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CR2820-1054 TIME RELAY 

The CR2820-1054 relay is designed primarily 
as a d-c instantaneous pick-up, time delay drop
out relay. It may also be utilized as a d-c volt-

Fig. 1. CR2820- 1054B Relay 

age or current relay with an adjustable pick-up 
and relatively low drop-out voltage or current. 
If a source of d-c voltage is not available, the re
lay may be energized from an a-c source through 
a copper-oxide rectifier. 

If the relay coil is short-circuited when ener
gized, the current in the coil and the flux in the 
magnetic circuit will die out slowly. As indicated 
in Fig. 3, for armature spring force (Pl), the 
armature will release at time (Tl), while if the 
spring force is decreased to (P2), a further de
crease in flux is necessary before the armature 
releases, and the time delay is increased to (T2). 
Since the flux density in the magnetic circuit is 
above the point of saturation when the armature 
is closed, the time adjustment is substantially 
independent of the usual variation in line volt
age. 

For certain applications it is more convenient 
to initiate the time-delay drop-out of the relay 
by opening the coil circuit instead of short
circuiting the coil as described above. For such 
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applications coils are supplied which have a 
cylindrical copper jacket around the core of the 
relay. When the coil is de-energized, the decay 
of flux induces in the copper jacket a current 
which dies down relatively slowly, and the 
resulting slow decay of flux gives a time-delay 
drop-out in the same manner as described in 
the previous paragraph. 

When applied to the usual type of d-c steel 
mill or crane control equipment, this relay serves 
three separate and distinct functions as de
scribed below. 

(1) DEFINITE-TIME CONTROL OF 
ACCELERATION (CR2820-1054B) 

Fig. 4 shows this application of this relay. It 
will be noted that the coils of the accelerating 
relays (IA) and (2A) are connected across 
divisions (Rl-R2) and (Rl-R3) respectively 
of the resistor. 

Fig. 2. CR2820- 1054A Relay 

When the forward contactors (1F-2F) close 
and establish the armature circuit through the 
resistor, the voltage drop across division (Rl-R 2) 
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Fig. 3. Fl11X-time Curve 

is applied to the coil of relay (lA), and the 
voltage drop across divisions (Rl-R2), plus 
(R2-R3) is applied to the coil of relay (2A) . 
The respective relay armatures close, opening 
the contacts of these relays. 

Assuming contactor (P) to close, as explained 
later in Section 2, its tips will short-circuit 
resistor division (Rl-R2), also the coil of relay 
(IA), and the magnetic energy stored in the 
relay (lA), due to the flux produced in the heavy 
iron frame, tends to dissipate itself as previously 
explained, until a density is reached such that 
the spring (S) exerts sufficient force to release 
the armature of relay (lA). 

This closes the contacts of relay (lA) and 
energizes the coil of contactor (lA). The closing 
of contactor (lA) short-circuits the coil of relay 
(2A), which in turn causes the release of its 
armature in a definite _time and energizes the 
coil of contactor (2A). 

(2) C.E.M.F. CONTROL OF PLUGGING 
(CR2820-1054A) 

When an equipment is subject to being 
"plugged," that is, reversed to insure a quick 
stop, division (Rl-R2) of the resistor is adapted 
to limit the current inrush to a predetermined 

Co i l of R41ay PF 

lcoil ofR&lay 2A 

Fig. 4. Elementary Connection Diagram 
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safe value (approximately 140 per cent). The 
resistance of division (Rl-R2) is such that in 
conjunction with divisions (R2-R3) and (R3-
R4), the current inrush when starting from rest 
will not exceed approximately 70 per cent of the 
motor rating. Since the motor may not start 
on 70 per cent current, it is essential that 
contactor (P) close immediately when starting 
from rest, consequently a "Definite Time" 
adjustment sufficient to afford protection when 
plugging would seriously delay the motor every 
time it was started from rest. 

