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GEK-1269 Reclosing Relay Type NLRll 
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RECLOSING RELAY 
TYPE NLRllA, liB 

INTRODUCTION 

The Type NLRllA relay is a reclosing relay 
which automatically initiates the reclosing impulses 
to a circuit breaker which has been tripped by 
its protective relay. It is basically a timing 
device, and contains a DC operating timing circuit 
that employs solid state components to provide an 
extremely stable time delay function. The timing 

". circuit is. normally a .. djusted to provide a time in
I terval of 5 seconds and to operate a stepping 
. switch one step at the end of this interval. When 

the stepping switch operates, it resets the timer 
which starts timing for the next step. Adjustable 
cam-operated contacts provide reclosing signals on 
steps 0 34 inc I. The 35 step is lockout 
and the 36 step is reset which completes the cycle 
and brings us back to the starting point. The 
relay contains a small rheostat to provide step 
time adjustment from .5 to 5 seconds and a reset 
selecting link to provide rapid resetting of the 
relay after any sucessful reclosing either after 
2 step time intervals, or on the next reclosing 
signal or only at lockout as desired. Also, the 
relay contains a total of two telephone-type relay 
units, one to maintain the closing signal and the 
other the reset signal to insure sucessful com
pletion of each operation. A cam operated contact 

) provides blocking for instantaneous trip signal if 
desired. An "RS" contact actuated by an adjustable 
cam is provided for blocking automatic tap changing 
during the reclosing cycle or for other· functions. 

The cams can be adjusted to provide for an 
immediate initial reclosure followed by two delayed 
rec!osures, or for a delayed initial reclosure 
followed by two additional delayed reclosures. The 
reclosing relay resets automatically a preselected 
interval after any successful reclosure, or from 
its lockout position following a successful manual 
reclosure. Other reclosing cycles are also possible 
as described under ADJUSTMENTS. 

Two blank rings (no lobes) are supplied with 
each relay for replacing two of the adjustable 
cams when a single reclosure is desired. Two 
reclosures may be obtained by replacing one of 
the adjustable cams with a blank ring. 

APPLICATION 
The type NLR reclosing relay is suitable for 

application wherever it is desired to reclose a 
circuit breaker automatically one or more times 
after it has been tripped by its protective relay. 

When immediate initial reclosure is used, the 
circuit breaker mechanism should be provided with 
a position switch or latch-checking switch to insure 
that the mechanism is ready to close the breaker 
before the closing coil is energized; and the pro
tective relay contacts must open fast enough to 
prevent retripping of the circuit breaker following 
immediate reclosure. 

A dc stepping relay Type NLA is available to 
provide an alarm after a specified number of sub
sequent reclosures. 

More specific information relative to application 
is given in the section entitled APPLI~A TION 
CONSIDERA TIONS. 

RATINGS 
The NLR is basically a D.C. device but a 

bridge type rectifier is included whenA.C. operation 
is required. 

The relay has standard ratings of 48, 125 
and 250 volts DC and 120 and 240 volts AC. 

The relay contacts will interrupt the currents 
given in Table A. 

TABLE "Att 

Current 
Current 

Volts Non-Inductive* Inductive 

48 V DC 1.0 3.0 
125 V DC 0.5 1.5 
250 V DC 0.25 0.75 
115 V 60 cyc. 0.75 2.0 
230 V 60 cyc. 0.5 1.0 

*Induction of Average Trip Coil 
The relay contacts will make and carry 30 

amperes for tripping duty and carry 1. Q ampere 
continuously. 

The NLR will operate in ambient temperatures 
of -200C to 600C with a max. time variation of 6%, 
and down to -400C with a max. variation of 10%. 

TOTAL TIME 

The Type NLR relay is available with a total 
cycle of three minutes. This total time cycle is 
measured from the point where the relay starts 
timing to the point following lockout where the 
relay is reset. Shorter total times are available 
since total time = 36 x step time. 

These instructions do no' purport to coyer all detail, or variation, in equipment nor to provide for eyery possible 
contingency to be me' in connection with installation, operation or moilttenonce. Should further information b. desired 
or should particular problem, or;,e which are not covered sufficiently for the purchCl,er', purpose., the maHer should 
be referred to the General Electr;c Company. 
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GEK-1269 Reclosing Relay Type NLRll 

BURDENS 
The burden of the Type NLR is approximately 

as given in Table B. A.C. burden is at unity 
power factor. 

TABLE "B" 

VOLTS FREQ. RES.-OHMS 
MIN. 

250 DC 1500 
125 DC 400 

48 DC 70 

240 60 1500 
120 60 400 

The resistance values given are the relay re
sistance when the stepping sWitch coil is energized. 
The stepping _ switch coil is energized for about 
8 milliseconds when the sWitch steps. At other 
times when the timer is running the relay resis
tance is approximately 10 times the values given 
in TABLE "B". When the relay is in reset, it has 
zero burden. 

RECEIVING, HANDLING 

AND STORAGE 
These relays, when not included as a part of 

a control panel will be shipped in cartons designed 
to protect them against damage. Immediately upon 
receipt of a relay, examine it for any damage sus
tained in transit. If injury or damage resulting 
from rough handling is evident, file a damage 
claim at once with the transportation company and 
promptly notify the nearest General Electeic 
Apparatus Sales Office. 

Reasonable care should be exercised in un
packing the relay in order that none of the parts 
are injured or the adjustments disturbed. 

If the relays are not to be installed immed
iately, they should be stored in their original 
cartons in a place that is free from moisture, 
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 
operation of the relay. 

DESCRIPTION 
The NLR relay consists of a simple rugged 

stepping switch, a static timing circuit on a printed 
circuit card, a rheostat, a reset selecting link 
and 2 telephone-type relay units. 

A photograph of the relay in its case with 
cover in place is shown on the cover of this In
struction Book. The series of photographs in 
Fig. 1 shows the principal parts in the relay and 
their relative positions in the assembly. All 
units and parts are identified by the nomenclature 
or device numbers used throughout the text. 
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CASE 

The case is suitable for either surface or / . 
semi-flush panel mounting and an assortment of ( 
hardware is provided for either mounting. The 
cover attaches to the case and also carries the 
reset mechanism when one is required. Each cover 
screw has provision for a sealing wire. 

The case has studs or screw connections at 
both ends for the external connections. The 
electrical connections between the relay units and 
the case studs are made through spring backed con
tact fingers mounted in stationary molded inner 
and outer blocks between which nests a removable 
connecting plug Which completes the circuits. The 
outer blocks, attached to the case, have the studs 
for the external connections, and the inner blocks 
have the terminalS for the internal connections. 

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 
respective blocks of the cradle and case, alSo lock 
the latch in place. The cover, which is fastened 
to the case by thumbscrews, holds the connecting 
plugs in place. 

To draW out the relay unit, the cover is first ( 
removed, and the plugs drawn out. 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 
on the panel, either from its normal source of 
power or from other sources. Or I the relay unit 
can be withdrawn for testing and replaced by a 
spare relay unit. 

INSTALLATION 
The relay should be mounted on a vertical 

surface in a location reasonably free from ex
cessive heat, mOistuI'e, dust and vibration. The, 
relay case may be grounded, if desired, using at '" 
least No. 12 B & S gage copper wire. The panel 
drilling for the NLR relays is shown in Fig. 10. 

The internal connections for the Type NLRll 
relay is shown in Figs. 2A & 2B. 

Shorting bars are furnished between terminals 
9 - 10 and 1 - 2 to complete the circuits between 
these terminals if the connection plug is with
drawn from the case. 

Unless otherwise requested, aU relays are 
adjusted at the factory for immediate initial re-
closure. For delayed initial reclosure, loosen 
locking nut and move adjustable cam lobe in step 
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Fig. 2A (0178A8158-3 Sh. 1) Internal Connection Diagram For Relay Type N:,RllA,. D-C Control (Front View) 
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GEK-1269 Reclosing Relay Type NLRll 

STEPPI f'iG SWITCH CONTIl,CTS 

CONTAC-r.: SWITCH POSITIONS 
RESET STEPS 1-,34 INC LOCKOUT 

SL (:¥:) CLOSED CLOSED OPEN 

SL (~) OPEN OPEN CLOSED 
SR(;:) OPEN CLOSED CLOSED 

~ 

sr(f) ~LOSED OPEN OPEN 

5C{~/ CLOSlb BY ADJUSTABLE CAMS 
IN ANY) NON-ADJACENT STEPS 

SC(#) CLOSED WHEN SC CONTACTS (=:=) 
ARE OPEN 

r----
SA ~1 CLOSEL ~HENSTEPPING SW. 

