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SPEED CLASSIFICATIONS OF ELECTRIC MOTORS

T'he electric motor may assume practically an infinite number of different forms
and may be applied to an almost unlimited number of uses. Each motor, however,
possksses certain inherent speed characteristics by means of which it can be classi
fied in one of several groups. The following classification is practically that adopted
by the American Institute of Electrical Engineers, June 27, 1907, the wording being
slightly modified, for the sake of a more definite interpretation as applied to the
standard motors of Canadian Westinghouse Company, Limited.

a) CONSTANT SPEED MOTORS\in which the speed is either constant or
does not materially vary, such as synchrpnous motors, induction motors with small
slip, ordinary direct ‘current shunt motbrs and direct current compound wound
motors, the no load speed of which is IM\I more than 20 per cent higher than the
full load speed. \

b) MULTISPEED MOTORS (two-speed, three-speed, etc., which can be
operated at any one of several distinct spepds, these speeds being practically inde-
pendent of the load, such as direct current motors with two armature windings and
induction mytors with primary windings capable of being grouped so as to form
different numyers of poles.
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considerable range, but when once adjusted, remains practically unaffected by

:D MOTORS

D MOTORS in which' the speed can be varied gradually over a

the load; such as motors designed for a considerable range of speed by field

variation.

21 CoMPOUND WOUND MOTORS in which the speed can be varied gradually
over a considerable range as in 1) and when once adjusted, varies with the
load similar to compound wound constant speed motors or varying speed
motors, depending upon the percentage of compounding.

d) VARYING SPEED MOTORS or motors in which the speed varies with the
load, decreasing when the load increases such as series motors and heavily com-
pounded motors Examples of heavily compounded motors are those designed for
bending roll service and mill service, in whici, a shunt winding is provided only to
limit the light load operating speed

WESTINGHOUSE DIRECT CURRENT APPARATUS

For information concerning other Westinghouse direct current motors and
starting and controlling devices ask for the following publications:

Small power motors L. to 1 hep. Circular 1128
Type R power motors Li ¢ 10 Y ¢ 1099
I'ype K crane and hoist motors 2 % g o LL 1097
Mill motors 25 “ 150 ‘s 1147
Type EM large power motors 85 ‘“ s00 4 1138

Full ratings, dimensions, etc., are given on separate leaflets, which will be sent
on request
For starters and controllers both manual and automatic) ask for motor control

leaflets, series gooo



Types S and SA Motors
Direct Current

Constant, Varying and Adjustable Speed
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Type S Motors

Capacities and Types.




Speed Adjustments.

Construction

Motor Frame With Pole Pieces and

Field Coils

Frame.
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Field Coil and Pole Piece

Field Coils.

Vacuum Insulating Process.

Shunt Field Coils




Series Field Coils
Armature. |

Armature Windings. The arnatur are

Type S Armature Complete
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Type S

PARTS OF MOTOR

Motor

BEARING

Entirely Enclosed
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Brushes. The brushes are
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I'ype S Motor With Belt Tightening Pulley
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Inspection and Tests.

Type S Semi-Enclosed Motor With Back Gears

Ratings. The ma




14 1008 Tvypes S and SA Motors

Commutatien. Tyvpe S motor ire practicall parkle

cptible effect on the commutation

Characteristics of Field Windings. .\ shunt wound

at practically a constant speed at all loads and develops a torque

cases about in direct proportion to the current throug

ture I'he chief characteristics of a sertes wound motor are gre
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unless the load remains constant or nearly so
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nection or for gearing to pumps of all kinds.  Specig
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CURVES OF ELEVATOR MOTOR

Pump Motors. Standard type S motors are ad:




]

Type SA Motors

SA

WESTINGHOWYSE

TYPE S-No. 10 FRAME - 4 POLE

CURVES OF

BENDING

}
Amperes

ROLI

MOTOR



Machine Tool Motors.
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TYPE SA MOTOR WITH REAR BEARING BRACKET AND ARMATURE REMOVED

These characteristics make tvpe SA motors especially adapted for
high speed elevator work.  Their high torque with full field causes rapid

acceleration and quick and accurate stops, while the wide range of speed

adjustment permits rapid travel.  The motors are the roughly reliable

and operate equally well in either direction of rotation

Construction. Tyvpe SA motgrs have the same géneral de

construction both mechanically and clectricallyv. as the type S motors

121 and

described in the preceding pages, and in addition have auxiliary com

patating poles midway between adjacent main field poles. as shown

1 1

fn the illustration The mdin field poles ar unt wound, and their
strength depends on the adjustment of the controller: the auxiliary
;H‘?v LTe CTIC VOl )

In all typg SA motors the coils (n the ljl:\limr‘. poles are in series
with the armature circuit, so that the trength of thes poles depends
on the load of the motor and is alwavs proportional to the armature
caction ['his is true no matte hich way the armature is rotating

he result 1s that under the brushes is a fixed maenctic fiele of exactly

¢
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Starting Rheostat With Low-
Voltage Release and
Arcing Tip

Starting Rheostat With Low-

account of the peculiar and variable nature of elevator

no temperature ratings are given for ele

Voltage Release and
Blow-Out Magnet

maotaor

Motor Controlling Devices

[he Westinghouse Electric & Manufacturing Company

veloped and is prepared to furnish motor

many  classes of work

Starting Panel—Circuit-
Breaker Type

Special

tarters and controllin

line

rolling mill n

Starting Panel Fused
Switch Type



Controller for Bending Roll
Motors

Machine Tool Controller 1-10 H.P., 110, 220 and 500

Volts

NI
N
"

