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Pace 1

TYPE SG AUXILIARY RELAYS
Closed and Open Types for A-C. or D-C. Use;

F16. 1—Ci.osep TyPE SG RELAY SHOWING SoLiD MOLDED CoviR, RELAY wiTH CovER OFF, AND MOLDED COVER WITH GLASS WiNDOW.
THis RELAY HAS TWO-MAKE AND Two-Brrax CONTACTS.

Application

The SG relay is made small and sturdy
for auxiliary service. It is obtainable
in two types; closed type with molded
cover or molded cover with glass front,
and front connected open type without
cover. The open type is used widely
for mounting in individual sheet metal
cabinets or in larger cabinets with other
apparatus.

The standard closed type relay is
supplied with two-make and two-break
contacts with each moving contact being
common to its corresponding front and
back stationary contacts. The standard
open type relay is supplied with two
independent contact circuits. and the
contacts can readily be adjusted to
provide either two-make, two-break, or
one-make and one-break. The open
relay also can be supplied with two-make
and two-break contacts simi'ar to the
standard closed type SG.

Designed for continuous duty at rated
voltage, the SG relay is obtainable for
circuits up to §75 volts a-c. or 600 d-c.
Ranges up to 250 volts can be used for
intermittent duty up to approximately
three times their continuous value.

Fig. 7 gives the method of connection
when the SG relay is used to control cir-
cuits where the circuits required cannot
be incorporated in the primary relay.

E4-28, AJ1-31, XC & C1-22.

Distinctive Features

1. Design is simple, construction is
sturdy, and price is low.

2. The complete relay can be dis-
mantled in a few minutes.

3. The stationary contacts of the
open-type relay are reversible to provide
for either two-make, one-make and one-
break, or two-break contact service.

4. Relay is adapted for any thick-
ness of panel material from 18" (steel)
to 2’/ (slate). The molded terminals are

FiG. 2—O0peN TvPE SG AUXILIARY RELAY

WITH ONE-MAKE AND ONE-BREAK CONTACT.

THis RELAY CAN BE SUPPLIED witTh Two-
MAKE AND Two-BrREAK CONTACTS.

118" long, being ample for steel-panel
mounting. For thicker panels, extension
terminal studs are furnished.

5. Molded cover is held securely by
a bracket and a spring clip, yet can be
easily removed. A glass window is
optional.

Construction

The SG relay, closed type, is shown
in Fig. 1. The magnetic circuit is
fastened to the molded base by two
screws, while the coil and core are held
securely in place by one screw. The
armature is held in the de-energized posi-
tion by gravity and a spring.

The moving contact fingers have a
contact surface on both sides, and is so
mounted on the armature block that
motion in either direction compresses
a spring. This permits sufficient con-
tact follow to be obtained for both the
make and the break contacts.

The standard relay is supplied with
a molded cover which can be equipped
with a glass front if desired.

The SG apen type, shown in Fig.
2, has the same operating character-
istics as the closed type. The coil, mag-
netic circuit, contacts and connecting
screws are mounted on a molded base,
The entire assembly is arranged so it
can be mounted on any flat surface by
means of 3 screws or bolts.
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Contact Rating for Each
Contact

Non-Inductive

Each contact will carry 12 amperes
continuous and 30 amperes for one
minute.

Interrupting Interrupting
Ratin% Rating
Amperes D-C. Amperes A-C.
2 Gaps
Volts 1 Gap in Series 1 Gap
24 15 50 60
48 8 35 45
115 2.4 20 30
230 .75 2.5 20
550 .25 oS 10

The SG relay operating time is ap-
proximately 1 to 2 cycles (60 cycle
basis) and for most applications this

characteristic is required. However, in
certain relay applications it is desirable
to have a D-C. relay which provides a
short time lag between the opening of
the circuit to the relay coil and the
dropping out of the relay armature. A
time delay of approximately 0.1 second
can be obtained with the SG relay by
providing it with a heavy copper ring
on the core. Because of the consequent
reduction of coil space, this relay can
be used only for intermittent service.
A longer time delay can be obtained
by using a condenser, with or without
a series resistor, connected across the
relay coil. In this case the copper ring
is omitted and the coil can be energized
continuously. A maximum time delay
of approximately 0.5 second can be ob-
tained by using a condenser of approxi-
mately 30 mfd. capacity. A similar ar-

Application Table No. 1

Relay Coils

D-C. RESISTANCE

Coil

Volts Amperes Style No.

1.0 1 059 282

3.0 1 059 284

5.0 1 059 286
24 0.130 1 008 517
48 0.066 1 008 520
125 0.028 1 008 524
250 0.028 1 008 524
115 0.087 1 008 517
230 0.044 1 008 520
460 0.022 1 008 523
15 0.057 1 008 518
30 0.029 1 008 532
60 0.039 1 008 524

Impedance
25°C. losed
Ohms. Gap*

Direct-Current Coil Ratings

7305
0.33
0.1

185 ey .

725 m = yeep
430 ..
4430

50 to 60 Cycle Coil Ratings

185 1320
725 5300
2770 21000

25 Cycle Coil Ratings

460 2000
1780 8020
4430 19800

* Impedance open gap approximately 34 closed gap value.
Impedance given includes external resistor if used.
t External resistor Style No. 1009014 is a 33§-inch tube type with screw terminals and is supplied with an insulated mounting stud.

Order by Style Number

rangement, with the resistor in series
with the coil, will delay the pick-up
time to approximately .07 second.

Operation

The armature to which the moving
contacts are fastened closes the make
contacts when the coil is energized at
the proper voltage or current which
should not be less than 809, of the maxi-
mum rating marked on the name-plate.
The armature will open at 309, or less
(on d-c.) and 60% or less {on a-c.) of
the relay rating. The relay can be sup-
plied for voltage circuits up to 575 a-c.
or 600 d-c.

Volt-Ampere Burden
The volt-ampere burden at rated
voltage (60 cycles) is 10, power factor,
50%. The watt consumption at rated
d-c. voltage is 3.5.

EXTERNAL RESISTANCE———

WHEN Usep
Resistance

Style No. Ohms.
None None
None None
None None
None None
None None
None None

1 009 014t 5000
None None
None None
None None
None None
None None

1 009 014f 5000
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Application Table No. 2

Operation Indicators

Use this table to determine if an additional resistor is required with an SG relay in order to draw enough current to operate
a 0.2 ampere indicator. The resistor is not supplied with the relay and should be ordered separately.

Control Indicator Current in
Volts Rating . . . . ) . Indicator at
D-C. Amperes SG Relay Coil Resistance and Resistor if Required Rating Normal Voltage

24 0.2 Relay Coil 185 ohms.plus 150 ohm resistor (3.8 watts) style %879976 in parallel with .
relay €ofl. oo e e 900000 Continuous 0.29
48 0.2 Relay Coil 725 ohms plus 200 ohm resistor (12 watts) style #%879977 in parallel with
relay COll. o e e e Continuous 0.31
125 0.2 Relay Coil 4430 ohms plus 400 ohm resistor (39 watts) style % 281407 in parallel with
DS - 11 Continuous 0.34
250 0.2 Relay Coil 4430 ohms with 5000 ohm resistor (furnished with relay) in series with relay
cail plus 970 ohm resistor (64 watts) style % 286266 in parallel with relay coil and
23 GEHERERo 0 0 000 o o SEIEIERIEERE o 2 000 000 o db oo JBk o o S 6 00000 IR 020000000 d Continuous 0.28

Note—The 400 ohm and 970 ohm resistors are 8’ tube type with screw terminals and require mounting detail style %454921.
The other resistors are 2! tube type with flexible leads and require mounting detail style #877339.

LIST PRICES

Ohms. . ———— RELAY — —
Resistance Coil List Price
Volts Amperes Cycles* Relay Coil Amperes Style No. Style No. Discount Symbol FC

CLOSED TYPE

2 make—2 break contacts, moving contact common

1 D-C 2.5 L. 1 059 282 1 157 848 $7 50

3 D-C 0.33 ... 1 059 284 1 157 849 7 50

5 D-C 0.1 ... 1 059 286 1 157 850 7 50

24 D-C 185 0.130 1 008 517 1 155 687 7 50

48 D-C 725 0.066 1 008 520 1 155 688 7 50

125 D-C 4430 0.028 1 008 524 1 155 689 7 50
250 D-C 4430 0.028 1 008 524 1 155 690 7 50
115 50 & 60 185 0.087 1 008 517 1 155 693 7 50
230 50 & 60 725 0.044 1 008 520 1 155 694 7 50
460 50 & 60 2770 0.022 1 008 523 1 155 695 7 50

OPEN TYPE t
2 contact with stationary reversible contacts

1 D-C. s ... 1 059 282 1 157 852 5 00

3 D-C. 033 ... 1 059 284 1157 853 5 00

] D-C. 0.1 ... 1 059 2886 1 157 854 5 00

24 D-C. 185 0.130 1 008 517 1 231 5 00

48 D-C. 725 0. 066 1 008 520 1 008 534 5 00

125 D-C. 4430 0.028 1 008 524 1 535 5 00
250 D-C. 4430 0.028 1 008 524 1 008 536 5 00
115 50 & 60 185 0.087 1 008 517 1 008 539 5 00
230 50 & 60 725 0.044 1 008 520 1 008 540 5 00
460 50 & 60 2770 0.022 1 008 523 1 008 541 5 00

# 25 cycle relays can be supplied. Specify, *similar to style number ....... (give 60 cycle style) except 25 cycle.” Add 10% to price of 60 cycle relay

SG relays can be supplied for other A-C. veoltages up to 575 A-C. or 600 D-C. and with D-C. current coils not over 5 amperes. Refer to nearest
Westinghouse Sales Office for prices. . X . . L

For SG relays having glass front add $0.25 to the list price of the standard style. When ordering, give “similar to style number
except with molded cover having glass front.” The nameplate furnished with this relay will have the standard style number.

Open type relays can be obtained at no additional price with 2 make and 2 break contacts having moving contact common. When ordering, give
“similar to style number.............. except with 2 make, 2 break contacts.”

SG RELAYS CAN BE FURNISHED FOR VOLTAGES OTHER THAN THOSE LISTED ABOVE AT AN ADDITIONAL PRICE.

SHEET METAL CABINETS

Two sizes of sheet metal cabinets for mounting the open-type SG relays can be supplied for industrial applications, etc.
where it is desired to enclose one or two relays for conduit wiring or where it is desired to mount the relays near the machine.
Both cabinets have knockouts for conduit connections.

LIST PRICES

No. of Relays to be ~——————— DIMENSIONS IN INCHES List Price
Mounted in Gne Cabinet Width Height Depth Style No. Discount Symbol FC

1 4% 5 (3¢ 1 095 760 80 80

2 1343 A (343 1 095 759 135

Order by Style Number
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* If relay is mounted under another device extending approximately
same distance from panel, allow %” minimum spacing to permit re-

moval of cover.

FiG. 3—OUTLINE AND DRILLING PLAN FOR THE CLOSED TvyPE SG
AUXILIARY RELAY,

OR_2M ol il l. i l

" s ) st
MTG. HOLES 34FOR 2M8 28 —

) 2% FOR 2M OR 28 OR M. 1B

Fi16. 4—OuUTLINE AND DRILLING PLAN FOR THE OPEx TYPE SG
AUXILIARY RELAY
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Fi16. S—INTERNAL CONNECTIONS FOR CLOSED TYPE SG RELAY.

FRONT VIEW
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Fi16. 6—INTERNAL CONNECTIONS FOR OPEN TYPE SG RELAY
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WHEN SPECIFIED \\
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ABLE No.l
rﬁ Lo £
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P16, 7—EXTERNAL CONNECTIONS FOR THE OPEN TYPE SG RELAYS. THE CONNECTIONS WOULD RE SIMILAR
FOR THE CLOSED TYPE RELAY EXCEFT THAT FoUR EXTERNAL CirRcUITS CAN RE CONTROLLED.

Printed in U.S.A,
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TYPE SG AUXILIARY RELAYS

Non-Reversible Contact Relays

Switchboard Mounting Panel Mounting
1 Make 1 Make

2 Make 1 Break | 2 Break | 2 Make 1 Break | 2 Break
Volts Cycles Contact | contact | Contact | Contact | contact | Contact
Relay Relay Relay Relay Relay Relay

Style Style Style Style Style Style

Number Number Number Number Number Number
48 DC 837 257 | 877 717 | 930 432 | 837 264 | 877 72k | 930 439
125 DC 837 255 | 877 715 | 930 430 | 837 262 | By7 722 | 930 437
25C DC 877 034 930 4uk 930 446 837 035 930 Uus 930 447
115 25 837 256 877 716 930 431 837 263 817 723 930 438
230 25 837 259 877 719 930 434 837 266 87T 726 930 441
115 50 & 60 837 258 | 877 718 | 930 433 | 837 26 877 725 | 930 440
230 50 & 60 837 261 | 877 721 | 930 436 | 837 26 877 728 | 930 Lu3
460 50 & 6C 837 260 | 877 720 | 930 435 | 837 267 | 877 727 | 930 442

NOTE: Switchboerd mounting relays may be supplied with or without glass cover.
If glass cover is desired it should be clearly specified on the order. Other-
wise all new relays will be supplied with solid moulded covers.

When desired, the 2-make contact switchboard type can be changed to
1 make-1 break. The set of parts for the l-break contact, switchboard type
only, 1s covered by S#930448,

Whan desired, the 2-make contact panel type can be changed to 1 make-
1 break. The set of parts for the l-break contact, panel type only is covered
by S#930449.

Wren desired, the panel type only can be changed to single pole, double

throw or double pole, double throw contacts. The set of parts for single pole,
double throw combination of contacts, panel type only, is covered by x31,59301&50.

Reversible Contact Relays

Switchboard Panel
Mounting Mounting
Volts Cycles
Style Style
Number Number
48 DC 1 008 526 1 008 534
125 DC 1 008 52 1 008 535
250 DC 1 008 52 1 008 536
115 25 1 008 529 1 008 szg
230 25 1 008 530 1 008 53
115 50 & 60 1 008 531 1 008 539
230 50 & 60 1 008 532 1 008 sko
460 50 & 60 1 008 533 1 008 541

NOTE: Switchboard mounting relays may be supplied with or without glass cover.
If glass cover is desired, it should be clearly specifled on the order. Other-
wise all new relays will be supplied with solid moulded covers.

For Prices refer to Price List 120

Westinghouse Electric & Manufacturing Company
Newark Works, Newark, N. J.

Printed in USA. Evaay House Nerps WestingHOUSE



41-350 RENEWAL PARTS DATA

PAGE, 2 WESTINGHOUSE RELAYS

Junk 1937

TYPE SG AUXILIARY RELAYS
Non-Reversible Contact Relays
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TYPE SG AUXILIARY RELAYS
Non-Reversible Contact Relays
'~ DESCRIPTION OF PART R o ggé — DESCRIPTION OF PART soyle ggé
d Cover, moulded solid, 14 Stationary contact
switchboard . . . .« @ 876 718 1 support and contact,
1 | Cover, moulded with 1 make, 1 break . . . . 836 1751 1
glass front, switchboard. . 876 270 | 1 15 | Yoke . . . . 3 B & 668 593 | 1
2 Base, moulded, * Washer under yoke,
switchboard type . . . . 878 637 1 a-¢c, only . . o 935 765| 1
2 Base, moulded, 16 | Post, switchboard
panel type . . . . . . 821 999 1 type, 2 make ., . g . 836 176 2
%5 Terminsl nut, 16 Post, switchboard type,
switchboard type . . . . 821 998 |- 6 1 make, 1 break . . & 836 176 | 1
4 Mounting details, 16 Post, switchboard type,
switchboard type . . . . 839 114 | 1 1l make, 1 break . . . . 837 991 | 1
5 Terminal stud, . . . . 797 078 6 16 | Post, switchboard
6 Mounting stud. . . . . 837 330 | 2 type, 2 break . . . . . 837 991 2
T Core complete, a-c. only. . g62 981 1 17 Stationary contact
g Core complete, d-c. only. . 38 286 | 1 spring and contect,
Coil, 48 volt, d-c., 1 make, 1 break . . . . 930 303 1
115 volt 25 cycle. N = 837 270 1 17 Stationary contact spring
8 [icota), 125 and 250 vo1ts, and contact, 2 break. . . 930 303 | 2
d-c., 460 volts, 50 and 18 | Stop, 1 make 1 break. . . 837 989 1
60 cycle . . . 837 2691 1 18 | Stop, 2 break . . . 837 989 | 2
8 | Co1l, 230 volts, 25 cycle ® 837 2731 1 19 | Stationary contact support,
8 | Coil, 115 volt, 1 make, 1 break . . . . 838 632 | 1
50 and 60 cycle., . . . . 837 212 | 1 19 | Stationary contact
8 | Coil, 230 volt, support, 2 break . . . . 838 632 | 2
50 end 60 cycle. . . . . 837 275 1 20 | Back plate,
9 Spring for arma- 1l make, 1 break . . . . 837 990 1
ture, 2 make. . . . . . 837 967 | 1 20 | Back plate,
9 Spring for armature, 2 break . ., . o 5 837 990 2
1 make, 1 break, 2 break. . 876 778 | 1 21t | Fillister head brass mach-
10 | Armature block complete . . 837 931 | 1 ine screw, ".190-32 x 7/8",
11 | Spring for contact finger . 837 968 | 2 for mounting stationary
12 | Spring cap . . 5 I 975 418 1 contact, panel type only . Std Hdw | 2
13 | Contact finger end’ 22t | Hexagon brass machine
lead, left hand. . . . . 838 253 1 screw nut for above screw . Std Hdw 2
13 Contact finger and # | External resistor,
lead, right hend . . - 838 255 1 250 volt, d-¢. only . . . 879 9781 1
14 Stationary contact support - Resistor mounting details,
and contact, 2 make . ., . 836 175 | 2 250 volt, d-¢. only . . . 877 339 | 1

Order

# Not Illustrated

Parts by Style Number and Description

t When ordering, specify "Plus nickel finish"

Parts indented are

included in the Part under which they are indented
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TYPE SG AUXILIARY RELAYS
Reversible Contact Relays
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TYPE SG AUXILIARY RELAYS
Reversible Contact Relays
No.
e DESCRIPTION OF PART prete 52l waf DESCRIPTION OF PART River |mes
1 | Cover, moulded solid, 10 | Armature block complete. 1 008 712 1
switchboard . 876 718 1 11 | Lower contact spring. 1 001 025} 2
1 | Cover, moulded with . 12 | Upper contact spring. 1 000 826| 2
glass front, switchboard. 876 270 1 13 | Washer for upper
2 Base, moulded, contact spring. 1 001 009 | 2
switchboard type . 878 637 | 1 14 | Cup washer for
2 Base, moulded, panel type 821 999 1 upper contact spring. 1 000 824 2
3 Nut, for terminal screw, 15 Bushing under upper
switchboard type 821 998 | 6 contact spring. 1 008 223§ 2
4 Mourting details, 16 Lead and contact,
panel type . 1 008 226 | 1 left hand . . o 1 008 709] 1
4 | Mounting details, 17 | Lead and contact,
switchboard type 839 114 | 1 right hand . 1 008 710 1
5 Terminal stud. . 797 078 | 6 18 | stationary contact complete 1 008 711 | 2
6 Mounting stud. . . 837 330 2 19 | Post for mounting
7 | Core, d-¢. . . . . 1 008 224 | 1 stationary contact,
7 Core, a-¢c. . 1 008 225 11 switchboard type 836 176 2
* | Washer, under core, 20 | Yoke . 668 593 | 1
a-c. only. 935 765 | 1 21 | Terminal screw, panel type. 837 321 | &4
8 | Coil, 48 volts, d- c., 230 22¢+| Fillister head brass mach-
volts, 50 and 60 cycles .| 1008520 1 ine screw, ".190-32 x 7/8"
8 | Coil, 125 and 250 volts d-c. | 1 008 524 [ 1 for mounting stationary
8 | Coll, 115 volt, 25 cycle. 1 008 519{ 1 contact, panel type only Std Hdw | 2
8 | Coil, 230 volt, 25 cycle. 1 008522 1 23t | Hexagon brass machine
8 Coil, 115 volt, screw nut for above screw . Std Hdw 2
50 and 60 cycle. . . . 1 008 517 | 1 * | External resistor,
8 | Coll, 460 volt, 250 volts, d-c. only. . .| 1 008 714 1
50 and 60 cycle. B 1 008 523 | 1 * | Resistor mounting details,
9 Spring for armature . 1 000 998 | 1 250 volt, d-c. only . . 877 339 1

* Not Illustrated

Order Parts by 8tyle Number and Description

t When ordering, specify "Plus nickel finish"

Parts indented are included in the Part under which they are indented




WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

Headquarters—306 4th Ave., Pittsburgh, Pa. P.O. Box 1017
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‘CHARLESTON VA., 1415 Oakmont Rd.,

P. O. Box
[0} 'CHATTANOOOA. TENN., Volunteer State
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*tyDETROIT, MICH., 5757 Trumbull Ave., P.O.
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$EAST PEORIA, ILL., 900 W. Washington St.
x4EAST PITTSBURGH, PA.

