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Fig. 1 (B029776 & 8028777}  CHPIJA Relay Removed from Case. Front View Top and Rear View Bottom



NEGATIVE SEQUENCE D‘I'RECTIONA’L RELAY

. bl-:scmpﬂon

The CNP1lA relay is 2 nepafive-
phase-sequence directional relay for direc-
tlonal compariscn carrier relaying appli-
cations used to determine the direction of

ground faults for selective tripping. I -

congists of an 8-pole cup-type unit en-
ergized from negative-sequence current

and potential filters which are housed .

within the drawout case except for two
external capacitors. This relay is in-
stalled in a double-ended drawout case
'gize L2 and only one is used at ater-
minal.

APPLICATION
The CNP11A is intended for use in the

ground fault portion of directional com=~ -

parison relaying on lines where the effect
of zero-sequence mutual reactance with one
or more parallel lines makes it difficult
or impossible to insure correct directional
response of a directional unit-supplied with
zero-sequence quantities. The CNP relay
is used to determine the direction of the
ground fault, :

The CNP ig intended for use with a
Type CFC instantaneous -overcurrent unit,
which provides the Gl .carrier starting
function and the G2 tripping level function
a5 in the Type CLPG relay.

When used as described above, the

‘CNP relay can be connected to also pro-

vide directional control of the back-up
relay Type JCC which has time and in-
stantaneous overcurrent uniis, This pro-
vides in the CNP-JCC combination the
functions of, Type JBCG time and in-
‘gtantanecns digurrent relay without dan-

‘ger of operdfiss when the fault is in the

wrong direction,
RATINGS
.The Type CNP directional negative-
phase-sequence relay is continuously rated
for a balanced three-phase input of 120
volis and 5 arafeites at 60 cycles. The one

second rating of the CT current coils is
280 amperes.

CONTACTS DIRECTIONAL UNIT

- The contacts of the directionalunitwill
close-and carry momentarily 30 .amperes
BC for tripping duty at control veltages of
250V DC or less. The breaker {rip coil
cireuit must be opened by a circultbreaker
auxiliary pwitch or other suitable means
as the CNP relay contacts have no inter-

_ rupting rating.

TYPE CNP11A

SEAL-IN UNIT

The ratings of the seal-in unit are
ligted in Table A.

TABLE A
2AMP |0.6 AMP
TAP TAP

DC Repistance 0.13 ohms| 0.6 ochms

Minimum Operating | 2.0 amps
Carry Continuously | 3.6 amps | 1.0 amp

|Carry 30 Amps For | 4 secs. 0.3 secs.
4 secs.

0.53 ohms | 6§ ohms

‘(Carry 10 Amps For | 30 secs.

60 Cycle Tmpedance

0.6 amps |.

TABLEB

with  nepative-phase-séquence voltage,
Maximum operating torque occurs when the

‘negative-phase-sequence current appliedto

the relay leads the neative-phase-sequence
voltage by 1059.

PICKUP

The relay can be set to pick up, i.e.,
cloge the left hand contact, at 0,25 to 5.0
negative - phase - sequence volt-ampere
product. The pickup is adjusted with the
upper control spring as described under
INSTALLATION PROCEDURE. The relay

“will drop out, i,e., open the left hand con-

tact, at approxirately 958 percent of the
pickup setting. :

OPERATING TIMES
Pickup time curves for the Type CNP

relay as a function of multiples of pickup
are shown in Fig. 2.