~J COIL IS ENERGIZED 

SA ct) OPEN WHEN STEPP I NG SWITCH 
COIL IS ENERGIZED 

MODEL FORM 

12NLRllA{-}A 1 2 ,3 
VOLTS D-C 250 125 48 

RESISTANCE IN OHMS 

C COIL 1.:1. oon ~ gOO I';on 

R COIL 16,000 3,600 600 

SA COIL 1 500 408 70 

Rl 1 MEG. 1 MEG. 1 MEG. 
R2 18,000 8,000 2000 
R3 470 470 470 
R4 47 47 ,47 
R5 10 10 10 

R6 8200 ,3900 1500 
R7 8.l00 3900 1500 
R8 2200 1000 ~O 

CAPACITANCE VALUE 

Cl 1 MUF 1 MUF 1 MUF 

I 
I 

11 
0,3 I 

:"l I 
0.1 , Zl, SCRl I 

I MUF I L ____________ -.J 

PRINTED CIRCUIT CARD 

o 1 
/ 011 

~ 
02 

012°3 
04 
,05 

06 

r 013°8 
11' 09 

014-
010 

ACTUAL LOCATION OF CONNECWORS 
ON PRINTED CIRCUIT CARD 

Fig. 2A (0178A8158-4 Sh. 2) Continued 
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11 
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12 
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o NONE 

NEXT 
CLOSE 

SR 

0= LEAD NO. ON PRI NTED 
6 CI RCU IT CARD 

R 

4 

Rec10sing Relay Type NLRll GEK-1269 

JUMPER 

15 17 19 

16 20 

Y 

SL S 

SA 

--I 

PRINTED I 4 8 3 i 1i 2 14 : 
C I RCU IT I 1 10 9 12 5 6 I 
CARD L_ _ _ _ _ _ J 

6 8 10 

Fig. 2B (0178A8159-4 Sh. 1) Internal Connection Diagram For Relay Type NLRll A-C Control (Front View) 
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GEK-1269 Reclosing Relay Type NLRll 

STEPPING 'JIVITCH CONTACTS 

CONTACTS 
SWITCH POSITIONS 

RESET STEPS 1-.34 INC LOCKOOT 

SL(£) ",LOSED CLOSED OPEN 

8l (.!.) OPEN OPEN CLOSED 
3R(:;) OPEN CLOSED CLOSE.D 

SR(i) CLOSEr OPEN OPEN 
SC (J.. )ctoStf> l3Y~ADJ U3TABtE CAMS 
'T I N ANY .3 NON-ADJACENT STEPS 

SC(#) CLOSED WHEN SC CONT /l,CT~{..L' 
ARE OPEN :-p 

SA 
~ 

CLOSED WHEN STEPPING SW. 
COIL IS ENERGIZED 

SA c¥) OPEN WHEN STEPPING SWITCH 
COIL IS ENERGIZED 

MODEL FORM 
12NLRllA{-}A 4 5 

VOLTS A-C 120 240 
RESISTANCE IN OHMS 

C COIL 5000 21,000 
R COIL 6500 28,500 

SA COl L 4n :, 
'vV 1500 

R1 1 MEG 1 MEG 
R2 10,000 20,W(f 
f(3 470 470 

R4 47 47 
HE> 10 10 

R6 3900 8200 
R7 3900 8200 
R8 lUUU 2200 

CAP{l,C I TANCE VALUE 
C1 Z. MUF 2 MUF 

,- - - -- 14-56 1 2' 113 I2t ,8 I 

14 I 
I 

113 I 

19 I 
I I 

Tl I 
~ 03 I 

I 
I 0.1 Zl SCRl I 

I MUF I 
L _.-. ___________ .J 

PRINTED CIRCUIT CARD 

011°1 
02 
03 

012 
04 
05 

06 

013°8 
09 

014 
010 

ACTUAL LOCATION OF CONNECTORS 
ON PR I NTED C I RCUv1 T CARD 

Fig. 2B (0178A8159-4 Sh. 2) Continued 
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,~" USED ONLY WITH ~ij!,-p~M~~MtEB~fOOI: ~~H~l~~ 
AC CONTROL POWER IS~TUri ~n~s WI ~~ruSE" STEP 2'-

,,(+1 -, , 

~ ~: ':f,' .i" 52 
13 

5 
b .1JL 6 
..Ill.... SL 

220-240V 

'!~ V '" jf. SC 
01 79 

4C ~c 8 C if 
79 

AC 

T~ 
SR 

SUPPLY , "I~'''::r~ , "* 79 Zl. 
AC CLOSI NG 

~ 
a~~~t~ OF 1 

79 

Th ~22 j.1JL < 

SA Th 

t 5 "" ./ T 17 

SC , ]]. 1 
_/.- 12 .1JL R 

11)79 

SA 

"'" 8 7 {z I---RESET 
ALT CONNS. 

~ D NO~E USE ONLY ONE 
1\ I CNd 

RESET. STEPS LOCKOUT. ~O~L~ ONLY!' 
]]. 

ell~m STEP iIO 1-34 STEP 35 Th. ~..z 
SL --II-

~TEP NEXT 

X 
TO 9J(;9~~' / 

CLOSE 
SR ;t<- X 

CLOSE t. RS~ _. 10 .-P- ,p-
SR --II- X X 

52 ~: t SL ;t<- X X ...N OVERLAPPI NG 
.Jf!. 

..1JL 10 '" ' 
SC ;t<- X, ANY 3 NON--ADJACENT STEPS 

TE.fiMINAL '-1~~) CONTACTSp, ~T 1 .lli.. 
sc -H- OPEN WHEN SC-;li'-I S x '---' 20 201 f-1~ IS >l:)UNTED ON ~ Jli lC f?S ;t<- X IN ANY 8 ADJACENT STEPS n.RM I NAL 10 C 

11 C 12 12 

17

12 ~ p-- 11 
.'> 

RS --II- I ueeN WHCN "S ~ IS X BUT INSULATED r 79 3- 79'" 9 
FROM IT. 11 11 11 RIll sc' 1 R 1 

bWC"" 

I "H~~CC TYPE t~tl.t DESCR I PT I ON 
( l B AKER CONTROL SWITCH-MOeEL 16SB1B12 52 

01 SB CONTIDL SW ITCH 
X DENOTES CONTACT CLOSED b 

52 AC C I RCU IT BREAKER CONTACT .ORMAL NORMAL r---i 15 
~ 

Jii. NLR AC RECLOS I NG RELAY NUMBER CLOSE li~~~ AmR TRI P 
22/ 

R TO THE 
C CLOSING UNIT LOCKOUT 
R RESmlNG UNIT 6-;J-----trt X C / ..zg. ALARM 
RS CAM OPER. AUX-FUNCT I ON SW. x / SR 79 

'A ARMATURE OF elNG SW. 
3 4 X x L. O-H-<> o-H-o 4 X -2" SC CLOSiNGI caNTS, -eF.·,STHPI Nffi, ,SW 5 6 5 X X 

-- 16 
SL L CK UT CONTS, OF S o-il-Oo-tl-06 X X SR RESETTING CuN".u, "ce NG 

Fig. 3 (Ol16B6934-o) Typical External Connections For The Relay Type l2NLRli 

o to the step number which will give the desired 
time delay and then tighten the locking nut. THE 
CAM SHAFT MUST BE FffiML Y HELD WHILE 
LOOSENING OR TIGHTENING LOCKING NUT TO 
PREVENT DAMAGE TO STEPPING SWITCH 
SPRINGS. 

PRINCIPLES OF OPERATION 

The basic operating principles of the NLR 
reclosing relay will be explained with the aid of 
schematic diagrams Figs. 4 and 5. 