*EL PASO, TEXAS, Oregon and Mills Sts.

§EL PASO, TEXAS, 450 Canal St.
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0] 'GREENSBORO. N.C., 409 W, Bessemer St., P.O.

Box 1828
*GREENVILLE, S. C, 110 W. Tallulah Drive,
P.O. Box 1591
*HAMMOND, IND., 235 Locust St.
*HARTFORD, CONN 36 Pear! St
*HONOLULU, T. H., Hawaiian Elee. Co. Agr.
*HOUSTON, TEXAS, 1314 Texas Ave.
JHOUSTON, TEXAS, 2313 Commerce Ave.
tHOUSTON, TEXAS, 2315 Commctce Ave.
1*sHUNTINGTON, W. VA, 1029 Scventh Ave.
*INDIANAPOLIS, IND., 137 S. Penna. Avce.
tINDIANAPOLIS, IND., 551 West Mcrerill Se.
*ISHPEMING, MICH., 433 High St.
*JACKSON, MICH., 212 West Michigan Ave.
*JACKSONVILLE, FLA 37 Hogan St., South,
P.O. Drawer K
’ﬂOHNSTOWN PA., 107 Station St
“KANSAS CITY, MO., 101 W. Eleventh St.
7{KANSAS CITY, MO., 2124 Wyandotte St.
*KNOXVILLE, TENN Gay & Clinch Se.
xLIMA, OHIO
*44LOS ANGELES, CALIF., 420 So. San Pcdro St.
*LOUISVILLF, KY., 332 West Broadway
*MADISON, WlSC., 3706 Nakoma Rd., P. O.

Box 228
xMANSFIELD, OHIO, 246 E. Fourcth St.
*MEMPHIS, TENN., 130 Madison Ave.
*MIAMI, FLA., 11 N. E. Sixth St., P.O. Box 590
*MILWAUKEE, WISC., 538 N, Broadway
'MILWAUKE!: WISC., 4560 No. Port Washing-

°ts MINN__EAPOLIS MINN,, 230} Kennedy St

*MONROE, LA. 1503 Emerson Se., P.O. Box 1851
*NASHVILLE, TENN., 219 Second Ave., N.
*NEWARK, N. ], llSO Raymond Blvd.
'iNEWARK N.’)., Haynes Ave. & Lincoln High-
xNEWARK , Plane & Orange St.

*NEW ll-IAVE "CONN., 42 Church St., P. O.

Box 1817
*NEW ORLEANS, LA, 333 St. Charles St.
A.. 527 Povdras St.
, 150 Broadway
tNEW YORK, N. , 150 Varick St.
*NIAGARA FALLS N. Y., 253 Second St.
*NORFOLK, VA, 320 City Hall Ave
*OKLAHOMA CITY. OKLA., 120 N. Robinson

St

WESTINGHOUSE AGENT JOBBERS

‘OKLAHOMA CITY, OKLA,, Third & Alie Stx.
*OMAHA, NEB., 409 South Scventcenth St.
*PEOQRIA, ILL., 104 E. Statc St

*4-PHILADELPHIA, PA., 3001 Walnut St.

*PHOENIX, ARIZONA, 11 Wedt Jefferson St
4PHOENIX, ARIZONA, 425 )uckson St
xPITTSBURGH, PA., Nurnall Works, 200 Mc-
Candless Ave.

:*PITTSBURGH, PA., 306 4th Ave,, Box 1017
lﬂ‘lTTSBURbH A., 543 N. Lang Avu.
*PORTLAND, OREGON, 339 S. Sixth Ave,
tPORTLAND, OREGON, 2138 N. lnursl:u-: Ave.
IPOSRTLAND. OREGON, 720 N. Thompson

t.
’ﬂ"ROVlDENCE. R. l.. 16 Elbow St.
'R&El{: , 803 North Person Se, P.O.
X
'RICHMOQD VA, 3 S. Fifth St.
*ROANOKE, VA., 726 First St., S.E.
*‘ROCHESTER, N. Y., 1048 University Ave
*ROCKFORD, ILL., 13J South Sccond St.
*SACRAMENTO, CALIF., Twenticth & "R Sex.
*ST. LOUIS, MO, 411 North Seventh St
+sST. LOUIS, MO, 717 South Twelfth St.
§°SALT LAKE CITY, UTAH, 10 Wost Firse

Squth St
t:SALT LAKE CITY, UTAH, 34 A Picrpont

Ave.
*SAN ANTONIO, TEXAS, 115 W Travh Se.
*SAN DIEGD, CALIF., 861 6th A
$SAN FRANCISCO, CALIF., IJSS Mafke( St.
*SAN FRANCISCO, CALIF 1 Monwgomery

St.
*SEATTLE, WASH., 603 Stewatt St.
t4SEATTLE, WASH 3451 East Marginal Way
$SEATTLE, WASH,, 1041 First Ave., South
xSHARON., PA., 469 Sharpsville Ave.
*SIOUX CITY, lOWA 2311 George Su.
*SOUTH BEND, IND., 216 East Wayne St.
xSOUTH PHILA. WKS.. Essington, Pa.
°SOJUITH PHILA WKS., P.O. Box 7348, Philu-
hia,
*SPrO. ANE WASH 158 S. Monroe Si.
'SPR[NGFIELD ILL., 601 E. Adams St., Bo\ 37
*$SPRINGFIELD, MASS., 395 Liberty St.
xSPRINGFIELD, MASS., 653 Page Boulevard
*SYRACUSE, N. Y., 420 N, Geddes St.
*TACOMA, WASH., 1023 " A" St.
*TAMPA, FLA ., 417 Ellamae Ave., Box 230
*TOLEDO, OHIO, 245 Summit St
xTRAFFORD CITY, PA.
*TULSA, OKLA., 393 East Brady St.
*4UTICA, N. Y., 113 N. Genesee St.
‘\VASH NGTON D. C., 1434 New York Ave.,

'\VQOTElR:iOO. IOWA, 328 )eflerson Se., P.O.
x
*4WILKES BARRE, PA_, 267 N. Pennsylvania Ave.

® *WORCESTER, MASS., 507 Main St.

*YORK, PA., 143 So. Georﬂe St.
*YOUNGSTOWN, OHIO, 25 E. Boardman St.

Westinghouse Electric Supply Company—Headquarters—150 Varick St., New York, N. Y.

Fully equlpped sales offices and warehouses are malntained at all addresses.

ALBANY, N. Y., 454 No. Pearl Se.
ALLENTOWN, PA_, 522 Maple St.
ATLANTA, GA., 96 Poplar St,, N, W,
AUGUSTA, MAINE, 90 Water St.
BALTIMORE, MD., 40 South C-lven St.
BANGOR, MAINE 175 Broad S
BINGHAMTON, N. Y., 87 Chenlnlo St
BOSTON, MA SS 88 Penl’l Se.
URLINGTON VT 208 Flynn Ave.
BUTTE, MONTANA 50 East Broadway
CHARLOTTE. N. C., 210 East Sixth St
CHICAGO, ILL., 113 North May Sc.
CLEVELAND, OHIO, 6545 Carncgic Ave.
COLUMBIA, S. C., 915 Lady St.
DALLAS, TEXAS, 405 No. Griffin St.
DAVENPORT, IOWA, 402 E. Fourth Se.
DES MOINES, IOWA, 1400 Walnut St.
DETROIT, MICH., 547 Harper Ave.
DULUTH, MINN,, 308 W. &echl an St
EVANSVILLE. IND., 201 N. W. First St.
FLINT, MICH., 1314 N. Saginaw St.
FORT WAYNE. IND., 612 S. Hartison St.
FORT WORTH, TEXAS, 210 Jones St.
GRAND RAPIDS, MICH., 511 Monroe Ave.

N. W.
GREENVILLE, S. C., 226 Pendleton St.
HOUSTON, TEXAS, 1903 Rulz St.

® Sales Office  t Service Shop x Works # Ware
OChanged or added sloce previous issue.
HP DOP. SEP BA Spl.

INDIANAPOLIS, IND., 137 S. Pennsylvania St
JA(,KSONVILLE FLA., 37 South Hogan St.

LOS ANGELES, CALIF.. 905 East Sccond St.
MADISON, Wl>C 1022 E. Washington Ave.
MEMPHIS, TENN , 366 Madison Ave.

MIAMI, FLA 11 N. E. Sixth St.

MILWAUKEE, WISC., 546 N. Broadway
MlNNEAPOLlS MINN 215 South Fouﬂh St.
NEWARK, N. ], 49 leer(y St.

NEW HAVEN CONN 240 Cedar St.

iNEW YORK, NY., 150 Varick St.

NORFOLK, VA 320 City Hall Ave.
OAKLAND, CALIF., Tenth & Alice Sts.
OKLAHOMA CITY, OKLA,, 850 N.W. Second

St.
OMAHA, NEB., 117 North Thmeemh St.
PEORIA, ILL., 104 East State S
PHILADELPHIA PA., 1101 Race St.
PHOENIX, ARlZONA 315 West Jackson St.
NTTSBURGH PA., 575 Sixth Ave.
PORTLAND, OREGON 134 N. W. Eighth Ave.
PROVIDENCE, R. ., 66 Ship St.
RALEIGH, N.C., 9 W. Martin St.
READING PA., 6l9 Spruce St
RICHMOND VA 301 South Fifth St.
ROANOKE, VA 726 Fiest Se., S. E.
ROCHESTER, N. Y., 1048 University Avc.

house  © First Class Mail Onlv  § Merchandising Products Only 2 Headquarters

ST. LOUIS, MO, 1011 Spruce St.
ST. PAUL, MINN., 145 East Fifth St.
SACRAMENTO, CALIF., 20th and R Sts.
SA_l[.T LAKE CITY, UTAH, 235 West South
em,|
SAN XNTONIO TEXAS, 1211 E. Houston St.
SAN FRANCISCO, CALIF., 260 Fifth Se.
EATTLE, WASH., 1051 First Ave., So.
SIOUX CITY. lOWA. 1005 Dace St.
SPOKANE, WASH., 152 So. Monroe St.
SPRINGFIELD MASS 46 Hampden St.
SYRACUSE, N. 96] W. Genesee St.
OTACOMA, WASH 1115 A" St,
TAMPA, FLA., 417 Ellamae Sr.
TERRE HAUTE, IND., 234 So. 3rd St.
TOLEDO, OHIO, 1920 N. Thirteenth St.
TRENTON N. )., 245 N. Broad St.
@TULSA OKLA 303 East Brady St.
UTICA, N. 113 N. Genesee St.
WASHINGTON D.C., 1216 "K"” St., N.W.
WATERLOQO, IOWA, 328 Jefferson St
WHFEELING, W. VA, 1117 Main St.
WICHITA, KANSAS, 233 So. Su. Francis Ave.
WILLIAMSPORT, PA., 348 W. Fourth St.
WILMINGTON, DEL., 216 E. Sccond St,
®OWORCESTER, MASS., 17 Mulberry St.
YORK, PA,, 143 S. George St.

$ Apparatus Products Only
October, 1940
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New Information DescrieTive Dara  10-100

EFFecTivE APRIL 17,1939  WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

& TYPE DnW “DE-ION” MOTOR WATCHMAN

E .' Manual Motor Starter for A-C. Motors

1 and .3 Phase 1% to 7Y, Hp. 110 to 600 Volts

“De-Ion”
Arc Quenchers—)

Indicating
Handle
Bi-metallic
Dixc Overload
Fi16. 1—Tvypre DnW ““De-IoN" MoToRr Fi1G. 2—Si1ze 1 TypE DnW "De-IoN" MoTor
WATCHMAN IN STANDARD WATCHMAN IN FLUSH ENCLOSURE
SURFACE ENCLOSURE wiTH CovER REMOVED

DISTINCTIVE FEATURES

@ “DE-ION" ARC QUENCHERS most effectively open circuit and save contacts from burning.
@ QUICK-MAKE AND QUICK-BREAK TRIP-FREE toggle operating mechanism.

@ POSITIVE INDICATION of all switch positions (On, Off, Tripped).

@ BI-METALLIC DISC TYPE overload relay provides inverse time limit motor protection.

©® NON-CARBONIZING, NON-WARPING, moisture-proof arc boxes and relays.

@ SAFETY INTERLOCK prevents contact with live parts.

© DOUBLE BREAK silver to silver contacts eliminate necessity for flexible shunts.

® STRAIGHT THROUGH WIRING and easily accessible terminals.

OFF On TRrIPPED
F1G. 3—THE HANDLE INDICATES

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.
Org. A, B, D, Y. Agent-Jobbers and Cust. A, X, Y, b, 5, X, C.

Reprinted (6-41)
Every Hovse. NEEns - WESTINGHOUSE



10-100 DescripTive DaTa

Pace 2

Hinged Cover.

Non- Carboniz-
ing Moisture-
proof Porcelain.

Trip-free Indi-
cating Toggle.

Latch for Lock-
ing Off.

Oblong Holes for
Lining Up.

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

TYPE DnW “DE-ION” MOTOR WATCHMAN—Continued

DISTINCTIVE FEATURES

AccessibleLine Ter-
minals. All Motor
Terminals at
Bettom.

“De-Ion" Arc
Quencher Prolongs
Contact Life.

Double Break
Silver Contacts
Eliminate Flex-
ible Shunts.

Bi-metal Disc

==—-——— . Overload Relays

with Heaters In-
stalled.

Interlock for Satety
Prevents Contact
with Live Parts.

Size O MovinGg CoNTACT

Normal Running

Position
Trip Lever

Brmetal Disc

Tripped
Position

Triplever

Heater

Fi1G6. 4—"DE-10N" MOTOR WATCHMAN
CLass 10-100-SOA witH HEATERS IN PLACE;
SHOWING GENEROUS WIRING SPACE

How Bi-METaL Disc
ReELAY WORKS

APPLICATION

The * De-ion” Motor Watchman is a manually operated motor starter, designed for starting, stopping and protecting

small single phase and polyphase A-C. motors driving looms, fans, pumps, machine tools, food machinery and many other

industrial applications. It may also be used for small D-C. motors which may be started directly across the line.

Ratings and Nomenclature.

110 to 600 Volts 25 to 60 Cycles

MAXlM;M HORSEPOWER Cu;s NUMBER
i = —— 1 Water-Tight For Hazardous I
g inem HHASE Standard Flush Type Dust-Tight Locations Class Switch
Sheet Steel Steel Cast Iron I Group D, Class Unit
110 208- 440- 110 208- Enclosure Enclosure Enclosure II Group G Without
Volts 220 600 Volts 220 NEMA NEMA NEMA T)\']pes III| NEMA Types Enclosure
Volts Volts Volts Type I Type Ib IV, VIII, I
1% 2 2 1 134 10-100-SO 10-100-PO 10-100-WO 10-100-UO 10-100.0
134 2 2 1 114 *10-100-SOA |  ......... b ceiieeee e
3 5 7% 1% 3 10-100-S1 10-100-P1 10-100-W1 10-100-U1 10-100.1

*® Especially designed for loom motor service, a Size O switch in a Size 1 box.




W ESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

DescripTive Data  10-100
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TYPE DnW “DE-ION’* MOTOR WATCHMAN—Continued

F1G. 5—S1ze3 0 AND 1 “Dg-IoN""” MOTOR WATCHMAN STARTERS
IN STANDARD SURFACE ENCLOSURES

@® OPERATION
These starters are operated by means
of a positive toggle mechanism that is:
1. Quick-make and quick-break.
2. Trip free on overload.
3. Inadicating of all switch positions
(on, off, tripped).
4. Capable of rapid and accurate
inching operation.

@® CONSTRUCTION

The switch unit is assembled on a
rigid steel base. The toggle mechanism
operates the moving contact assembly
vertically, and is so easy yet positive in
operation that rapid inching and accu-
rate control of the machine is possible.
The stationary contacts and the ‘‘ De-
ion” grids of the arc quencher are mount-

FiG, 8—"De-IoN'' MOTOR WATCHMAN
ON PEDESTAL

FiG. 7—SwitcH UNiT REMOVED FROM ENCLOSURE;
HEATER IN PLACE

ed in porcelain arc boxes. All contacts
are steel-backed silver buttons. Double
break silver contacts—plus the *‘De-
ion” arc gquenchers—assure minimum
contact burning, and eliminate the neces-
sity for flexible shunts. Size 0 and Size 1
starters are similar except that the mov-
ing contact assembly of Size 1 starters
has a magnetic loop (like Class 11-200-S1
LINESTARTERS) to accelerate the move-
ment of the arc into the ‘' De-ion”’ grids.
This also requires a different arc box.
Overload protection is provided by
two pre-formed bi-metallic disc relays,
which operate independently with in-
verse time limit characteristics. These
relays allow ample time in starting and
for short peak loads, yet accurately
protect the motor. The discs are heated
by heaters in the motor circuit. When
an overload causes the disc to reach
tripping temperature, it snaps from

Fi6. 6—FLusit TyPE
ENCLOSURE

concave to convex form and trips a
latch on the toggle mechanism, opening
the switch.

The discs reset themselves when cool-
ed, but the switch mechanism must be
“reset” by moving the handle to the ex-
treme “off”’ position, before the switch
may be closed again. The handle can-
not be held closed on overload.

The heaters are the same as those
used on Size 0 und Size 1 magnetic
LINESTARTERS; a great convenience when
stocking or changing heaters.

Arc boxes and relays are moulded of
grey porcelain which will neither absorb
moisture, warp aor carbonize. All metal
parts are cadmium plated or tinned to
resist corrosion.

The switch unit mounts in any en-
closure by only one screw at the top of
the base. The lower end of the base is
hooked into place over a projection in
the back of the cabinet.

P16. 9—"DEe-Iox" MoTOR WATCHMAN
MounTED oN LooM MOTOR
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WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

TYPE DnW “DE-ION”’ MOTOR WATCHMAN—Continued

FiG. 10—WATER-TiGHT "DE-ION" M0T0R WATCHMAN

® ENCLOSURES

Standard steel enclosures (Type S,
Fig. §) have deep drawn covers, hinged
at the top. The operating handle is re-
cessed in the front of the cover, eliminat-
ing projecting pieces, and permitting
close mounting in group installations.
Keyhole mounting holes at the top and
oblong holes at bottom of cabinet make
mounting and lining up easy. Ample
knockouts for conduit are provided in
top, bottom and both sides; and in addi-
tion the Size OA and Size 1 switches
have two knockouts in the back.

The cover is interlocked for safety so
that it cannot be opened unless the
switch is in the “off”" position. A spring

Fic. 11—81ze O "“De-IoN* Fig. 12—Size 1 “De-Iox"
MOTOR WATCHMAN

MoTtor WATCHMAN

latch holds the cover closed, and only
one padlock is needed to lock both the
switch off and the cover closed. A small
lateh on the switch unit may be swung
into position and then the cover locked
shut. Finish is baked black enamel.

Flush enclosures (Type P, Fig. 6)
for mounting in a plastered wall, or in a
recess in a machine casting, consist of a
wide flanged flush plate and a folded steel
box with an adjustable mounting plate
for accurately lining up the switch unit.
The box has knockouts in all four sides
and is finished baked black enamel. The
flush cover is finished in gray lacquer.

