demafd r

registers. Separate instructions coverin ter

and containing supplementary diagam@imen-

sions accompany these watthour de TS.
INSTALLATION "\

The DS-19 and DS-20 poly tthour meters
are designed for surface mountj re equipped
with two studs for this purpo € top center and
bottom center of the case.

The DS-34 and DS-35
polyphase watthourqgne

mounting. The
with the flange

are the corresponding
ailable for semiflush
tnted through the panel
ont of the panel. Holes
in the flange odate mounting bolts or
screws s in. in diam o other support is necessary.

The DS-38, DS-39, DS-40, and DS-41 meters are
similar to the S-34, DS-35, DS-19, and DS-20
, but provide the additional advantage of
a drawgutNeonstruction. The case for these meters
ted and wired permanently before the
is placed in the case. The meter unit is

the

sliding into place. The connecting plug is

%
>

next inserted compleging t lectric circuits through
the meter and locki atch on the cradle. The
cover is drawn t case by four thumb-screws,
holding the connet@ng plug in place.
The DS-4 r'is the latest model drawout
or, polyphase meter. It super-
d DS-40 meters, and is so designed

moun . he DS-44 meter is the corresponding
th& meter replacing the DS-39 and DS-41

ter is also designed for use either for surface
r iflush mounting. Screws for semiflush mount-

Bhare inserted from the back of the panel into thread-
Q bosses on the mounting flange. Screws and bosses
are hidden by the cover. An assortment of hardware
providing for any type of mounting (semiflush, sur-
face, metal or insulating panel), and either type of
connection (threaded stud with nuts and flat washers
or washer head screw with prong washer) accom-
panies each meter.

The proper dimension sketch given in this book
should be followed for switchboard drilling. The
meters have jewel bearings which may be injured by
rough handling; consequently all wiring and hammer-
ing should be done on the switchboard before the
meters are installed.

The meters have removable studs and are shipped
with the studs removed.

Before placing the meter in service, remove the
shipping device and make sure that the meter is
perfectly clean and in good operating condition.

The meters are tested before shipment and only
require connecting and sealing before being placed
in operation.

SEALING
The cover is held in position by sealing screws, four
on the drawout cases and two on all other meters.
The screws have knurled heads to permit tightening
with the fingers and are slotted to take all standard
types of sealing devices. When assembling the cover
on the meter, make sure that the edges enter the
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recess in the meter base properly. The sealing screws
should not be tightened any more than necessary to
produce a slight compression of the felt gasket in the
recess in the meter base.

CONNECTIONS

The connection diagrams in this book show ap-
proved methods of wiring the apparatus. Other
methods are possible which are electrically equivalent
and which for particular installations may result in
more convenient or economical wiring. If properly
connected in the circuit, the disk will rotate counter-
clockwise, viewed from above.

Connections for the DSM and DSW type meters
are identical to those for the DS type meters except
for the register motor connections for the DSM and
the contact device terminal connections for the DSW
line of meters.

The current terminals are identified by the letter
C, the potential terminals by the letter P and the
contact device terminals by the letters K, Y, and Z.
These three terminals and studs are furnished whether
the meter has 2-wire or 3-wire contact devices. For
2-wire contact devices only K and Z are connected,
while for 3-wire contact devices all three are used.
Letters identifying the terminals are stamped on the
base.

It is frequently desirable to use transform
circuits of over 150 volts. The cases of meter
are used with current and potential tra
should be connected to the grounded side of_th
ondary circuit of such transformers. For t
No. 12 Awg copper wire is suitable.

At the earth end of the wire the us tions

employed in connection with lightnﬁxs should
POLARITY M

be followed. ‘

Instrument transformers hav arity markings of
white paint or markers, H, ffor pgimary and X; for
secondary, on or near one pr ryand one secondary
terminal. These marki ote the relative polar-
ity and facilitate n oper connections for cor-
rect direction of grota watthour meters. The

s is such that the instan-
urrent in them is the same;

i
d le

ary lead and from the transformer in the marked
secondary lead, gr vice versa. These polarity mark-
indicated in the connection diagrams and

TENTIAL INDICATING LAMPS

ers are furnished with potential circuit indicat-
lamps and have special potential coils with an

auxiliary winding connected to these lamps a @

rated in Fig. 14.
METERS FOR USE WITH CURR@
TRANSFORMERS

In order to utilize effectively the accuracy of these
meters, 2.5-ampere meters are used with_ instrument
current transformers. The current coils l%ve double
the normal turns of the standard/s- ere meter. The
torque is therefore double, rd§ the advantages
inherent in such high-torqu eristics and with
practically no sacrifice i racy throughout the
working range.

Under no conditions
a transformer-rated@mete
short-circuiting t cofdary winding of the current
transformer. maY be done either at the trans-

former ter s the meter current terminals.
Removal off t nnection plug in drawout type
meters m lly short-c#cuits the current termi-

nals so e meter unit can safely be removed
fr

the current circuits of
e opened without first

€.

CALIBRATING ADJUSTMENTS

ters S and F and the arrows on the retarding

nets denote the proper direction to turn all adjust-
rews for calibrating the meter.

Lload
Full-load adjustment is accomplished by movable

permanent magnets.

The two magnets in the two-stator meter and the
three magnets of the three-stator meter may be placed
in an approximately correct position and clamped.

A change in the position of any magnet affects all
stators alike. Moving the magnet in will increase the
speed of the meter, while conversely, moving the
magnet out will decrease the speed of the meter.
When the proper adjustment has been obtained, the
magnet should be clamped securely to its support by
means of the clamping screw.

To facilitate the clamping of the magnets, hexagon-
al head screws are provided which are easily turned
with a wrench. Do not use special open-end wrenches
for this purpose. They are not strong enough.

Light Load
The brackets supporting the lag and light load

plates are attached to the frame. The one for the
upper stator is located just under the disk and the
one for the lower stator, and the middle and lower in
three-stator meters, is just over the disk.