Because of this the normally open relays 
(PF) and (PR) controlling plugging contactor 
(P), Fig. 4 and 5, are actuated by a combination 
of voltage drop across (Rl-R2) and C.E.M.F . to 

co, I of Re.la PR Jnt&rlock~-'M--'----"-'-_:.;.;;.i..c..~ 
on ZR -~~Drop 
. (Bl- k.r 1·R3 

~Volh~A) R1 

+--l 
lR Arm. 2R 

Coil of Rt.lDlj I.+. 

Fig. S. Elementary Connection Diagram 

afford protection when plugging and to give 
instantaneous closing when starting. 

Referring to Fig. 4, the coil of relay (PF) is 
connected across t~ armature, the plugging 
division (Rl-R2), and the first accelerating 
division (R2-R3) of the resistor, this circuit 
being established through the interlock only 
when the "Forward" contactors (1F-2F), are 
closed. The coil of relay (PR) is connected in a 
similar manner except that its circuit is estab
lished through an interlock only when the 
"Reverse" contactors (1R-2R) are closed. 

Assuming contactors (1F-2F) an'd interlock 
to be closed, Fig. 4, the voltage drop across the 
resistor and the motor C.E.M.F. may be 
imagined as opposing the applied voltage as 
indicated by the arrows. The voltage drop 
across the resistor will produce instantaneous 
pickup of the relay, which will be held closed by 
the C.E.M.F. and voltage drop across resistor 
division (R2-R3) after division (Rl-R2) is 
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short-circuited by contactor (P). This is also 
shown by the vector diagrams (A) and (B) in 
Fig. 6. 

If the motor is now accelerated to full speed 
in the "Forward" direction and then plugged, 
the condition existing immediately after the 
"Reverse" contactors (1R-2R) dose is shown, 
Fig. 5. , 

Closing the "Reverse" contactors (1R-2R) 
while the armature is rotating in the forward 
direction results in the C.E.M.F. being applied 
in the opposite direction, as shown by arrow 
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Fig. 6. Vector Diagrams 

(A) in Fig. 5. This is also shown in the vector 
diagram (C) in Fig. 6. 

At the instant of plugging, therefore, the 
voltage across the coil of relay (PR) is practi
cally zero, and it remains open. 

During the time of deceleration, the motor 
acts as a generator, and the C.E.M.F. is opposite 
in effect to the voltage drop across (Rl-R2) . 
The C.E.M.F. falls off to zero as the motor 
comes to rest, while the voltage across (Rl-R2) 
decreases from the maximum shown at instant 
of plugging to a similar value to that at starting 
from rest (vector diagram (A), Fig. 6) . The relay 
(PR) will therefore pick up as the motor comes to 
rest (approximately) and will then energize the 
plugging contactor (P), and the acceleration is 
the same as previously described. 

The CR2820-1054A relay, when used for 
plugging, should be adjusted to pick up on the 
voltage drop across the plugging resistor (Rl-R2) 
when the motor is started from rest. It must 
not be set too low since, on plugging, the relay 
will close too quickly (producing an excessive 
current peak) while the motor is running at a 
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considerable speed. This adjustment should be 
made entirely with spring (S), Fig. 2. 

(3) SEQUENCE INTERLOCKING 
Because of the relation that must exist 

b~tween resistor divisions (Rl-R2), (R2-R3), 
and (R3-R4) to insure uniform accelerating 
peaks, that is, each succeeding division being 
proportionately smaller, it is necessary that the 
divisions be short-circuited in this order. After 
the line contactors close, contactors (P), (IA) 
and (2A) must close in sequence. This definite 
sequence of operation is ordinarily secured by 
means of interlocks on the contactors, each 
contactor having an interlock which must close 
before the coil of the succeeding contactor may 
be energized. Sometimes this interlock is part of 
a series "current limit" attachment providing 
current limit control and sequence . 

Referring to Fig. 4 and 5, it will be noted that 
contactors (P), (IA) and (2A) are without any 
form of interlock and that the sequence of 
operation is assured through the method of 
connecting the accelerating relays. 