3 ‘| FREQ. CURRENT (Ma) VA BURDEN PER CT
VOLTS g :
Lq Lg Ig PT #1 PT #2 PT #3
120 . B0 25.2 378 400 1.8 26.2 27.8
| ' TABLE C
e FREQ. CURRENT (MA) VA BURDEN PER CT
voLTs c.p.8. R PT #1 PT #2
Ly | Tig Lig
120 60 25.2 378|400 48 454
TABLE D
FREQ. \LT-AMDERES, WATTS P. F.
"RES.|  AMPERES VOLTS | VOLT-AMPERES
Lo | Yoo | Vsg| Vozo 5-6° | 910 |5-6 | 8-10 | 5-1 |9-10
60 | 5 5 2.36 | 2,35 | 1175 | 115 @113 | 0.8 .96 .95
TABLE E '
EI;ESQ- COIL | AMPERES | VOLTS | WATTS | VOLT-AMPERES|P.F.
60  5-8 5 2.05 9.96 10,25 97
60 7-8 5 0.87 4.10 4.35 .94
60 9-10 5 2,16 " 9.32 10.8 .87
CHARACTERISTICS BURDEN
:OPERATING PRINCIPLE 1, Potential

The directional unit is & produet in-
duction cylinder 8-pole unit. Operating
Yorque resulis from the interaction of the
magnetic fluxes produced by the corner
eoils supplied with -negative-phase-
Bequence current and the side coils supplied

With the potential transformers con-
nected in wye as shown in Fig. 34, the
relay burden is as shown in Table B. I
the potential transformers are connected
in open delta, as shown in Fig. 3B, the

burden is shown in Table C.

These instructions do nol purport fo cover all defails or variations in equipment nor fo pravide for every pomible
- contingency {o be met in connection with installufion, operafion or maintenance, Should further information be desired
or should parlicular problems arise which are not covered sufficiently for the purchoser's purposes, the matter should
be referred to the General Eleciric Company.
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2. Current

The current burden of the relay with
positive sequence currents applied, (see
Fig. 4) iz shown in Table D.

\

The current burden measured with
single-phase current applied thru each of
the current coils (one at a time) is shown
in Table E,

CALCULATION OF
SETTINGS

The only setting that should require
adjustment is the pickup. Pickap is ex-
pressed in terms of the product of single-
phase~sequence secondary volis and am-
peres necessary to close the normally open
contacts 2-13.

When using the test circuit shown in
in Pig. 5, the pickup in terms of the pro~
duct of single-phase inputs is 5.2 times

as high as it would be with ling-to~neuiral

negative sequence inputs,

When using the test circuit shown in
Fig. 6, the pickup in terms of the product
of single-phase inputs is 5.4 times as high
as it would be with line-to~neutral negative
sequence inputs. It is preferable tospecify
the desired setting in single-~phage terms,
to aveid the need of conversion- by the
tester,

For 2-terminal lines, the relay can be
set so that the minimum single-phase-to-
ground fault at the remote terminal will
just operate the relay with suitable margin.

For either multi-terminal or 2-ter-
minal lines, there is no coordination re-
gquirement of the CNP pickup setting with
the setiing of any relay at any other ter-
minal. Co-ordination between fault de-
tecting relays conirolled by the CNP relay
and other fault detecting relays may be
required.

Approximate values of negative-se-
quence current and voltage can be obtained
from available fault studies if those studies.

1. Used a value of poeltive-sequence
generator reactance nearly equal to the
negative-sequence generator reactance.

2, Assumed all generator voltage in
phase, and

3, Included readings of positive-se-
quence voltage at the desired poinis.

In-subject conditions 1 and 2 above, the
- magnitude of the negative-sequence voltage
at a given location equals the difference
between the positive-sequence voliages at
the same point with and without the fault
on the system. The negative-seguence
current equals the positive-sequence cur-
rent. .

CONSTRUCTION
DIRECTIONATL UNIT

The main element of the CNP relay is
an ipduction cylinder 8-pole unit. It has
three contacts, Two of these are barrel
type construction, {front right hand - he-
tween studs 12 and 13 and back righthand -
between studs 1 and 13), and one is the low

gradient type (front left hand - between
studs 1 and 2). When the unit is de-ener-
gized the front right hand contact is closed.
When energized in the tripping direction,
the unit operates to open the front right
hand contact and then close the front left
hantd contact and the back right hand con-
tact,

The low gradient contacis of the di-
rectional unit are shown in Fig. 7. Both
the siationary and the moving contact
brushes are of low gradient material, and
require a minimum increase in operating
torque to wipe~in after the contacis make,
This makes it possible for both contacts

{right-hand back and left-hand front) to -

close at approximately the same negative-
phase-sequence voli-ampere product input.