The light-load adjustment is-made by turning the
adjusting screw located at the extreme right of the
bracket. Turning the screw counterclockwise in-
creases the speed of the meter and clockwise decreases
it. The screw at the extreme left of the bracket should

not be disturbed. ‘ i

S
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The effect of light-load adjustment varies inversely
with the load. For example, a 5 per cent change at
1/10 full-load current changes the calibration at full-
load current approximately 0.5 per cent.

INDUCTIVE LOAD (WATTHOUR STATORS)

The inductive-load adjustment is made by turning
the screw located to the left of the light load adjusting
screw. Turning the screw counterclockwise increases
the speed of the meter and clockwise decreases it.

If the lag plate is moved, full and light load should
be checked.

Meters furnished for 25- and 30-cycle service some-
times are provided with an adjustable compensating
coil. The purpose of this coil is to give additional
range of adjustment for calibrating the meter at
inductive loads.

The two ends of the figure-eight compensating coil
are extended beyond the meter stator and are connect-
ed by an adjustable slider soldered in position. The
wires are covered with insulation tubing and both
slider and wires are protected by an outer sleeving.
These adjustable ends of the coils are located along
the edge of the back side of the meter frame.

These meters are adjusted in the factory so that
the front screw adjustment for inductive loads
provides a range sufficient for most conditions
operation. Should it be necessary to change
range, its limits can be raised or lowered by me
the adjustable compensating coil. The procedure
outlined below:

1. Remove the outer sleeving and inn
tion tubing, unsolder the sliding connectg ve
it to the desired position.

Move the connector away from% to in-
crease the speed of the meter and &the stator
to decrease it.

2. Resolder the connector u
position.

Allow the connector and Wires

temperature before check eter, so its calibra-
tion will not be affected t@lcreased resistance of
the coil due to hea \
ctohas been set in its final
es with the proper tubing
tective sleeving. Care should
be taken to locate the butt joints in the tubing so they
are not opposite each other or a section of bare wire.

Adjustmepts Betw®en Stators
i the torque of the stators may be accom-

the front of the meters and without

in its new

o cool to room

g.
on
e

same direction, then tighten the lock nut. @
clockwise decreases and counterclockwise TE
the torque of the stator.

READING THE METER REGISTER

The meter register is of the dial type an(Us normal-
ly furnished with a register ratio that it reads in
primary kilowatt-hours.
of power and

On meters measuring a lar m
i egister a dial-face

equipped with a “primary-r
multiplier is printed belo

For a “secondary-readi
ing must be multiplied
ratio of primary ener
usually the produ¢t off¢he current and potential trans-
former ratios o e instrument transformers used

Faci € @

i i #s 10 kilowatt-hours; one revolution

00 kilowatt-hours,etc., except in the
which have a dial-face multiplier.

ision of a circle, it will be seen, corresponds

tdfon th of the total amount indicated by one

C lete revolution of the bointer.

eciding upon the reading of a pointer, the point-

efore it (to the right) must be consulted. Unless

pointer has reached or passed the “0” or, in other

words, completed a revolution, the other has not com-

pleted the division on which it may appear to rest.

For this reason ease and rapidity are gained by read-

-=Qil level

=5

2 7

(////////%

(I

i

Guide i
bushing A
Jewel screw—* "! ;
.

Fig. 1. Oiltight jewel screw
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ing the meter register from right to left.

The test constant marked on the nameplate or disk
is for use only in calibrating and checking the meter
and must not be used in connection with the register
reading.

Lower end of
disk shaft

's

ANNANNMANRY

(a),
Upper jewel
assembly

PR
s
— (d)
—— Jewel
/ p————— screw
/Z =
é
e)
Meter Adjustable
frame 'Lushing
Fig. 2. Open-type ball bearing \

MAINTENANCE
Bearings

The lower bearing may be onepof @rms as
follows: \
a. The oiltight jewel-pivot b%

b. The open-type ball be g.
The oiltight jewel-pivot beaming;Wgig. 1, consists of

a jewel assembled within an @djust@ble bushing at the
bottom of the meter frame a pivot which is
screwed into the lower ¢ fgthe disk shaft.

tingg/consists of a ball held
r jewel and protected with

sists of a guide pin mounted
in an adjustable top-8faring plug and a guide bushing
set into the tip of the disk shaft.

1. Lubrication of @iltight Jewel-pivot Bearing

Is shipped from the factory in meters are
icated. Since meters may be stored for
periods before use and since the length of
tim&) betwWeen tests is increasing, it is recommended
jewels be examined for proper oil level before
eter is placed in service and that General Electric

Watthour Meter Jewel Oil be added, if requi
iy Dt

raise it to the level indicated in Fig. 1. I

ways necessary to disassemble the jewel ew for a
second oiling, as there is little chance for the the
reservoir to be lost.

Jewels shipped separately as supplies agg not oiled
at the factory and must thereforedae oiled before they
are installed in meters.

1ling of the Oil-

The following directions N
tight Jewel Screw are giv ith'geference to Fig. 1:

a. Remove the guid g by means of the
combination je a ivot wrench.

b. Invert the séjgw affd allow the jewel-setting

plug to d f the plug does not drop
out readily, gefbly tap the head of the screw.
c. By a wire-loop oil applicator, put

wo @dr G-E Watthour Meter Jewel Oil

e rvoir of the jewel screw. Allow a
%

e for the oil to run to the bottom of
servoir. It is necessary that this reserv-
under the jewel plug be filled.
op the jewel plug in the screw.
. Replace the guide bushing and screw it down
tightly.

f. Putin another drop of oil which will run down
through the oil slot of the guide bushing into
the jewel cup.

g. Inspect the oil level, which should be as shown
in Fig. 1. Because of minor variations in me-
chanical dimensions of the reservoir or varia-
tion in size of the drops obtained from the
wire loop, three drops of oil cannot always be
taken as the correct amount. If more is need-
ed to fill to the right level, it should be added.

The pivots require no lubrication other than that
obtained from properly oiled jewel screws.

The top-bearing assembly should require no atten-
tion during the normal life of the meter.