Water-tight and dust-tight (Type W,
Fig. 10) enclosures are cast iron with
tapped conduit holes and with a rubber
gasket between cover and box. ‘The

switch is operated by a handle on the
front which is arranged for padlocking
in the “off”” position. Finish is weather-
resisting aluminum paint and all hard-
ware is corrosion resisting copper-alloy.

Explosion-protecting (Type U, Fig. 13)
enclosures are cast-iron designed in ac-
cordance with the specifications of the
Underwriters’ Laboratories for Class I,
Group D; Class II, Group G; or Class
III or IV Hazardous Locations. Finish
is weather-resisting aluminum paint, and
all hardware is corrosion-resisting copper
alloy.

For Textile Loom service special
mountings are available either on the
side or top of the special loom motor
(Fig. 9) or on pedestals (Fig. 8) which
are designed for floor mounting over a
junction box.

FiG. 13—"Ds-Ion" WATcHMAN FOR Crass I Grour D anbp Crass II Grour G
Hazarpous LOCATIONS

A G - O =w s G O A G A G o & A G A G A O G



INsTRUCTION LEAFLET 2346-D
(Filing No. 15-500)

TYPE MW MOTOR WATCHMAN THERMAL OVERLOAD RELAY

Application

The type MW Thermal Overload Re-
lay emplovs an electrically heated bi-
metallic disc to open a pair of contacts
tn the colil circuit of a contactor for the
disconnection of power on the occurrence
of an overioad. Heating of the disc is ac-
complished by a heating element con-
nected directly in the circuit to be pro-
tected. With a proper choice of heaters,
the relay may be-used on a-c. or d-c. cir-
cuits of from .49 to 40 amperes at not
more than 600 volts. The contacts will
carry and break coil currents up to 1
ampere in an a-c. circuit and 50 volt-
amperes at a maximum of 1 ampere in
a d-c. circuit.

The relay will provide protection
against abnormal load conditions to cur-
rent values exceeding locked rator cur-
rent. In accordance with the National
Electric Code the relay should be pro-
tected against short circuits by fuses
rated at not more than four times the
rated motor current, by a time limit cir-
cuit breaker set at not more than four
times the rated motor current or by an
instantaneous trip circuit breaker.
Construction and Operation

The thermostatic element is a bi-metal-
lic disc which suddenly reverses its con:
vexity when it is heated to a given tem-
perature. This acts to separate the
double-break silver-plated contacts, and
initiates the movement of a reset rod
which latches the relay contacts in this
position until manually reset. After the
disc has cooled sufficiently to resume its
normal convexity, resetting may be ac-
complished by depressing the reset rod.

Under normal operating conditions
the reset rod may be used as a spring-
returned stop button, separating the re-
lay contacts when fully depressed.

HEATER APPLICATION TABLE

INSTRUCTIONS

In case automatic resetting of the relay
is desired it is necessary onlv to remove
the reset rod. This is accomplished by
deflecting the contact spring until clear-
ance is provided for withdrawing the rod.

The time required for the relay to
trip depends upon the size of the over-
load, the greater the overload the shorter
being the time to trip. This is indi-
cated in the Time Characteristic Curve,
Fig. 3, of a relay operating in a 40°C.
ambient temperature. The curve ap-
plies in general when the relay is operat-
ed in any ambient temperature as long
as the currents are expressed in per-
centages of the healer rating at that
ambient temperature.

The pertormance of the relay is such
that it will allow motor starting cur-
rents to flow during the starting period,
but will trip when subjected to smaller
but long-continued overloads. A short
time must elapse before the relay can
be reset.

Installation and Maintenance

The Heater, with its mounting screws,
is supplied separately, and is to be
mounted as indicated in Fig. 1. Con-

FiG. 1 —TnerMaL Ovirtoap RELay SuowinNG
How Hutartu 1s INSTALLED

Frit Loav Crrresy or Morog
Heater* Heater Table No. 1 Table No. 2 Tible No. 3
Style Code Relauy Ambient Relay Aminent Reluy Ambient
Number Marking Same as, 15° C. Above 30° C. Above
Motor Ambient Motor Ambient Motor Ambicut
1 129 372 X .49 0.50to 0.54 0.44to 0.49 0.3 to 043
1 129 373 Y 358 0.55to 0.62 0.50to 0.54 0.44 t0 0.4
1 129 374 Z .63 0.63to 0.71 0.55to 0.62 0.50 to 0.54
966 465-B AA A 0.72to 0.79 0.63to0 0.7t 0.55to 0.62
966 466-B AB .82 0.80tc 0.89 0.72to 0.79 0.63to 0.71
966 467-B AC .93 0.90t0 0.99 0.80 to 0.89 0.72t0 0.79
966 468-B AD 1.0 1.00to 1.04 0.90to 0.99 0.80 to 0.80
966 469-B AE 1.1 1.05to0 1.18 1.00to 1.04 0.90to 0.99
966 470-B AF 1.2 1.19t0 1.32 1.05to 1.18 1.00to 1.04
966 471-B AG 1.4 1.33t0 1.49 1.19t0 1.32 105t0 1.18
966 472-B AH 1.5 1.50to 1.71 1.33t0 1.49 1.19t0 1.32
966 473-B Al 1.7 1.72to 1.89 1.50t0 1.71 1.33t0 1.49
966 474-B AK 1.9 1.90to 2.09 1.72to0 1.89 1.50to 1.71
966 475-B AL 2.1 2.10to 2.35 1.90to 2.09 1.72 to 1.89
966 476-B AM 2.5 2.36 to 2.65 2.10to 2.3S 1.90to 2.09
966 477-B AN 2.7 2.66 to 2.98 2.36t0 2.65 2.10to 2.35
966 478-C AQ 3.0 2.99to 3.35 2.66 to 2.98 2.36 to 2.65
966 479-C AP 3.4 3.36t0 3.75 2.99t0 3.35 2.66 to 2.98
966 480-C AR 3.8 3.76 to 4.21 3.36t0 3.75 2.99t0 3.35
966 481-B AS 4.3 4.22to0 4.71 3.76 to 4.21 3.36to 3.75
966 482-C AT 4.8 4.72t0 5.33 4.22t0 4.71 3.76 ‘0 4.21
966 483-C AU S.4 5.34t0 5.94 4.72t0 5.33 4.22to 4.71
966 484-C AW 6.1 5.95to 6.63 5.34t0 5.94 4.72to 5.33
966 485-C AX 6.8 6.64to 7.52 5.95to 6.63 5.34t0 5.94
966 486-C AY 1.7 7.53t0 8.51 6.64to 7.52 5.95t0 6.63
966 487-B AZ 8.5 8.52to0 9.31 7.53 to 8.51 6.64to 7.52
966 488-C BA 9.6 9.32 t0 10.5 8.52to 9.31 7.53to 8.51
966 489-B BB 11. 10.6 to 11.5 9.32 to 10.§ 8.52to0 9.31
966 490-B BC 12 11,6 to 12.4 10.6 to 11.5 9.32 t0 10.5
966 491-B BD 13 12.5 to13.4 11.6 to12.4 10.6 to 11.5
966 492-C BE 14 13.5 to 14.9 12.5 to 13.4 11.6 to 12.4
966 493-D BF 16 15.0 to17.5 13.5 to 14.9 12.5 to 13.4
966 494-C BG 18 17.6 to 18.2 15.0 to 17.5 13.5 to 14.9
966 495-C BH 19 18.3 t0 19.0 17.6 to 18.2 15.0 to17.5
966 496-C BI 21 19.1 t020.5 18.3 t0 19.0 17.6 to 18.2
966 497-D BK 23 20.6 to22.6 19.1 to 20.5 18.3 t019.0
966 498-D B 25 22.7 to 24.9 20.6 to022.6 19.1 to 20.5
966 499-C BM 27 25.0 to28.4 22.7 tc 24.9 20.6 to22.6
1 040 588 BN 29 28.5 to 32.2 25.0 to28.4 22.7 t025.0
974 084-A BO 31 32.3 to35.0 28.5 to 32.2 25.0 to 28.4
1 040 589 BR 3. | ...l 32.3 to35.0 28.5 to 32.2
1 040 590 BS 40. | ... ..... o I ococ0anocoaono 32.3 to35.0

HEATLR THERFIOSTAT

Disc

FiG. 2—5kcTioNaL VIEW TyPE MW OVERLOAD
RELAY wiTH RESET ROD REMOVED

tact surfaces must be clean and all con-

nections tight. Periodic inspection is

recommended.

No oiling of relay parts is required.
Heaters

Each heater is identified by a code
marking stamped on one terminal near
the mounting hole. The Heater Appli-
cation Table indicates the range of full
load motor current to which a given
heater may be applied. This range is so
selected that the current to produce
ultimate tripping of the relay will be
approximately 1159 to 125% of the
rated motor current.

The current rating of the relay (see
Table No. 1) is based on an ambient
temperature of 40°C. Standard motor
ratings are also based on an ambient
temperature of 40°C. For protection of
the motor when it and the relay are
operated in a common ambient tempera-
ture, heaters should be applied according
to Heater Table No. | for average appli-
cations.

Confining the relay in a small space,
such as a starter cabinet, with other ap-
paratus which dissipates heat will raise
its ambient temperature, affecting there-
by its tripping value. Heater Table No.
2'is for use when the temperature of the
air within the cabinet and immediately
surrounding the relay is 15°C. above the
ambient temperature in which the motor
is applied. Heater Table No. 3 is to be
used when this temperature difference
is 30°C. *

Renewal Parts
Type MW Overload Relay Complete gﬂ 972879

Reset push rod................. ¥ 899862
Pu:; rgx‘i“conl SPLINg. .. ...vevnnns S¥ 899858
INREBERARARAREREI ‘_”D
=i - SR
‘ 1
4 L~|-‘ ‘»"V —o~l-- —t—
E VRN £ -
e *L-J;m'“ Bs ]
e S 211 ) W E LK 2 T 2Y el
ST OnTT T A
| J!fti#;lt,T,i 1 *,/H/?L :
mERE s
b. i e + " e_,l\' M7 A% 4]
4 - v“‘l-! 4 'O . 4+t j
.‘..."_4!( o [HE
E iT‘ . = {N | ' Iy
s T ‘:Lif”
P AN NISAERNNES
QSJ 7 o8 4," ? 4
S TN LD
2PN 'M,T BESEEENEAEEE ba
1\ j-'frip From cold start 40°C - | 1
N\ 115 Trp time From hot start' 171 -
AN (Heater prekeated at 80% rated current)
B4V RV RN SRR
1 \peggEaessus AR RI PR
g i oL \’ii:‘ } s ‘ IR
S 2 o { El -+
) ;F/./?ah’nqups;—' =

00 200 300 4«0 S0 600 W
P1G. 3—AveRAGE TiME CURRENT CURVE

¢ For totally enclosed, splash-proof, drip-proof and all other continuous rated 50° and 55° motors, use one size smaller Heaters.

Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.

Printed in U.S.A. (Rep. 11-41)
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TYPE TK UNIVERSAL TIMING RELAY
AND D-C. TO A-C. INVERTER

Application

The TK relay can be used on a-c.
circuits which require a definite time
delay between the closing of an a-c.
circuit and the closing or opening of
other circuits (either a-c. or d-c.) through
the relay contacts. Accurate time set-
tings from a few seconds to fifty minutes
can be obtained in a single relay. The
relay will reset practically instan-
taneously even with the longest time
setting. Two sets of main contacts,
one single pole double throw and the
other single pole single throw are pro-
vided, and these contacts can be ad-
justed to operate either simultaneously
or sequentially.

An unusually wide variation of ap-
plications can be handled with the TK
relay. The wide time range, quick
reset and number of contacts provided
will allow a single relay to be applied
without modification. Some typical
applications are found in automatic
control circuits for generators and
motors, in connection with the operation
of large rectifiers and other thermiomic
tubes, as a part of the control for velt-
age regulators, tap-changing trans-
formers, and various forms of irdustrial
control.

Distinctive Features

1. Synchromous motor that will stay
“in step” over a very wide fluctua-
tion of voltage. (20% oplus or
minus motor rating).

2. Quick reset (less than 1 secondé at
the maximum time setting).

Reprint (12-39)

Fi16. 1—Tyre TK RELAY wiTH COVER REMOVED

3. Large silver contacts capable of
carrying 12 amperes continuously.
They will open 20 amperes 115 volts
a-c. or 15 amperes at 230 volts a-c.
non inductive or a circuit carrying
3 amperes at 125 volts d-c.

4. The motor is energized only during
the timing interval and since the
beanng has sealed-in lubrication, no
attention is required and wear is
negligible.

5. A new design relay consisting of
standard well-known design parts.

6. Time settings from approximately
2 secords to 50 minutes.

Construction and Operation

The TK relay consists essentially of
(1) a synchronous motor (2) a gear
train which provides three different
ratios (3) a clutch to permit quick re-
setting when the relay is de-energized
(4) tripping mechanism adjustabte for
time delay and (5) a contactor which
carries the main contacts and operates
the clutch.

The motor and gear train are mounted
between two plates supported by four
posts which are in turn fastened to the
relay base.

(1) The motor is the same standard
design used in some of our other prod-
ucts (relays, meters, etc). It runs at
a speed of 600 rpm. and its coil has a
low temperature rise. Sleeve bearings,
in which a permanent supply of lubri-
cation is placed, are used. The motor
pinion is permanently in mesh with the
gear train.

(2) The gear train is mounted be
tween the upper portion of the two
plates which act as supports for the
motor and gear train. The plates are
drilled and reamed for the polished gear
shafts. These shafts run at low speeds
and require no lubrication.  The lo-
cation of a sliding gear assembly on its
shaft can be varied to aliow it to mesh
with different gears or pinions to obtain
any one of three speeds. This sliding
gear assembly consists of two gears and
hub which are free to slide on a shaft
but can be locked in any desired position
by a set screw. To assist in determining
which speed is to be obtained, arrows
are placed on the index plate. The
sliding gear assembly can be moved to
the position where its larger gear is
opposite the index plate arrow corre-
sponding to the desired time scale.

The 30 second scale is graduated in
sub-divisions to 1 second, and the small-
est sub-division on the 5 minute and 50
minute scales is .1 and 1 minute respec-
tively.

(3) The clutch consists of two alumi-
num discs with serrated faces (resem-
bling crown gears) which are normally
separated. The clutch is mounted on
the same shaft as the sliding gear as-
sembly. The rear aluminum disc is
mounted on this shaft; the front disc
has a loose fit on the shaft and has fas-
tened to it the pinion that drives the
tripping mechanism. When the relay is
energized, the two discs are pressed to-
gether by a spring, the serrations on



41-366 Cairtavroc SEcTiON

PacE 2

WESTINGHOUSE RELAYS

ApriL 5, 1937

TYPE TK UNIVERSAL TIMING RELAY Continued

their faces mesh, and power is trans-
mitted from the motor through the gear
train to the tripping mechanism.

(4) The tripping mechanism is fas-
tened to thefront plate of the gear train
assembly.  The armature and clutch
spring move in (that is toward the rear
of the relay) when energized, but the
two moving contacts that the armature
carries are prevented from moving by
the micarta latch arms. Therefore,
the back contact on the left hand side
(from the front of the relay) will remain
closed until the arms are tripped and
the moving fingers released. This same
statement also applies to the side of the
motor circuit which uses the back con-
tact on the right-hand side of the relay.
The tripping is accomplished by a pin
on each of the tripping discs pushing
down the latch arm levers.

Each of the tripping discs has an
index mark on its edge. These marks
are located so as to coincide with the
zero on the scale plate when the trip
pins have reached a point where
they will just trip the micarta latch
arms and release the contact fingers.
Before setting for a predetermined trip-
ping time the gear on the sliding gear

Volts Frequency
115 25
230 25
160 25
115 50
230 50
460 50
115 60
230 60
460 60

assembly should be shifted to the ratio
desired.  The tripping discs can be
rotated so the index is on the desired
scale marking by loosening the thumb
nut. If sequential operation of the con-
tact fingers is required the left hand con-
tact must trip first as the motor is in
series with the back contacts on the
right-hand side. When the latter con-
tact is tripped the motor supply be-
comes open circuited. The minimum
setting obtainable without partially
raising the latch arm is approximately
one small division on the 30 second
scale.  When the relay is de-energized
the clutch is released at once and there-
fore the tripping mechanism does not
have to operate through the gear train.
The tripping discs will reset from the
maximum travel position in less than
one second.

(5) The contactor is of the clapper
type. The spring arm, which presses
against the front half of the clutch and
pushes it into mesh, is fastened to the
top of the armature. The sealing-in
contact, when used, is operated by an
insulating button attached to the same
spring arm. The motor and contactor

soon as the clutch is operated the motor
is also energized. The armature car-
ries the two moving contacts. The
moving and stationary contacts are
made of chemically pure silver which
will carry 12 amperes continuously and
20 amperes for 1 minute. The con-
tacts will interrupt a non-inductive a-c.
circuit carrying 20 amperes at 115 volts
or 15 amperes at 230 volts. On 230
volts or higher voltages (60 cycles) the
contactor coil has a tap brought out at
the proper place to act as an auto-trans-
former to supply 115 volts to the motor.

The TK Relay can be provided with a
sealing-in contact which closes when the
relay is energized. By properly con-
necting this contact the relay can be
energized and kept energized by
momentary closure of an external con-
tact or switch, such as a push button.
The supply circuit must then be opened
through some other contact or switch in
order to de-energize the relay.

Burden at 125 Volts, 60 Cycles

Contactor Burden

18 Volt-amperes

coil are connected together so that as Motor Burden = 2.6 Volt-amperes
TK RELAY LIST PRICES
Style No. Style No.
of Relay o{yRe]ay
Without List Price With List Price
Sealing Discount Scaling Discount
Contact Symbol FC Contact Symbol FC
1 008 930 $40 00 1 008 933 $40 00
1 008 931 40 00 1 008 934 40 00
1 008 932 40 00 1 008 935 40 00
1 008 924 40 00 1 008 927 40 00
1 008 925 40 00 1 008 928 40 00
1 008 926 40 00 1 008 929 40 00
836 926 40 00 1 008 552 40 00
1 008 5560 40 00 1 008 553 40 00
1 008 551 40 00 1 008 6554 40 00

Ozrder by Style Number
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TYPE TK UNIVERSAL TIMING RELAY—Continued
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WIRING DIAGRAMS
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Contactor Coil  Motor
Front View
F1G6. 3—TK RELAY WITHOUT SEALING CONTACT

Flex Leads  Terminals

OUTLINE DIMENSIONS IN INCHES

Dimensions are for reference only. For official dimensions refer to nzarest Westinghouse Sales Office

AD0rill (2Holes)

70rill (as required) 420 Ths,
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L |
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Note-For § or 2 metal swbds. use screws
For mtg relay and for terminal conns.
Forzto 1™ swhds. use studs for mtg. relay
and screws For terminal connections
for all other swbds. use studs for both purposes.

P16, 4—TK RELAY OUTLINE AND DRILLING PLAN
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Fic. 5—D-C. 10 A-C. INVERTER

D-C.—A-C. INVERTER

To provide a means of converting
d-c. power to a-c. for operating 60
cycle devices of low power consumption
the inverter was developed; and as there
are a number of installations where it
will be desirable to operate a TK relay
from a d-c. source, the information
on the inverter is included in this section.

Application

1t is well-known that very small d-c.
motors generally are not as satisfactory
or accurate as small a-c. motors. Con-
seqguently most motor-driven relays are
a-c. operated to obtain the most reliable
results.

In many installations it is essential
to obtain the operating energy from an
unfailing source of power. In these
installations a battery is used.

The d-c. to a-c. inverter enables
both of these advantages to be employed.
It is an intermediate device used to con-
vert battery power into 115 volts 60
cycles so that standard a-c. apparatus
within its capacity can have a positive
source of power at all times. It, there-
fore, is sometimes desirable to convert
available d-c. to a-c. to operate timing
relays such as the Westinghouse TK
relay and other small synchronous mo-
tor-driven devices.

It will not convert a-c. to d-c.