Referring to Fig. 7 the contact dial (A}
supports the stationary contact brush {Be on
which is mounted a conical contact tip (C).
The moving contact arm (D) supports the
moving contact brush (B) on which is
mounted a button contact tip (F}, The end
of the moving contact brush bears against
the inner face of the moving contact brush
retainer (G). Similarly, the end of the
stationary contact brush bears against the

-inner face of the stationary contaci brush

retainer (H). The stop (J), mounted on the
contact dial, functions to stop the motion
of the contact arm by siriking the moving
contact brush retainer afier the moving
and stationary contact members have made
contact. The stationary contact support (K}

-and the contact dial are agsembled together

by means of a mounting screw {L) and two
locknuts (M),

The barrel type contacts shown in
Fig. 8 are especially constructed to sup-
ress bouncing. The stationary contact
{JG) is mounted on z flat spiral spring (F)
backed up by a thin diaphragm (C}. These
are bhoth mounted in a slighily inclined
tube {A). A stainless steel ball (B) is
placed in the tube bheifore the diaphragm is
assembled. When the moving contact hits
the stationary contact, the energy of the
former is imparted to the latter and thence
to the ball, which is free to roll up the in-
clined tube. Thus, the moving contact comes
to rest with substantially no rebound or
vibration.

The moving contacts are supported on
a molded plastic arm which is attached to
the rotor shaft. This arm is held from
rotating freely by a control spring which
maintains a torque in the direction that
holds the normally cpen contacts open and
determines the pickup of the unit.

The stator has eight laminated magnetie
poles which are fitted with coilsandproject
inward.
around a cenfral magnetic core. The four

. 5ide coils are connected internally in series

to form a single circuit which is supplied
with negative-phase-sequence voltage from
the negative-phase-sequence voltage filier.
The four corner coils are also connected
in series and are supplied with negative~
phase-sequence current from the negative-

. phase-sequence current filter,

In the annular air gap beiween the poles
and central core is the cylindrical cup-like
part of the aluminum rotor which turns
ireely in the gap. The rotor shaft is sup-
ported at the bottom by a steel pivot which
projects downward through a bronze guide

Fig. 7 (8027688 & B023399)
Contact Assembly of the CHPIIA Relay

They are arranged symmetrically .

Low Gradient

N
R . .

Fig. 8 (6077069) Barrel Type Gontact
Assembly of the CNPilA Relay



bearing mounted in the end of the shaft. The
shaft carries the movable contact arm
through which the contact eircuitsarecom-
pleted.

NEGATIVE-PHASE-SEQUENCE TFILTERS
Current Filter

The negative-phase-seguence current
filter consists of two auxiliary current
transformers (NT1 and NT2), each witha
two-winding primary anda sinple secondary
winding, The inductor-resistor load (L q
and R 5 across NT2 secondary and resistor

" Ry acfoss NT1 secondary, see Fig. 7) are

ac selected and adjusted that with proper
primary connections (see Fig. 8), the cur-
rent flowing into the relay coils "D" is
proportional to the negative-sequence com-
ponent. of the current supplied to the relay.

Voltage Filter

The negative-phase-sequence voltage
filter consisis of a tapped voltage trans-
former (NT4) and a capacitor-resistor load
(Cp and Ry and R4) s0 selecied and ad-
justed that with proper voltage connections
(see Fig. 8), the voltage across the relay
coils "D" is proportional to the negative-
gequence component Bf the voltage applied
ic the relay,

SEAL-IN UNIT

The CNP relay is edquipped with a
seal~in unit whose coil is comnected in
geries with the directional element con-
tacts, and whese contacts are connected
to by-pass the contacts of the directional
glement when the unit picks up. The seal-in
unit is a small hinged armaiure {ype relay
consisting of a "U" shaped magnet frame,
fixed pele piece, armature, and a tapped
coil. The armature carries a "T" shaped
moving contact which bridges the two sta-
tionary contacts.