2. Replacement of Oiltight Jewel-pivot Bearing

At each test period the jewel screw should be re-
moved, inspected for oil level, and re-oiled with G-E
Wattthour Meter Jewel Oil if necessary.

If a meter requires a new lower bearing, both the
pivot and jewel should be changed. Pivots are in-
jured by operation in badly worn or damaged jewels.

The following procedure is recommended for re-
placement of a pivot and jewel:

a. Loosen the top-bearing clamping screw so that
the bearing plug is free to move.

b. Remove the jewel screw from its adjustable
bushing. Do not disturb the setting of this "
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bushing since it is adjusted at the factory to
provide proper clearance of the meter disk in
the magnet GAP when the jewel screw is
screwed completely into it.

c. Insert the pivot-wrench end of a combination
jewel-and-pivot wrench through the jewel-
screw hole. Engage the pivot and unscrew.

d. Replace with a new pivot.

e. Disassemble the jewel screw, replace the
jewel-setting plug with a new one, reassemble
and re-oil according to instructions given pre-
viously.

f. Assemble the repaired jewel screw, or a new
one, screwing it into the adjustable bushing as
far as it will go.

g. Should the disk need adjusting for proper
clearance in the retarding magnet gap, this
may be accomplished by loosening the clamp-
ing screw of the guide bushing and moving
the guide bushing and jewel-screw assembly
up or down as desired.

h. Reset the top bearing by pushing the disk of
the moving element up against the top of the
retarding magnet gap and the electrical stator
gap, and then tightening the top bearing
clamping screw. This gives the proper settig
for the top bearing, and it is recommended
this be followed.

3. Lubrication of Open-type Ball Bearing
It is recommended that no lubrication be u 1
this type of meter bearing.

4. Replacement of Open-type Ball Bearin
If the meter requires a new jewgl, @owing
procedure, with reference to Fig. 2, i ended
for replacement of an open-type b
a. Loosen the top bearing ¢ 1
the bearing plug is fre
b. Remove the jewel scrgw f
bushing. Do not di
bushing since it ig

beating.

its adjustable
e setting of this
ed at the factory to
of the meter disk in
hen the jewel screw is
nto it.

c.
rcugh the jewel-screw hole.
Engage the upper jewel assembly and un-
screw.
d lace upper jewel assembly.

ce lower jewzl assembly with a new as-
and ball. Check to insure that sleeve
is tight on the jewel screw (d).

Carefully screw the lower jewel screw into the
adjustable guide bushing (e) in the watthour

meter frame, as far as it will go. Q

g. Should the disk need adjusting f
clearance in the retarding magnet@:ﬂs
may be accomplished by loosening t p-
ing screw of the guide bushing and moving the
guide bushing and jewel-screw asiembly up
or down as desired.

h. The top bearing should tifén
ing the disk of the m8gin
the top of the retardj
electrical driving
the top bearing
the proper settin T

reset by push-
egdent up against
gnet gap and the
ap, and tightening
screw. This gives
e top bearing, and it

—

is recommen thalf "this be followed.
Register

The register dial facenay be cleaned by the use of
a cloth moiste slightly in water.

When repléci register, carefully inspect the
mesh of WOl eel with the worm on the disk
shaft to s t 1t is approvimately 1/3 to 1/2 the
len of the register wormwheel. If not, a

its ‘adjustment is provided in the eccentric
ew in the bracket on the back of the regis-
t AvOld meshing too deeply, which might cause
ict and effect the accuracy of the meter.
use of oil on the bearings of watthour meter
ters is not recommended.
Refer to separate Instructions for proper care of
the demand registers used on Types DSM-19, -20, -34,
-35, -38 to -41 incl,, -43, and -44 meters.

Stators
In case a potential or current coil is damaged the

entire stator should be replaced.
TEST CONSTANT

The watthour constant, or the watthours per revo-
lution of the meter disk, is marked on the nameplate or
disk. In the case of transformer-rated meters, the Ky,
is the over-all constant for the meter with its trans-
formers. The “Test K” on the nameplate, however,
is the watthour constant to be used when testing the
meter without its transformers.

TESTING

All electric central station companies should be
equipped for periodic meter calibration. One method
of making such tests is by the use of a reliable timing
device and indicating instruments. Although there
is no question regarding the accuracy of this method,
the portable watthour-meter standards manufactured
by the General Electric Company provide a means
for testing more quickly, yet accurately and independ-
ently of load variations. Instructions for testing watt-
hour meters accompany each portable standard. Cop-
ies may also be obtained on application to the General
Electric Company.
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OUTLINE AND MOUNTING DIMENSIONS

——61 — ——| Contact-device terminals
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Dimension A for the DS-19 and DSW-19 is 7 in. i for the DS-34 and DSW-34 is 7 )4 in.
For the DSM-19 the dimension is 8213; in. 0! SM-34 the dimension is 8!1{g in.
Fig. 3. Dimensions and front-view drilling plan 4. imensions for Types DS-34, DSW-34,
for Types DS-19, DSW-19, and DSM-19 and DSM-34
See notes 1, 2 and 3 below See notes 2 and 3 below
C
: A A 8
R Contact-device terminals %-18 threads |
1 4-28 threads
iy qp— T e g i7
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Di i Dimension A for the DS-35 and DSW-35 is 7 }4 in.
S For the DSM-35 the dimension is 8!'}4; in.
- Fig. 5. s and front-view drilling plan Fig. 6. Dimensions for Types DS-35, DSW-35,
for -20, DSW-20, and DSM-20 and DSM-35

otes 1, 2 and 3 below See notes 2 and 3 below

NOTES: 1. When Types DS-19, DS-20, etc. meters are mounted on steel panels, using insulating bushings
and washers, drill 34 in. clearance holes for all studs, except the two mounting studs.
€. Contact-device terminals K, Y, and Z are furnished for Types DSW-19, -20, -34, and -35 only.

For 25-cycle ratings of Types DSM-19, -20, -34, and -35 above 280 volts (Y voltage for DSM-20 and
-35) two extra terminals K and Z are furnished.