Plugging relays (PF) and (PR) cannot close 
until the reversed C.E .M.F. of the motor has 
almost reached zero, and the time accelerating 
relays cannot close their contacts until the 
preceding contactor has short-circuited the 
relay coil. For instance, accelerating relay (2A) 
will not permit contactor (2A) to close, until 
co~tactor (IA) has closed and short-circuited 
division (R2-R3) and the coil of relay (2A). 

ADJUSTMENTS 
When used as a time-delay relay, the time 

may be increased by reducing the force applied to 
the armature by the spring (S), Fig. 1, and vice 
versa. Remove cotter pin (K) to free the adjust
ing nut and replace after the adjustment has 
been made. The approximate range of adjust
ment for a given shim is shown in the table, 
Fig. 7. The armature spring force must be 

· strong enough to hold the armature positively 
against the back stop screw, but must not be 
increased to a value where the armature will 
fail to close if the coil is energized when at its 
maximum operating temperature. 
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GEH-85 E CR2820-1054 Time Relay 

Approxim•te Time R.n9-Scc:onds t 
Shim Effective ldentiflcetion 

For Coils with Copper Juket 
Oty Thickness C•t. No. in Inches 

New Old M•teri•I CRH20-1054B Other Forms 
---

1 5354688 .0005 LJLJ bimetal 

1 5155942 .001 ULJ bimetal 

1 5354689 .0015 ULJ bimetal 1 .3-2 1.5-2 

, 

1 2451597 .005 LJ same bronze 0.9-1.6 1.3-1 .6 

1 8616834 .007 [J same bronze 0.75- 1.4 1-1.4 
-

1 2450533 .010 • LJ same bronze 0 .6-1 .25 0 .75-1 .25 

1 8047765 .015 r:JLJ bronze 0.4-0.8 0.5-0.8 

1 2439592 .020 w same bronze 0 .3 5- 0.7 0.4-0.6 

2 8047765 .030 ,t, WLJ bronze 0 .2-0 .35 0 .25-0.35 

1 1453458 .060 LJ same bronze 

*Standard •him for 1tHJ.,mlll Hrvfce. 
tMu:lmum tim• I• reduced about 80 per cent rot' rel an havl"- tour doubl ... break contacts, or two ftna.-r-t.ype contacta and one or more double-break contact.. 

,t)Two 1htma qch ,016 Inch thick 

Fig. 7. Shim Data 
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For Coils 
Without 

Copper Jecket 

1.5-2.5 

1.3-1 .9 

0 .8-1 .3 

0.65-1 .15 

0 .5-1 

0.4-0.7 

0.25-0.45 

0.15-0.25 
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If the desired time cannot be secured by ad
justment of the armature spring pressure, it 
may be necessary to 'Utilize a shim of different 
thickness. For the frequent operation encount
ered in steel-mill service, the use of shims thinner 
than 0.010 inch is not recommended. The 0.010-
inch thick shim is ordinarily supplied with the 

Contact Screw 
with Contact 
Cat.No.284021961 

Fi1. 8. Renewal Parts for CR2820-1054B Relay 

and make sure that brass screws (not steel 
screws) are used to fasten the shim in place on 
the armature. The effective air gap in the mag
netic circuit when bimetallic shims are used is 
so small that such factors as accumulation of dirt 
particles, or mechanical wear will tend to affect 
the timing to a greater extent than when thicker 
shims are used. 

In addition to affecting the amount of time 
delay, the shim prevents residual magnetism in 
the magnetic circuit from holding the armature 
closed indefinitely. A shim must always be used. 
While it may appear possible in some cases to 
secure a relatively long time delay by omitting 
the shim, the time is likely to be erratic, and it 
is probable that after a few operations the re
sidual magnetism will prevent the armature 
from opening at all. 

For the •CR2820-1054B relay, the armature 
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relay unless a shim of different thickness is 
required to secure a longer or shorter time forcer
tain applications. 