The components of the relay are
mounted on a cradle assembly which eanbe
easily removed from the relay case. The
cradle is locked in the case by means of
latehes at the topandbottom. The electrical:
connections between the case block and
cradle block are completed through re-
movable comnection plugs which can be
replaced by separate testing plugs tofacili-
tate testing the relay in its case, The

~ cover is attached to the case from thefront

and includes interlock arms to prevent the
cover from being. replated until the con-
nection plugs have been insertéd.

The case is suvitable for either semi-
flush or surface mounting on panels up to
two inches thick, but panel thickness must
be specified on the grder to insure that the
proper hardware will be provided. Outline
%nd plaénel drilling dimensions are shown in

ig. 14,

RECEIVING, HANDLING AND.

. STORAGE

These relays, when not included as a
part of a control panel will be shipped in
cartons designed io protect them against
damage., Immediately upon receipt of a
relay, examine it for any damage sustained
in transit., U injury or damage resulting
from rough handling is evident, file a dam-
age claim at once with the transportation

' Negative Sequence Directional Relay Type CNP11A GEI-83948

company and promptly notify the nearest
General Electric Apparatus Sales Office.

H the relays are not fo be insialled
immediately, they should be stored in their
original cartons in a place that isfreeirom
moisiure, dust and metallic chips. Foreign
matter collected on the outside of the case
may find its way inside when the cover is
removed and cause trouble in the gperation
of the relay. -~

'ACCEPTANCE TESTS

Immediately upon receipt of the relay,
an examination and test should be made 1o
insure that no damage has been sustained
in shipment and that the relay calibrations
have not been disturbed, I the examination
or tests indicate that readjustmentisneces-
gary refer to the section on SERVICING.

VISUAL INSPECTION

Check the nameplate to insure that the
model number rating and calibration range
of the relay received agree withthe requisi-
tion. Remove the relay from its case and
check that there are no broken or cracked
compound parts and that all screws are
tight.

MECHANICAL TNSPECTION

It is recommended that the following -

mechanical adjustments be checked:

1. There should be no ncticeable irie-
tion in the rotating structure of the direc-
tional unit. The normally closed cloniacts
should he closed when the relay isinan up-

.right position. :

2. There should be an end play of from
.005 io .015 inches on the shaft of the
rotating structure, The lower jewel screw
bearing of the unit should be screwed
firmly in place, and the pivot at the top of
the shaft locked by its set serew.

3. The contact gap of the normally
open contacts should he approximately
0.020 inches,

4, The armature and contacts of the
seal-in unit should move freely when op-
erated by hand. There should be at least
1/32" wipe on the seal~in contacts.

5. Check the location of the contact
brushes on the cradle and case blocks
against the internal connection diagram for
the relay. (See Fig., 9.) Be sure that the
shorting bars are in the proper locations
on the case blocks, and that the long and
short brushes on the cradle block agree
with the internal connection diagram,
Fig. 13 shows a sectional view of the case
and cradie blocks with the connection plug
in place. Note that there is an auxiliary
brush in each position on the case block.
This brush should be formed high enough
so that when the comnecting plug is in-
serted it engages the auxiliary brushbefore
striking the main brush. This isespecially
important in current circuits and other
circuits with shorting bars since an im-
proper adjusiment of the auwxiliary brush
could result in a CT secondary circuit
being momentarily open circuited.

