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New Information DESCRIPTIVE DATA 10-100 

EFFECTIVE APRIL 17, 1939 WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS 

TYPE DnW "DE-ION" MOTOR WATCHMAN 

1 and .3 Phase 

Manual Motor Starter for A-C. Motors 

1/4 to 7½ Hp. 

Indicating 
+-Handle 

"De-Ion" 
Arc Quenchers➔ 

Bi-metallic 
Dixc Overload➔ 

110 to 600 Volts 

FIG, 1-TYPE DnW "DE-ION" MOTOR 

WATCHMAN IN STANDARD 

SURFACE ENCLOSURE 

FIG. 2-SIZE 1 TYPE DnW "DE-loN" MOTOR 

WATCHMAN IN FLUSH ENCLOSURE 

WITH COVER REMOVED 

DISTINCTIVE FEATURES 
e "DE-ION" ARC QUENCHERS most effectively open circuit and save contacts from burning. 
e QUICK-MAKE AND QUICK-BREAK TRIP-FREE toggle operating mechanism. 
e POSITIVE INDICATION of all switch positions (On, Off, Tripped). 
• Bl-METALLIC DISC TYPE overload relay provides inverse time limit motor protection. 
e NON-CARBONIZING, NON-WARPING, moisture-proof arc boxes and relays. 
e SAFETY INTERLOCK prevents contact with live parts. 
0 DOUBLE BREAK silver to silver contacts eliminate necessity for flexible shunts. 
e STRAIGHT THROUGH WIRING and easily accessible terminals. 

OFF ON 
FIG, 3-THE HANDLE INDICATES 

Westinghouse Electric & Manufacturing Colt\pany 
Eaat Pittaburrh, Pa. 

Org. A, B, D, Y. Agent-Jobbers and Cust. A, X, Y, b, s, X, C. 
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PAGE 2 WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS 

Hinged Cover. 

N on• Carboniz­
ing Moisture­
proof Porcelain . 

Trip-free Indi­
cating Toggle. 

Latch for Lock­
ing Off. 

Oblong Holes for 
Lining Up. 

TYPE DnW "DE-ION" MOTOR WATCHMAN-Continued 

DISTINCTIVE FEATURES 

FIG. 4-" DE-ION" MOTOR WATCHMAN 
CLASS 10-100-SOA WITH HEATERS IN PLACE ; 

SHOWI NG GENEROUS WIRING SPACE 

APPLICATION 

Accessible Line 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 
Nith Heaters In­
stalled. 

Interlock for Safety 
Prevents Contact 
with Live Parts. 

" DE-ION" ARC QUENCHER 

, . . 

s,m O MOVING CONTACT 

How B1-METAL Disc 
RELAY WORKS 

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. 

110 to 600 Volts Ratings and Nomenclature. 25 to 60 Cycles 

MAXIMUM HORSEPOWER CLASS NUMBER 
3 PHASE I PHASE Water-Ti:l,ht For Hazardous 

Standard Flush Type Dust-Tig t Locations Class Switch Sheet Steel Steel Cast Iron I Group D, Class Unit 110 208- 440- 110 208- Enclosure Enclosure Enclosure JJ{l_~'¥', Ges 
Without Volts 220 600 Volts 220 NEMA NEMA NEMA Tves III Enclosure Volts Volts Volts Type I Type lb IV, VIII, 13(> 

l½ 2 2 l l½ 10-100-SO 10-100-PO 10-100-WO 10-100-UO 10-100.0 Hi 2 2 l l½ •10-100-SOA ... ...... .. ... ... . .. ... ... . ... .... . 
3 s 1½ 13,S 3 10-100-Sl 10-100-Pl 10-100-Wl 10-100-Ul 10-100.l 

• Bapecially deaisned for loom motor service, a Size O switch in a Size l box. 
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DESCRIPTIVE DATA 10-100 

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS PAGE 3 

TYPE DnW "DE-ION" MOTOR WATCHMAN-Continued 

FrG. 5-SrzEs O AND I "DE-IoN" MoroR WATcH,tAN STARTERS 
IN STANDARD SURFACE ENCLOSURES 

FIG. 6-FLUSH TYPE 
ENCLOSURE 

e 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. Indicating of all switch positions 

(on, off, tripped). 
4. Capable of rapid and accurate 

inching operation. 

e 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 

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 O and 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 nor carbonize. All metal 
parts are cadmium plated or tinned to 
resist corrosion. 

ed in porcelain arc boxes. All contacts The switch unit mounts in any en­
are steel-backed silver buttons. Double closure by only one screw at the top of 
break silver contacts-plus the "De- the base. The lower end of the base is 
ion" arc quenchers-assure minimum hooked into place over a projection in 
contact burning, and eliminate the neces- the back of the cabinet. 
sity for flexible shunts. Size O 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-Sl 
LINESTARTERS) to accelerate the move­
ment of the arc into the "De-ion" grids. 
This also requires a different arc b_ox. 