If bimetallic shims are used, see that the 
bronze side of the shim is next to the armature, 

Fig. 9. Renewal Parts for CR2820-1054A Relay 

back stop screw is normally adjusted at the 
factory to give a gap of -h inch at (G), Fig. 1, 
with the armature closed, and it should not 
ordinarily be necessary to change this adjust
ment. For the CR2820-1054A relay, and for other 
forms without magnetic blowouts, gap (H), Fig. 
2, should be ¼ inch. For CR2820-1054 relays 
with magnetic blowouts and arc chutes, this 
gap is usually -h inch. · 

Armature (M) may be easily removed without 
disturbing the calibration by removing cotter 
pin (I), while to change the calibration it is 
necessary to remove cotter pin (K). 

RENEWAL PARTS 
When ordering parts other than those shown 

in Fig. 8 or 9, give the complete nameplate 
rating of the relay and describe the part in 
detail. 
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WHEN SERVICE IS REQUIRED 

THE facilities of our engineering divisions and factories are available to 
purchasers of G-E apparatus through G-E service shops and sales offices, 

a list of which is given below. 
When it is necessary to renovate, repair, or change apparatus to meet a 

new operating condition or a new application, the facilities of the nearest 
G-E service shop are at your disposal. Each of them is equipped to turn out 
work of the same high quality, both as to workmanship and materials, as at 
the factory. If it is necessary that the work be done on the customer's premises, 
the service shop is prepared to send trained, competent, and dependable 
men who will do it promptly and efficiently. Similarly, the sales office nearest 
you will be glad to help you with any engineering problems that may be 
involved. 

SERVICE SHOPS 
Atlanta, Ga, ... ... ... . . ...... 496 Glenn Street, Southwest 
Buffalo 11, N. Y .... .. .... . ........... . . 318 Urban Street 
Charleston 28, W . Va . .. . 306 MacCorlde Avenue, Southeast 
Chicago 7, Ill ..... . ..... ... . . . . . 849 South Clinton Street 
Cincinnati e, Ohio .. . . . • ..•.. . . ... . 215 West Third Street 
Cleveland 4, Ohio ... . . . .•. . . . .... 4966 Woodland Avenue 
Dallas 2, Texas . ..... .. ...... .. . 1801 North Lamar Street 
Detroit 2, Mich .. ... . .. . .. ............ 5950 Third Avenue 
H ouston 1, Texas .... . .. ... .... . .... 1312 Live Oak Street 
Kanaaa City 8, Mo ...... . .. ... 819 East Nineteenth Street 
Los Angelea 54, Calif •.... . ............ 733 Banning Street 
Milwaukee 3, Wis •... . . .. . . .. .. . . 940 West St. Paul Avenue 

Minneapolis 1, Minn. ...• , . •• • . . . '10 Third Avenue, North 
New York 14, N . Y ...... . . .. .. 416 West Thirteenth Street 
Philadelphia 23, Pa . ........ . ... . 429 North Seventh Street 
Pittsburgh 6, Pa . . .... . .. ... . . . . . .. . .. 6519 P,enn Avenue 
St. Louis 1, Mo . ...... . . . . ... . . . .. 1110 Delmar Boulevard 
Salt Lake Cit y 9, Utah . ... .. . . 141 South Third West Street 
San Diego, Calif .. . .. . •... •.. , ... 2045 Tettner Boulevard 
San Francisco 7, Calif . .. ..... ... . ...... 361 Bryant Street 
Seattle 4, Wash ... . . .... .. .... 1508 Fourth Avenue. South 
West Lynn 3. Mass . ... .. .... . . .. .... 920 Western Avenue 
Youngstown 3, Ohio ..... . ...... 121 East Boardman Street 

Special oervice divisions are also maintained at the following Works of the Company> Erie, Pa. ; Ft. Wayne, Ind,; 
Pittsfield, Mass.; Schenectady, N . Y.; and West Lynn, Mass. (West Lynn Works) 