ELECTRICAL TESTS

. Direciional Unit Fickup

Connect the relay as shown in Fig. 5.
Apply a single-phase current equal to 3.47
amperes (this corresponds to 2.0 amperes
negative sequence) and a single-phase volt-
age Vyp_ ;5 equal o 1.13 volts (this cor~

responds to ~=— = 0,377 volts negative

sequence). Rotate the phase shifter until
the current leads the voltage by 195%. This
corresponds to the negative segquence cur-
rent component'leading the negative se-
quence voltage component by 106°. The
normally open contacts of the directional
unit ghould close within ¥ 10%of the voltage
inputs (V17-V1g ), to the relay. The fac-
tory pickup of the front left hand contaet of
the directional unit at the angle of maximum
torgue, (negative seguence current leading
ihe nepative sequence voltage by 105°2), is
set at 0.75 negative sequence volt-ampere
product. The pickup of the back right hand
contact is set at 0.75 to 0.83 negative se-
quence volt-ampere prodact, A neon light
connected acrossthe normally open contacts
is recommended foindicate contact closure.

Using connections shown in Fig. 11 check
the seal-in unit. The unit should pick up at

2-amperes ( = 10%) whenthe 2.0A tap is used

and at 0.6 amperes ( +10%) when the 0.64A
tap is used.

INSTALLATION PROCEDURE

I after the ACCEPTANCE TESTS, the
relay is held in storapge before shipment to
the job site, it is recommended that the
vigual and mechanical inspection described
under the section on ACCEPTANCE TESTS
be repeated before installation.

Before any of the following electrical
adjustments are made, the relay should be
in its case preferably mounted in iis per-
manent location.

RELAY SETTINGS

Refer tothe section on CAL.CULATIONS
OF SETTINGS for a discussion of sug-
gested procedures for determining the
gettings of the three main units,

DIRECTIONAL UNIT

If the required setting is differentirom
the factory setting (0.7 negative sequence
volt-amperes) connect the relay as shown
in Fig. 5. Rotate the phase shifter to indi-

. cate current leading voltage 195°. Apply

the required current and voltage. Now
loosen the hexagonal locking screw located
at the rear of the spiral spring assembly.
Then slip the adjusting ring, (io which the
control spring is attached), in a direction
to cause the front left hand normally open
contaets to just close. Retighten the lock-
ing secrew and recheck the setting by vary-
ing one of the input guantities (current or
voltage).

SEAL~IN UNIT

As shipped from the faciory the tap
screw of the seal-in unit will be in the
2.04 tap. To change the tap settingremove -
the spare tap screw from the Jeit gtationary
contact member and place it in the spare

7
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position on the right contact member. Then
remove the original screw irom the right
contact member and place it in the spare
position on the left coniact member, This
preocedure is necessary to avoid distorting
the adjustment of the right glationary con-
tact. Berews should never be left in both
tap positions on the right contact member,

PERIODIC CHECKS AND
ROUTINE MAINTENANCE

In view of the vital role of protective'

relays in the operation of a power system
it is important that a periodic testprogram
"be followed. 1t is recognized that the in-
terval between- periodic checks will vary
depending upon environment, type of relay,
and the user's experience with periodic
testing, Until the vger has accumulated
enough experience to gselectthe testinterval
best snited fo his individual requirements,
it is suppested that the following polints be
checked at an interval of from one to iwo
years.

MECHANICAL CHECKS

Operate the contacts by hand and check
that the contacts are making with proper
wipe. Allow the contacts to resetand check
that there is no excessive friction.

Examine the confact surfaces for signs
of tarnishing or corrosion. Fine silver
contacts should be cleaned with a burnishing
tool which consists of a flexible strip of
metal with an eiched roughened suriace,
Burnishing tools designed especially for

~cleaning relay contacts can be obtained °

from the factory, Do not use knives, files,
abrasive paper or-cloth of any kind toclean
relay contacts.

ELECTRICAL TESTS

Comnect the relay as.shown in Fig. 6
and check that the piclup of the directional
unit is within * 5‘£ of the original setting.
The pickup in terms of the product of single-
phase inputs is 5.4 times as highag it would
be with line to neutral negative-phase se-
guence inpuls at the angle of waximum
torgue. -

Connect the relay as shown in Fig, 11

and check that the pickup of the seal-in .

unit is within * 5% of the original pickup.
current.