3. For Types DSM-19, -20, -34, and -35 the dimensions do not show the reset device on the front of
the cover, which protrudes out 14 in. or 3 in., depending on the type of demand register,




Polyphase Switchboard Watthour Meters GEH764,

OUTLINE AND MOUNTING DIMENSIONS
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Fig. 7. Dimensions for Types DS-38, DSW-38, Dxmensxons for Types DS-39, DSW-39,
and DSM-38 and DSM-39
See notes 2 and 3 below K See notes 2 and 3 below
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Fig. 9.

imengions for Types DS-40, DSW-40,
d DSM-40

5% — -

Fig. 10.

Dimensions for Types DS-41, DSW-41,

and DS

M-41

ee notes 1, 2 and 3 below See notes 1, 2 and 3 below

NOTES: 1. en Types DS-40, DS-41, etc., meters are mounted on steel panels, using insulating bushings and
washers, d nl})-}-& in. clearance holes for all stud *Textolite projection whether or not studs are used at

that location. Drill # in. clearance holes for the four mounting studs.

2. Contact-device terminals K, ¥, and Z are turnished for Types DSW-38, -39, -40, and -41 only.

For 25-cycle ratings of Types DSM- 38, -39, -40, and -41 above 280 volts (Y voltage for DSM-39 and

-41) two extra terminals K and Z are furnished.

3. For Types DSM-38, and -39, the dimensions do not show the reset device on the front of the

cover, which protrudes out }oin. or ¥ in., depending on the type of demand register.

* Reg. U.S. Pat. Off.
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DSM- 43 ONLY,
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Fig. 11. Dimensions for Types DS-43, DSW-43,
and DSM-43
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GEH-764AB Polyphase Switchboard Watthour Meters

SCHEMATIC CONNECTION DIAGRAMS s

Auxitiary
winding

Auxiliary%;i"__—’_

winding” potential indi-
cating lamp’

[Suun)
(ZZ 270
=
| L |
Auxiliary A xiji,y-y;\ | = ‘
inding \'v*mqu

(a) Types DS-19 and DS-34, (b) Types DS-20 and DS-35, Types DS-19, DS-34, (b) Types DS-20, DS-35,
3-wire, 2- and 3-phase, 4-wire, 3-phase -38, and DS-40 DS-39, and DS-41
and 4-wire, 2-phase
Fig. 13. Internal connections (front view, ig. 14. Showing connections of open potential
circuit indicating lamps to auxiliary potential

\ windings (front views)

Source
® |Fuses
o
|| s+
Potential
Transfermer
r— _O_’—\l
° !
© «9—~——T——~
".}‘ ".;“ Current r l |
F | Frronsrormer i &
—° e
Lo _

Load
urrent Transformers With Current and Potential Transformers

For 3-wire, 2-phase circuits, wire ‘A’ should be the common return.
For 3-wire single-phase circuits, wire ‘‘A’’ should be the neutral.

Fiﬁls. Connections for Types DS-19 and DS-34, 3-wire, single-, 2-, or 3-phase (back views)
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Polyphase Switchboard Watthour Meters

GEH764
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Fig. 16.

Connections for Types DS-19 and DS-34,
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N3 Back view
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Loed

Fig. 17.

With Current Transformer:

Connections 6t KD

>

Load

With Current Transformers
Fig. 18.

CONNECTION DIAGRAMS

ource
B Ay B Ay
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Transformer
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Source
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19 and DS-34 for 4-wire Y, 3-phase circuits (back views)
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With Current and Potential Transformers

Connections for Types DS-20 and DS-35, 4-wire Y, 3-phase (back views)
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GEH-764AB  Polyphase Switchboard Watthour Meters

Source SCHEMATIC CONNECTION DIAGRAMS O o

Fuses H X
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Short V v ¥ .
circuiting — Y YA OV:'
bar ®el e, %51 [ Y
ol ] B Jac| %o
Tsie
N
Load

With Current and Potential Transformers

Fig. 19. Connections for Types-DS-38, DS
DS-48 3-wire, $ingle-, 2- o@;{p};ﬁ back-{ie
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With Current and Potential Transformers

. 20. Connections for Types DS-38, DS-40, and ,
DS<43 4-wire Y, 3-phgse (back view)
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Fig. 21. Connections for Types DS-39, DS-41, and
DS-44 4-wire Y, 3-phase (back view)
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Time Overcurrent Relays Type IAC

TOP PIVOT ‘ e
TAP PLUG {

SEAL-IN UNIT 11 ) ®
HOLDING COIL :

SEAL-IN -
TARGET

SEAL-IN UNIT -1
STATIONARY
CONTACT, LEFT

SEAL- IN UNIT 1 ¢
STATIONARY = b - & MAIN

CONTACT, RIGHT ] BRAJ-;%N::;
SEAL-IN [ §1” conTact
MOVING C % ASSEMBLY
CONTACT :
ASSEMBLY (L LLT TR Tcn;n~k—-§ b { DISK
INBTRLGHONE aurenes 6o cve < / |
. mf« Jrankoue une "{-:\tﬁ DRAG
S MAGNET
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Fig. | The Induction Unit for Type IAC Relays B - (Rear View)
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TIME OVERCURRENT RELAYS
TYPE IAC

INTRODUCTION .

Contact Instantane- |AC Trip| Induction
Type | Circuits ous Unit Unit Unit
TIAC51A(-)A One No One
IAC51B(-)A One Yes One
IAC51C(-)A One No Yes One
IAC51D(-)A One No Three
IAC51R$- A One Yes Yes One
IAC52A(-)A Two No One
IAC5:B(-)A Two Yes On
The TypeIAC relays comprise a group of relays ner and outer blocks between which nests
that are employed to protect against overcurrent on ovable connecting plug which completes the
single-phase and polyphase circuits, The various irc . The outer blocks, attached to the case,

relays in this IAC group are identified by model
numbers, and the relays differ in the number of
circuits they close, the length of time delay a
features that are determined by the characteristi
of the protected circuit.

n
These relays consist of an induction an
induction unit with an instantaneous ele
permits instantaneous tripping for ext

currents, or an induction unit with an a-

element for use where d-c power is u or
a-c tripping is preferred. Since practifa IAC
relays are composed of various combis of the
above -that is, the induction unit, aneous
element and the a-c tripping ele mée ey are for
convenience, described separ e following

text. The above table indicates Its comprising
eachtype andalso lists the intgrnal ®ennections and
outline and panel drilling ‘@i@g S.