D-C. TO A-C. INVERTER

Fi6. 6—D-C

Distinctive Features

1. Simple and reliable.
Provides a reliable sinusoidal wave
form.

3. No chemical action or thermonic
tubes required.

4. Small burden (does not exceed
20 Watts).

5. Contained in 514" square case for
back of switchboard mounting.

Construction and Operation

The d-c. to a-c. inverter includes
a magnetically operated double contact
vibrator that charges a tank circuit
through a series reactor. When the
contacts make on either side the tank
circuit is given impulses which furnishes
the power to keep it oscillating.

The vibrator mechanism is mounted
in a sulphur free sponge rubber sleeve
with end pads to absorb the contact
noise, so that the operation of the d-c.
to a-c. inverter is practically noiseless.
The mounting serves as a resilient sup-
port as well as for sound absorpticn.

The vibrator has special silver-alloy
contact material which has high con-
ductivity, resists oxidation and will give
long wear. There is a magnetic weight
with a cross-wire on the end of the mov-
ing contact spring. The combined weight
of these parts together with the spring
strength determines theoscillating period
of the vibrator.

The tank circuit is composed of a
center tap reactor that has a center-

. 70 A-C. INVERTER—COVER REMOVED

tapped capacitor connected to it. The
oscillatory circuit is designed to main-
tain a sinusoidal wave form from no
load to full load. The reactor is tapped
to obtain the proper operating voltage.

The series reactor is the same size
as the tank reactor and has the proper
characteristics to reduce the instanta-
neous tank circuit charging current, re-
duce the contact duty and aid in obtain-
ing the excellent wave form secured for
a device of this kind.

There is a condenser and resistor
combination used to absorb the voltage
of the series reactor when the vibrator
contacts open.

A second resistor and condenser is
connected to the vibrator coil. This
gives frequency stabilization with vary-
ing loads. It reduces the a-c. in the
vibrator coil, which in turn reduces the
amplitude of vibration, and by permit-
ting the d-c. in the coil to be increased
it permits low-starting voltage.

There is a resistor connected across
the a-c. output terminals which should
be disconnected if the device supplied
from the inverter requires more than
3 VA, The maximum output of the
inverter is 7.5 VA,

The inverter is intended for inter-
mittent use only, which is the type of
service ordinarily required of timing
relays and apparatus of that nature.

Burden
20 watts on the d-c. side.
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D-C. TO A-C. INVERTER—Continued

INVERTER LIST PRICE

VoLts

D.C. -C. Style List Price
Input 60 Cycle No. Discount Symbo! FC
125 115 1 008 561 $25 00

WIRING DIAGRAM

- 250 VO-L—>

High Resistance
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Externa/ Resistance For
. use on 250 V.D-C. Source.
ap

Low Resistance

A-C.
Soct \EL Remove resistor for
ection -
5000~ loads over 3VA.
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JOMFD, ~ | LL—
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b 1 Stationary Contact
W nearer ¢ of vibrator
Tank Reactor
4WS 4 8000~ S 1/ //F
[} Jooguoouu0y
Series Reactor 2MFD ._.[__ 2 :]: 2MFD
FRONT VIEW

FiG. T—WIRING DIAGRAM FOR INVERTER STYLE No. 1008561

OUTLINE DIMENSIONS IN INCHES
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PAGE 2 WESTINGHOUSE RELAYS MARCH, 1939

TYPE TK UNIVERSAL TIMING RELAY
515" Square Case

Relay Complete Ref. No. 5 Ref. No. 22 Ref. No. 23
Without wWith Shaft
Sealing Sealing Assembly Synchronous Operating
Contact Contact Volts | Cycles No.l Motor Coil
Style Style Style Style Style
Number Number Number Number Number
936 926 1 008 552 115 60 1 009 266 1 009 265 937 021
1 008 550 | 1 008 553 230 60 1 009 266 1 009 265 1 008 563
1 008 551 1 008 554 460 60 1 009 266 1 009 265 1 008 564
1 008 924 1 008 927 115 50 1 059 221 1 059 219 1 002 324
1 008 925 1 008 928 230 50 1 059 221 1 059 219 1 002 325
1 008 926 1 008 929 460 50 1 059 221 1°059 219 1 002 326
1 008 930 1 008 933 11% 25 1 059 222 1 059 220 1 002 462
1 008 931 1 008 934 230 25 1 059 222 1 059 220 1 002 463
1 008 932 1 008 935 460 25 1 059 222 1 059 220 1 002 464
el DESCRIPTION OF PART Lo ggd
1 [Case. . . 1 009 305 1
2 |Cover Nut 1 001 01 4
3 |Armature Block Complete for relays ‘with seallng contact . 1 099 57 1
3 |Armature Block Complete for relays without sealing contact. 1 009 564 i}
4 [Armature Spring . . 2 e a2 B . 837 967 1
5 | Shaft Assembly #1, meshes with motor Per Table 1
6 |Shaft Assembly #2 . d 1 009 267 1
g Shaft Assembly #3 1 009 268 1
Shaft Assembly #4 . 1 009 269 1
9 |Shaft Assembly #5 W1th clutch 5 1 009 270 1
10 [Shaft Assembly #6 with tripping discs, 50‘and 60 cycles 1 009 456 1
10 |Shaft Assembly #6 with tripping discs, 25 cycle o 1 059 181 1
11 |Lead and Contact Arm Complete, left hand. 1 099 580 1
12 |Lead and Contact Arm Complete, right hand 1 099 581 1
13 |Sealing Contact , when used . . . 1 055 830 1
14 |Core Complete. . 1 096 714 1
15 |Stationary Contact and Support, make contact 1 096 860 2
16 [Stationary Contact and Spring, break contact . a 1 009 291 1
1 Stationary Contact and Spring, front break contact.motor circuit. 1 009 290 1
1 3tationary Contact and Spring, rear break contact,motor circuit 1 009 289 1
19 [Not Used . N T 00a poo .
20 |Bearing Screw, for shaft #5 e« « T .« wmis Wmw P 'z £ ® ¥ 1 009 272 1
21 |Steel Ball, 3/32" Dia. T I DR - - e o2 BB A I ¢ 1
22 |[Motor 5 e .. m . N, S AN wms P Per Table 1
23 |Operating Coil gy~ o1 I B L Per Table 1
* |Mounting Details for relays with sealing contact a gl 4! » K & @ 839 131 1
. Mounting Stud . . L2 A 837 331 2
. Terminal Stud . . s > © b [0 1 839 582 8
* |Mounting Details for relaya without sealing contact a 4 a & & 8 839 130 1
. Mounting Stud . . . .o L T T T R S 837 331 2
. Tenpming)) Studes ¢ sk 18° & B . €0 n 4 &l m b & € o 839 582 i

* Not Illustrated
Order Parts by Style Number and Description
Parts indented are included in the Part under which they are indented
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TYPE TK UNIVERSAL TIMING RELAY
514" Square Case—Improved Design

Relay Complete Ref. No. 5| Ref., No. 22 Ref. No. 23
without wWith Shaft
Sealing Sealing Assembly Synchronous Operating
Contact Contact Volts Cycles No.1l Motor Coil

Style Style Style Style Style

Number Number Number Number Number
1 059 953 1 059 962 115 60 1 009 266 1 009 265 937 021
1 059 954 1 059 963 230 60 1 009 266 1 009 265 1 008 563 .
1 059 955 1 059 964 460 60 1 009 266 1 009 265 1 008 564
1 096 870 1 096 817 557/5 60 1 009 266 1 009 265 1 008 565
1 059 950 | 1 059 959 115 50 1 059 221 1 059 219 1 002 324
1 059 951 1 059 960 230 50 1 059 221 1 059 219 1 002 325
1 059 952 1 059 961 460 50 1 059 221 1 059 219 1 002 326
1 096 869 1 096 872 575 50 1 059 221 1 059 219 1 003 383
1 059 947 1 059 956 115 25 1 059 222 1 059 220 1 002 462
1 059 9u8 1 059 957 230 25 1 059 222 1 059 220 1 002 463
1 059 949 1 059 958 460 25 1 059 222 1 059 220 1 002 464

¢1 096 868 | 41 096 871 575 25 1 059 222 1 059 220 ¢1 002 464
¢ For 575 Volt, 25 Cycles oan, one external resistor S# 1009014
1s required in series with 460 Volt, 25 Cycle Coil S# 1002464,

A< DESCRIPTION CF PART s 1
1 | Case. 1 009 305 1
2 | Cover Nut . 1 001 015 4
3 | Armature Block Complete for relays with sealing contact 1 099 579 1
3 | Armature Block Complete for relays without sealing contact. 1 096 713 1
4 | Armature Spring . WS - I 1 000 998 1
5 | Shaft Assembly #1, meshes with motor . Per Table 1
6 [Shaft Assembly #2 5 1 009 267 1
7 | Shaft Assembly #3 1 009 268 1
8 | Shaft Assembly #4 1 009 269 1
9 | Shaft Assembly #5 with clutch 1 096 695 1

10 {Shaft Assembly #6 with tripping discs, 50 and 60 cycles 1 009 456 1

10 | Shaft Assembly #6 with tripping dises, 25 cycles 1 059 181 1

11 | Lead and Contact Arm Complete, left hand. 1 099 580 1

12 | Lead and Contact Arm Complete, right hand 1 099 581 1

13 | Sealing Contact , when used 1 099 582 1

14 | Core Complete. . 1 096 714 1

15 | Stationary Contact and Support, make contact 1 096 860 2

16 | Stationary Contact and Spring, break contact . 1 096 710 1

17 [Stationary Contact and Spring, front break contact motor circuit. 1 096 709 1

18 [ Stationary Contact and Spring, rear break contact,motor circuit . 1 096 708 1

19 {Spring . . e e s e S m P o s Il 1 1 094 807 1

20 | Bearing Screw “for Shaft #5 1 009 272 1

21 |[Steel Ball 3/32" Dia. U 1

22 |Motor . . o 3 e e B E e e Per Table 1

23 | Operating Coil 7o n & B =« K w Per Table 1
* | Mounting Details for relays with sealing contacts. . . . . . . 839 131 b
* Mounting Stud . . 2w Bl Dl e 837 331 2
» Terminal Jtud . . 5 & M 839 582 8
* | Mounting Details for relays without sealing contacts 4 o g0 p 839 130 1
» Mounting Stud . . . o o . M om S B oA . 4 837 331 2
* Terminal Stud . . . . . . . e e e e e 839 582 7

* Not Illustrated
Order Parts by Style Number and Description
Parts indented are included in the Part under which they are indented
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PAGE 4 WESTINGHOUSE RELAYS MARCH, 1939

TYPE TK UNIVERSAL TIMING RELAY
Standard Rectangular Case—Improved Design

Relay Complete Ref. No.| Ref. No. Ref. No.
L 5 22 23
Without Sealing Contacts With Sealing Contacts
Volts|Cycles Shaft
Projection Flush Projection Flush Assembly Synchronous| Operating
Mount ing Mount ing Mounting Mount ing No.1l Motor Coil
Style Style Style Style Style Style Style
Number Number Number Number Number Number Number
1 056 82U4-A| 1 056 924-A| 1 056 833-A{ 1 05 933-A| 115 60 |1 009 266| 1 009 265 937 021
1 05 825-A| 1 056 925-A| 1 056 834-A| 1 056 934-A| 230 60 1 009 266{ 1 009 265 1 008 563
1 056 826-A| 1 056 926-A| 1 056 835-A| 1 056 935-A| 460 60 1 009 266 1 009 265 1 008 564
L__l 096 875-Af 1 096 881-A} 1 096 878-A| 1 096 884-A| 575 60 1 009 266| 1 009 265 [ 1 008 565
| 1 05 821-A| 1 056 921-A| 1 05 830-A| 1 056 930-A| 115 50 1 059 221| 1 059 219 1 002 324
1 05 822-A| 1 056 922-A| 1 056 831-A| 1 056 931-A! 230 50 1 059 221| 1 059 219 1 002 325
1 056 823-A{ 1 056 923-A{ 1 056 832-A| 1 056 932-A| 460 50 1 059 221 1 059 219 1 002 326
1 096 874-A| 1 096 B880-A| 1 096 877-A| 1 096 883-A| 575 50 1 059 221 1 059 219 1 003 383
—
1 056 818-A] 1 056 918-A| 1 056 827-A| 1 056 927-A| 115 25 1 059 222| 1 059 220 1 002 462
1 056 819-A| 1 056 919-A| 1 056 828-A| 1 056 928-A| 230 25 1 059 222 1 059 220 1 002 463
1 056 820-A{ 1 056 920-A[ 1 05 829-A] 1 056 929-A| 460 25 1 059 222 1 059 220 1 002 464
¢1 096 873-Al¢1l 096 B79-A[¢1 096 876-A{¢1 096 882-A| 575 25 1 059 222 1 059 220 |¢1 002 464
¢ For 575 Volt, 25 Cycles only, one external resistor S# 1009014
is required in series with 460 Volt, 25 Cycle Coil S# 1002464,

Ref Style No.
No DESCRIPTION OF PART . Req
* | Glass Cover, projection type 1 001 582 1
* | Glass Cover, flush type . . . . . . . v v « « « o o . 1 001 581 1
* | Case, flush type . . . . . . . . . .00 ... 939 034 1
2 Cover Nut. . . 2 - 8 °c 8 EFE 'E 3 ER ‘K ¥ E 704 110 2
3 Armature Block Complete for relays with sealing contact . N IR 1 099 579 1
) Armature Block Complete for relays without sealing contact 1 096 T13 1
4 Armature Spring. . e e e 1 000 998 1
5 Shaft Assembly #1, meshes with motor Per Table 1
6 | Shaft Assembly #2 . - 1 009 267 1
7 Shaft Assembly #3 1 009 268 1
8 | Shaft Assembly #4 | . 1 009 269 1
9 Shaft Assembly #5 with cluteh . o 1 096 695 1
10 | Shaft Assembly #6 with tripping dises, 50 and 60 cycles 1 009 456 1
10 | Shaft Assembly #6 with tripping discs, 25 cycles. 1 059 181 1
11 Lead and Contact Arm Complete, left hand 3 1 099 580 1
12 Lead and Contact Arm Complete, right hand 1 099 581 1
13 Sealing Contact, when used . . 1 099 582 1
14 Core Complete . . 1 096 714 1
15 Stationary Contact and Support make contact 1 096 860 2
16 Stationary Contact and Spring, break contact 1 096 710 1
17 Stationary Contact and Spring, front break contact, motor circuit 1 096 709 1
18 Stationary Contact and Spring, rear break contact, motor circulit. 1 096 708 1
19 | Spring. . e 1 094 807 1
20 Bearing Screw for shaft #5 . 1 009 272 1
21 | Steel Ball, 3/32" Dia. 5 o o 6 © o oo T AEATES 1
22 Motor . . 4 « « <« 3EFE .- .- 3P e &% 5 e Per Table 1
23 Operating Coil o Mg N « A8 A QR Per Table 1
< Mount ing Details for relays with sealing contacts T my ® - [ B 839 131 1
* Mounting Stud. . . o . B .1 &« ¢t N E 837 331 2
» Terminal Stud. . L. 839 582 8
* Mount ing Details for relays without sealing contacts a 8 ‘e R 3 839 130 1
* Mounting Stud. . . . . . . . . . . . . . . L L. 837 331 2
. Terminal Stud. . . . . . . . . . . . ... 839 582 7

* Not Illustrated
Order Parts by Style Number and Description
Parts indented are included in the Part under which they are indented
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TYPE TK TIMING RELAY

INSTRUCT ! ONS

APPLICATION

The type TK relay-is an a-c. relay
suitable for applicatiomns which require a de-
finite time-delay between closing an a-c. cir-
cuit and closing or opening other a-c. or d-c.
circuits, through contacts on the relay. Accu-
rate time-settings from a few seconds to fifty
minutes can be obtained in the same relay, with
a maximum reset time of less than one second for
any setting. Two sets of main contacts--one
single-pole double-throw and one single-pole
single-throw--are provided, and these contacts
can be adjusted to operate either simultaneously
or sequentially. A seal-in auxiliary contact
can also be provided for applications where it
1s desired to start a timing operation by the
monentary closure of an external switch.

INSTALLATION

Inspect relay for any damage that
might have occurred in shipment. Wher removing
the blocking from the contactor armature, make
sure that the armature has not shifted off 1its
bearings. Rotate the tripping disc mechanism
counter-clockwise and allow to reset to make
sure that 1t returns to zero positively. Remove
the cover strip at the top of the gear case.
This can be readily done by pulling aside one
end of the strip which covers the sides and bot-
ton. This strip 1s held againstg the top corner
posts by a spring. When the bent-over end 1s
clear of the top strip, the strip can be lifted
off, exposing the sliding gear assembly and the
gear position index plate. With the large gear
on clutch shaft set opposite the 30-second mark
on index plate, rotate this gear slowly .in order
to check for apparent friction 1n gear train.

The tripping disc mechanism 1is at the
top of the relay and the synchronous motor at
the bottom. The relay should be mounted in an
approximately level position, as viewed from
toth front and side. Any appreciable variation
from a level position will affect the operating
characteristics of the relay.

Mounting studs and terminal detalls
are contained 1n a small cloth bag packed with
the relay.

CONSTRUCTION AND OPERATION

The type TK relay consists of a syn-
chronous motor, a gear train to provide three
different ratios, a clutch 1interposed 1in the
gear train to permit quick resetting when the
relay 1s de-energized, & contactor which carries
the main contacts ané¢ operates the c¢lutch, and a
tripping mechanism adjustable for time-delay.

The motor for driving the gear train
is located on the back plate of the gear train
assembly 1ir the lower right-hand corner. It
runs at a synchronous speed of 600, 500 or 250
R.P.M. for 60, 50 or 25 cycle relays reaspective-
ly, its bearing 1s self-sealed and self-lubrica-
ted and deces not require specisl attention. On

relays rated at 230 volts or higher, the con-
tactor coil has a tap brought out at the proper
place to act &s an auto-transformer to supply
115 volts for the motor.

The gear train 1s assembled as a sep-
arete unit and consists of two brass bearing
plates fastened together at the corners by brass
posts. The gear shafts run at low speeds and
require no lubrication. The three different
speeds are obtained by changing the location of
a sliding gear assembly. This assembly consists
of two gears on a hub that is free to slide on
the clutch shaft and can be locked in any de-
sired position with a set screw. The hubo 1is
moved to the position vwhere the larger gear 1is
opposite the arrow on the index plate corres-
ponding to the desired time scale. The mesh of
the gear teeth should be 1inspected and the hub
shifted slightly i1f necessary to secure a full
mesh, and then the set-screw should be tightened
securely.

In 50 and 60 cycle TK relays the maxi-
mum time settings available for the three gear
positions are: 30 seconds, 5 minutes and 50
minutes. The smallest sub-division 13 1 second
on the 30 second scele, 0.1 minute on the 5 min-
ute scale and 1 minute on the 50 minute scale.
In 25 cycle TK relays the three time scales are
1, 10 and 100 minutes and the smallest sub-div-
isions are twice the time value for the 50 and
60 cycle relays.

The motor may require one or two sec-
onds to reach synchronous speed after the relay
1s energized and 1ts average speed during this
accelerating period will be something less than
synchronous speed. The time scales on the dial
make no provision for the effect the accelerat-
ing period has upon the total operating time, as
this 1s not noticeable on the 1intermediate or
siow speed settings. When the gears are in the
high speed position, it will be more accurate to
use a scale setting approximately one second
less than the desired time setting.