SERVICING

If any of the mechanical or electrical

check points described in the previoussec- .

tions are found to be out of limits, the
{ollowing points should be observed in re-
storing them,

MECHANICAL ADJUSTMENTS

1, Directional unit low gradient (front lefi
hand) contaqt adji_lstmgnt.

a. With the relay upright and the mov-
ing contact held away from the sta-
tionary contact, both the stationary
contaet brushes should touch their
respective retainers.

b. With the relay lying on its left side
and the moving contact held clear,
the stationary contact brush should
just part from its retainer under
its own weight.

Negative Sequence Directional Relay Type CNP11A GEI-83948

¢. With the moving contact held clear,
the moving contact brush should
just part from its retainer under
its own weight.

d. With the relay vertical and de-
energized the pap of the front left
hand contact should be 0.020" io
0.025" and the wipe should be 0,010"
to 0.015" (when contact is closed
by hand), The contact gap and wipe
of the hack right contact should be
approximately the same or a liftle
less than the front lefthand contact.

2. Contact Gap

a, With the unit completely de-ener-
pized refract the back righl hand
contact barrel, (2-revolutions
counter-clockwige), and adjust the
upper control sPwing so that the
center line of the moving contact
arm is parallel to the side of the
relay.

b. Using a neon light ag an _indication
of contact closure, turn the front
right hand contact barrel and the
front lefi hand contact dial into the
moving contact until they justtonch.

¢. Lock thé right barrel in place by
means of the elamping screw.

d. Rotate the left hand contact dial to
obtain 0.020™ to 0,026" gap between
the moving contact and the lefthand
stationary contact. The back right
band contact is adjusted when the
relay pickup is set,

3. Shaft End Piay

End play of the shaft should be 1/64".
This can be adjusted by the position
of the upper pivot. Be sure to tighten
the get serew which holds the upper
pivot in position after the adjustment
is made.

4, Seal-In Unit

There should be at ledst 1/32" wipe
on the contacts of the seal-in unit,
measured at the end of the armature
adjacent to the contacts. I wipe is toe
small, it can be increased by lowering
the position of the stationary contact
members. In the final adjustment the
contacts should make approximately at
the same instant when the armature is
operated by hand, and the target should
lateh in the exposed position slightly
bhefore the contacts cloge.

ELECTRICAL ADJ USTMENTS
Negative Sequence Voltage Network Adjust-

ment

1, Choose a bhalanced three-phase voltage

supply of rated freguency and voltage

and good sine wave form withaproperly

silesi%nated pogitive phasée .seguence
«2-3.

2

Connect the test circuitshownin Fig, 12,
Make sure that the ihiree phases of the
supply connect to the corresponding
points .shown in the test circuit.

3.

Adjust the voltage applied tp the relay
g0 that:

¥17-18 = V18-19 =VI18-17=120V

Connect a low range voltmeter (use a
high resistance voltmeter - 1000 ohms
or more) acrogs relay studs 15 and 20
and carefully adjust rheostat (Ry) to
obtain 2 minimum voltage across studs
15 and 20, The minimum should be less
than 1.0 volt., If the minimum voltage
ig relatively high phase segquence may
be wrong er conneclions to the relay
may be inaccurate. I the minimum
oblainable voltage approaches the 1.0
volt limit but ig glightly high the wave-
form may be poor or the applied voltages

. are not periectly baianced,

After final adjustment of (R4) tighien
its locknut securely topreventaccidental
changes in resistance setting.

Negatiive Sequence Current Neiwork.Adjust-

ment

1,

- form be ap good as possible.

3.

4.