Fig. 4A is a schematic diagram of the timing 
circuit. When the initiating contact starts the 
timer, current flows thru the resistor R2 and ad
iustable resistor Rl to charge the capacitor Cl. 
fhe zener regulator holds the voltage across Rl 
and Cl constant even when the supply voltage 
'!h; nges. This is accomplished by the breakdown 
,h;' racteristic of the zener regulator at a definite 
'0 tage to permit current to flow thru the zener 

w1thout restraint above this breakdown voltage. 
This permits the voltage drop across R2 to vary 
with variations in the supply voltage while the 
voltage drop across Rl and Cl remains constant. 
Since the voltage across the R-C circuit is con
stant, the time to charge the capacitor up to a 
certain voltage will vary only when the value of 
the resistor Rl is changed. When the voltage 
across the capacitor Cl reaches a certain value 
(about 55 percent of the zener regulator break
down voltage) it turns the unijunction on to permit 
a short pulse of current to flow thru Resistor 
R3. The voltage drop across R3 is impressed on the 

INITIATING 
CONTACT 

+ ~~~---------------------------. 

R2 

VOLTAGE 

SA 

SA 

REG. SCR 
DIODE 

illill!Q.. 
SA-STEPP I NG SWITCH ARMATURE 
SCR-S I LJ CON CONTROL~ED RECT I F I ER 

Fig. 4A (0178A9l45-0) Timing Circuit For Relay 
Type NLRll Relay 
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CAM OPERATED 

+ CONTA.CTS 

SL # 
SL/ *-

13 
SR 

SR -l-
-,-

SR #: SL 

SC 
.L 
T 

SC #: 
R2 

SA 

SA 

C 

SC 

SCR 
BREAKER 
CLOSE 

C 

11 "OVERLAPPI NG CONTACTS 

RESET 
STEPS :l 
-34 INC LOCKOU 

LOSED CLOSED OPEN 
Uf-'tN Ut-'tN CLOSED 

OPEN CLOSED CLOSED 

CLOSED OPEN OPEN 

OPEN Wf EN ::;C ,7F= 
CONT. IS CLvSED 
ADJUSTABLE TO CLOSE 
ON ANY 3 STEPS 

LEGEND 

152-POWER CIRCUIT 
BREAKER 

? -RELAY STUDS 

Fig. 4B (0178A9146-o) Breaker Reclosing Circuit With Contact Shown As They Are In Reset Position For. 

( 

Instantaneous First Reclosure. ( 

+ 13 

C 

ALT 
BREAKER 
CLOSE 

r - - ---, 
I TIMING l 
I CI RCU IT I :-. ____ ..1 

R 

R 

R 

~---NEXT CLOSE 

• NONE 

Fig. 4c (o178A9147-1) Breaker Reclosing Schematic Diagram And Reset Circuits 
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SCR (silicon controlled rectifier) gate long enough 
to turn on the SCR. When the unijunction is turned 
on it partially discharges the capacitor C1 and 
turns itself. off. When the SCR is turned on it 
will stay on until its current is reduced below 
20 milliamperes and once it is turned off it stays 
off until voltage is again applied to its gate. The 
resistor across the SA coil is to allow the current 
thru the SCR to build up quickly. 

In the NLR relay when the timing circuit turns 
the SCR on, it operates the stepping switch arm
ature. The armature movement 'Opens one "SA" 
contact and closes another "SA" contact as shown 
schematically in Fig. 4 and Fig. 5. The opening 
of the SA contact turns the SCR off and the closing 
of SA contact completely discharges the capacitor 
C1 to reset the timi}!g circuit. When the armature 
picks up ft also raises the driving spring enough 
to clear the next tooth on the rachet wheel and 
the driving spring snaps into the next notch. When 
the SCR is turned off by the SA contact the arma
ture coil is de-energi~ed and its main spring 
rotates the rachet wheel 10 degrees. At this point 
the timing circuit starts timing again and it will 
rotate the stepping switch rachet wheel another 10 
degrees after another time interval has elapsed. 
All stepping switch operations will have the same 
time interval. 

The rachet wheel of the stepping switch is 
solidly connected to a cam shaft which contains 
three main cams~ The two cams nearest to the 
rachet wheel (schematically shown in Fig. 5) have 
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only one lobe each and therefore raise their as
sociated contact operating springs only during one 
step interval for each revolution 'of the rachet 
wheel. A third cam (not shown in Fig. 5) has 3 
adjustable lobes and these lobes may be set to 
raise their associated contact operating spring on 
any desired step. When the adjustable cam lobes 
raise their conta'Ct operating spring they close two 
"SC" contacts shown in Fig. 4B and one of these 
supplies the breaker closing signal. Since the 
adjustable cam lobes can be set to close the "SC" 
contact on any step of the rachet wheel they can 
provide a breaker closing signal at reset (an in
stantaneous breaker reclosing signal) and - or on 
any subsequent step until the lockout position is 
reached which is 35 steps after reset. The sche
matic diagram Fig. 5 snows the rachet wheel in the 
lockout position. In this position the (SL) lock
out cam opens its SL contacts to open up the 
breaker closing circuit and the timing circuit 
(which prevents any further operation of the step
ping switch until the breaker is manually closed as 
explained later) and closes an SL contact to ring an 
alarm. When the stepping switch armature coil is 
energized again, the switch steps from lockout to 
!he reset position (as explained later). 

The lockout cam has 3 contacts, one normally 
open and 2 normally closed. 

The reset cam has 3 contacts, one normally 
open and 2 normally closed. 

The adjustable cam (close) has 3 contacts, 
two normally open and 1 normally closed. 

Fig. 4B shows the NLR breaker reclosing cir-. 
cuit with the NLR in the reset position and set 
for instantaneous first reclosure. In the reset 
position the SL contacts are closed, but the SR 
contacts are open so there Is no circuit connecting 
the timer to power until the breaker (152) trips 
and closes its N.C. auxiliary switch. This ener
gizes the breG-kef closing circuit and the "c" re
lay coil thru the preclosed SC contact and the 
timing circuit thru the blocking diode, "D1". The 
"C" relay steps the stepping switch once immediately 
and seals in to maintain the closing signal for 
one step interval. The instantaneous step is to 
prevent pumping the breaker if contrpl power is 
lost and then returns and also to open the instan
taneous trip blocking contact (1-2). The "Cn relay 
maintains the closing signal to prevent a second 
clOSing impulse if the breaker trips during the 
step time interval. At the end of the first time 
interval the "C" relay is shorted out by the sca 
and drops out. Its overlapping contacts discharge 
the capacitor C1 to reset the timing circuit. When 
the "C" Relay picks up the stepping switch closes 
its "SR" contacts at once and then the timer 
continues to run whether the breaker is open or 
closed since both the SR and SL contacts are closed 
and they provide a circuit to the timer. After the 
"C" relay drops out the stepping switch continues 
with equal elapsed time between steps until its 
rachet reaches the step in which the lobe on the 
adjustable cam again closes the SC contact. At 
this point if the breaker is open the NLR will close 
it and if the breaker is closed no clOSing signal 
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will be given to the breaker closing circuit due 
to the blocking diode shown in Fig. 4B. In either 
case the stepping switch steps on with equal 
elapsed time steps to the next reclosing cam lo
cation and then closes the breaker if it is open 
as described above. The stepping switch steps on 
to the lockout position where the SL contacts open 
to deenergize the timer and stepping switch and a 
SL contact closes to sound the alarm if the breaker 
is open. 

Figure 4C shows the reset circuit added to the 
breaker reclosing schematic. The link in the "Re
set" selecting device is shoWn in the step two 
position. This means that the NLR relay will reset 