The clutch is two aluminum discs with
serrated faces, arranged so that they are posi-
tively engaged and disengaged by a spring on the
contactor armature when the 1latter 1s 1in 1its
closed and open positions respectively. The
rear disc 1s fastened on its shaft and the front
disc 1s a running fit on the end of the same
shaft. The latter disc has fastened to 1t the
pinion which drives the tripping mechanism. When
the relay 1s energlzed, the clutch dlscs engage
and power is transmitted from the motor, through
the gear train, to the tripping mechanism. When
the relay 1s de-energized, the clutch discs are
separated by the opening of the contactor arma-
ture, and the reset spring for the tripping
mechanism 1s required to rotate only the trip
discs and the front clutch disc. Because of the
low inertia and low friction of these parts, the
trip discs will reset from the position of maxi-
mum travel 1in much less than one second. The
position of the sliding gear assembly has no ef-
fect upon the resetting time.
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The contactor 1s of the clapper type.
At the top of the armature is fastened a spring
arm which presses against the: front half of the
clutch when the relay 1s energized, causing the
clutch to mesh. The position of the clutch-
operating spring can be controlled by an adjust-
ing screw on a bracket fastened to the front of
the armature. The seal-in c¢ontact 1s operated
by an insulating button on the end of an adjust-
ing screw on the upper end of the same bracket.
The motor and contactor coill are connected to-
gether so that as soon as the clutch 1is operated
the motor also 1s energized. The armature
carries the two moving contacts, which, as well
as the stationary contacts, are silver. The
"make" contacts will carry 12 amperes continu-
ously and 20 amperes for 1 minute. The "break”
contact has somewhat 1less pressure and will
carry about two-thirds of this rating. The con-
tacts will interrupt a non-inductive a-c. cir-
cult carrying 20 amperes at 115 volts or 15 amp-
eres at 230 volts.

The trip mechanism 1s fastened to the
front plate of the gear train assembly. Although
the armature and clutch-operating spring move in
vhen energized, the two moving contact fingers
on the armature are prevented from operating by
the two Micarta latch arms. Consequently, the
back contact on the left-hand side, and the mot-
or circuit which 1s the back contact on the
right -hand side, will remain closed until the
Micarta arms are tripped up and the moving fing-
ers released. This 1s accomplished by the heads
of the trip screws on the two discs, which push
down the latch arm levers. Repeated tests have
shown that the relay will make more than one
million operations before the striking and rub-
bing action of the contact fingers on the ends
of the latch arms wears them sufficlently to re-
quire replacement.

Each disc has a small bronze index pin
projecting approximately 1/32" from its edge.
The relay 1s adjusted so that these pins are
opposite the zero on the scale plate when the
trip screws in the discs have reached a point
where they will just trip the Micarta latch arms
and release the contact fingers. To set for a
predetermined trip time, first shift gears to
the scale wanted. Then 1loosen the thumb nut
locking the trip discs and rotate them so each
iIndex 1s on the desired scale marking, and
tighten the thumb nut. The disc nearest the
scale plate will trip the left finger only; the
disc that is nearest the front will trip both
contact fingers. To set the contact fingers for
sequential operation the 1left finger must trip
first, as the motor 1s in series with the back
contacts on the right-hand side. When this
finger 1s tripped, it opens the motor circuit.

In making these settings the trip disc
should not be rotated so that the trip pins are
holding the Micarta arms part way up. Under
this condition it 1s possible for the moving
contacts to bounce under these arms and close
the front contacts instantaneously when the re-
lay is energized. The minimum settings obtain-
able without partially raising the latch arm are
approximately 1-1/2 division on the 30 second
scale, and corresponding points on the other
scales.

In some applications it may be desired
to have the left-hand contact operate instantan-
eously, as soon as the relay 1is energlzed, and
have the time-delay on the right-hand contact
only. This can be done by setting the disc
nearest the scale plate so that the 1left-hand

latch arm is raised above the end of the contact
finger when the trip discs are reset. If any
time-delay is desired, however, the minimum set-
ting obtainable without the possibility of er-
ratic operation 1s the point at which the trip
disc begins to raise the latch arm.

Some styles of the TK relay are pro-
vided with a seal-in contact, which <closes the
moment the relay is energized. When connected
according to the wiring diagram, this contact
energlzes the relay, and keeps 1t energized,
when an external contact or switch (such as a
push button) 1s momentarily closed. The relay
can be de-energized then only by interrupting
the supply circuit by means of some other con-
tact or switch.

ADJUSTMENTS AND MAINTENANCE

The adjustments described in the fol-
lowing paragraphs ordinarily need be made only
when reassembling the relay after it has been
dismantled for repairs. However, it will be ad-
visable to check the adjustment at the regular
maintenance periods and correct them, if neces-
sary.

The die-cast bracket which supports
the latch arm assembly 1is secured to the front
gear plate by means of screws passing through
slotted holes. To adjust the position of this
bracket, loosen both the mounting screws and the
screw which holds the stop bracket for the right
hand latch arm. Move the sliding gear assembly
out of mesh, so that the trip discs will not ro-
tate, and energize the relay. The latch arms
should be down so that the contact fingers are
held out. Shift the dile-cast bracket so that
with the latch arms touching the aluminum trip
discs (not the trip screws), the projection of
the end of the latch arm above the top of its
ad jacent contact finger will be .075" for the
left-hand finger and .070" for the right-hand
finger. The dimensions given apply to relays in
wvhich the trip discs are 1-1/8" 1in diameter
Earlier relays used discs with a diameter of
1-3/16", and on these the dimension should be
.110" for the left-hand finger and .120" for the
right -hand finger. A small strip of metal with
the ends filled to these dimensions will be con-
venlent to use as a gauge. It can be rested on
the ends of the contact fingers and the bracket
shifted until the upper front corners of the
fingers are even with the ends of the gauge.
The mounting screws for the bracket should then
be tightened securely. The screw for the right-
hand latch arm stop bracket should also be
tightened, and the end of the bracket should be
bent up or down until the latch arms just clear
the small bronze 1index pins projecting from the
trip discs.

Raise the right-hand 1latch with the
fingers and move the armature in by hand until
the tips of the contact fingers are opposite the
lowest portions of the 1latch arms. When the
left-hand latch arm is just touching its contact
finger, there should be a gap of about .010" to
.015" between the right-hand arm and its contact
finger. (This relation between the latches and
the contact fingers prevents any possibility of
the left-hand finger tripping first when the
trip discs are set for simultaneous tripping.)

Loosen the thumb nut locking the two
trip discs and energize the relay with the gears
still out of mesh. Hold the final gear firmly
against its back stop, and rotate each trip disc
by hand until 1t depresses 1its latch arm far
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Internal wiring diagram of the Type TK relay with
Seal-in cont mcts. (Outline & drilling see Fig. 5)
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Internal wiring diagrams of the Type TK relay with
Seal-in cont acts. (Outline & drilling see Fig. 6 & 7)

Internal wiring diagram of the Type TK relay without
Seal-in cont acts. (Outline & drilling see Fig. 6 & 7)
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enough to just trip the contact finger. The
bronze pin projecting from each trip disc serves
as 1its zero 1ndex, and should be opposite the
zero on the dial when the contact finger trips.
The trip screws are prevented from turning by a
locking wire spring which passes through a slot
in the inner end of the trip screw and is acces-
sible from the rear of the trip disc. It should
be moved out of the slot and the trip screw
should be screwed in or out until the index pin
is opposite the zero on the dial when the con-
tact finger 1s released. Then the locking
spring should be placed in the slot of its trip
screw to prevent any accidental change in ad-
justment. The trip discs should release the
contact fingers when the trip screws are one-
scale division or more from the center or lowest
position.

When the armature 1s held closed, the
clutch teeth should have a full mesh and there
should be approximately 1/32" follow on the
clutch spring. Any necessary adjustment should
be made by means of the 1lower screw in the
bracket at the front of the armature, and the
lock nut should be securely tightened. One -
quarter turn of the adjusting screw, after the
clutch is closed and with the operating spring
just touching the clutch Pinion without deflec-
tion, will give about 1/32" follow on the spring.
When the armature is released, the clutch teeth
should have sufficient separation to prevent any
interference with resetting of the trip discs.
Too much follow on the clutch spring will pre-
vent the clutch from being held open positively
vhen the relay 1s de-energized.

The stationary contacts should be ad-
justed by bending so that both moving contacts
make simultaneously when they move in with the
armature. with about 1/16" follow. With the re-
lay de-energized, adjust the position of the left
hand back contact spring, by means of the ad-
justing screw, so that there will be a gap of
1/64" or slightly more, between the ends of the
latch arms and the contact fingers. Tighten the
lock nut securely. The gaps between the contact
fingers and the ends of the latch arms should be
approximately equal. If the gaps are unequal,
the contact fingers probably have been bent.
When the relay is de-energized and the front
clutch member 1s at the 1limit of its outward
travel, there should be a slight clearance be-
tween the clutch spring and the washer at the
front of the clutch pinien. There should also
be clearance between the clutch spring and the
dial plate.

The motor circult contact should have
1/16" to 3/32" follow when the rignt-hand con-
tact finger is against the latch arm. When the
motor circuit is open, there should be no gap
between the rear contact spring (in which the
flat contact is assembled) and its stop plate.

On relays provided with a seal-in
contact, adjust the upper screw in the bracket
at the front of the armature so that there will
be 1/32" to 3/64" follow on the seal-in contact
after it has closed. Tighten the 1lock nut

securely. When the relay 1is de-energized, the
seal-in contact should have 1/32" to 3/64" gap.

The motor bearing 1is of the self-
sealed, self-lubricated type and requires no

Due to the close tolerances
held in manufacture, no attempt should be made
to repair the motor 1in case of damage. It
should be returned to the factory for repair or
a complete new motor ordered as a replacement.

special attention.

If the relay operates very frequently,
a small drop of special oil should be applied to
the clutch pinion bearing at intervals of six
months to one year. This o0il is obtainable in
small bottles under style #1101752. It will not
congeal at low temperatures, and it contains an
anti-oxident to retard the formation of gum at
high temperatures. It can be applied by dipping
a small wire 1into the o0il and touching this to
the clutch shaft between the two clutch discs.
A very small amount of o0i1l 1is sufficient. A
drop of oil may be applied to the teeth of the
clutch pinion at the same time.

The silver contacts are large enougn
to permit dressing with a fine fille if they
should become tarnished or pitted due to break-
ing heavy currents. Contact file S#1002110 1is
recommended for this purpose. Any other part
that may be damaged can be replaced by advising
the factory of the style number of the relay and
giving a description of the part. However, if
very extensive repairs are required,. it 1is most
satisfactory to return the complete relay to the
factory unless the customer is well equipped for
tepair work of this nature and carries a stock
of renewal parts on hand.

The burden of the TK relay at rated
voltage, 60 cycles, 1s approximately 18 volt-
amperes for the contactor and 2.6 volt-amperes
for the motor.
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Figure 5
Outline and drilling plan for the metal case with

a glass front.

(Pigures 1 and 2)
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RENEWAL PARrTs DaTA 22-021
InsTRUCTION LEaFPLET 3254

Magcn, 1939 WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS Pace 1

TYPE Dn CONTACTORS
Size 3, Frame No. 330 (3 Pole)—Size 4, Frame No. 430 (3 Pole)

[

> w— N - - 1

Frame Size .. ... .. R R LR PR R R L RE R T RLPRERLE | 330-P 430-P \ ‘ Contactors
Ampere Rating ....... ... " .. o — . vooo N = . .= 100 150 in Use
R — & — e |
Style Number of COBtACtOr ... ..........................c...coiiiiiiiiii.. 1 039 891 1 039 892 | g:‘; #
s ‘ Con- Rec%mé
e ioti tactor mende.
No. Description of Part Style Number of Part for Stock
1 Armature Iron with Mounting Bracket....................... ... ...| 884 580 884 581 1 0 0
2 Non-Magnetic Shim_.. ........ ..... Db o 8 O] 884 574 884 574 1 0 1
3 Cross Bar with Moving Contact Bracket. S S 1 039 878 1 039 #78 1 0 0
4 CrossBar......... .......... . 1 039 860 1 039 &60 1 0 1
5 Moving Contact B-acket. 884 594 884 594 3 0 0
6 Maving Contact with Shunt. . . DRI 884 567 884 368 3 0 1
7 Moving Contact... ..... L R 3000000 — 884 595 884 595 3 2 4
8 Shunt.................. - . 884 613 884 w14 3 2 4
9 Contact Spring....... ............. P S 884 590 884 591 3 0 1
10 Bearing Bracket—Magnet End. ... . : o 884 575 884 875 1 [1] 0
11 Bearing Bracket—Left Hand End. . . . . 884 576 884 376 1 0 0
12 Statiorary Contact Base Complete. R 1 039 877 1 039 177 1 0 0
13 Stationary Contact............ . 884 596 884 396 3 73 4
14 Stationary Contact Screw o . 186 529 186 529 3 2 4
15 Stationary Contact Connector. . K . 3o 884 597 884 397 3 0 0
16 Stationary Contact Spacer..... ool Lo, . 884 598 884 598 3 0 0
17 Blowout Coil...... ...... 0 1 000 884 583 884 583 3 0 1
18 Bese............. .. . . . | 1 039 859 1 039 359 1 (1] 1]
19 Arc Quencher......... ... R ) | 884 589 884 589 3 1 2
t Statiorary Contact Stud. . . Sy - Ce 178 553 178 553 3 0 1
1 Shunt Stud. . ......... .. B . . 361 718 361 718 3 [1] 1
20 - Stationary Core, s [ R 884 560 884 562 1 0 0
21 Shading Coi 884 558 884 559 2 0 1
22 Stop.. ....... LS 1 041 907 1 041 007 1 0 0
23 Frame .............. . . Lo 1 039 874 1 039 874 1 0 0
24 Cof: Retaining Washer o0 0 s . 882 191 882 191 2 0 0
25 Onerating Coil . . 1 1 1 1

t Not illustrated.
3 When ordering. specify identification number shown on Coil _See Table for Style Nuniber of commonly used Coils.
Parts indented are included in the part under which they are indented.
This list of Renewal Parts is given only as a guide. When continuous operation is a primary consideration,
additional insurance against shutdowns is desirable. Under such conditions more renewal parts should be
carried, the amount depending upon the severity of the service and the time required to secure renewals.

ORDERING INSTRUCTIONS
Name the part and give its style number. Give the complete nameplate reading. State wheather shipment
is desired by express, freight or parcel post. Send all orders or correspondence to nearest Sales Office of the
Company. Small orders should be combined so as to amount to a value of at least $1.00 net. Where the total
of the sale is less than this, the material will be invoiced at $1.00.

Westinghouse Electric & Manufacturing Company
Printed in U.S.A. (Rep. 6-39) East Pittsburgh, Pa. 3
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WESTINGHOUSE INDUSTRIAL MoOTORS AND CONTROLLERS

Pace 2

TYPE Dn CONTACTORS

Size 3, Frame No. 330 (3 Pole)—Size 4, Frame No. 430 (3 Pole)

Instructions

Description—Type Dn Contactors
are alternating current contactors which
can be supplied either with or without
De-ion arc quenchers. The contactors
are designed for mounting on steel plate
or insulating panels up to 2 inches thick.

When a contactor is mounted on a
steel plate, insulation of the shunts is
provided by an insulating plate inter-
posed between the contactor and steel
plate.

Ratings—The 8 hour open ratings are
100 amperes for the Size 3 Dn Contactor
and 150 amperes for the Size 4 Dn Con-
tactor. Insulation is for a maximum of
600 volts.

Unit Assembly—Type Dn Contactors
are of unit assembly, with the cross-
bar pivoted in bearings integral with
the frame, which supports the magnet
and stationary contacts. This insures
accurate and permanent alignment of
parts before leaving the factory.

Interchangeability of parts among
Sizes 3 Dn and 4 Dn Contactors is an
advantageous feature enabling the user
to carry a smaller stock of renewal parts.

Mounting of the contactor to a verti-
cal panel is accomplished by means of
three bolts inserted from the front of
the frame. These may be held by nuts
at the back of the panel or may be
threaded into tapped spacers previously
secured to the panel. The latter arrange-
ment permits of removing the con-
tactor from the panel for servicing or
other attention without necessitating
the operator’s going to the rear of the
panel.

Magnet—The magnet consists of an
E-shaped stator and a T-shaped arma-
ture. In addition to other advantages,
the T-shaped armature is of sufficiently
low inertia to accelerate rapidly on open-
ing, affording a quick break of the con-
tacts and consequently less arcing.
Movement of the armature is almost
vertical, rendering less likely the chance
of accidental closing due to shock or
impact.

perating Coil—The coil is designed
for continuous duty at 1009, of its rat-
ing. It will operate the contactor satis-
factorily at from 859% to 1109, of its
rated voltage.

TABLE OF OPERATING COILS

DN 330-P DN 430-P
Volts Cycles Style No. Style No.
110 60 897 905 1 014 611
208 60 944 740 1 040 139
220 60 874 111 1 040 140
440 60 919 996 966 752
550 60 943 156 966 746
110 50 966 738 1 040 141
220 50 966 739 1 040 142
440 50 966 740 1 040 143
550 50 966 741 1 040 144
110 25 874 111 1 040 140
220 25 919 996 966 752
440 25 966 742 1 040 145
550 25 895 655 1 040 159

Contacts—The contact tips are of
heavy copper, designed for easy re-
moval and replacement. Movement of
the tips on opening and closing produces
a slight wiping action which insures a

clean contact surface but which is not
sufficient to produce undue wear. A
“hammer blow' dealt the contacts at
the moment of opening increases the
speed of separation, thereby decreas-
ing the arcing.

Following the moment at which the
contacts meet, the armature and cross-
bar have an unusually long overtravel
before the magnet seals. This insures
that ample contact pressures exist, even
when the contacts are worn so far as to
require replacement.

The contact springs are unusually
long, insuring almost constant pressure
as the contacts wear.

The current-carrying contact shunts
of flexible copper cable give complete
freedom to the cross-bar and have ample
capacity to carry the maximum current
for which the contactors are rated. The
shunts are suspended about the center
of rotation of the crossbar, minimizing
their flexure and increasing their life
to such an extent that their renewal
is practically never required.

De-ion Arc Quenchers—The De-ion
arc quenchers are of exclusive design
functioning to confine, divide and ex-
tinguish the arc almost instantaneously,
greatly prolonging the contact life. Con-
finement of the arc is a feature which
admits of close spacing of the contactor
poles, while at the same time the superior
performance of the De-ion principle
enables the contactor to maintain a
high interrupting capacity.

The arc quenchers are easily removed
for inspection of the contacts.

Connections—The contactors may
be connected from the front or from
the back. See the Renewal Parts List
for studs for back-connecting.

Provision for Interlock—Provision is
made in two places, on the cross-bar
of the contactor for mounting moving
contact assemblies of Type L-41 Elec-
trical Interlocks. The stationary mem-
bers of the interlocks are to be secured
to the panel on which the contactor is
mounted. For more complete informa-
tion concerning the Type L-41 Elec-
trical Interlock refer to Instruction
Leaflet 2406.

Maintenance

The contactor should be inspected
frequently to see that no impairment
of electrical or mechanical functioning
occurs in service. Accumulations of
dust may be femoved with a dry cloth
or a compressed air jet. Except only
when cleaning the magnet sealing sur-
faces avoid oily cloths, as an oil film
quickly attracts dust.

Bearings—Bearing pins are of wear-
resistant nitrided alloy steel. They
should not be lubricated as oil collects
dust, hindering free operation of the
contactor.

Magnet—Before shipment, the mag-
net sealing surfaces are covered with
grease to prevent rusting. This should be
removed before the contactor is placed
in service. The surfaces should be
cleaned occasionally with a cloth mois-
tened with a light oil to remove deposits
of dirt and prevent rusting.

The magnet armature and the bracket
supporting it may be easily removed
as a unit by removing the two screws
securing the bracket to the cross-bar.

Contacts—The contact tips should
not be lubricated, as the slight wear of
dry contacts produces a self-cleaning
action. Should excessive roughening
or burning occur the tips may be dressed
with a fine file. Do not use emery cloth,
as abrasive granules left imbedded in
the contact surfaces may raise the con-
tact resistance and produce a tendency
of the contacts to weld.

Chiefly for reasons of mechanical
strength it is advisable to replace the
contact tips before they have become
worn to one-third their original thick-
ness.

Correct contact pressures should be
maintained as follows:

Contactor Initial Final

Size No.  Pressure _ Pressure
3 2.8 pounds 6 pounds
4 4 pounds 9 pounds

The contact gap, measured at the
heels of the contacts in their fully-open
position, is 3§ inch for both the Size 3
Dn and Size 4 Dn contactors.

Operating Coil—To remove the coil,
first remove the armature by taking
out the two bolts securing its support-
ing bracket to the cross-bar. Then
loosen the bolt which holds the coil to
the magnet and separate the rectangular
washers until it is possible to lower the
coil entirely free of the magnet.