The case is suitable it surface or semi-
flush panel mounting andfan asgortment of hardware
is provided for either m ing. The cover attaches

the reset mechanism

to the case and al
when one is regui ch cover screw has pro-
vision for a seali

S S

The s or screw connections at
both end thepb ott om only for the external
connections hgVelectrical connections between

the case studs are made through
springbacked contact fingers mounted in stationary

y .

he studs for the external connections, and the

nnections.

h
%ner blocks have the terminals for the internal

The relay mechanism is mounted in a steel
framework called the cradle and is a complete unit
with all leads being terminated at the inner block.
This cradle is held firmly in the case with a latch
at the top and the bottom and by a guide pin at the
back of the case., The cases and cradles are so
constructed that the relay cannot be inserted in the
case upside down, The connecting plug, besides
making the electrical connections between the re-
spective blocks of the cradle and case, also locks
the latch in place. The cover, which is fastened to
the case by thumbscrews, holds the connecting plug
in place.

To draw out the relay unit the cover is first
removed, andthe plug drawn out. Shorting bars are
provided in the case to short the current transfor -
mer cirucits, The latches are then released, and
the relay unit can be easily drawn out. To replace
the relay unit, the reverse order is followed.

A separate testing plug can be inserted in place
of the connecting plug to test the relay in place on
the panel either from its own source of current and
voltage, or from other sources, Or, the relay unit
can be drawn out and replaced by another which has
been tested in the laboratory.

ese instructions do not purport to cover all details or variations in equipment nor to provide for every possible
gency to be met in connection with installation, operation or maintenance. Should further information be desired
ould particular problems arise which are not covered sufficiently for the pyrchaser's purposes, the matter should

referred to the General Electric Company.

; )
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Time Overcurrent Relays Type IAC
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Time Overcurrent Relays Typ C

S INDUCTION UNIT O
Qofo 13

INTRODUCTION

The induction unit is the basic unit in all IAC
relays. Fig. 1 shows the induction unit mounted in
the cradle. These units are of the induction-disk
caastruction type. The disk is actuated by a cur-
rent operating coil on a laminated U-magnet. The
disk shaft carries the moving contact which com-
pletes the alarm or trip circuit when it touches the

. stationary contact or contacts. The disk shaft is
u , restrained by a spiral spring to give the proper
contact-closing current and its motion is retarded
bypermanent magnets acting on the disk to give the

correct time delay.

There is aseal-inelement mounted on the front
to the left of the shaft. This element has its coil in
series and its contacts in parallel with the main
contacts such that when the main contacts close the
seal-in element picks up and seals in. When the
seal-inelement picksup, it raises a target into view
which latches upandremains exposed until released
g}/ pressing a button beneath the lower left corner

the cover.

APPLICATION

The induction unit is'.the main unit in all IAC
relays, supplyingthe inverse time delay character-
istics of the relay and sounding an alarm or tripp
the breakers for overload currents which causelit

uv ‘ to close its contacts.
OPERATING CHARACTER S
The induction unit may have one or cirguit -
closing contacts which close as the current in@geases
to the pick-up value as set on the t The

time delay in closing the contacts is
the setting of the time dial (Fig. 1

RATIN

The inductioneleme
of three operating coil
combination of taps as fo, 8, 10, 12, and
16 amperes; 1.5, 2.0, 34, 4.0, 5’ 0'and 6.0’am-
peres; 0.5, 0.6, 0.8, 1.84.1.201.5, and 2.0 amperes.

‘ The current-g Q g rating of the contacts is
v . 30 amperes f ge§ not exceeding 250 volts.
The curren atings are affected by the

e

ignedtouse any one
avmg a different

The 2-ampere tap has a d-c resi .
ohms and a 60 cycle impedance of 0.53 ohms while
the 0.2-ampere tap has a 7 ohm d-c resistance and
a 52 ohm 60 cycle impedance. The tap setting used
onthe seal-in element is determined by the current
drawn by the trip coil.

The 0.2-ampere ta\ use. with trip coils
that operate on curre anging from 0.2 up to 2.0
amperes at the mi ntrol voltage, If this
tap is used with tri requiring more than 2
amperes, there is bility that the the 7-ohm

resistance will e current to so low a value
be tripped.

The 2- ere tap should be used with trip coils

P res or more at minimum control
ided the tripping current does not ex-
es at the maximum control voltage.
g current exceeds 30 amperes an aux-

e tripping current does not pass through
cts or the target and seal-in coils of the

&ctwe relay,
K BURDENS

Burdensfor the standard coils are given in the
following table. These are calculated burdens at
five amperes based on burden of minimum tap.

Volt-ampere burdens for the lowest tap on any
of the three coils can be determined for any value
of current, up to 20 times tap setting, from Fig. 3.

Coil Volt - Imp.
Amperes | Freq.| Tap| Amps| Ohms| PF

4-16 60 4.0 8.8 0.35) 0.29
50 4.0 8.0 0.32| 0.31

25 4.0 7.5 0.30| 0.36

selection th tapyon the target and seal-in coil
as indic lowing table: 1.5-6.0| 60 1.5} 59.0 2.36 } 0.26
50 1.5 ] 52.0 2,08 [ 0.28
‘ 25 1.5 | 48.0 1.92 | 0.34

Amperes, AC or DC

4 0.5-2.0( 60 0.5 { 530.0 21.2 0.26

FuRgtion 2-Amp Tap 0.2 Amp Tap
50 0.5 | 470.0 18.8 0.28

g Duty 30 5
u y Continuously 4 0.8 25‘ 0.5 | 430.0 17.2 0.34)7



Time Overcurrent Relays Type IAC
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DEVICE FUNCTION NUMBERS FOR USE
WITH ALL EXTERNAL DIAGRAMS

50 - Instantaneous Element

51 - Overcurrent, Relay, Type IAC

( * 4 (K-6375667)

51N- Ground Overcurrent Relay, Type IAC
52 - Power Circuit Breaker

SI - Seal-in Unit, with Target

TC - Trip Coil

A - Auxiliary contact, closed when breaker

closes.