two step time intervals after any automatic breaker 
reclosure. After the NLR relay has reclosed the 
breaker as described above the breaker closes its 
normally open auxiliary switch shown in Fig. 4C. 
The "SCR" is always turned off by the time the 
breaker closes and at the start of the next step 

. time interval is turned on by the timer. As the 
connections are shown in 4C when the SCR is turned 
on one step time after the breaker has been re
closed there is no circuit energizing the "R" relay 
coil because the tiC" relay N.C. contact is still 
open. The next time the SCR is turned on the "R" 
relay coil is energized thru the N.O. breaker 
auxiliary switch, the SR· contact, the step two 
reset link, the "C" relay N.C. contact and the SCR 
to the negative side of power. The R relay together 
with its parallel resistor, R7,· draw enough cur
rent to keep the SCR turned on. The R relay 
seals .in and the stepping switch armature picks up 
again as soon as it drops open. Thus the stepping 
switch runs without any delay and "homes" to the 
reset position where the NLR finds all connections 
to the plus bus open. The SR contacts open as "S" 
steps into the reset position and the R relay now 
drops out and closes its N.C. contact in the breaker 
closing circuit. The NLR relay is reset and 
waiting for the breaker to trip. The maximum reset 
time of the NLR relay after the "R" relay is ener
gized is one to two seconds. 

If the reset link is moved to the "NEXT 
CLOSE" position stud then "R" can be energized only 
when the NLR rachet wheel has reached the step 
when the next reclosing signal is given. If the breaker 
is open the NLR relay recloses it as described above 
but if the breaker is closed then the "R" relay is 
energized, seals in to reset the NLR. The SC con
tact opens but the R relay seals in around it to 
maintain the circuit until the NLR is reset. 

If the "NONE" position of the Reset Link is 
selected the NLR will not reset until the lockout 
position is reached. Then if the breaker is found 
closed or if the breaker is open and later is man
ually closed the timing circuit is energized thru 
the breaker N .0. auxiliary switch, the SR contact, 
and the blocking diode "D2". If the breaker remains 
closed for one step time interval then the timer 
turns the SCR on to step the stepping switch one 
step to the reset position which turns everything 
off. If the breaker trips during this step time 
interval then the NLR remains in the lockout posi
tion and sounds the alarm. 
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An additional adjustable cam is provided to 
operate the "RS" contact to provide blocking for 
the automatic tap changing circuit or other func
tions as desired. The auxiliary cam operates a 
micro switch to provide the "RS" contact. The 
auxiliary cam is held by friction and is released 
by loosening the locknut on the cam shaft. The 
cam shaft must be firmly held when loosening or 
tightening the lock nut. When the lock nut is 
loose the auxiliary cam can be easily moved to any 
position and the lock nut re-tightened. The "RS" 
contact can be made either a "N.O." or a "N.C." 
contact as desired by moving the green lead between 
studs 9 and 10. The "RS" contacts are connected to 
the relay studs 9 and 10. One "SR" contact is 
connected to studs 1 and 2 to be used to block 
instantaneous tripping during the reclosing cycle ( .. 
if desired. 

When the NLR is operated on AC power a bridge 
type full wave rectifier is supplied to provide 
power for the NLR relay. On AC operation the "C" 
relay unit contact connected to studs 7 and 8 is 
used to energize the breaker closing circuit as 
shown in Fig. 3. When the NLR is operated from an 
AC source an instantaneous breaker reclosure is 
delayed by the pickup time (8 milliseconds maximum) 
of the "c" relay. Also the "C" relay contact can 
be used to close the breaker when the NLR is oper
ated from a DC power source if desired. 

The NLR relay can be connected to provide 
instantaneous reclose for instantaneous trip and 
time delay reclose for time delay trip. Elementary 
diagrams showing these connections will be sup- t 
plied upon request. { c.,. S )3 2: 2. 0 0 \ 

! 0 8 Ib C:>'5 9;:S 
An elementary diagram for connecting the NLR 

relay and a special auxiliary relay to provide two 
instantaneous initial reclosures plus two additional 
time delay reclosures will be supplied upon request. 

Due to physical size the cam lobes on the ad
justable cam cannot be set on adjacent steps. The 
reclosing times are multiples of the step time. 
If desired, the step time can be changed from the 
normal 5 seconds to any value from 1/2 to 5 seconds. 
It should be noted that the reset delay times and 
the time between the manual closing of the breaker 
when the NLR relay is in the lockout position and 
reset will change when the step time interval is 
changed. 

APPLICATION CONSIDERATIONS l 
Interrupting Ratings Of Power Circuit Breakers 

The derating factor for the interrupting rating 
of the power circuit breaker should be checked for 
the proposed reclosing cycle. This is given in 
ASA Standard C37.7 - 1952. 

The Type NLR relay is versatile in adjustment 
and application. In addition to the wide choice 
of adjustments previously described, the relay has 
provisions for blocking the instantaneous trip circuit 
and / or the automatic load-ratio control during 
the reclosing cycle, and for selective reclosing. 
It can be used as a single-short reclosing relay if 

------------ ----



-

RELAY 
CONTACTS 

CLOSE 
1-2 

OPEN 

14_17CLOSE 
OPEN 

7-8 CLOSE 
OPEN 

CLOSE 
9-10 OPEN 

CLOSE 
15-lb OPEN 

Reclosing Relay Type NLRll GEK-1269 

:z: 
0 

:z: f- :z: a a 
if) -

f- a f-
0... 

if) if) 
a f- a 
0- ::J 0... 

f-
a 
Y: f-

w U w 
if) a if) 
w --.J l.LJ CONTACT 0:;;: 0:: 1 STEP APPLICATION 

TIME INTERNAL INST. TRIP 

IMMEDI ATE 
RECLOSURE 
K 

DELAYED RECLOSURES 
ADJUSTABLE 

/ I~ -, -, 
I I 

I 

CONTACTS STAYS CLOSED 1 CYCLE (MAX) 
IF NLR FINDS BREAKER OPEN. CONTACT 
STAYS CLOSED 1 STEP TIME INTERVAL 

. IF NLR F I NOS BREAKER CLOSED. 

BLOCK I NG 

RECLOSURE 
INI~TION 

'---------yt l' I---_.rp '----1---1 

MAINTAINS 
BREAKER CLOSE 
SIGNAL 

CONTACTS ONLY CLOSE ONE 
STEP TIME INTERVAL IF BREAKER 
I S OPEN 

CONTACT ADJUSTABLE TO 
OPERATE ON ANY 6 STEPS 

,---::-+--1 BLOCK I NG OF TAP 
CHANGER AND 
SPECIAL PURPOSES 

ALARM 

Fig. 6 (0178A9l49-0) Sequence Diagnull For' NLRll Relays 

15 



GEK-1269 Reclosing Relay Type NLRll 

desired, but an NSRll is more economical if the 
single reclosure is to be immediate. Some of these 
features are described in the following sections. 

Control Switches 

Referring to Fig. 3 it may be seen that a 
3-stage control switch is used with these relays. 
This switch has an extra contact which prevents 
the NLR from reclosing the breaker after it has 
been tripped by the control switch. If tripped in 
this manner, the breaker must be reclosed by the 
control switch in order to restore the automatic 
reclosing feature. 

Closing Control Circuits 

It is essential that the circuit breaker mech
anisms use closing circuits which assure com
plete closure of the breaker, even though the 
closing circuit is opened at some point before 

,closure is complete. 

Latch-Checking SWitches 

In order to assure successful operation of a 
breaker reclosed by an NLR relay adjusted for 
immediate initial reclosure, it is necessary to 
use a latch-checking switch on its solenoid mech
anism, if it is trip-free. This switch completes 
the closing circuit only after the mechanism latch 
is properly reset for the reclosure. 

AC Control Power 

On a-c operation of the breaker control, it is 