De-ion Arc Quenchers—To remove
a De-ion arc quencher, grasp it at its
lower end and swing it upward (it will
pivot about point P, see Fig. 2), striking
its lower corner upward with the palm
of the hand to overcome any initial
resistance to movement. The arc quench-
er is then free to be lifted entirely clear
of the contactor.

To restore the De-ion arc quencher
to its location on the contactor, slide
it into the position indicated in Fig. 2,
and by striking the upper corner in a
direction indicated by the arrow force
the arc quencher into the final location
shown by the dotted lines.
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Pic. 2—DeTtAiL OF ARC QUENCHER AND ITS
SUPMRTING BRACKET, SHOWING EasE or RE-
MOVAL AND REPLACEMENT.

Every Housg “N#sps WESTINGHOUSE



S,

upersedes [ssue

Dated February, 1939

RENEwAL Parts Data 22-015
InsTrRUCTION LEAFLET 2303-B

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Ju~g, 1910 PacE 1
TYPE Dn CONTACTOR—SIZE 2, Frame Numbers 220, 230, 230-P, 240
| Contactors
Frame Size L 220 | 230 230-P | 240 | po | “inUse
With Avc Quencher. ... 972 863 972 8656 (1 039 961 | 972 869 | Per ‘

Style Number of Contactor | without Arc Quencher 972 864 | 972 867 | .... 972 870 | Con-| ! 5
tac- Recom-

}Iz.qeof. Description of Part Style Number of Part tor mended
= — e — | For Stock

{ 1

t Armature Iron With Mounting Bracket. . 972 858 972 858 972 858 972 859 1 l 0

2 Non-Magnetic Shim............... . 972 734 972 734 972 734 972 734 1 | 0 1

3 Cross Bar With Moving Contact Bracket 972 779 972 855 1t 039 958 972 856 1 0 0

4 ross Bar,......... ... oo . 972 747 972 748 1 039 862 972 749 1 (1] 1

5 Moving Contact Bracket. . .. 972 738(2)| 972 738(3)| 972 738(3)| 972 738 (4) () 0 0

6 Moving Corntact N I T 5 o0 1000 e oo o SR | 972 778 (2)] 972 778(3)| 972 778(3) 972 778 (4) () 0 1

7 Mowving,Contact............ o - - - CRERTRENS < 972 739(2)| 972 739 §3) 9272 739 (3)| 972 739 (4) () l (1] 4

8 SN0 6 0% 06 60 0 60 I 068G BOC S K0 BEI0 | 972 773 (2)| 972 773 3)| 972 773 (3)| 972 773 (4) () 2 4

9 Contact Spring...........o.ovou.n 5 306000 WG 10 972 774(2)| 972 774(3)| 972 774 (3)| 972 774(4)| ( ) 2 1
10 Bearing Bracket—Magnet End......... .. ... 972 735 972 735 972 735 972 735 1 0 0
11 Bearing Bracket—Left Hand End.. 972 736 972 736 972 736 972 736 1 0 0
12° | Stationary Contact Base Complete. ... .. ............... 972 860 972 861 1 039 957 972 862 1 0 0
12x | Stationary Contact Base Complete...................... 972 775 972 776 | ... ... | 972 777 1 0 0
13 Stationary Contact.. " 972 740(2)| 972 740 (3) - 972 740 (3)| 972 740(4) () ()] 4
14 Stationary Con. Screw, 1907-32 x 33’* Fil. H M. Sc.[Std. Hdw. (2)|Std. Hdw. (3)|5td. Hdw. (3)|Std. Hdw. (4) () x 2 4
15 Stationary Contact Connector. ...................... 972 743 (2)| 972 743 (3)|1 039 956 (3| 972 743 (4)| ( ) 2 0
15 Connection Lug—Solderless. 974 131 (2)| 974 131 (3)| ... ... 974 131 (4)| ( \ Q 1
fx Stationary Contact Spacer : 972 742(2)| 972 742(3)| ... ... 972 742 (4) ) 0 0
17° |  Arc Quencher Support. 972 766 (2)| 972 766 (3)| 972 765 (3)| 972 766 (4)| 2 ) 0 0
18 Base............... 972 746 972 744 1 039 1 972 745 1 0 0
19 | Arc Quencher 972 771 (2)| 972 771 (3)) 972 771 (3)| 972 771 (4)| ( ) 0 2

$ | Shunt Stud. .. iiii i | 559 187(2)] 559 187 (3)| S59 187(3)| 550 187(4) ( ) | 1 0
20 Stationary Core 972 658 972 658 72 658 972 660 l 1 0 V]
21 Shading Coil......... 972 654 972 654 972 654 972 657 2 0 1
22 SOpIP . .. ... I 972 687 972 687 1 041 906 972 687 1 0 0
23 Prame................. . | 972 683 997 939 1 039 920 972 685 1 [1] 0
24 Coil Retaining Washer. ... .. . 972 754 972 754 972 754 972 754 2 0 0
23 Operating Coil ............. 8 b b | ‘ 1 [} 0

t Not illustrated. °t
() Figures in Parentheses indicate the number
See table for style number of commonly use

This list of Renewal Parts is given only as a guide.

3

° Used Only on Contactor With Arc Quencher,
er Contactor,

coils.

x Used Only on Contactor Without Arc Qjcncher.
3 When ordering, specify identification number stamped on coil.

Parts indented are included in the part under which they are indented.

When continuous operation is a primary consideration,

additional insurance against shutdowns is desirable. Under such conditions more renewal parts should be
carried, the amount depending upon the severity of the service and the time required to secure renewals.

Name the part and give its style number.
is desired by express, freight or parcel post.

Company.

ORDERING INSTRUCTIONS

of the sale is less than this, the material will be invoiced at $1.00.

Give the complete nameplate reading.
Send all orders or correspondence to nearest Sales Office of the
Small orders should be combined so as to amount to a value of at least $1.00 net.

Westinghouse Electric & Manufacturing Company

Printed in U.S.A.

East Pittsburgh, Pa.

State whether shipment

Where the total
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WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Pace 2

TYPE Dn CONTACTORS

Size 2—Frame Nos. 220 (2 poles), 230 and 230-P (3 poles), 240 (4 poles)

Instructions

Description — Type Dn Contactors
are alternating current contactors which
can be supplied either with or without
De-ion arc quenchers. The contactors
are designed for mounting on steel plate
or insulating panels up to 2 inches thick.

When a contactor is mounted on a
steel plate, insulation of the shunts is
provided by an insulating plate inter-
posed between the contactor and steel
plate.

Ratings — The 8 hour open rating of
the size 2 Dn contactors is 50 amperes.
Insulation is for a maximum of 600 volts.

Unit Assembly—Type Dn Contactors
are of unit assembly, with the cross-
bar pivoted in bearings integral with
the frame which supports the magnet
and stationary contacts. This insures
accurate and permanent alignment of
parts before leaving the factory.

Mounting of the contactor to a verti-
cal panel is accomplished by means of
three bolts inserted from the front of
the frame. These may be held by nuts
at the back of the panel or may be
threaded into tapped spacers previously
secured to the panel. The latter arrange-
ment permits of removing the con-
tactor from the panel for servicing or
other attention without necessitating
the operator’s going to the rear of the
panel.

Magnet—The magnet consists of an
E-shaped stator and a T-shaped arma-
ture. In addition to other advantages,
the T-shaped armature is of sufficiently
low inertia to accelerate rapidly on open-
ing, affording a quick break of the con-
tacts and consequently less arcing.
Movement of the armature is almost
vertical, rendering less likely the chance
of accidental closing due to shock or
impact.

Operating Coil—The coil is designed
for continuous duty at 100% of its rat-
ing. It will operate the contactor satis-
factorily at from 839, to 1109, of its
rated voltage.

TABLE OF OPERATING COILS

Dn-220

Dn-230

Dn-230-P Dn-240
Volts Cyclas Style No. Styl» No.
110 60 974 133 1 014 618
220 60 074 135 1 014 620
440 60 974 136 1 014 621
550 60 974 138 1 014 623
110 S0 974 140 1 014 625
220 S0 974 141 1 014 620
440 50 974 142 1 014 627
550 50 974 144 1 0t4 628
110 25 974 135 1 014 620
220 28 9/4 130 1 014 621
440 28 974 144 1 014 629
550 28 074 148 1 014 630

Contacts—The contact tips are of
heavy copper, designed for casy re.
moval and replacement. Movement of
the tigs on opening and closing produces
a slight wiping action which insures a
clean contact surface but which is not
sufficient to produce undue wear. A

“hammer blow’” dealt the contacts at
the moment of opening increases the
speed of separation, thereby decreas-
ing the arcing.

Following the movement at which the
contacts meet, the armature and cross-
bar have an unusually long overtravel
before the magnet seals. This insures
that ample contact pressures exist, even
when the contacts are worn so far as to
require replacement.

The contact springs are unusually
long, insuring almost constant pressures
as the contacts wear.

The current-carrying contact shunts
of flexible copper cable give complete
freedom to the cross-bar and have ample
capacity to carry the maximum current
for which the contactors are rated. The
shunts are suspended about the center
of rotation of the crossbar, minimizing
their flexure and increasing their life
to such an extent that their renewal is
practically never required.

De-ion Arc Quenchers—The De-ion
arc quenchers are of exclusive design
functioning to confine, divide and ex-
tinguish the arc almost instantaneously,
greatly prolonging the contact life. Con-
finement of the arc is a feature which
admits of close spacing of the contactor
poles, while at the same time the superior
performance of the De-on principle
enables the contactor to maintain a
high interrupting capacity.

The arc quenchers are easily removed
for inspection of the contacts.

Connections— The contactors may
be connected from the frant or from the
back. See the Renewal Parts List for
studs for back-connecting.

Provision for Interlock—Provision is
made in two places, on the cross-bar
of the contactor for mounting moving
contact assemblies of Type L-41 Elec-
trical Interlocks. The stationary mem-
bers of the interlocks are to be secured
to the panel on which the contactor is
mounted. For more complete informa-
tion concerning the Type L-41 Elec-
trical Interlock refer to Instruction
Leaflet 2406.

Maintenance

The contactor should be inspected
frequently to see that no impairment
of electrical or mechanical functioning
occurs in service.  Accumulations of
dust may be removed with a dry cloth
or a compressed air jet. Except only
when cleaning the magnet sealing sur-
faces avoid oily cloths, as an oil film
quickly attracts dust.

Bearings—Bearing pins are of wear-
resistant nitrided alloy steel.  They
should not be lubricated as oil collects
dust, hindering free operation of the
contactor.

Magnet—Before shipment, the mag-
net sealing surfaces are covered with
rease to prevent rusting. This should
ge removed before the contactor is
laced in service. The surfaces should
e cleaned occasionally with a cloth

moistened with a light oil to remove
deposits of dirt and prevent rusting.

The magnet armature and the bracket
supporting it may be easily removed
as a unit by removing the two screws
securing the bracket to the cross-bar.

Contacts — The contact tips should
not be lubricated, as the slight wear of
dry contacts produces a self-cleaning
action. Should excessive roughening or
burning occur the tips may be dressed
with a fine file. Do not use emery cloth,
as abrasive granules left imbedded in
the contact surfaces may raise the con-
tact resistance and produce a tendency
of the contacts to weld.

Chiefly for reasons of mechanical
strength it is advisable to replace the
contact tips before they have become
worn to one-third their original thick-
ness.

Correct contact pressures should be
maintained as follows:

Initial pressure—1 lb. 2 oz.
Final pressure—2 1b. 14 oz.

The contact gap, measured at the
heels of the contacts in their fully-open
position, is vy inch.

Operating Coil-—To remove the coil,
first remove the armature by taking
out the two bolts securing its support-
ing bracket to the cross-bar. hen
loosen the bolt which holds the coil to
the magnet and separate the rectangular
washers until it is possible to lower the
coil entirely free of the magnet.

De-ion Ar¢ Quenchers — To remove
a De-ion arc quencher, grasp it at its
lower end and swing it upward (it will
pivot about point P, see Fig. 1), striking
its lower corner upward with the palm
of the hand to overcome any initial re-
sistance to movement. The arc quench-
er is then free to be lifted entirely clear
of the contactor.

To restore the De-ion arc quencher
to its location on the contactor, slide
it into the position indicated by the
dashed rules in Fig. 1, and by striking
the upper corner in a direction indi-
cated by the arrow force the arc quen-
cher into its final location

FiG, 1 — DoTaiL or ARC QUENCHER AND T8
SurporTING BRACKET, SHOWING Eask or Ri-
MOVAL AND REPLACEMENT.

Every House NEeps WESTINGHOUSE



INsTRUCTION LEAFLET 2406

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

Pace 1

TYPE L-41 ELECTRICAL INTERLOCK

APPLICATION

The Type L-41 electrical interlock
is an auxiliary contacting device to be
mounted on Sizes 2, 3 and 4 Dn con-
tactors.

Rating

The interlock will carry 6 amperes
continuously in control circuits up to
600 volts A-C.,

DESCRIPTION

Sizes

The Type L-41 electrical interlock is
produced 1n two sizes: Size 2 for Size
2 Dn contactors, and Size 3 for Sizes
3 and 4 Dn contactors. The only differ-
ence between the two exists in the in-
sulating base, which is slightly smaller
in the Size 2 interlock.

“Make’’ and ‘Break’’

The interlock is shipped for ‘“‘make’
or “break’ service, as ordered. Any
Type L-41 “make” interlock may readily
be converted to a ‘break’” interlock
by substituting stationary break con-
tacts 11 (Fig. 1) for the make contacts
10; and rotating the moving contact
assembly 3 one-half turn about the
mounting screw 21, loosening and re-
tightening screw 21 to accomplish this.
A “break” interlock may be converted
to a ‘“‘make” interlock in an inverse
manner,

Contact Tips

Both the moving and stationary con-
tacts of the Type L-41 interlock are
equipped with silver buttons securely
welded in place.

INSTALLATION

Location

The Type L-41 electrical interlock
may be mounted on a 2, 3 or 4 pole con-
tactor in any or all of three locations,
depending upon the limitations of space
imposed by the presence of other equip-
ment.

On a LINESTARTER one of these inter-
lock locations is occupied by the over-
load relay, leaving but two locations
available. These two locations ere indi-
cated by B and Cin Fig. 1. Location C
(mounting holes shown dotted in Fig. 1)
is generally available in addition to B
and C on panel mounting applications.

On a reversing LINESTARTER, the
upper contactor affords only locations

INSTRUCTIONS

”

oIl |

F16. 1—S12E 2 TyPE L-41 INTERLOCKS APPLIED TO 4 SIZE 2, 3 PoLE LINESTARTER
(OVERLOAD RELAY REMOVED, LEAVING CONTACTOR SHUNTS UNATTACHED)

A and B, location C being obstructed by
the mechanical interlock. The lower
contactor, being accompanied by the
overload relay, has available for the
interlock only positions B and C.

Since interlocks are more accessible
in locations A and B, these locations are
to be preferred to location C.

Mounting

In locations A and B, the moving con-
tact assembly 3 of the interlock is held
to a projecting surface of the insulation
cross-bar of the contactor by the mount-
ing screw 21 {a 14-20 fillister head iron
machine screw 54 of an inch long). In
position C, an adaptor 15 isrequired, by
means of which the moving contact
assembly 3 is secured to the armature
bracket 23 of the contactor. The adaptor
used with the Size 2 interlock differs
from that used with the Size 3 interlock.
When ordering, see Renewal Parts List.

The interlock base is secured directly
to the contactor panel or mounting
plate, employing studs for insulation
panel mounting or machine screws in-
serted from the rear for LINESTARTER on
steel plate mounting. The threaded
holes provided in the intarlock base
to receive the mounting screws or studs
are completely insulated from current-

carrying parts. Mounting hardware is
included in the interlock styles in the
Renewal Parts List.

Contact Pressure

The contacts should have long life
without much attention. They should
be replaced, however, before the con-
tact buttons have become reduced to
one-third their original thickness.

The normal overtravel of the con-
tact support after the contacts touch
is approximately ¢ of an inch,

Extra Terminals

For the convenience of the user, the
interlock base is provided with holes
to receive extra terminals (22, Fig. 1),
insulated from current-carrying parts
and from ground. These will be found
especially useful when it is desired to
operate the contactor coil from a sepa-
rate control circuit, or when unusual
master switch connections are to be
made.

The Size 2 interlock contains one
hole, and the Size 3 interlock contains
two holes. The terminals are included
in the styles for LINESTARTER or steel

late mounting: See Renewal Parts

ist.

Every Houvse NBeps WEsTiNGHOUSE
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TYPE L-41 ELECTRIC INTERLOCK
RENEWAL PARTS DATA
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Fi1G. 2--RENEWAL ParTs FOR TYPE L-41 ELECTRICAL INTERLOCK

RECOMMENDED STOCK OF RENEWAL PARTS

Type of Mounting . UNSEtSeTeAlRPTIEaRt:r In;‘:ll::'l“ i I recommend should be stocked by
_ - - { I [ | Interlocks the user of this apparatus to mini-
(_:ontaci Arrang_ement ake Break Make | Break | | I}lsle mize interrupted operation caused

| Ref. No. 1| Ref. No. 2| Ref. No. 1| Ref. No. 2

— | No. l
897 835 897 836 897 837 897 838 | Per |

Size No. 3 Interlock Style No. ... |Aa897 839 |A897 840 |A897 841 |A897 842 | Inter- 1 ‘ 5 to wear in normal operation or
) A972 915 |A972 916 972 913 972 914 ’ lock those subject to damage or break-
974 326 | 974 327 | 974 328 | 974 329 age due to possible abnormal con-
Style No. 2 Interlock Style No. ... .... A974 330 (A974 331 |A974 332 (A974 323 } Recom- ditions
A974 337 |A974 338 974 335 974 336 mended 5.
— - — —— for This list of Renewal Parts
l;'eof- Description of Part | Style Number of Part | Stock given only as a guide.
: e L Tmh [ | illustrated may not be identical in
3 M%\{ing Co(x:xtact Complete. . ‘ 237 ?;ié ggz gg ggz gﬁ | gg7 gs; 1 0 0 construction with the parts needed,
4 oving Contact. ..... 4 4 64. 1 1 2 . . N o 5
5 Moving Contact Support. . . | 884648 | 884 648 | 884 648 | 884 648 | 1 0 0 but the views in Fig. 2 will assist
6 Moving Contact Spring........ 972 843 972 843 972 843 972 843 1 0 1 ordermg.
7 °Stationary Contact Complete. 897 833 897 834 897 833 897 834 1 0 0
8 | °Stati};)naﬁ' Cé)ré?Ct Base. .. ] 884 64(7) 284 64(7) 284 647 884 647 1 V] V]
9 °Washer Hea rew....... 000 540 19 40 19 40 190 540 190 2 (1] V]
10 °Stationary Contact......... 884 644 | ... ... | 884644 | ... .., 2 2 4 ORDERING INSTRUCTIONS
11 | °Stationary Contact........ o, = 884 645 | oeor zoe 884 645 2 2 4 N h d ai th
7 | xStationary Contact Complete | 974 324 | 974 325 | 974 324 | 974 325 1 0 0 ame the part and give the com-
8 xSmtionag Contact Base...........| 974 009 | 974 009 [ 974 009 | 974 009 1 0 0 plete name plate reading.
9 xWasher Head Screw. . ... k ....| 540 190 540 190 540 190 540 190 2 (1] 0 heth: hi iskdasired b,
10 x§tationary Contact........ Ci...| 884644 | ... ... | 884644 | ... ... | 2 2 4 PAEA T ST T Gl fmellehy (5 0
11 sxS(tiationary Contact....... . ... ... | 884 645 o e §g4 %g g 2 ; press, freight or by parcel post.
12 tad. . ... caolc o @¥od | coo coo P 1 0
13 | Mounting Screw. .. . o ewoair | erosii | .. .. . .| 2 o | 2  Send all orders or correspondence
14 :ﬁgﬂptor - N gg: ?;g 317;1 ?;g 3‘7“1 6;(9) g;;-: 6«;(9) 1 0 g to nearest Sales Office of the Com-
15 aptor 1 1 1 0
3 °Termina 974 334 | 974 334 | ... ... 2 0 0 RENY.) Small orders should be
1 xTerminal 974 334 | 974334 ... ... ... .. 5 1 0 0 combined so as to amount to a
_ L ‘ value of at least $1.00 net; where
Not Illustrated. 0
zUs«:d only on Interlock Size No. 3. th‘.: total of th.e ”IF - l?“ thln
x Used only on Interlock Size No. 2, this, the material will be invoiced
A Adaptor included in these Interlock Styles. at $1.00.