Fig. 5 (K-6375668)

L

‘ g. 6 (K-6375669)

5 External Connections of Three Type
IACSIA Relays Used in Conjunction ¥ith Tripping
eactors For Protection of a Three-Phase Circuit

S

A-C BUS

Fig. 4 External Connections of Three Type
IAC51A Relays Used For Phase-to-Phase and- Ground
Overcurrent Protection of a 3-Phase Circuit

)
A-C Bus
b
2
4[ 3
2
Tl
: []
b b by, TNTETL e Lo s
g8 f f
iIhh 01 ] U2 Wy
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Fig. 6 External Connections of Three Typ
IAC5IR Relays. Used for 5-Phase Circuit Protectn@’f
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Time Overcurrent Relays Type IAC

INSTANTANEOUS ELEMENT

INTRODUCTION

The instantaneous element is a small instan-
taneous hinge -type element which may be mounted
onthe right front side of the induction unit (See Fig.
7). Its contacts are normally connected in parallel
with the contacts of the main unit. Its coil is con-
nected in series with the operating coil of the main
unit,

Whenthe current reaches a predetermined val-
ue, the instantaneous element operates, closing the
contact circuit and raising its target into view. The
target latches in the exposed position until released
by pressing the button beneath the lower left-hand
corner of the relay cover,

APPLICATION

The instantaneous element is used on certain
IAC relay models to provide instantaneous tripping
for current exceeding a predetermined value.

OPERATING CHARACTERISTICS

The instantaneous element operates over a 4 to

o 1 range and has its calibration stamped on a scale

1 STATIONARY
CONTAGTS

i MOVING
CONTACT
ASSEMBLY

" GENERAL 0 ELEGPRIE
== gVER um: fﬁ”, =

| INESE  Tuar  4f4e \"@

i B TR C
p—
~

e "y

[,

.
4

7
(>.
.. ]
§T

L 4

ig. 7 Type IAC Relay With An Instantaneous Unit

O

i\
mounted beside the adjustable pole pi ime -
current characteristics are shown in Fig,

RATINGS
The instantaneous elem is designed to use
either oftwo coils having pic ges of 10 to 40,
and 20 to 80 amperes e . The current-
closing rating of the cont 30 amperes for
voltages not exceeding 0
B S
Burdendata qg the tantaneous element coils
are given in the fo. ing table:
Volt Imp.
Amp Ohms PF
0.83 0.033 | 0.95
0.80 0.032 0.95
0.65 - 0.027 0.98
0.21 0.008 0.95
0.20 0.008 0.95
0.15 0.007 0.98
< iy, .
N\

SHORTING =1~ CONTACTS
CoIlL ; .
MAIN -
CoIL - g
A-C
TRIPPING
uNIT
et
¢ -

Fig. 8 Type IAC fielay With An A-C Tripping Unit }4\
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t r1g. 1V (K=-6306872)

3

A-C TRIPPING ELEMENT

INTRODUCTION

The a-c tripping element is a Type REA relay
element designed to energize a circuit breaker trip
coil from its associated current transformer upon
the operation of the main unit of the IAC relay, It
transfers the current from the secondary of the
current transformer into the trip coil and removes
the current from the trip coil when the breaker
trips.

The tripping element is mounted on the rear of
the frame opposite the tapped operating coil of the
induction unit (see Fig. 8). The operation of this
element is illustrated in Fig. 9. The secondary
current circulates through the induction unit cur-
rent coil and the main coil of the REA auxiliary
tripping element, returning through the REA con-
tacts fo the current transformer. Normally, most
of the flux generated by the main REA coil passes
through the upper limb of the magnetic structure
and holds the armature firmly against this limb.
When the contacts of the induction unit closg, the
shortingcoil of the REA is short-circuited and cur-
rent flows inthiscoilby transformer action, causing
aredistribution of flux which actuates the armature
andthe REA contacts, The opening of the REA con~-
tacts causes the secondary current to flow throug

Time Overcurrent Relays Tyo

" )AC TARGET
" J 1 BREAKER
oLDING TRIP Cok

CoiL

ORMALLY CLOSED
}EA CONTACTS

CURRENT

TRANS. 1A TS REA SHORTING COIL

V)

REA MAIN COIL

1AC
\ RRENT COIL I

g. 9 Diagram |llustrating Operation of Type IAC
Relays Having An A~C Tripping Unit

0.030

the trip coil which trips the breaker, :

0.025

PICK-UP TIME - SEC.

0 1 2 3 4

5 6 1 (] 9 10

MULTIPLES OF PICK=UP

Fig. 10 Time-current Characteristic of Instantaneous Unit }
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Time Overcurrent Relays Type IAC Q
A LICATION current relays. The REA11B is not mo e
PP the IAC case. A\
The a-c tripping element is used in Type IAC
relays where a reliable direct-current tripping - BURDENS
source is not available and it is necessary to trip the
breaker from the current-transformer secondary. Burdens of the REA element are _given in the
following table: L4
RATING '
The a-c tripping element has a continuous rat-
ing of five amperes but will operate on a minimum Imped Volt-
current of 3.5 amperes. They should be used with Frequency | Amp| in ) PF | Amperes

three-amperetripcoils. The contacts of these ele-
ments will transfer current transformer secondary

currentup to 100 amperes. For applications where 60 0.80 12.2
the secondary current exceeds 100 amperes, the 50 0.85 8.4
REA11B relay, which has contacts rated 200 am- 25 0.62 5.8

peres, can be used in conjunction with IAC over-

RECEIVING, HANDLING A ORAGE

e care should be exercised in unpack-

These relays, when not included as a part of a
control panel, will be shipped in cartons designed in order that none of the parts are
to protecft t‘l:em ?gainst damage. Imr}\ledigtgéy upon the adjustments disturbed.
receipt of the relay, an examination shou made . . .
for any damage sgstéined during shipment. If injury h?ur glt‘;"g Sstagfe%oﬁotﬁg ii_"i:f}}glii‘;l"ggfg;gtﬁyé
or damage resulting from rough handling is evident, pl at is free from moisture, dust, and metallic

aclaim should be filed at once with the transporta- - . A
: : hips. Foreign matter collected on the outside of the
tion company and the nearest Sales Office of the e may find its way inside when the cover is re-