necessary to insure pump-free operation in case 
the breaker closes onto a fault that causes the 
a-c control voltage to fall below the dropout level 
of the "Y" relay (or equivalent) which provides 
pump-free control under normal conditions. This 
can be done by special calibration, or by special 
connection, of the NLR. 

To provide pump-free operation by special 
calibration, it is necessary to check that the "C" 
relay in the NLR drops out at a high~r a-c voltage 
than the dropout of the "Y" relay or equivalent, 
and thus opens its 7-8 contact. The dropout of the 
"C" relay can be adjusted as indicated in the 
section on "Adjustments", or a resistor can be 
connected between studs 17 and 19 to raise the 
dropout, the jumper between these two studs having 
been removed. 

When the NLR relay is used with a-c control 
power, and when the breaker closes onto a fault 
severe enough to drop out the "C" relay, the NLR 
will move forward one step without timing, before 
the control power fails on clearing the fault. This 
will shorten the delay between this reclosure and 
the next one, by one time step. 

To provide pump-free operation by special 
connection, move the red wire from stud 13 to 
stud 14, thus making the NLR pump-free. With this 
connection the NLR takes an instantaneous step when 
the "C" relay picks up to close the breaker, and 
this step is lost in the reclosing cycle. Thus 
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to provide an instantaneous reclosure and then a 
15-second reclosure the adjustable cam lobes would 
be set on positions "0" and "4" instead of "0" and 
"3". This setting eliminates the time error which 
may occur on low voltage with the standard con
nection. With this modified connection, the "STEP 
2" position of the reset link must not be used. 

Overcurrent Relays 

The protective relays that trip the circuit 
breaker must open their contacts before the breaker 
recloses; otherwise the breaker may retrip im
mediately even though the fault has cleared. 

Undervoltage Devices 

In order to obtain the advantage of instantaneous 
reclosure on utilization devices, the undervoltage 
devices (or equivalent) in their control should 
not be instantaneous, but should have a dropout 
delay of 1 or 2 seconds. 

CO-ORDINATION WITH BRANCH FUSES 

On some systems involving "multi-shot" re
closing relays, the main feeder is protected by a 
circuit breaker, and the branch feeders by fuses. 
This economical means of sectionalizing a system 
requires that a fault on a branch be cleared in
itially by the main breaker tripped by a high
speed relay unit. If the fault persists following 
immediate reclosure, it must be cleared the second 
time by the branch feeder fuse. To accomplish 
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this, the contacts of the high-speed unit must be 
blocked following the initial trip-out. This tran
sfers tripping of the main breaker to a time delay 
unit and thus allows time for the branch fuse to 
clear. The "SR" contact connected to relay studs 
1-2 can be used for this blocking function. This 
contact is closed in the reset position and opens 
before the breaker is reclosed and can be connected 
in series with the instantaneous trip circuit· as 
shown in Fig. 7. This will block instantaneous 
tripping of the breaker on the first and subsequent 
reclosures, thus providing time for the branch fuse 
to clear the fault, rather than the main breaker. 

Instantaneous tripping can be reinstated auto
matically when the relay locks out. This is accom
plished by connecting the spare switch RS in parallel 
with 179. (1-2) contact and by setting the adjustable 
cam to operate the RS switch when the locked
out position is reached. With this connection, if 
the fault is still present when the circuit breaker 
is manually reclosed, the trip circuit will be 
energized instantaneously. 

SELECTIVE RECLOSING 

In certain applications it is desirable to pro
vide immediate initial reclosing if the circuit 
breakers are tripped by an instantaneous relay, but 
to eliminate the immediate reclosure and wait for 
the first delayed reclosure in the event that the 
breaker is tripped by a time delay relay. Such a 
situation can be handled with the Type NLR re
clOSing relay, and an elementary diagram showing 
recommendea connections will be supplied upon 
request. 

4 SHOT RECLOSING 

Four reclosing impulses are available only if 
the initial one is instantaneous. Then an indicating 
dial is supplied with a fixed cam lobe in the zero 

. position. The three adjustable cam lobes are then 
located as desired. The 4 shot relay is model 
12NLR11B. 

The NLR11A relay can be easily changed into 
a NLR11B relay by removing the dial and replacing 
it with a new dial which contains the fixed cam 
lobe. 

FUNCTIONS OF IfRS" CONTACT 

In making adjustments on the "RS" contact, it 
. should be remembered that the cam is dimensioned 
to hold this switch operated for about 6 steps of 
the stepping switch. Normally, then, the "RS" 

. 
') contact shown closed on the diagram is open for 

30 steps and closed for 6 steps. By moving the 
green jumper connected to the common point from 
stud 9 to stud 10 the contact shown open on the 
diagram becomes the effective one; and it is closed 
for 30 steps and open for 6 steps. 

Reclosing Relay Type NLR11 GEK-1269 

This spare contact "RS" can be applied in a 
variety of ways. Normally, the "RS" contact is 
closed in the reset position, and opens shortly 
after the start of the cycle, and recloses ahead 
of lockout. 

With this normal adjustment, the IfRS" contact 
can be connected in the control circuit to block 
automatic load-ratio control while the NLR is in 
its reclosing cycle, and reinstate it when the 
relay locks out or resets. 

The "RS" contact, with the normal adjustment, 
can replace the "SR" (stud 1-2) contact in the 
instantaneous trip circuit mentioned under CO
ORDINATION WITH BRANCH FUSES, to open this 
circuit only after the first reclosure, thus providing 
2 high-speed tripouts of its breaker before shifting 
to time delay tripping to clear the branch fuse on 
the second reclosure or a later one. 

The "RS" contact can also be used as a spare 
alarm contact, if the Cam is reset so that the 
contact closes between the last reclosure and lock
out, and opens between lockout and reset. 

ACCEPTANCE TESTS 
Mechanical Tests 

1. Operate the telephone-type relay units and 
the stepping switch manually to check that all 
operate smoothly without binds. 

Electrical Tests 

With the NLR relaY in the lockout position 
connect rated voltage to the NLR relay as follows. 

For DC operated relays connect plus to stud 13 
and minus to stud 11. 

For AC operated relays connect AC power to 
studs 5 and 6. 

Check that there is no relay operation. 

Note that indicating pointer points to lock
out line on the nameplate. 

Connect a jumper between studs 13 and 4 and 
note that the ste'pping switch steps once after a 5 
second interval (or one step time interval if other 
than 5 seconds) and stays in the reset position. 
Note that indicator points to reset. With the 
stepping switch still in reset position, with jumper 
between studs 13 and 4, the reset link in the 
zero position, connect indicating lights to NLR 
as shown in Figure 8. Jumper stud 13 to stud 
14 momentarily (l/2 second or less), or one step 
time if NLR is set for delayed reclose • 

If NLR relay is set for instantaneous reclose 
the stepping switch steps instantaneously once • 
Then it delays two step time intervals before 
stepping again. 

Note that relay runs in 5 second steps (or 
step time if it is other than 5 seconds) through 
all pOsitions to reset. 