Connect the relay to a three-phase
source (rated frequency) capable of
supplying 20 amperes balanced load,
ae shown in Fig. 4. -

It is essential that the phase sequence
be (1-2-3) and that the current wave-
Meters
11, Ty, and I3 must be suobjecied 1o a
preliminary test to insure identieal
calibration. This can be done by con~
necting the three meters in series with
3 5 amp load, I all meters do not read
the same and meters cannot he obiained
which do read the same, itwill be neces-
sary to calibrate two ©of the meters on
the basis of the third. For example,
Ig reads 4.95 and I3 reads 4.93 when
11 reads § amps.

Comnect a low range voltmeter (use a
high resistance voltmeier - 1000 chms
per volt or more) from stud 8 to a point
between the 7.0 mf capacitor (Cj1) and

. the resistor (R ).

Set the load resistors to give abalanced

load of 5 amperes; i.e., I1 =135 =
I3 = BA., Adjust Ri and R2 50 thatwith

the balanced load of 5 A the voltmeter

reads less than 1.0 volt.

This is accomplished by “cross-adjust-
ment” of R jand Rg. .That is, set Ry

© for maximutn ohm$ and adjust Ro to

&,

give a minimum voltage; then sef R
for minimum voltage and again set Ro
for minimum voltage. Repeat this
cross adjustment until the point is
reached where adjusting either resistor
tends to increase the voltage,

If the resistors cannot be set to voliage
below the 1.0 volt limit, the following
troubles may exist:

a. I the minimum voltage is relativel
high, phase sequence may be incor-
rect or connections made tothe relay.
may be wrong. )

b. I minimum obtainable voltage ap-
proaches the 1.0 volt limit, but is
slightly high the waveform may he
poor or the load currenis are not
perfectly balanced.
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6. After final adjustment of the rheostats
tighten their Jocknuts securely to pre-
vent accidental chanpes in resistance
settings,

BPirectional Unit Pickup

If it is neceasary to readjustthe pickup
connect the relay as shown in Fig, b if the
test 18 made in the laboraiory or as in
Fig. 6 if the relay isbeing tested in position
on the panel.

CONNECTING PLUG MAIN

* Rotate the phase shifter so that the
phase anple meter reads current leading
voltage by 1850, Apply the current and
voltage required for pickup (see CAL~
CULATIONS OF SETTINGS) and adjust
the upper control spring windup so that
the front left normally open contacts just
close. Now increase the negative sequence
product input to the relay slightly (by ap-
proximately 10%) and advance theback right
hand barrel contact until it just touches the
moving contact. Lock the barrel contact
in position.

RENEWAL PARTS

It is recommended that sufficient quan-
tities of renewal parts be carriedin stockto
enable the prompt replacement of any that
are worn, broken, or damaged.

When ordering renewal parts, address
the nearest’ Bales Office of the General
Electric Company, specify quantity re-
quired, name of part wanted, and givecom~-
pleie nameplate data. If possible, give the
General Electric Company requisition num-
ber on which the relay was furnished.

BRUSH CONNECTING BLOCK

AUXILIARY BRUSH

TERMINAL BLOCK

NOTE: AFTER ENGAGING AUXILIARY BRUSH, CONNECTING PLUG
TRAVELS /4 INCH BEFORE ENGAGING THE MAIN BRUSH ON

THE TERMINAL BLOCK.

Fig. 18 (8025039) Cross Section of Drawout Case Showing Position of Auxiliary Brush
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SALE5 OFFICE CODE KEY
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Murine und Dafense Equipment Soles
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E 1 Sales
ALABAMA .
Hog Bleminghom 5., .. ...,..2151 Highland Ave,
# § Mohbile 13..,,.....44..704 Govarnment 5t
ARIZONA
"’ I Phoenix 12,.. . 2550 N, Central Ave,
TOESON . o v ivssncarssnesl8] S Tocson Blvd,