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 

FIG, 9-"DE-IoN" MOTOR WATCHMAN 
MOUNTED ON LOOM MOTOll 
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PAGE 4 WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS 

TYPE DnW "DE-ION" MOTOR WATCHMAN-Continued 

FIG. 10-WATER-TIGHT "DE-IoN" MOTOR WATCHMAN 

e ENCLOSURES 

Standard steel enclosures (Type S, 
Fig. 5) 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 intedocked for safety so 
that it cannot be opened unless the 
switch is in the "off" position. A spring 

latch holds the cover closed, and only 
one padlock is needed to lock both the 
switch off and the cover closed. A small 
latch 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, 11-SIZB O "D1t-IoN" FIG, 12-SIZB 1 "DE-loN" FIG. 13-"DB-loN" WATCHMAN FOR CLASS I GROUP D AND CLASS II GROUP G 
MOTOR WATCHMAN MOTOR WATCHMAN HAZARDOUS LocATIONS 
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INSTRUCTION LEAFLET 2346-D 
(Filinc No. 15-500) 

TYPE MW MOTOR WATCHMAN THERMAL OVERLOAD RELAY 
INSTRUCTIONS 

· Application 
The type MW Thermal Overload Re­

lay employs an electrically heated bi­
metallic disc to open a pair of contacts 
in the coil circuit of a contactor for the 
disconnection of power on the occurrence 
of an overload. Heatini:: 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 I 
ampere in an a-c. circuit and 50 volt­
amperes at a maximum of I ampere in 
a d-c. circuit. 

The relay will provide protection 
against abnormal load conditions to cur­
rent values exceeding locked rotor cur­
rent. In accordance with the National 
Electric Code the relay should be pro­
tected against short circuits bv 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 deprPssing the reset rod. 

Under normal operating conditions 
the reset rod may be used as a spring­

In case automatic resetting of the relay 
is desired it is necessary only to remove 
the reset rod . This is accomplished bv 
deflectin~ the contac:t spring until clear­
an<'e 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 heater rating at that 
ambient temperature. 

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

returned stop button, separating the re- FiG. t-THER'1AL o,·rrnwAn R rrL"' s 11 o w,NG 

lay contacts when fully d~pressed . How HEATE :t ls 1,-;sTALLE l> 

HEATER APPLICATION TABLE 

Fl"LL L oAu Cn~1~E :'\T or- ?\ I onrn. 

Heater• Heater Table :-- o. I Table :--o. 2 T a l, le :--o . . I 
Style Code Relay Ambient R elay Ambient R ela y Am h ir,nt 

Number Marking Same as ts• c . Al>o"c .10° C. Abo\·c 
Motor Ambient ~l ot or Ambient ~l o tor Ambient 

1 129 372 X , 49 0 . 50 to 0 . 54 0 . 44 to 0 . 44> n .. 11, t o 0.4 .1 
1 129 373 y .55 0 . 55 t o 0 .62 0 . 50 t o 0 .. H 0 . 44 to 0.4') 
1 129 374 z . 6.1 0 . 6.1 to 0 . 71 0.55 to 0 .62 0 . 50 to 0 . 54 