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Fig. 8 (0178A9l42-0) Test Connections For The 
NLR Type Relay 

Note that indicating light 1-2 lights when SA 
is in reset position and goes out on the first 
step (instantaneous or otherwise) and stays out 
until reset is again reached. 

Note that indicating light (studs 9-10) lights 
when auxiliary cam does not touch the microswitch 
operating button. 

If the NLR relay is set for instantaneous 
1st reclosure note that the indicating light (7-8) 
is energized for 5 seconds (or step time) starting 
as soon as jumper 13-14 was connected. 

Note that the indicating light 15-16 is ener
gized during the 5 second (or step time) lockout to 
reset interval. 

Move the reset link to the "step 2" position. 
Then jumper studs 13 to 14 again removing the 
jumper as soon as light (7-8) comes on. 

Note that 10 seconds (or 2 times step time) 
after the jumper was removed between studs 13 and 
14 the NLR relay begins its rapid reset. Also 
note that indicating lights 7-8 and 15-16 are not 
energized during this rapid reset. 

Next remove the 13-4 jumper and move the reset 
link to the "next close" position and again jumper 
studs 13 and 14 momentarily. Replace the 13-4 
jumper after one step. Note that when the position 
is reached where the adjustable cam lobe operates 
its contacts to supply the next closing impulse 
that rapid reset begins and continues to reset. 

18 

INSTALLATION PROCEDURE 

Mechanical Test 

If after the ACCEPTANCE TESTS the relay is 
held in storage before shipment to the job site it 
is recommended that the visual and mechanical in
spection described under the section on ACCEP
TANCE TESTS be repeated before installation. 

Check that adjustable cam lobes are set in 
proper positions to provide breaker reclosing im
pulses at the desired times. A lobe in the zero 
position will provide an immediate reclosing im- (i 
pulse when the NLR relay is in the reset position 
and the breaker trips. A second lobe in position 3 
will provide a second reclosing impulse 3 times the 
step time interval (or 15 seconds) after the first 
breaker trip when the NLR is set for the standard 
step time. Likewise a third lobe in position 9 
will provide a reclosing impulse 9 X 5 (or step 
time) or 45 seconds after the first breaker trip. 

Set reset link in position to provide desired 
time delay before rapid reset. 

Electrical Tests 

Make connections to NLR relay as shown in Fig. 
9. With NLR relay in lockout position, close S2 
and check that stepping switch step to reset after 
approximately 5 seconds (or one step time interval) ( 
and remains in the reset position. Note that \ 
indicating light 3 turns on at reset and indicating 
light 4 turns off. 

Open S2 and close Sl and check that NLR relay 
initiates reclosing impulses (shown by indicating 
light 1 turning on) at desired intervals. Also 
check that stepping switch stops in. lockout. Also 
check that the auxiliary cam (see Fig. 1) operates 
the micro switch to open (or close) the "RS" con
tact on the desired step as shown by indicating 
light 2.. Adjust auxiliary cam if necessary as 
described in section on adjustments. Note that 
indicating light 3 turns off after first step. 

Close S2 and after NLR has reset close Sl and 
note that the stepping switch starts its rapid reset 
after the desired time interval after the closing 
impulse. C 

If adjustments are necessary check the section 
on "ADJUSTMENTS" for instructions. 

ADJ USTMENTS 
The telephone-type relays and stepping switch 

have been carefully adjusted at the factory to give 
correct adjustment. If these adjustments have been 
disturbed, readjust as followS: 

With the telephone-type auxiliary relay de
energized each normally open contact should 
have a gap of .010"-.015", Observe the wipe 
on each normally closed contact by deflecting 
the stationary contact member towards the 
frame. Wipe should be approximately .005". 



The wipe on each normally open contact should 
be approximately .005". This can be checked 
by inserting a .005" shim between the residual 
screw and the pole piece and operating the 
armature by hand. The normally open contacts 
should make before the residual screw strikes 
the shim. 

The dropout of the telephone-type relays can 
be changed by changing the residual screw setting. 
This screw must be locked by means of its lock 
nut after resetting. The pickup of the telephone
type relays can be decreased by decreasing the 
spacing between the armature and the pole face by 
binding the contact arm. 

After a pickup or dropout adjustment the relay 
contact gap and wipe adjustment must be rechecked 
as described above. The contact pressure should 
never be less than 10 grams measuredatthe contact 
tips. 

The contact on the stepping switch unit should 
have minimum gap and wipe values which are the 
same as the telephone-type relay units. No other 
mechanical adjustment should be necessary except 
that all parts should move freely without binds or 
friction. 

To charige the time interval between reclosing 
impulses proceed as follows: -

Loosen the locknut and run it back to the 
end of the cam shaft. HOLD THE CAMS 
FmMLY WITH ONE HAND WHILE 
LOOSENING THE NUT TO LIMIT THE STRAIN 
ON THE CAM SHAFT. Pull the indicating 
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Fig. 9 (0178A9143-0) Field Test Connections For 
The NLR Type Relay 
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dial forward far enough to permit moving 
adjustable cam rings. Then slide the rings 
which hold the contact operating lobes forward 
until the lobes are out of the locating sockets. 
Now the rings can be rotated to locate the 
three lobes in the desired location. After 
changing the setting of one lobe be sure all 
lobes are in the desired location. 

If the desired total time intervals are not 
multiples of 5 seconds, then it will be necessary 
to change the step time intervals. To do this 
loosen the locknut on the rheostat (see Fig. 1) 
and turn the rheostat counter clockwise to decrease 
the step time interval. Connect the relay as shown 
in Fig. 9, connect the "reset" lirik to the none 

fOSition, and close the S1 switch momentarily 
1/2 second or less). The stepping switch will 

run with time delay steps to the lockout position 
and stop. Then by closing switch S2 it will move 
on to reset after one step time interval. By 
timing the 35 steps with a watch and adjusting 
the rheostat to produce the correct total time 
the step time interval can be set very accurately 
without special equipment. After setting the step 
time lock the rheostat and place the reset lirik 
on the position which will provide the desired reset 
time. 

The "RS" contact connected to studs 9 and 10 
is a micro switch contact operated by the auxiliary 
cam (see Fig. 1). The micro switch operating 
button is depressed in all but 6 steps of the 36 
steps which make up one revolution of the cam shaft 
of the stepping switch. By loosening the locknut 
on the end of the cam shaft Slightly, the auxiliary 
cam can be rotated to permit the micro switch but
ton snap to its extended position on any desired 
step. The stepping switch armature can be de
pressed manually to step the switch to check that 
the "RS" contact operates on the desired step. 
By holding the stepping switch armature in the de
pressed position, the Cam shaft can be rotated in 
counter-clockwise direction without any steps to 
speed up the check of the "RS" contact setting. 

The contact connected to studs 9 and 10 closes 
when the micro switch operating button is released 
and opens 6 steps later. By moving the green lead 
connected to stud 9 to stud 10 the contact operation 