ARKANSAS
Norih Little Rock...,,.,.1900 E. Washingten
Pine Bluff, ouueanrianasvess Po O, Box 1033
CA!.IFORNIA
Fresna 21 ... 400000 0...321 Patterson Bldg.
* t los Angeles 54.,,.,,..,..,212 N. Vignes 5,
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* ¢ } § Son Froncisco 6......,.235 Montgomary St
* Son Jose...vuvrianerr. 2155 So, First St
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¥ & 1 § Denver &..uuueuvanes. 201 University Blvd,
CORNNECTICUT
*¥I Hurtford 5. .. cvvnnnaness
New Haven 6. ...vv0vvenan.
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% f Washington 5. ... .....777—14ih 5, N.W,
Washington 3. . v.vv.. . B06—15th 51, N, W,

764 Asylum Ave,
129 Church Sh

FLORIDA
* Jucksonwville &, .40 0rianrens.t 190% Hill 5t
Miomi 32.,.. 25 §.E Second Ave.
§ Miomi 46 . .5353 N.W. 361h St.
Pensocola, ,207 S. Baylen St
] Tompa 1 ., anderson Blvd, at Lois Ave.
Tompd 6. vvarerneaannn . 1206 W YA" 81

GEORGIA
*+ 1  Atlanta §..... ... 1860 Pecchites Rd., W,

Macon. s ioaviiniiiennnans Cherry St,

* 1 Savonneh. cucieas e vnss .40 Enst Bay 5t
IDAHO
* f Boisey s viaanrivenansasss 1524 ldoho St
ILLINOIS ] '
# + 1 & Chicogo B0, ,........,....5840 5. Conal St
* Peario 2., ..0vsenee..2008 N.E Perry Ave.
* Rockford .. .. .40 00000, 4223 Fast State St
t Springfield............,.607 E Adams St
INDIANA
* Evansviile 5. .........2709 Washington Ave.
* Fort Wayne6.,,......... 635 Broadway
# Indienapalis 8., ,......3750 N, Meridian St.
# F  South'Bend 1,,.........610 M. Michigan St
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* Cedar Rapids. .........210 Second St, S.E
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MONTANA
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NEBRASKA
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NEVADA
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NEW HAMPSHIRE
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NEW JEKSEY
#1 31" Newarkz..................520 Broad St,

NEW MEXICO
* Albaquarqua. . . .. ...120 Modeira Drive, N.E

NEW YORK
§ Albony 3...... iiiessnvens, .8 Colvin Ave,
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.Moin and Woedland Ave,
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N?TRTH DAKOTA

Bisrnarek, o o v re s voosonss 418 Rosser Ave,
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..... ....6007 Tonnells Ave.
Schene:ludy (]nsirumaniutlnn Servine) v
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... .395 E Broad St

' § Cleveland 4.
"‘ Colombus 15

* Dayten 2 1 W. Monument Bldg.,
§ Dayton. : ... 118 W, First 5t
Mansfield a7 Park Ave., West
* Tolede 4.,.. LA20 Madisen Ave.
* Youngstewn 7. ..vvuuns 7% E. Indianolo Ave.
OKLAMOMA
* Oklzhoma City 2.+ .4.... 119 N, Robinion St
#* Tulsa 4, .,..Columhia Bldg., 2651 E. 21st Sk,
OREGON

* Euuena....................1170Peur!St-
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k3

TENNESSEE
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1 3  HNeshwilla 3....00u0000. 1717 W, End Ave,
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TEXAS
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WASHINGTON
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WEST VIRGINIA
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¥ Charleston 28... .. 308 MacCorkle Ave., S.E.
* g Fairmonteues secvevas vasaa 310 Jacohs Bldg,

Wheeling, «2012441 042,40 Fourtaanth St
WISCONSIN .

* § Appleten.. vevnernoa 510 W, College Ave,
Madison 5.1 e e. 5317 OId Middleion Rd.
* 1+ 1 Milwavkee 3,,,.......940 W, 5, Paul Ave.

HAWAIl: American Factors, Lid., P.O. Box 3230, Honolulu 1

G-+E renewal paris are used to maintain peak perhrmnnce
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service shop or sales office.
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T15 Aloormarle Ave. S.E
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Milwaukee 3. ... « P40 W, St Paul Ave.

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.