APPARATUS SALES OFFICES (Address nearest office) 
Akron 8, Ohio . . ................ .. 335 South Main Street 
Atlanta 3, Ga •....... . ...... 187 Spring Street, Northwest 
Baltimore 1. Md .... . ............ 39 West Lexington Street 
Beaumont, Texas ... . . .. .. .. .... . . .. .... 398 Pearl Street 
Binghamton, N. Y ...... . ............. 19 Chenango Street 
Birmingham 2, Ala ... . . .. . ... 600 North Eighteenth Street 
Bluefield, W. Va .. ....... . . . ....... . Appr.lachian Building 
Boston 1, Mass .. . . . . ..... ... ....... . .. 140 Federal Street 
Buffalo 2, N. Y • . . . . ... . . . ... . .... . 1 West Genesee Street 
Butte, Mont ... . ... ............ . .. 20 West Granite Street 
Canton 1, Ohio . ... .. . . ...... 700 Tuscarawas Street, West 
Charleston 3, S. C .. . .. . . . ... . .. . ........ 18 Broad Street 
Charleston 28, W. Va .. .. 306 MacCorlde Avenue, Southeast 
Charlotte 1, N. C .. . . .. . .... .. .... 200 South Tryon Street 
Chattanooga 2, Tenn ................ 832 Georgia Avenue 
Chicago 7. Ill . .. . ................. 840 South Canal Street 
Cincinnati 2, Ohio ..... .. ...... . . . . 215 West Third Street 
Cleveland 4. Ohio ..... . . . ........ 4966 Woodland Avenue 
Columbia 23. S. C . . . .. .. ......... 1225 Washington Street 
Columbus 15, Ohio . . . . . ... . ..... . . 40 South Third Street 
Dallas 2, Texas . . .. . ... . ... . .. . . 1801 North Lamar Street 
Davenport,_ Iowa. . .. .. . ....•....... . 511 Pershing Avenue 
Da.yton 2, u hio ... . .•. .. ... . ........ 25 North Main Street 
Denver 2, Colo .. ... . .... . ......... 650 Seventeenth Street 
Detroit 2, Mich •........... . ....... 700 Antoinette Street 
Duluth 2, Minn .. . ..... ... . ..... . 14 West Superior Street 
El Paso, Texas ... ...... . . . . ... .. 109 North Oregon Street 
Erie 2, Pa •... .. .. . . .... . . ....... . 10 East Twelfth Street 
Evansville 19, Ind .... . . .. .. . . 123 Northwest Fourth Street 
Fairmont, W. Va ..... . . . .. . ........ . 511 Jacobs Building 
Fort Wayne 2, Ind .. . . . . . .. .. . .... . 127 West Berry Street 
Fort Worth 2. Texas ... . , .... . .. . 408 West Seventh Street 
Grand Rapids 2, Mich .. .... 148 Monroe Avenue. Northwest 
H art(ord 3, Conn .. ... . .............. . . 410 Asylum Street 
Houston 1, Texas . . ................ . 1312 Live Oak Street 
Indianapolis 4, Ind ...... . .. ... . .. HO North Illinois Street 

fEkson. Mich .. . . . .. .. . . . . . .. 212 Michigan Avenue, West 
cksonville 2, Fla. .. .. . ..... .... . 237 West Forsyth Street 
naa.a City_ 6, Mo .. . . ....... . 106 West Fourteenth Street 

Knoxville 08, Tenn • . .. . .... ........ 602 South Gay Street 
Los Angeles 54, Calif ... .... .... . . 212 North Vignes Street 
Louisville 2, Ky •. . .. ....... . . . .. 455 South Fourth Street 
Memphis 3, Tenn .. .. . ..... . . . .. .. .. 8 North Third Street 
Mia.mi 32, Fla ... . .• .. ...... .. 25 Southeast Second Street 