can be reversed (i.e. opens when microswitch button 
is released and closes 6 steps later.) 

If, for any reason, the micro switch mounting 
or the stepping switch mounting has been disturbed 
the location of the micro switch with respect to 
its operating cam must be rechecked. Loosen the 
screws holding the micro switch bracket enough to 
permit the bracket to be moved slightly in either 
direction. By moving the bracket locate the micro 
switch so that the distance between the micro
switch case and the cam when the button Is fully 
depressed is .025 to .045 inches. 

If it ever becomes necessary to remove the 
diode board for any reason, the slip on terminals 
must be unsoldered before being· pulled off the 
diode board stand-offs. When performing this 
operation care should be taken not to loosen the 
stand-offs. 
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Due to physical interference the adjustable 
cam lobes cannot be set on adjacent positions. To 
obtain a setting such as 0-5-5-5 seconds we re
commend making the step time interval 2 1/2 seconds 
and setting the cam adjustable cam lobes on posi
tions 2, 4 and 6. A fixed cam lobe will be supplied 
attached to the indicating dial located in the zero 
position to initiate the breaker closing signal in the 
reset position. The relay is model 12NLRllB. 

A contact of an auxiliary relay can be in
serted between the N.O. breaker auxiliary switch 
and the NLR stud 4 (see Fig. 3) to block resetting 
under some system conditions. Thus an instantaneous 
overcurrent relay set at the same pickup point as 
the feeder time delay relays can be used to monitor 
the line after the initial reclosing impulse while 
instantaneous tripping is blocked. With the step 
time interval of the NLR set at one second, the 
rapid reset link set in the step two position and 
a N.C. contact of the monitoring instantaneous' 
relay in the reset circuit the NLR will reset in 2 
seconds after the first reclosing impulse if the 
fault has disappeared from the line but go on to 
the next close position if the fault persists. 

PERIODIC CHECKS AND 

ROUTINE MAINTENANCE 

In view of the vital role of protective relays 
iIi the operation of a power system it is important 
that a periodic test program be followed. It is 
recognized that the interval between periodic 
checks will vary depending upOn environment, type 
of relay, and the user's experience with periodic 
testing. Until the user has accumulated enough 
experience to. select the test interval best suited 
to his individual requirements, it is suggested 
that the following points be checked at an interval 
of from one to two years. 
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Operate the stepping switch and telephone-type 
relay units manually to be sure they operate freely. 
Check and clean contacts as described below. 

Connect the relay as shown in Fig. 9 and run 
the NLR relay through its normal operation as 
described in section on INSTALLATION PROCED
URE. 

For cleaning relay contacts a flexible burn
ishing 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. 

Relay 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 is included in the 
standard relay tool kit obtainable from the factory. 

RENEWAL PARTS 
It is recommended. that sufficient quantities of 

renewal parts be carried in stock to enable the 
prompt replacement of any that are worn, broken or 
damaged. 

When ordering renewal parts, address the near
est Sales Office of the General Electric Comp~ny, 
specify quantity required, name of part wanted, and 
give complete nameplate data. If possible, give the 
General Electric Company requisition number on 
which the relay was furnished. 

( 
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Reclosing Relay Type NLRll GEK-1269 
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GENERAL ELECTRIC SALES OFFICE GEZ.2500M 

READY TO ASSIST YOU .•• When You Have Eledrical Problems ..• M.ed further Information ••• R"quir. Onl .. ring Instructions 

" KEY TO SALES OPERATIONS 

C-Component. Sal •• 
I-Industrial Sales 
M-Marine 8. Defen •• Facilitie. Sale. 
U -Eledri't Utility Sal ... 

ALABAMA 
C I U Birmingham 35205 .. 2151 Highland Ave. 
I Mobile 36602 ...... 704 Government St. 
I Montgomery 36105 .... 25 S. Haardt Dr. 

ARIZONA . 
C I U Phoenix 85012 ..•. 3550 N. Central Ave. 
I U lucson 85716 ...... 151 S. Tucson Blvd. 

ARKANSAS 
C I N. Little Rock 72114.1900 E. Washington 
U Pine Bluff 71602 ....... . iI.O. Box 1033 
CALIFORNIA 
C Burlingame !14010 ...... 1675 Rollins Rd. 
I Emeryville 94608 .. 5000 Shell mound 51. 
I Fresno 93728 ...... 1532 N. West Ave. 
C los Angeles 90015.1543 W. Olympic Blvd. 
I M U Los Angeles 90012 . . 212 N. Vignes St. 
I U Satro.menlo 95816 ....... 2407 "J" St. 
I M U San Diego 92103 ...... . 2560 First Ave. 
I M U San Francisco 94104.235 Montgomery St. 
I Sonia Clare> 95050 . . 1400 Coleman Ave. 

COLORADO 
C I U Denver 80206 ...... 201 University Blvd. 
CONNECTiCUT 
I U Hamden 06514 ..... . 2905 Dixwell Ave. 
C I U Hartford 06105 ...... 764 Asylum Ave. 
DISTRICT OF COLUMBIA 
I M U Washington 20005 .. m-14th 5t., N.W. 
flORIDA 
I M CocOQ Beach 32931.1325 N. Atlantic Ave. 
I Coral Gabl .. 33146 ..... . 250 Bird Rd. 
I U Jcaksonville 32207 .. 4040 Woodcock Dr. 
U Miami 33134 ...... 4100 W. Flagler St. 
I Orlando 32801. ... 211 i.E. Robinson St. 
U Pensacola 32S03 ...•.. First Bonk Bldg. 
C I U Tampa 33609 ......... 2106 S. Lois Ave. 
GEORGIA 
C I U Atlanta 30309 .• 1860 Peachtree Rd. N.W. 
I Macon 31201 ........... 682 Cherry St. 
I U Savannah 31405 ...... 5002 Paulsen 51. 

HAWAII 
I 

IDAHO 
I U 
ILLINOIS 
CIMU 
I U 
I 
U 
INDIANA 
C I U 
C 
I U 
C I U 
C I 
IOWA 
U 
C 

I U 
U 
KANSAS 

Honolulu 96801 .. American Foctors, Ltd. 
·P.O. Box 3230 

BaiM 83701 ............ 1524 Idaho St. 

Chicago 606110 ....•... 840 S. Canal 51. 
Peoria 61603 . ..... 2008 N.E. Perry Ave. 
Rockford 61108 ...... 4223 E. Siale St. 
Springfield 62701 .... 607 E. Adams SI. 

Evansville 47714.2709 Washinglon Ave. 
Fort Wayne 46804 ...... 1635 Broadway 
Fort Wayne 46807 .• 3606 S. Calhoun 51. 
Indionopoli. 46207.37SO N. Meridian St. 
Sauth Bend 46601 . • 430 N. Michigan 51. 

Cedar Rapid. 52401.210 Second St., S.E. 
Davenport 
. . . . . . (1039 Siale St., Bellendorf 52722) 
Des Moine. S0310 . . 3839 Merl. Hay Rd. 
Sioux City 51101.. . ... 520 Pi.rce St. 

C Overland Park 66204 .. 7219 Metcalf 51. 
I U Wichita 67211 .. 820 E. Indianapolis Ave. 

KENTUCKY 
I U Luinglon ..0508 ...... . 465 E. High St. 
C I U Louisville 40218 ...... 2300 Meadow Dr. 

LOUISIANA 
I U Alexandria 71302 ... 2001 MacArihur Dr. 
I Bolon Roug. 70815 .. 633 Oak Villa Blvd. 
I lake Chari •• 70601 ...... 1424 Ryan St. 
I New Orleans 70125 . .4747 Earhorl Blvd. 
M U New Orleon. 70112 .... 837 Grav;.r St. 
I U Shreveporl 71101. ....... 400 Travis St. 
I We.I Monroe 71291,500 Nolchitoches 51. 
MAINE 
U Augu,Ia 04330 ........... 152 State St. 
I Bongor 04402 ........... 77 Cenlral St. 
MARYLAND 
C I U Boltimore 21201. , ...... 1 N. Charles 51. 
U Hogel$lown 21740 ... 49 E. franklin 51. 
I Salisbury 21801. ........ P.O. Box 424 

MASSACHUSEnS 
C I M U Boslon 02117 ........ 31 51. Jam •• Ave. 
I Springfield 01103 ....... 120 Mapl. 51. 
I Worcester 0161\5 ........ 288 Grove St. 
MICHIGAN 
C I U Detroil 48202., ..... 700 Antoine". 51. 
I flinl 48S03 ........ 316'12 W. Court 51. 
C Grand Rapids 49S08 

. ............. 2821 Madison Ave., S.E. 
U Jackson 49201 ..... 210 W. franklin 51. 

Kalamazoo 49003 .... 927 S. Burdick St. 
I Saginaw 4B607. 2nd Nalional Bonk Bldg. 
MINN~SOTA 
I U Dululh 55802 ...... 14 W. Superior St. 
U fergus Fall. 56537.106 E. Washington 51. 