Parts indented are included in the part under which they are indented.

Westinghouse Electric & Manufacturing Company
Printed in U.S.A. (Rep. 6-37) East Pittsburgh, Pa.
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This is a list of the Renewal Parts
and the quantities of each that we

by breakdowns. The parts recom-
mended are those most subject
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ROTARY SWITCHES—TYPE W

Instrument, Control and Auxiliary Types

GENERAL

Application

The Westinghouse type W switches
are of the rotary type. They are made
in three classifications: namely, in-
strument, control and auxiliary switches
for various applications. These switches
are notable for their ruggedness, ac-
cessibility and smooth, reliable opera-
tion. They are recommended for use
with all types of circuit breakers and
other classes of apparatus which are
electrically controlled. They are in-
sulated tor 600 volts and have a con-
tinuous current carrying capacity of 10
amperes which i§ very conservative as
indicated by the curve below.

Recommended Interrupting Ratings

Alternating Current
125 Volts—10.0 Amperes
250 Volts— 7.5 Amperes
600 Volts— 1.5 Amperes

Direct Current

125 Volts—4.0 Amperes
250 Volts—2.0 Amperes
600 Volts—0.5 Amperes
The interrupting capacity depends
upon the voltage, current and induc-
tance of the circuit controlled. Control
relays are to be used in conjunction with
control switches on heavy current
circuits.

Construction

From the front of the panel, the
switch presents a pleasing appearance
with its sturdy, convenient black-
molded handle and light finished dial
plate.

From the rear, the black polished
sides and cadmium plated steel end
plates make a neat looking switch.

An operating shaft, made from a

72 0rill (3 Holes)

40" 403

Fi1G. 3—DRILLING PLAN FOR TYPE W INSTRU-
MENT AND CONTROL SWITCHES

*This dimension is 33g-inches for switches Style No. 519110 and 519116,

Reprinted (1-37)

Fi1G. 1—ILLUSTRATION OF THE OVAL. NOTCHED
AND PISTOL-GRIP HANDLES FOR THR
TyPE W ROTARY SWITCHES

15-inch diameter cold rolled steel rod,
rotates in bronze bearings which are
riveted in steel end plates. The steel
end plates provide ample support for

s 4

&

ggcu /
g9 A

38

Y/

8

77
Amperes

FiG. 2—CurvE SHOWING CAPACITIES OF TYPE
W SWITCHES

the base and the enameled steel top
which is channel-shaped to secure
strength. This arrangement assures per-
manent alignment of the contacts.

The moving contacts are brass seg-
ments with a corrosion resisting finish.
The segments are separated by spacers
of molded moisture-proof composition.

All of the contacts are keyed to an
insulated micarta tube which covers the
steel operating shaft. These have
numbered key notches to facilitate
assembling. Spacers and contacts arc
securely clamped to the shaft.

The stationary contacts are of the
self-aligning type and are made of a

$This dimension is 4%4-

suitable material selected for the highest
wearing and arc resisting characteristics.
Good contact pressure between the
moving and stationary contacts is ob-
tained by the use of compression springs
which do not carry current. This com-
bination of contact materials operates
with a high pressure, wiping action,
assuring clean low resistance contacts,
with long life.

Multiple laminated copper shunts
conduct the current from the contacts
to the terminal studs. These studs are
mounted on the base in such a manner
that they positively will not turn or
become loose.

The base is made of an excellent
grade of black molded material which
has both very high mechanical and
dielectric strength, and is ribbed to give
ample creepage distance between studs.
Each stud hole is numbered for the
purpose of identifying the connections
on the wiring diagram.

Sheet Micarta side plates slide in
grooves in the top and bottom of the
switch, snapping snugly into the closed
position. This arrangement provides
immediate access for the inspection of
contacts.

All switches are easily mounted on
panels 14, 14,1, 114 or 2 inches in thick-
ness without changing any of the parts
except the mounting screws—the length
of which depends upon the thickness
of the panel. Correct shaft length is
obtained by simply sliding the handle

BT

-4

27

F1G. 4 —REAR VIEW AND DIMENSIONS OF TYpPE W
INSTRUMENT AND CONTROL SWITCHES

inches for switches Style No. 519110 and 519116,
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ROTARY SWITCHES—TYPE W—Continued

over the shaft until the pointer screw
fits into the proper tap-hole in the shaft.

Segments, contacts, studs, shunts,
etc., are the same for the entire line of
switches. This permits great flexibility
of design so that type W switches can
be easily supplied for special require-
ments other than those for which style
numbers have been listed. The maxi-
mum number of circuits in the unit
switch is 10 but multiple switches

GENERAL—Ccntinued

operated from one handle can be ob-
tained with up to 40 circuits.

Style Numbers

Switch style numbers include mount-
ing screws for a 2-inch panel. When
required for other than 2-inch panels,
add the style number of extra mount-
ing screws.

The round notched handle is standard
for instrument switches, and the pistol-
grip handle is standard for control

INSTRUMENT SWITCHES

switches. Either of the switches may
be obtained with the round notched, or
pistol grip handle or with an oval handle.

Special combinations of keys or han-
dles can be obtained on request.

The style number for instrument
switches with removable keys does not
include keys. Such keys are listed
under separate style numbers. Other
switches are supplied with non-remov-
able handles.

Fic. 5—THREE-PHASE AMMETER SwiTCH ASSEMBLY WITH SIDE PANELS DRAwWN BACK

General

All type W instrument switches, with
the exception of ammeter, regulator
transfer and temperature indicator
switches, have removable keys.

These kcys, besides being labelled,
are constructed so that they can be
inserted only in the proper switch and
can be withdrawn only when the
switch is in the off position. This pre-
cludes the possibility of trouble when
several independent circuits may be
connected to the same instrument
through similar switches. If only one
key is used, only one switch can be
operated at a time. A key from any
dissimilar switch cannot be inserted.

Large notched handles insure easy
operation. A suitable notching device
assures permanent alignment of the
contact segments with the dial mark-
ing, and holds the switch in the position
to which it is turned. Length of key
to suit different panel thicknesses is
obtained in a similar manner to that
for non-removable handles.

Type W instrument switches are
made in standard styles for connecting
any instrument or group of instruments
selectively to various circuits as may be
required for metering or synchronizing.

Ammeter Switches

The ammeter switches are arranged to
connect instruments to any phase with-
out openirng the secondary circuit of the
current transformers. The three-cir-
cuit ammeter switch is used where
other instruments are to be connected in
the circuit bevond the ammeter switch.

Voltmeter Switches

F1G. 6—O0PERATING KEY rOR TypE W INSTRU.
MENT SWITCH

These switchesarearranged to connect
the voltmeter to the individual circuit of
which the voltage is to be read. Switches

are supplied for reading the voltage from
one to six independent circuits.

Frequency Meter Switch

This switch connccts the frequency
meter to one circuit only. In order to
use one frequency meter on several
circuits, a separate switch is required
for each circuit.

Wattmeter, Power Factor
Meter and Reactive Factor
Meter Switches

These switches connect the instru-
ment transformers of any one polyphase
circuit to the proper instrument by
means of a suitable combination of volt-
age and current contacts. A separate
switch is required for each polyphase
circuit.  Power factor meter switches
can be used for reactive factor meters
by using a suitably marked nameplate.

FiG. 7—Tyre W IN STRUMENT SWITCH WiTH SIDE PLATES IN PLACE
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INSTRUMENT SWITCHES--Continued

Temperature Indicator
Switches

Each temperature switch is arranged
to connect the temperature measuring
instrument to any one of six exploring
coils located in the apparatus, the
temperature of which is to be read.
Two forms of this switch can be sup-
plied, single-pole and double-pole.
Double-pole construction is for use with
exploring coil leads of appreciably dif-
ferent lengths. Forthermo-couple switch
refer to headquarters.

Synchroscope Switch for Syn-
chronizing Between Machine
and Bus
The synchronizing switch connects
the potential transformer of the circuit
to be synckronized and the bus poten-
tial transformer to the synchroscope.

ROTARY SWITCHES—TYPE W—Continued

One switch is required for each machine
when synchronizing to a single bus
system and two are required when
synchronizing to a double bus system.
One form of this switch includes inter-
lock contacts for connecting in the con-
trol circuit of the circuit breaker to
prevent closing the breaker unless the
synchronizing switch is in use.

Synchroscope Switch for
Synchronizing Between
Machines

This type of switch is double-throw
and requires a different key for each
throw. One switch is required for each
machine.

The running key turns the switch
so as to connect the voltage transformer
of the running machine to the running
side of the synchroscope.

STYLE NUMBERS

SWITCHES
Schematic Drilling
. . Diagram Plan
Description of Switches Fig. No. Fig. No.

Ammeter, two-phase. ......................... . 8 3
Ammeter, three-phase................ ... ............. 9 3
Ammeter, three independent circuits. ................... 10 3
Voltmeter, a-c or d-c. single-pole................ ...... 11 3
Voltmeter, sinzle-phase or d-c., two-pole.. .. 12 3
Voltmeter, twno-phase or d-c., three-wire.. ... ..... ... ... 13 3
Voltmeter, three-phase, four-wire.......... ...... 14 3
Voltmeter, three-phase, a-c., three-wire. .. 15 3
Voltmeter, four-circuit a-c. or d-c. two-wire.. 16 3
Voltmeter, six circuit a-c. or d-c. two-wire. 17 3
Frequency meter, two-pole................ 12
Wattmeter, pclyphase........... ............. 18 3
Power factor meter........ ................ 19 3}
Tenperature indicator, single-polc, six eircuits. 20 3
Temperature indicator, two-pole, six circuits .. .. 24 3
Synchroscope 0 bus without interlocks . 21 3
Synchrnscope 1o bus with interlocks ....... .. 21 3
Synchroscope between machines, without interlocks... ... 22 3
Synchroscope between machines, with interlocks. .. 22 3
Regulator tramsferswitch ............... ... 0., 23 3

The incoming key is used in the
switch of the circuit which is to be
synchronized, and connects its voltage
transformer to the incoming side of the
synchroscope. By this means any
circuit may be treated either as an in-
coming or a bus circuit. One form of
this switch includes interlock contacts
for connecting in the control circuit of
the circuit breaker to prevent closing
the breaker unless the synchronizing
switch is in use.

Test Switches

The standard type W ammeter, volt-
meter or combination instrument switch
can be used as a test switch for instru-
ments, relays, etc. The type W switch
can be used in any conventional testing
system, using independent connection
studs, test bus,etc. Thekey handlecanbe
fixed orremovable, with interlocking key.

MOUNTING SCREWS FOR INSTRUMENT SWITCHES

De:cription—Three per set
Screws for lg-inch thick panel ..................
Screws for l4-inch thick panel..... .............
Screws for 1-inch thick panel. ..

Screws for 1!4-inch thick panel................ Y

*Dimension A is the distance from rear of panel to rear end of switci.

tRunning key. )
$Separate key not required.
§lncoming key.

Order by Style Number

Dimension
A, Switch Key
Inches* Style No. Style No.
534 519 108 25
53¢ 519 109 b
11% 519 110 b4
44 519 111 519 126
44 519 112 519 127
6% 519 113 519 128
6% 591 454 5981 880
6% 519 114 519 129
8 5198 115 ) |
11% 519 118 1
44 519 117 519 132
™ 519 118 519 133
7% 5981 626 519 134
8 840 082 3
1% 895 355 ... ...
534 519 122 519 136
6l 519 i23 519 137
433 519 124 519 138t
519 139§
534 519 125 519 140t
519 141
8 591 571 ... ....
Style No.
,,,,,,,, 555 659
565 658
555 857
555 656
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ROTARY SWITCHES—TYPE W—Continued

INSTRUMENT SWITCHES—Continued

DIAGRAMS OF CONNECTIONS

Note—Instrument switches are shown for handle end at the top.

am I #h.Sw. @3/Mependen[0’r5w

. 32 T/ Ea 21y

% 1% Cur i i

€ Trans. 7 L |

1 64 % Yy |

. Jo Load “‘L—M i

Develgpment *  Tolood

Yo A o ey 0 Lo
=Gd. Po?s//‘;/ on B [ /Vam e Dlate (/.'V) Drum Development
To Load i % A%320 (my)

O”Dl‘um Deye/opmenl Aga 4 3 z%.g oy Narne Plate

Pasition Pos/t/on Pos/t/on A ’0”};’ ¢
2

bz__]°30‘;o @ 3
Ny

Fic. 8—Two-PHASE AMMETER SWITCH,
StyLE No. 519108

Drum
Development  pame

08 0F opr,/ Plate (FV) Sl
.,*%440@/ @ ey 5%

F1c. 11—SINGLE-POLE, VOLTMETER SwiTtcH A-C. or D-C.,
StvLE No. 519111

For 2 Independert

Cireurts DCor A<, -
For A -C.Circuits when For jWire ACglt.

oF 0’/5; 72 Pot rans.arg used. 0 CC/rcu/Ay Res.72

[} /l

1oy o] 2,

'4’=nz T/ ®z 7

deigpes OF +z-
[ o7)

Fi6. 13-A—PFor A-C. ancun' WHEN POTENTIAL TRANSFORMERS
ARrE Uskep, STyLE No. 519113

Fic. 13-B—For Two INDEPENDENT Circults D-C. or A-C.,
StyLE No. 519113

F16. 13-C-—For THREE-WIRE D-C. Circuits, STYLE No. 519113

31+

For 3Phase Cir
Without Pot Trans.

2 O, For 3Phase Circuits For 3 Wire ALorde
2 3 when Aot Trans are used | D Circuits Res 3= Q?

0/739{;32/0/5‘ , I : 'J

2
| 4¢mlt
i :”Ml
fet
F16. 15-A—THREE-PHASE CircuUlTs WHEN POTENTIAL TRANS.
FORMERS ARE UsEp, STVLE No. 519114

&

7 ; % X
o . 3 /
Position Position mE 2
»

£4)

F1G6. 9—THREE-PHASE AMMETER SWITCH.
StyLE No. 519109

Vin.Sw. Single Pole ACor0°€ gy .- Ao bC

P1G. 15-B—THREE-PHASE CircUiT WITHOUT POTENTIAL TRANS-

FORMERS, STYLE No. 519114
Fic. 15-C—THrEE-WiRE D-C. Circuirs, StvLE No. 519114

F16. 10—AMMETER SWITCH 3 INDEPENDENT
Circutrs, StvLE No. 519110

Res Reac Box.

#n.Sw Single Phase ALor Pes

o oF ﬁ;r 7500¢.  2Pole D+
00.07', o Cir, — 2\ -
ﬂp@wwm

F1G. 12—SINGLE-PHASE A-C. or Two-PoLE D-C.
VOLTMETER SWITCH, STYLE No. 519112
PREQUENCY METER SwiITCH, STYLE NoO. 519117

For 3Praseditlire  for 3Phase 4Wire Cir AL
Cir with Pot Fafxs without Pot Trans. f’-ei
/ N4
2 /0{':7 2 /0 ,Ich T 1
ddgidg! | 0F vz vi
44 0L 0 zJ Y9 ve
¢ 52 v V3
8 ia vo Vo

Fi1G. 14—VOLTMETER SWITCH, 3-PHASE, 4-WIRE CIRCUITS.
StvLE No. 591454

Drum
Development Z
Vate

OFF2 1(F 4.3 0FF Mme
‘wi' 'séé
I” 159 1 4%/

w3

G2t

Type Wvm. S,
4Crout

Pi16. 16—Four-Circutr, 2- POLE SwirtcH,
StvLE No. 519115
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ROTARY SWITCHES—TYPE W—Continued

INSTRUMENT SWITCHES—Continued

“spr
DIAGRAMS OF CONNECTIONS—Continued Wott Meter
?’@ﬁk&
Lirum Development -
OF ﬂ’; V’C 7
3 [} Fuse
BT 1ol to0a | [ty G
166 | | 54t o f F¥) Zad L. e a2
1 g e - .
|d‘= ERERR - 55 H . r
I"“:t:lll g o// it 2 v ot Trgos
i 'g 1 Cur Trons < Cur Trans.
ba? iy ba- iz
#=250V. 5A Fuse 3Phose  Polarity Marks 3Phase
FiG. 17—8i1x-CircuiT, 2-PoLE SwiTcH, STYLE NoO, 591116 Source Source

T

v Phase Rotation [-2-3
VA
vz
Momm ez
elop Nar:
OF_OF 0F pratelfy)
5207 4 [/ OrF PFM Sw. VRFM Sw.
:? s - 50 Polarity
Pt o : ;
0L 3nse Fhrase
Aywe/;é., Fuses Power‘m
o— |
| Polarity Pot Trans.
»” Marks
4 Cur Trans. Cur Trans.
b l | 0?
32/ #-250V.5A. 3§21/

Looq Instr Fuse.  tpad

F16. 19—PowER-FACTOR METER SWITCH, STYLE NoO. 591626

Syn Sw Without  For Mechor Elec Ope- L o M,me'(py)

Interfock.Orum  Bhes without Interlock | For Efec Oper ﬂm- | Sy Jamp
Development 74 on reor

Off o/r o (f V) $ Dl of swbd
(4

L
//ame A &’
:ZQ = —— L
Al 0fl =3 = - = ﬁp
164 g Cone

4 |Fuse Source”
’
Syn.Sw With % ons

1l

BE—,

WP
Interfock. Drurm Type W
Development SynSw |Awx sw snown Forl Contro/

Switch

open pos of w)

OFF OFF OFf

100400 (Fv)

13: W%ﬂ/m

1 Hond
164 On@On Oper
sraed - a I"-ﬂ—tq W Cir

B ¢

I
Conero! Sw Drum gg
Deyeloprment Trans+
O tamp IR
Qose i Irp Cutout  from Gen
i o
Q4410 0 4 1y L\ Cloce
6

o

Wome Plote (Fv)

F16. 21—SwWITCH FOR SYNCHRONIZING BETWEEN Bus anD MacHINE
WiTHOUT INTERLOCKS, STYLE No. 519122
WitH INTERLOCKS, STYLE No. 519123

Fi1G. 18— WATTMETER SwiITCH, STYLE No. 519118

Temperature
Indicator (RV)
Calibration
) Rheos tat
I Bridge 5*839963
6 Calibrate | i K
&l ey
552 7 ! : Z?cv'
Y |
N Name Plate (£ V) ' —\/?ec[ox [chpment
\:,;ng\‘n'v Cooe = ____.’2_7@21
| 82 82 %
e U o Dl o WU K
[ 5 :Jt |—T4 406 5o Test =1 o RY
oo | Ry (B | o1 oy |S
i 78 105 72 W e T T e
] B8] -$/4§ (-) cio or=y
0/6 05 1016} - ___-_AI__.e_g___+
rum Development 77— — = ———--
of Switch | Cmping Sw. [ Temp. 1nd 5.
Term block ot the |
r-r4 machine frame Req . _ _
RIFR B R R\ R/Yellaw! Term. Block
o L
6oL | 2 T R Lo
Exploring Corls— Green
vy E EJ L L E_ L Second unit

; : same as shonn
First Unit for First unit

F16. 20—TEMPERATURE INDICATOR SwiTCH, STYLE No. 940087
SINGLE-POLE S1x-CIRCUIT FOR APPROXIMATE LEAD COMPENSATION

Note—For six exploring coils, wire as per solidlines. For more than
six exploring coils, wire as per solidanddotted lines, using two or
more switches as needed. For each generator, use six hot-test coils.