General Electric Company notified promptly. oved and cause trouble inthe operation of the relay.

e
\ \
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SEAL;IN NIt
UN' \ / -
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®
V'S 2 6 2 6
: *=SHORT FINGER X = SHORT FINGER
ig. Il Internal Connections for the Type Fig. 12 Internal Connections tor the Type ; {
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Fig. 14 (K-6209659)

€

15 (K-6209294)

Fig.
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t'ig. 13 (K-6209660)
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Fig. 13

Internal Connections for the Type
IAC5IC Relay Front View
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ig. 15 Internal Connections for the Type

IACS5IR Relay Front View
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Time Overcurrent Relays Type IAC
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ig. 18 Testing Connections for Type IAC
Relays such as Type {AC51A
IN ‘%’TION
P Y

LOCATION

The location should be clean and dry, f r
dust and excessive vibration, and wellghighted to
facilitate inspection and testing

MOUNTING

The relay should be mounted onfa vexgical sur-
face. The outline and panel dia@r argyshown in
Figures 19 and 20.

CONNE -3
Internal connection djagr or the various

VARIABLE RESISTANCE
OR LOAD BOX

relay types are shown in Fig. 11 to 17 inclusive.
Typical wiring diagrams are given in Fig. 4 tog
inclusive.

One of the mounting studs or screws should be
permanently grounded by a conductor not less than
No. 12 B&S gage copper wire or its equivalent.

INSPECTION

At the time of installation, the relay should be
inspected for tarnished contacts, loose screws, or
other imperfections. If any trouble is found, it
should be corrected in the manner described under
"Maintenance".

ADJUSTMENTS

TARG <IN ELEMENT
For tr ating on currents ranging
from 0.2 up eres at the minimum control

voltage, set th
0.2 -ampere tap,

For trip coils operating on currents ranging
from 2 to 30 agnperes at the minimum control volt-
ace the tap plug in the 2-ampere tap,

et and seal-in tap plug in the

applugisthe screw holding the right-hand
contact of the seal-in element., To change
setting, first remove the connecting plug.
n, take a screw from the left-hand stationary

12

contact and place it in the desired tap. Next remove
the screw from the other tap, and place it in the
left-hand contact. This procedure is necessary to
prevent the right-hand stationary contact from
getting out of adjustment. Screws should not be in
bothtaps at the same time as pickup for d-c will be
the highertap valueanda-c pickup will be increased.

MAIN ELEMENT

CURRENT SETTING

The currentat which the contacts operate may
be changed by changing the position of the tap plu
in the tap block at the top of the relay. Screw th%

AFZ )
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tap plug firmly into the tap marked for the desired
current (below which the unit is not to operate).

When changing the current setting of the unit,
remove the connecting plug toshort circuitthe cur-
rent transformer secondary circuit. Next, screw
the tap pluginto tap marked for the desired current
and then replace the connecting plug.

The pickup of the unit for any current tap is
adjusted by means of a spring-adjusting ring. The
ring may be turned by inserting a screw driver in
the notches around the edge. By turning the ring,
the operating current of the unit may be brought
into agreement with the tap setting emplogled, if for
some reason, this adjustment has been disturbed.
This adjustment also permits any desired setting
intermediate between the various tap settings to
be obtained. The unit is adjusted at the factory to
close its contacts from any time-dial position at a
minimum current within five percent of the tap-
plug setting. The unit resets at 90 per cent of the
minimum closing value.

TIME SETTING
The setting of the time dial determines the

length of time the unit requires to close its contacts -

when the current reaches a predetermined value.
The contacts are just closed when the dial is set on
0. When the dial is set on 10, the disk must travel
the maximum amount to close the contacts and there-
fore this setting gives the maximum time setting.

The primary adjustment for the time of oper,
tion of the unit is made by means of the time di
However, further adjustment is obtained b i
the permanent magnet along its supporti
movingthe magnet intoward the back of t
creases the time, while moving it out ingreages the
time. \

If selective action of two or more S48 re-
quired, determine the maximum p S
circuit current of the line and thep
valuefor eachrelaythat differs su
the proper sequence in the opgeration o he several
circuit breakers. Allowance ggnade for the
time involved in opening each lﬁafter the relay
contacts close. For this re , uritess the circuit
time of operation is kn accuracy, there
should be a difference ut 0.5 second (at the

maximum current) bet s whose operation
is to be selective.

EXAMPLE OF SE

The time and ¢ nffsettings of the overcurrent
unit canbe m % quickly. Each time value

shown in Fjif. 2 if@icates the time required for the
contacts tgi€los@ wi particular time -dial setting
when th nt i a prescribed number of times
the curren ting. In order to secure any of

insertthe removable plugin the proper tap recepta-
cle and adjust the time-dial to the proper position,
The following example illustrates the procedure in

The current tap setting is found b
minimum primary tripping current
transformer ratio. In this case, 4508divid
equals 7.5 amps. Sincethere is no 7.5%amy’tap, the
8-amp. tap is used. To find the proper time-dial
setting to give 1.9 seconds time delay at 3750 am-
peres, divide 3750 by the transformgr ratio. This
gives 62.5 amperes secondary current which is 7.8
times the 8-ampere settj y referring to the

time current curves (Eig. i 11 be seen that 7.8
times the minimum operagin ent gives 1.9 sec-
conds time delay whenthe 1s set slightly above
the No. 6 time-dial .

d be checked by means
ice. Slight readjustment
e until the desired time is

of the dial can_be
obtained.