C Minneapolis 55424 ... 4018 W. 65th St. 
I U Minneapalis 55402 ...... 12 S. Sixlh 51. 
MISSISSIPPI 
U Gulfport 39502 ...... , .... P.O. Box 33 
I Jackson 39206 .... 33 North Mart 1'laza 
U Jackson 39201. ...... 210 S. Lamar St. 
MISSOURI 
I Joplin ·64801. ........... 310 Wall St. 
I U Kansas Cily 64105 ..... 106 W. 14th St. 
C I U 51. louis 63101 ........ 1015 locust St. 
MONTANA 
I Billings 59101 ....... 303 N. Broadway 
I U Butte 59701 ....... 103 N. Wyoming St. 
NEBRASKA 
I U Omaha 68102 .......... 409 S. 17th 51. 
NEVADA 
U la. Vega. 89105 ...... 1711 S. 8th St. 
NEW HAMPSHIRI! 
U Manch •• ler 03104 . ., ....... 46 Jay St. 
N~W JERSEY 
C I U Easl Orange 07017 .. 26 Wa.hinglon 51. 
NEW MEXICO 
I U Albuquerque 87108 .120 Modeir.a Dr. N.E. 
NEW YORK 
I M U Albany 12206 ........... 8 Colvin Ave. 
I U Binghamlon 13902 ........ 40 Front St. 
C I U Buffalo 14202 ...... 625 Delaware Ave. 
I Elmira 14901 ....•. 100 Woodlawn Ave. 
I M U Npw York 10022 .... 641 Lexinglon Ave. 
C Rochesler 14618 ....... 890 Winton Rd. 
I U Roche.ter 14604 ........ 339 East Ave. 
C Syracu •• 13206 ......... 2360 James St. 
I U Syracuse 13206 .... ., ... 3532 James St. 
C Waverly 1492., .. .,., .,P.O. Box 308 
NORTH CAROUNA 
C I' U Charlotte 28202 .... .,129 W. Trade 51. 
I 'Greensboro 27405 .... 801 Summit AVe. 
I U Raleigh 27603., ., .. 120 N. Boylan Av •. 
NORTH DAKOTA 
U Bismarck 58501 ..•.••• • 418 Rosser Ave. 
OHIO 
I U 
I 

I U 
C I U 

Akron 44313 ...... 2858 W. Markel 51. 
Akron 44313 (Agency & Distributor) 
.................. 2855, W. Market St. 
Conlan 44703 ... ., .51.5 Third St., N.W. 
Cincinnali 45206 .... 2621 Victory Pkwy. 

GENERAL ELECTRIC SERVICE SHOPS 

C Cleveland 44'116.20950 Center Ridge Rd. 
I M U Cleveland 44114, ... 1020 lakeside Ave. 
C Columbus 43212 ..... 937 Burrell Ave. 
I U Columbus 43215 ...... 395 E. Brood St. 
C Daylon 45402 ... ,11 W. Monument Ave. 
I U Daylon 45439 ..... 3430 S. Dixie Hwy. 
C Man.field 44902 .... 166 Park Ave., W. 

f U ~~:C:st~44507.2723~~t.~~~~II~sA~~: 
OKlAHOMA 
I U Oklahoma City 73106.2000 Cla ... n Blvd. 
I Tulsa 74114 ....... ,2651 E. 21st St. 
U Tulsa 74103 ............. 420 S. Main 
OREGON 
I U Eugene 97401. ... ., . .,.1170 Pearl 51. 
I U Medford 97S01 ....•... 107 E. Main St. 
C I U Portland 97210., .2929 N.W. 29th Ave. 
PENNSYLVANIA 
I U Allenlown 18102 ....... 732 N. 16th St. 
I Erie 16S01 ......... ., ... 1001 Stole St. 
I U Jahn.fown 15092 .......... 841 Oak 51. 
C Philodelphia 19124 .... 1020 E. Erie Ave. 
I M U Philadelphia 19102.3 Penn Center Plaza 
C Pittsburgh 15234.300 I.\t. Lebanon Jllvd. 
I U Pitt.burgh 15222. Oliver Bldg., Mellon Sq. 
C I York 17403 ......... 56 N. Harrison St. 
RHODE ISLAND 
I Providence 02904 .. 1006 Charles St., N. 

SOUTH CAROLINA 
I U Columbia 29205 ....... 2728 Devine 51. 
I Gr.enville 29607 . ..•.. 1403 laurens Rd. 
TENN~SSE~ 
C I U Challanooga 37402 ... 832 Georgia Ave. 
I King.port 37664 .. 1170 N. Easlman Rd. 
I U Knoxville 37921 ,1301 Hannah Ave., N.W. 
I U Memphis 38104, ...... 1420 Un;on A,e. 
C I U Nashville 37203 .... 1717Wesl End Ave. 
M Oak Ridge 37830 .... 253 Main St., Ea.I 
TEXAS 
U 
U 
I U 
U 
C I U 
I U 
U 
CIMU 
I 
I 
I U 
UTAH 

Abilene 79601.., ..... .,442 Cedar 51. 
Amarillo 79101 ............ 303 Polk St. 
Beaumont mOl .. , .. 1385 Calder Ave. 

~:Ir:.~· i;2~~i 7:121' ~~~:.;.~~:'f,Z:!!~ 
EI Paso 79901. ... .. 215 N. Sianion St. 
Fort Worth 76102 ...... 408 W. 71h 51. 
Houston 77027 .... 4219 Richmond Ave. 
Lubbock 79404 .......... 500 E. SOlh St. 
Midland 79704 .. , ...... 122 N. "N" St. 
San Antonio 78204 .... 419 S Main Ave. 

I If Salt lak'l:.aly 84101.431 S. Third ESt. 
VERMONT 
U Rutland 05702 .......... 381f:z Cent.r St. 
VIRGINIA 
I M Newport New. 23601. ... 311 Main St. 
I U Richmond 23230 .. lS08 Willow Lane Dr. 
I U Roanoke 24016 .... 920 S. Jefferson 51. 

WASHINGTON 
U Pasco 99301 ......... 824 W. lewis St. 
I M U Seallie 98188 ..... 112 Andover Park, E. 
I U Spakane 99220 . .,., .. E. 1805 Trent St. 
WEST VIRGINIA 
I Charleston 25328 

. ........... 306 MacCorkle Ave., S.E. 
I U Fairmonl 26555 ....... 310 Jacobs Bldg. 
I Hunlinglon 25701 ...... 1401 Sixth Ave. 
I Wh""ling 26002 ............ 40 14th St. 

WISCONSIN 
I U Appleton 54912 .... 510 W. Calleg. Ave. 
U Madison 53703.340 W. Washinglon Ave. 
C Milwaukee 53218 ...... 4701 N. 761h 51. 
I U Milwaukee 53202 .. 615 E. Michigan SI. 
CANADA 

Canadian General Electric Company. 
Ltd., Toronto 

WHEN YOU NEED SERVICE ... Th •• e G-E •• rvice shops will repe>ir, re
condition, and ,ebuild your .. Iectric apporCllus. Th. facilili". or. avail
obi .. day and night, ."ve.. day. a week, for work in the shops or all 
your premiHs. lCIl"., fe>dory methods and genuine G-E renewal part. 

are used to maintain peak performance of yaur equipment. Fa, full 
information about these services, contact your nearest service shop or 
sales office. 

AlABAMA KENTUCKY 
Birmingham 35211.1500 Mims Ave., S.W. louisville 40209 . . 3900 Crillenden Drive 

ARIZONA LOUISIANA 
(Ph"en;x) Glendal. 85301 New Orleans 70114 .. 1115 De Armas 51. 

., ..... ,4911 We.t Colter St. 

CALIFORNIA 
los Angel., 90001 .6900 Sianford Ave. 
Oakland 94608, ....... 3400 Wood 51. 
Sacramento 95814 ... ,99 North 171h 51. 
Son Francisco 94103 •. 1098 Harrison St. 

COLORADO 
Denver 80205. . ...... 3353 Lorimer 51. 

CONNECTICUT 

FLORIDA 

GEORGIA 

ILLINOIS 

INDIANA 

IOWA 

(Southington) Plantsville 06479 
............. 370 Atwaler St. 

Jack.onvill. 32203, .2020 W, Beaver St. 
(Miami) Hialeah 33010.1062 E. 28th St. 
Tampa 33601. ......... P.O. Box 1245 

(Allanlo) Chamblee 30005 
'. , .. . 5035 Poachlr •• Indudrial Blvd. 

Chicago 60632., .. .... 4360 W. 471h St. 

ft. Wayne 46803 ...... 1731 Edsoll Ave. 
Indianapoli. 46222.1740 W. Vermont 51. 

(Davenport) B.""nda,rf 52722 
. . . . . . . . . .. . ......... 1025 Stal. 51. 

MARYlAND 
Boilimor. 21230' ..... 920 E. fort Ave. 

MASSACHUSEns 
(Bo.lon) Medford 02155 

. ...... . 3960 Myslic Valley Parkway 

MICHIGAN 
Oelroil 48202., • ., • ., ... 5950 Third St. 
Flint 48S05 . .... . 1506 E. Carpenter Rd. 

MINNESOTA 

MISSOURI 

Minneapolis 55430 .. 2025-49th Ave .. N. 

Kanso. Cily 64120 .. 3525 Gardner Ave. 
51. Louis 63110 ........ 1115 Ea.I Road 

NEW YORK 
Albany 12205 ...... .. 1097 Cenlral Ave. 
8uffalo 14211. ......... 318 Urban St. 
North Bergen, N. J. 07047 
...... ., .......... 6001 Tonnelle Ave. 
Schenectady 12305 
.. (Instrumentation ServIce) 1 River Rood 
Syracuse 13208 .. 1015 E. Hiawatha Blvd. 

NORTH CAROLINA 
Charlott. 28208 ...... 2328 Thrift Road 

OHIO 
Cincinnati 45202 .. .,444 W. Third 51. 

Cleveland 44125 .. , .4477 Eosl 49th St. 
Columbus 43223 ....... 2128 Eakin Rd. 
Toledo 43605 ...... 405 Dearborn Ave. 
Youngstown 44507.272 E. Indianola Ave. 

OREGON 
Portland 5'7210. . .2727 N.W. 29th Av •. 

PIENNSYl VANIA 

TEXAS 

UTAH 

VIRGINIA 

Allentown 18103 .... 668 E. Highland 51. 
John.lown 15902 ......•. 841 Oak SI. 
Philodelphia 19124 .. 1040 E. Erie Ave. 
(Piltsburgh) West Mifflin, Po. 15122 
.. 4930 Bullermilk Hollow Rd., R.D. #1 
York 17403 ........ 54 N. Ha"ison 51. 

Corpus Christi 78401 .. ,. lIS Wo.o St. 
Dalla. 75235., ...... 3202 Manor Way 
Houston 77020 .. 5534 Harvey Wilson Dr. 
Midland 79704 ..... 704 S. Johnslon SI. 

Salt Lak. City 84110.301 S. 7th Wesl St. 

Richmond 23224 .... 1403 Ingram An. 
Roanok. 24007.115 Albermarl. Avo., S.!. 

WASHINGTON 
Seattl. 98134., .... 3-122 fint Ave" S . 
Spokane 99211 .... E, 4323 Mi .. ian 51. 

WEST VIRGINIA 
Charle.ton 25328 
.,.. .. ..... 306 MacCorkle Avo,. S.!. 

WISCONSIN 
Appleton 54910 .......... P.O. Box 83 
Monasha, Wise ......... 664 VoUoy lid. 
Milwauk •• 53207.235 W. Oklahoma An. 

8 ··',5 GENElAl ElECTRIC (OMPAN', PHILADElPHIA, Pl. 