Drum Development )
Syn Sw g For Mechor Elec 7ype§) Syn(Ri)
/W/”Wf /f;{;f/of/r 0/»e; Burs with- gor [/;‘c
Incomyz,, Ryn+ out Interlock Joer BArs
g 01)‘/ ning " 3 Lomps
2040 pn, Prote 3 Res Aeac Ve
astiod oy 4
Run-rJ\incom-~ i =g —— 3! 9
” /’g L5y S Closing Corl L5y /M;' ontrgl Saurc:
Haond Qper. Z 7 amps
S Sw oy o er— 15
With Interlock
Incom= Run- Conerol
[ Q OfF iny | | Relay ™Y

q‘-;—fm? Mz{ne %’I;‘
/nmm-
”"l Fuss <

Control Jmtc/r (Fv) 221 Ga PN
Closed ol I Name Prote G (’-m Oper: Col

uz_z_f_tw 3 frw(éc‘/ase #=250V-. 5A Fuse
6 J

F16G. 22—SWITCH FOR SYNCHRONIZING BETWEEN MACHINES
WitHouT INTERLOCKS, STYLE NoO. 519124
Wit INTERLOCKS, STYLE No. 519125™
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ROTARY SWITCHES—TYPE W—Continued

INSTRUMENT SWITCHES—Continued

DIAGRAMS OF CONNECTIONS Continued ;f,’;’f;‘;%“f“;; v)
T
%) | Calibration
Nome Plate (RV, | (R Pheostat
Reg Contact, orF e gRdd9963
eg Conlacls Ry 6 Colbrete ‘ i ,/ Rectox [qumené
st g T L $ / Y ! re Rocton S 4708927
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SPs9/57/ fEEny ] 203" (—~d swjtch 8 L i7e 15 14 ol6 150,
S | (e e 137519334 | 9 & riroeer
i{\;;%‘ @t Mot (per On Switchboord ~— & e o9
T Cond S Rheo. —_— ;1\ Co// ~% second machne
A-C =it Ye/fow $8&an v s ﬁ*\\\\ exploring coil
’ il Red xﬁ % t— Terming/ term block
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Note: Regulator and rheo Alter L7 % f,p/o,,,,q | | %
connections are ypical only Toils @] [9¢

F1G. 23-—REGULATOR TRANSFER SWITCH

F1G. 24—TEMPERATURE INDICATOR SwiTCH, STYLE NO. 895 558 LE-
StvLeE No. 591571 355, DousLE

POLE, Six-CIRCUIT FOR COMPLETE LEAD COMPENSATION

CONTROL SWITCHES

Application

The type W control switch is for the
control of electrically-operated switches
and circuit breakers, rheostats, engine
and turbine governors, feeder potential
regulators, etc., both motor and solenoid-
operated. In general control relays are
operated directly from the control
switches in order to handle such heavy

capacity operating current as may be F16. 25 —~CoNTrOL SwITCH FITTED TO STEEL PANEL WITH SIDE PLATES IN PLACE
met with, particularly in the case of . ) ) )
SWitthes andl citeuit breakers, induction or synchronous motors, one pull-out feature is provided in the usual

These switches are essentially multi- position being used to close the starting ‘“off’’ position to trip the breakers when
circuit double-throw switches. QOne breakers, the other position being used desired.  These control switches are
form of this switch is used for starting to close the running breakers. A special also adapted for raising and lowering
voltage, both in conjunction with feeder-
voltage regulators of the induction type,
and automatic generator-voltage regu-
lators of any conventional type.

Operation

Trip Position— By turning the control
switch to the trip position, the trip
coil of the oil circuit breaker is energized.
The control switch is latched in this
position by pulling the handle forward
which action also opens the signal
lamp circuit.

Spring Return Handle—Control
switches are provided with large pistol-
P1G. 26—CONTROL SWITCH ASSEMBLY WiTH SInE PANELS REMOVED grip handles to facilitate operation by
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the switchboard attendant. These
switches are provided with a spring re-
turn mechanism which causes the
switch to return automatically to the
“off” position, when released from the
operating position.

Mechanical Indicator—All circuit-
breaker control switches are provided
with a mechanical indicating device
which shows a red or green marker to

ROTARY SWITCHES—TYPE W—Continued

CONTROL SWITCHES—Continued

indicate the last manual operation of
the switch.

Signal Lamp—Signal lamp cutouts
may be obtained with circuit breaker
control switches. This lamp cutout is
in circuit with one or all of the indicat-
ing lamps.

Automatic Indicator Cutouts— This
arrangement is generally used for an
alarm system, causing the sounding of

an alarm or the lighting of a lamp on the
occurrence of an automatic operation.
These contacts are also used for inter-
locking a common tripping circuit with
several control switches.

Indicating Lamps— Suitable indicat-
ing lamps can be used in conjunction
with control switches to obtain electrical
indication of the position of circuit
breakers or other devices.

STYLE NUMBERS

SWITCHES
Schematic Dimension
y Diagram ,
Application Description Fig. No. Inches * Style No.
Oil circuit breaker con- S. P. D. T. switch with lampcutouts.......................... 28 534 519 330
trol switches S. P. D. T. switch with lamp and automatic indicator cutouts 29 6 5% 519 331
S. P. D. T. switch with lamp and two automatic indicator cutouts 30 L. 780 374
S. P. D. T. switch with overload relay contacts and lamp cutouts 31 7% 519 332
S. P. D. T. switch with overload relay contacts, lamp and auto-
matic indicator cutouts. ........ .. . oo oo 32 78 519 333
S. P. D. T. switch with overload relay contacts. lamp and two
automatic indicator cutouts....................i.iiiiaana... 33 . 780 3756
Volta, ge control swntches. 2-P. D Toswiatch. oo i 34 6 519 334
field rheostat and 3-P.D. T.switch........................ 34 7 519 3356
induction regulator 2-P. D. T. switch with regulator contacts 35 74 519 336
2-P. D. T. switch (induction regulator, 5 position) ............. 36 S3s 592 128
Motor control switches D. T. with two-circuit pull-out trip........................... 37 8 519 337
Speed control switch 21 ) O bt s ot BB o BIIIANE o 0 o 0 < o 0 o Ak - AAGEK 0B AAA66600038a043 38 6 4% 519 338
MOUNTING SCREWS FOR CONTROL SWITCHES
L. Style No
Description Per Set
Screws for %—l:nch thickspaneliydipe oiSat s . g . 230 o FERRE - TSR -« Oruliorenon . crrcne .o a. . e L L 519 480
Screws for 1{-inch thick panel, 3 per set o 519 479
Screws for 1-inch thick panel, 3 per set..... S 519 478
Screws for 1 }-inch thick panel, 3 per set. B} L. "IN 519 477
*Dimension A is distance from rear end of the switch to the panel.
DIAGRAMS OF CONNECTIONS
Note:—Auxiliary switches are shown far the open position of the breaker.
Control switches are shown as top view, with the handle end at
the top of the diagram. Bell for Autormatic Wente Lamp For Autornatic
Trip Indication Trip Ingication
FCSchene i et SOk AL L"’PJW/S onTrip Wire Sigals on Trip Wire  Signals on"L Wire
LampSignols  Lomp Signais-on 0-CCosin Orum - -
Orum Development ol %re Separate L #re BA—T="Smree g B 307855 0-C ControlBus ;Zd/frgh lﬂ;"w
v P— 9 —DClonlrot ¥ Pt Trigping A Bei /I clude /.s ars.
Close r Trp Ind Lomps||0 € Control Source| « Bus Source Qse! Tnp (<v) R m rf:’/
}T 6 | Qa_6Q) =T\ T wome Plate ! Current Swntch
o 7”” \Close : r//z Close Relays
as4io Cont. ‘ Scheme for ?*q o )
':'5:?'5:j o 5" il closing ond abtoe & 5 ot
Plale LiTA A N Llriopingon 6 4 —N Ly
Lmp o e Sereme & SRCQLE «/ 13 fiferent pm F"‘P \{?/ \QV
Culoul To 0¢ used unless ‘ Y Reccrnmended w,:w Sources tutodrp [amp Culoul N
A ieloeged o) [,’,;'f,z.f iymﬁj o Cut-off Sw on mech, Indicotor = ' A e Cutof f sw 5 Cut off
i 8ATH Cutout 0//0[5)(5: o § o8 on mech crL ool g itch
f Trip Covl X . Aux.sw i
ﬁ; o i ot 3] | [ttt
ir lux sw. S bkr. v L 3K
) \ Bhr. on bhr. L0 ietdil, 9]
oil Cir /o0 =
Bhr T =
|| ctosing Closing Closing Coil § 1Y l [/[”;’/"g
i ‘B P e rlaa) o 3 21 321
Control_ Oper Coil — Trans
Relay Release Carl — Clostng Coil

FiG. 28—Circyit BREAKER CONTROL SwiTCH, STYLE No. 519330 F16. 29— Circuit BREARER CONTROL Switcil, BELL AND WHITE LANP

FOR AUTOMATIC TRIP, STYLE No. 519331

Order by Style Number
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ROTARY SWITCHES—TYPE W—Continued
CONTROL SWITCHES—Continued

DIAGRAMS OF CONNECTIONS—Continued

oC canﬁwsus{g, =
Drum f \Zamps
Deve/%ment Alarm Bel ” O Relays
CgsetTrg (EVNITems '
Youin Aeme Platepl7 | |

S or A L
1o ok
L Lamp Cut Out 9S8/~

Auto Tnp
Indicator Cut Qut

Bkr Aux. Sw. —/g
Control Relay
Oper Coil

Release (. a/Y——‘@

F16. 30—CircuiT BREAKER CONTROL SWITCH BELL AND WHITE LAMP FOR AUTOMATIC TRIP INDICATION, STYLE No. 780374

A—Lamp SIGNALS ON TRIP WIRES
B—Lamp SiGNaLs oN L WIRES

g
)

OC Control Bus o
-
—N
» -] : Indicating larrps
ind Lamp s (| pyercurrent Ind Lamps nclude resistors | 700 W
Orum fwm Larmps e Relays ’ﬂ;’; ,'”V G (gn{m/
Development '™ LCA F Sw e g’ um - Switch
4 &
) orf 3 § 4
QI'io//"ne Aome Plate(FV) ! ! “‘%“eoi_irr:% /\b/ icr 7
2 o 1 U4 LG L7 P b &5 [ &
Y TE Trip(DyClose o 30 do, = -t 3P Bus™
=¥ . . ; | . s — =,
AR w;/;gg}nspﬂe/ar ! f 3% , ﬁﬁ ‘;‘7‘: ::C:'Z T CatofF n_onmacc
& 7N T v, 3 rippi NI 4 (,¢h 1
e ' 3Prosebus*@ D Cuboff s-i. Reloy Contacts ) 1, weere [ 0 wepri e Coil
Lutout | NP l | Cutout | 041 Cir.Bkr. LT
| L g AutoTrip Ingicator Cutout | || & I P
ux s
J I @ 4|5 Aux. sw.on bk i a] : Lﬂ
: Closung Cor : 4ux.switch
on bhr.
} Control Retay ~. gpel,- )
! Name Prate(Fv) o |
i |
‘ i Trip<pnClose 8 /
% Cur @ % Cur
Relegse Coil 04 Trans. Release Coil 0 Trans
/ 27
Une or Feeder Line or Feeder
F1G. 31—-STYLE No. 519332 F16. 32—-S1vLE No. 519333
CirculT BREAKER CONTROL SWITCHES FOR DoUBLE-BUS SysTEMS
HKon| p
Bus —/.;4
Bell Bus Bel/ 1 Over Indiicating
Alarm ur: ([ Lamps
Orum Develepment 4 eloys i
1 Aame Flate(FV) | p | -2 i
M

¢ )
o Trp g /we’@ 1 3 0@’@ d |
BT oo T sy e e an Sn

LineorFeeder
P16, 33—Circurr BrEAKER CONTROL SWITCH FOR DousLE Bus SysTeEM, STYLE No. 780375
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ROTARY SWITCHES—TYPE W—Continued
CONTROL SWITCHES—Continued

DIAGRAMS OF CONNECTIONS—Continued

, For Motor Oper ~
For Sol Qper Rheo.  Applied to Ser: ed to Sh
Drum With Limit Lamps f@m Fld Mot Fic Motor /%”M’“ Drum
Deve%mw ' 7 } J ? Development
Lompd ",
¢ |A’g/'jg Lg%e{ | Rarse
&
aroed 83
GOQ.I.:.D stadin
afdpey %lpn
" Drum Development.
] Pull Handle for
'%/ e " Auto Position
me Plate 5
w%m . E oF tower ! Raise
wer Rais t Aaise 12 ?4 4 I Auto-Pull out
Tt oF ijum Lower FL?——I-D 3 orf
SR = lcﬁ’ DJ—ZI-E I/?a/se»@[mer
wa - 0! I NamePlate
A = Closed in Auto.
— Position
nd Reg.
P16, 34—SOLENOID, OR MOTOR-OPERATED RHEOSTAT
~ND INDUCTION REGULATOR CONTROL SWITCHES, F1G. 35—RHEOSTAT CONTROL SWITCH WITH REG-
StYLE No. 519334, 519335 ULATOoR Cut-OuTt CoNTACTS, STYLE NO. 519336
HL~Naximum
ML-Mid-Pesltion y Lamps
L~ Miniemrum W
?r/lmary Relay (RY) e (3Ph Induction Requlator h
F4
¢__10 Raise 4 L =
1 r—i 2 _‘?’WJA’I} o
S Neutral | Aufo 5 3
45 £ Handle® Eng " 5
v ‘ ¥ 0, o $ e
o Valtage ‘:_o‘g 7| i i 5o, LWL —p Bram evsoamen
Al | o L3 || L Rotor Winding, > R wn&'gﬂ Y
- e To Closing Reloy,
¥ H, Rune——eStort
B 7 U0\ Compensalor J A ;‘7’(’%’;”’,&% 29‘_1 gqoﬁz//wz
ot T il 20rdtmase  S16 LN o Sorting Ber e é
Trans\ = Oper Circuit—_ "5 i ) 'Pos Ind ?,i’,’,’ WONA/;" 1 u..j.g 30t XD o
— 0 Ay ator To Irip Corlof. T Mvpt_/’/a{f
load | CurTrans Sec.Winding | Power Rurvoing Bt 2 in St
' v Posttion
X Closed in lower pos. of . reg. HL Closed For max.volt pos. of req .Y(':p
Y Closed in raise pos. of req. LL Closed For min.volt pos.of reg.
ML Closed in mid-pos of reg.
F16. 36—INDUCTION REGULATOR CONTROL WiTH INDUCTION REGULATOR CONTROL SWITCH Fi1G. 37—SwitcH ror Motor ConTrOL, STYLE
StyLE No. 592128 No. 519337

Applied to ser. Applied to serves
p_ Split Field motor __ Fleld molor

D-C Control Bus ./,7; Jamp
includes
Orum  Type W resistor
Development  Control N
ofF  Swikch | |88 2
law Lﬁg’/sg LRA 2I1° RN
ag 7 :
g = |
P A/‘;;\‘ Lower //ﬁﬂ\ N
A Jimit Raise Lower
Raise® Lower Switches wLimit
Kame Plate (FV7) Switches
Ser. Split Freld Ser. Fid.

F1G. 38 —GoVERNOR MOTOR-SPEED CONTROL SWITCH,
StyLE No. 519338
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ROTARY SWITCHES—TYPE W—Continued

AUXILIARY SWITCHES

Application

The type W auxiliary switch is similar
to the instrument and control switches
having identical control fingers, rotor
segments and molded base. They are
applicable to circuit breakers, operating
mechanisms, or other apparatus re-
quiring auxiliary switches. These
switches are made with 2, 4, 6 and 10
contact circuits. The rotor turns to two
positions 90 degrees apart. The rotor
segment makes contact with its pair of
stationary fingers in one or the other 90-
degree position. Any individual rotor
segment can be rotated 90 degrees to
change from a ‘‘make’” contact to a
“break’’ coutact or vice versa. Special

."
.
*

F16G. 39—~AuxiLiary SwITCH CoMMLETE wiTH COVER

segments can be supplied for speciat
switching arrangements.

The switch is made in two forms
with and without terminal covers.
The switch which is equipped with a
Micarta cover, as shown in Fig.39, has
provision for bringing learls out of either
end of the switch through holes pro-
vided in the end brackets. A cover-
plate is supplied for the hole not in use.

The switch without cover is used on
applications where the apparatus is
otlierwise housed, as for example, with
the operating mechanism on outdoor oil
circuit breakers.  This switch is shown
in Fig. 40. The operating lever of both

FERERRRE

—tn cccam o ——— w—fle e ¢

Fi1G. 40—AuxILIARY SWITCH ASSEMBLY

Description
2-pole, 1-"*a"'—1."b"*
4-pole, 2.'a"’—2. 'b*'*

6-pole, 3"-a""—3."b""*
10-pole, 5-a’'—S5."'b""*

STYLE NUMBERS

types of switches clamp to the squarcd
end of the rotor shaft. Provision is
made for changing the length of the
operating lever so as to adapt the

m:?'l

~rT1
III'III
110

WS
% ~ Jgﬂr/// Thru
(QHoles)

12,1 .

7 155¢td o
a3 |
Pipe Thd. /_J_Ll

-PIPE FLANGE STYLE No. 762198 For
USE ON AUXILIARY SWITCHES

Fic. 41

switch to an operating rod travel of
from 1 to 3 inches. The angular travel
of the rotor is always 90 degrees.

Where the wires arc to be carried in
conduit, the auxiliary switches are ar-
ranged to accommodate a special nut,
Fig. 41, with 1}4-inch pipe threads
which can be bolted to the switch
bracket. The nut with mounting bolts
Style No. 762198 is not included with
the switch style number, but will he
furnished, if desired, without additional
charge.

Orer-All Length in Inches from Front StvLe No
of Base to Rear of Swatch With ¢t over Without Cover
45g 676 857 591 816
63 676 960 591 819
8 676 963 591 822
1% 676 966 591 825

*The letter "a’’ and *'b’"* designate "'make’’ and *'brcak’” as shown in the N. E. M. A. hand book on switching equipment.

Order by Style Number
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ROTARY SWITCHES—TYPE W-—Continued

WEATHER-PROOF AUXILIARY SWITCHES

F1G, 42—2-POLE AUXILIARY SWIICH,

Cover REMOVED

The type W weatherproof auxiliary
switches are completely housed for out-
door applications. See Fig. 43. They
are used with remotely controlléd, gang-
operated, disconnecting switches, or for
any other application where it is de-
sired to give a signal or alarm as to the
action of some mechanical device.

These switches can be furnished in

Description
2-pole, 1-“a"'—1.b""*
4-pole, 2-*a™—2-*b‘‘*

6-pole, 3-a""—3.h's
10-pole, 5-"*a’'—5-b'*

2, 4, 6 or 10-pole types and are manu-
factured from standard indoor switch
parts mounted on a cast brass base to
which the cover is bolted.

The base contains 3 holes for 3¢-inch
mounting bolts. Holes tapped for con-
duit connection are provided on two
sides and the top, two ot which are fitted
with pipe plugs. These holes are for

STYLE NUMBERS

Over-All Length in Inches from Front
of Base to Rear End of Switch

e

10%
134

FI1G. 43 —2-POLE AUXILIARY SWITCH.
COVER IN PLACE

l-inch conduit on the 2 and 4-pole
switches, 1%-inch conduit on the 6-pole
switch and 114-inch on the 10-pole switch.

A substantial cover, with a cast alloy
flange, is provided to cover the switch.
This cover contains an inner lining of
insulating material.  All joints are fitted
with gaskets to assure weatherproof
construction.

Style No.

599 938
599 939

599 940
599 941

*The letters *a* and "b** designate *'make’ and *‘break’ as shown in the N.E.M.A. hand book on switching equipment.

Dimensians are for reference only.
an: e ¥

For official dimensions apply to the nearest district office.

OUTLINE DIMENSIONS IN INCHES

foPoreslSlyleto] A | B
41599939 HAT 9

Section A4~ |6 1599440);
10 1599%4] /578 /44 ' 24,

/'..-
A-Toper Pipe Tp —

D P 252
Tho=

| ) |

1
|l

[8]¢C
2 159993845 T |1

9 /4
\0F /Z;

i~
o

o

3

Mﬂ L;;

~123 Aporax I+

Fi1G. 44—2, 4, 6 AND 10-PoOL.E, 10-AMPERE, 250-VOLT AUXILIARY SWITCH

Printed in U.S.A.

Order by Style Number