966 465-B AA . 71 0 . 72 to 0 . 79 0 . 63 to 0 . 71 0 . 55 to 0 . 62 
966 466-B AB . 82 0 .80 to 0 .89 0 . 72 ·t o 0 . 79 0 .63 to 0 . ii 
966 467-B AC .93 0 .90 to 0 .99 0 . 80 t o 0 . 89 0 . 72 to 0. 79 
966 468-B AD l.0 l.00 to l.04 0.90 to 0 . 99 0 .80 to 0 . 8'1 
966 469-B AE l. I l .05 to I. 18 1.00 t o l.04 0.90 to 0,<J9 
966 470-B AF l. 2 1.19 to 1.3'2 1 .05 to l. 18 l.00 to l.04 
966 471-B AG l. 4 I. 33 to I. 49 1.19 to 1.32 l.05 to I. 18 
966 472-B AH l. 5 l. 50 to I. 71 I. 33 to l.49 1.19 to 1..12 
966 473-B AI l. 7 I . 72 to l.89 I. 50 to I. 71 I. 33 to 1.49 
966 474-B AK 1.9 I. 90 to 2 , OQ 1. 72 to 1.89 I. 50 to I. 71 
966 475-B AL 2. l 2 . !0to 2 .35 I. 90 to 2 .0Q I. 72 to 1.89 
966 476-B AM 2 . 5 2 .. 16 to 2.65 2 . 10 to 2.35 l. 90 to 2 .0<J 
966 477-B A:S 2 . 7 2.66 to 2 .98 2.36 to 2.65 2 . 10 to 2..15 
966 4711-C AO 3 .0 2. 99 to 3 . 35 2 .66 to 2.98 2 . 36 to 2 .65 
966 479-C AP 3 . 4 3 . 36 to 3. 75 2 .99 to 3.35 2 . 66 to 2,C/8 
966 480-C AR 3 . 8 3. 76 to 4 . 21 3 . 36 to 3. 75 2.99 to 3 . 35 
966 481-B AS 4 . 3 4. 22 to 4. 71 3 . 76 to 4.21 3 . 36 to 3. 75 
966 482-C AT 4.8 4 . 72 to 5.3.1 4. 22 to 4 . 71 3 . 76 ~o 4.21 
966 483-C AU 5 . 4 5.34 to 5 .94 4 . 72 to 5.33 4 . 22 to 4 . 71 
966 484-C AW 6.1 5.95 to 6 .6.1 5. 34 to 5.94 4. 72 to 5.33 
966 485-C AX 6 . 8 6 .64to 7 . 52 5.95 to 6.63 5 . 34 to 5.94 
966 486-C AY 7 . 7 7 .53 to 8.51 6.64 to 7 . 52 5,95 to 6 . 63 
966 487-B AZ 8 .5 8. 52 to 9 . 31 7. 5.1 to 8.51 6 .64 to · 7 . 52 
966 488-C BA 9 .6 9 . 32 to 10.5 8. 52 to 9 . 31 7 .53 to 8 . 51 
966 489-B BB 11. 10. 6 to 11.5 9.32 to 10 . 5 8. 52 to 9.31 
966 490-B BC 12. 11.6 to 12.4 10.6 to 11.5 9.32 to 10.5 
966 491-B BD 13. 12 . 5 to 13. 4 11.6 to 12 . 4 10 .6 to 11.5 
966 492-C BE 14 . 13.5 to 14.9 12 . 5 to 13 . 4 I l.6 to 12.4 
966 493-D BF 1'6 . 15.0 to 17 .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 to 19.0 17 .6 to 18.2 15 .0 to 17 . 5 
966 496-C BI 21. 19. l to 20.5 18.3 to 19.0 17 .6 to 18. 2 
966 497-D BK 23. 20.6 to 22.6 19.1 to 20 . 5 18.3 to 19.0 
966 498-D BL 25 . 22. 7 to 24. 9 20.6 to 22 .6 19 . 1 to 20 . 5 
966 499-C BM 21. 25.0 to 28. 4 22 . 7 tc 24. 9 20.6 to 22 .6 

1 040 588 BS 29. 28.5 to 32. 2 25.0 to 28 . 4 22.7 to 25 .0 
974 084-A BO 31. 32.3 to 35.0 28 . 5 to 32. 2 25.0 to 28.4 

l 040 589 BR 36. ············· 32.J to 35.0 28.5 to 32 . 2 
1 040 590 BS 40. .............. . .. .......... 32.3 to 35 . 0 

HE AHR 

ooueL£. BREJ\K 
5/Ll/f.R CONTACT.5 

THtRM05TAT 

OISC 

F1G. 2-SECTIONAL Vrnw TYPE MW OvF.RL0AD 
RF.LAY 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
c-ation 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 115 % to 125 % of the 
rated motor current. 

The current rating of the- relay (see 
Table No. I) is based on an ambient 
temperature of 40°C. Standard motor 
ratings are also based on an ambient 
temperature of 40°C. For prott:-Ction of 
the motor when it and the relay are 
operated in a common ambient tempera­
ture, heaters should be applied according 
to Heat.er Table No. 1 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, afkcting there­
by its tripping value. Heater Table No. 
2 is for use when the temperature of the 
air within the cabinet and immedi.ately 
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 di!Terence 
is 30°C. • 
Renewal Parts 

TypeMWOverloadRelayComplete S# 972879 
Reset push rod .. .. ............. S * 8998<>2 
Push rod coil spring ........ , .•.. S * 899855 

lm--l----+---1-+ ', -H.-+-i--l -~~ I, ++-+--+--- -'1 _,__, 

I 
6'181--l-+-.--H-+-'-H-hrl-H-++-++"-+-·-I 

t i i -- T -t '-7-

4 

I • : -

i 
\- - .. - -- j f 

2~111!!.-l-'-!-'-l-j-LLLL+..LL
1
i- L. LLLL4-'H--, 

· •· ~ Trip from cold start 40°C , J - -' 
_ • . .. \ 1 J r;,'plimefromhots/arf LJ_J __ 
-"- I,). · .. ,, ('(tfW preliefl~ at ~0% roter.cu~rtnf) 

I . 
41'1-< •:!\':~~"" · - +4 + -
t+.+ ·~~ 

0
4 %RabnqAmps 

100 lOO JOO 400 500 600 700 

FIG. 3-AVERAGE TIME CURRENT CUR\'E 

• For totally eacloaed, aplaab-proof, drip-proof and all other contlauoua rated 50" and 55° motora, uae one aize amaller Heater■• 

Westinghouse Electric & Manufacturing Company 
Printed ia U.S.A. (Rep. 11-41) Eaat Plttaburch, Pa. 
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