Milwaukee 3, Wis .............. 940 West St. Paul Avenue 
Minneapolis t Minn . .......... . ... . 12 South Sixth Street 
Nashville 3, Tenn . ........ . .. . . . 234 Third Avenue, North 
Newark 2, N. J .. ........... . .. ......... 744 Broad Street 
New Haven 6, Conn ....... . . .•••.... .. 129 Church Street 
New Orleans 12, La ...... .. .. ..... .... 837 Gravier Street 
New York 22, N . Y ... . ..... . . .. . .. 570 Lexington Avenue 
Niagara Falls. N . Y .... . . ...... . . ... ... 253 Second Street 
Norfolk 1. Va ........ . . . .. ....... . . .. . . 267 Bank Street 
Oakland 12, Calif •.. . ... ..... ....... 409 Thirteenth Street 
Oklahoma City 2,. Okla ...• . . . .. 119 North Robinson Street 
Omaha 2, Nebr •..... . . .. ... 409 South Seventeenth Street 
Philadelphia 2, Pa., . .... .... ... . . . . . .. 1405 Locust Street 
Phoenix, Ariz .......... . .... .. . . 435 West Madison Street 
Pittsburgh 22, Pa . ... . . .... ..... . ... 535 Smithfield Street 
Portland 7, Ore .. .. . . .. .. . . ... 920 Southwest Sixth Avenue 
Providence 3, R. I. . . . .... ... . . . .. 111 Westminster Street 
Reading, Pa ... . .. . ... . .. . ......... 31 North Sixth Street 
Richmond 17, Va . ... . ..• .. ...... 700 East Franklin Street 
Roanoke ll, Va . ..... . ....... . . 202 South Jefferson Street 
Rochester 4, N. Y .. ....... ..... .. ....... 89 East Avenue 
St. Louis 2, Mo .... . ............. 112 North Fourth Street 
Salt Lake City 9, Utah ... ... .. . .... 200 South Main Street 
San Antonio 5, Texas ........ . . 310 South St . Marv's Street 
San Diego 1, Calif . ... ... . .. ........... 861 Sixth Avenue 
San Francisco 4 , Calif . .. ...... .... 235 Montgomery Street 
Schenectady 5, N. Y . . . .... . . . ... . .. .. ... 202 State Street 
Sea ttle 11, Wash .. ... . . . . . . ....... . . . 710 Second Avenue 
Shreveport B, La .. . .. ...... . .. . . . . .. . 206 Market Street 
Spokane 8, Wash . . .... . .. .. . ....... 421 Riverside Avenue 
Springfield, Ill . ....... .•. . . . . .... . . 607 East Adams Street 
Springfield 3, Mass . ........ . .. ......... 1387 Main Street 
Syracuse 1, N. Y .. . ... .. .... . ..... 113 South Salina Street 
Tacoma 1, Wash ..... ..... ......... .. 1019 Paci~c Avenue 
Tampa 6, Fla ...... ..•.. ......... . .. 1206 North A Street 
Toledo 4, Ohio . . .. . . . ...... . . .. .... 420 Madison Avenue 
Tulsa 3, Okla .. . . .. . . . . .. ........ 409 South Boston Street 
Utica 2, N. Y . . . .. . .... . ........ . .. . . 258 Genesee Street 
Washington 5, D . C ... ... . 806 Fifteenth Street, Northwest 
Waterbury 32, Conn .... .. ...... .. . . 111 West Main Street 
Wichita 2, Kan . ... ..... ... ...... . . •. 102 South Broadway 
Worcester 8, Mass .. . . ....... .. ... . 165 Commercial Street 
Youngstown 3, Ohio . . •••...... . 25 East Boardman Street 

Canada: Canadian General F.lectric Company, Ltd., Toronto Hawaii : W . A. R amsay, Ltd .. Honolulu 

9-44 ( 17M) 
Pilin1 No. B'490-Cllla20 

G-E products can also be obtained through Agent• and Distributors located in principal cities and town■ 
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