Aid in e proper selection of relay
settings m e obtained on application to the near-
est Sale of the General Electric Company.
CONT STMENT

acts should have approximately 1/32
hat is, the stationary contact should be
bout 1/ 32 inch when the diskcompletes
1. The contact wipe is adjusted by turning
crews inthe contact brush which regulates the
n of the brush, in relation to the brush stop.

ips should be in the same vertical plane.

When the time dialis moved to a position
where the contacts just close, the time-dial scale
should indicate zero. If thisis found incorrect,and
the brushes are correctly adjusted, regulate the
dial to read zero. This is done by changing the
position of the arm attached to the shaft whicp is
located below the time dial. Loosen the screw
which clamps the armto the shaft andturn the arm,
relative to the shaft, until the contacts just make at
the zero time-dial setting.

INSTANTANEOUS ELEMENT

Select the current above which is desiredto have
the instantaneous element operate and set the ad-
justable pole piece so that its hexagon head is even
with the desired calibration on the scale. To raise
or lower the pole piece loosen the locknut and turn
it up or down and then tighten in position.

The contacts should be adjustedto make at about
the sametime and to have approximately 1/8" wipe.
This adjustment can be made by looseningthe screws
holdingthe stationary contacts and moving the con-
tacts up or down as required,

A-C TRIPPING ELEMENT

The a-c tripping element should not require any
attention other than occasional cleaning of the con-
tacts. However, if the adjustment should be lost,
it may be restored as follows:

1. CONTACT ADJUSTMENT

With the element de-energized, the movable
contact should lie against the stationary contact with
enough tension to always insure a good closed cir -
cuit, The movable contact brush should be free of
any kinks. Also this contact brush should not tough

0S
K&relays with two circuit-closing contacts, the
t

maRing a relay setting.
sume a Type IAC relay is used in a circuit
e circuit breaker should trip on a sustained
ent of approximately 450 amperes; also, the
the compound bushing supported from the top of ééfe

bredker shouldtrip in 1.9 seconds on a short-circuit
a2 urrent of 3750 amperes. Assume further that cur-
v ent transformers of 60/1 ratio are used. armature, The brass backing strip should be

E: 13



Time Overcurrent Relays Type IAC

justedtoallowa 1/16-inch contact gap with the con-
tacts open. The compound bushing support should
be adjustedto allow the back of the movable contact
to just touch the brass backing strip when the
armature operates to open the contacts. The outer
edge of the compound bushing should be approxi-
mately 1/32 - inch from the inner edge of the sta-
tionary contact supporting post,

2. ARMATURE ADJUSTMENT

Loosen the two screws which holdthe armature -
assembly bracket to the bottom of the frame. Slide
the bracket in or out, whichever is necessary, until
the armature just touches the pole face of the upper
core, In this position, the armature should be about
1/32 inch from the pole face of the lower core,
Next, slide the bracket in until the armature leaf
spring assumes a vertical position and is spaced

clear of both armature and the vertical t @ :

bracket. With this setting, the armatu owl@hbe
| ould

flush against the pole face of both coresjand
put enough pressure on the armature to
turn it flush against the pole face of the lower core
after each operation of the unit, This alignment is
important as a slight gap between armature and pole
face of the lower core after the unit operates may
cause contacts to open mo arily, dropping the
relay target when the circu er is reclosed.
Under these conditions, tary opening of
the contacts is due to the of the armature
beingpulled in against ace when the lower
coil is energized. Efce g pressure on the
armature, caused by the & et being pushed in too
far, will result in to pickup or chattering of
the movable contagt durifig operation of the element.
Tighten the brac rews securely after the
proper adjust en obtained.

OPERATION

Before the relay is put into service it should
be given a partial check to determine that factory
adjustments have not been disturbed. The time-
dial will be set at zero before the relay leaves the
factory. It is necessary to change this setting in
order to open the relay contacts,

The relays are adjusted at the factory 2
advisable not to disturb the adjustments, If§
reason, they have been disturbed, the follow
should be observed in restoring them:

DISK AND BEARIN

The lower jewel may be teste r ks by
exploring its surface with the p&i:t a fifie needle,
If it is necessary to replace jewel ew pivot
should be screwed into the b e shaft at
the shaft at the same time,. very@small drop of

General Electric meter-je r fine watch oil,
should be placed on the neWjyjew efore it is in-
serted. The jewel should up until the disk
is centered in the air gaps, after which it should be
locked in this position by sep) screw provided for

rreamnc

ilver contacts, a flexible
be used. This consists of a
al with an etched roughened
in effect a superfine file. The

this purpose.

flexible str
surface, rese

is recgmmended that sufficient quantities of

rene parts be carried in stock to enable the

p eplacement of any that are worn, broken,
ed,

When ordering renewal parts, address the
est Sales Office of the General Electric Com~-

current should be checked on one or
re ps and the time should be checked for
re dial settings.

ommended test connections for the above
te shown in Fig. 18,

NCE

polishingaction 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.

Fine silver contacts should not be cleaned with

knives, files, or abrasive paper or cloth. Knives

or files may leave scratches which increase arcing

and deterioration of the contacts. Abrasive paper

or cloth may leave minute particles of insulating

abrasive material in the contacts and thus prevent
closing.

The burnishing tool described above can be
obtained from the factory.

PERIODIC TESTING

Anoperation test and inspection of the relay at
least once every six months are recommended. Test
connections are shown in Fig. 18.

RENEWAL PARTS

pany, specify quantity required, nanie of part wanted,
and give complete nameplate data, including serial
number, If possible, give the General Electric
Company requisitionnumber on which therelay was
furnished. :

ey

%
For a recommended parts list refer to Partsﬁ.\

Bulletin number GEF2149.
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