Controller for Bending Roll Motors
10-30 H.P. 110 Volts
10-s0 H.P. 220 Volts Reversing Controller for Elevator Service
10-75 H.P. s00 Volts . Type A Magnet Switches




Hustration t i few of the controll
f their desirable features

The starters arc cquipped with automatic low voltace release de

Dlow-out magnets, and are tho Iy rel 1 I
ul nditions of 1 ( By substituting a panel for the face
e | nting a fused swit L 1t-breake |
making a compact unit containing all the devices necessary for starting ’

The machine tool controllers are drum type and are operated by

means of a crank handle and ratchet wheel, which holds the handle

@quarcly on each operating notch until moved by the perator Con

tinuous movement of the handle from the off position first cut
starting resistance and brings the motor up to peed and then cuts 1 . '

field mtrol resistance until the desired speed i btained. Special

1 s been made for mounting the handle and ratchet wheel

separate from the controller when desirable to d f example n

¢ Lrriage falathe that the controller handle will travel with the

cuttn 1
'he excellent design of these machine tool controlle together

the high q f material and labor employed in their construction,
make them thoroughly reliable in service Al necessary safety device
| ignets. arce deflectors, and automatie st P ire used
to protect the controters as well as the motors, fr
The controllers forbgnding roll motors perate by varying the resist
LNCe 1 Seri vith the wf‘vlwx armature They have thicl pper con
( ents 1 mted on heavy soapstone discs and al 1 1 '

Bar Type Resistance Grid Type Resistance
RESISTANCES USED WITH WESTINGHOUSE MOTOR CONTROL DEVICES
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D.C.-D.C. Motor Generator D.C.-A.C Motor Generator

Type S Motor Driving Type S Generator Type S Motor Driving A.C. Generator
Manyv unavordable delavs, due 1o renew rk,

1 L large pereentag all man thu

keepin ( hine 11e the oreate irt of cerall

true tal king estabh 1 | 1¢ ma
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Type S Motor Belted to Line
Type S Motor Geared to Conkling Washer Shaft For Group of Small
Machines



) ) Type SV Motor Driving Jeans
duction ¢ odirect savn 'Vooperatin ville Centrifugal Pump

Type S Motor Driving Jeansville Centrifugal Pump
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T'ype S Motor
Driving Portable Aldrich
Triplex Mine Pump

Type S Motor
Driving Gould’s Triplex
Pump

¢
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Type S Motor Driving Roots’ Foundry Blower

T'ype S Motor Driving ABC
Ventilating Fan




TYPE S MOTOR DRIVING SPINDLF

WORKING SHOP

BORER IN WOOD

ITYPE S MOTORS DRIVING MOULDER AND PANEL RAISER IN

WO#D WORKING

SHOP



T'ype S Motor
Driving Sash Sticker in Wood
Working Shop

Type S Motor
Driving Miehle Cylinder

Press



Type S Motor
Geared to LeBlond
Lathe

TYPE S MOTOR DRIVING PUTNAM LATHE

Iype S Motor
y Driving Pratt & Whitney
Turret Lathe



TYPE S MOTOR DRIVING PUTNAM PLANER

I'ype S Motor Driving American
Tool Works Planer

Iype S Motor Driving Niles J&
Boring :Mill

|
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IT'ype SA Motor
Geared to Niles Boring Mill
Also Type S Motor For . ‘
Adjusting Position
of Cross Head

Type S Motor
Driving
Ingersoll Miller



Type S Motor
Driving
Cincinnati Miller

TYPE S MOTOR GEARED TO CYLINDER BORING MACHINE

I'ype S Motors
Driving Double Head Trans
verse Cincinnati
Shaper




Type S Motor
Driving Baker
Bros. Double
Spindle Rod

Boring Machine . '

Each Head, Driven
by, Direct /Belted
Motor

Type S Adjustable Speed
Motor Driving
Rickford Radial Drill






Type S Motor
Geared to
Lenox Bevel
Shears

I'ype S Motor
Geared to

Hilles & Jones Heavy

Punch and Shears



Iype S Motor
Driving Lea Cold Saw
by Means of
Morse Silent Chain

TYPE S MOTOR COUPLED TO UNITED ENGINEERING
42-IN. DROP HOT SAW

Type S Motor
Geared to Putnam
Hydrostatic Wheel Press




I'ype S Motor
Driving
Kimball Elevator
Hoist

Tvpe S Motor
Driving
Marshall Elevator
Hoist




IT'YPE MOTOR DRIVING OTTUMWA BOX CAR

TYPE S MOTOR OPERATING PAPER CALENDER




ITYPE S MOTOR GEARED TO CARLIN'S CONCRETE MIXER

IYPE S MOTOR BELTED TO CIRCLE SWING



Type S Motor Geared to United Type S Motor Geared to No. o
Engineering 4 ' Pipe Sizing Angle Straightening Machine
Machine

TYPE S MOTORS GEARED TO UNITED ENGINEERING
RAIL STRAIGHTENING MACHINES

e

Type S Motor Geared to 54-Inch Type S Motor Driving Stoever
Plate Shear— United Engi-
neering & F'ndry Co.

Pipe Threader
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b, vs ' Type S Motor
Geared to Pipe Coupling
S = AN

Tapper
United Engineering &

Foundry Company

ITWO TYPE S MOTORS GEARED TO PLATE ROLLS
ONE MOTOR FOR ELEVATING AND ONE FOR DRIVIN( . ‘

Type S Motor Geared to
United Engineering
Plate Straightening Roll



I'ype S Motor
Geared to 6-Inch
Pipe Straightening
Machine United
Engineering &
F’ndry Co.

TYPE S MOTOR GEARED TO BENDING ROLLS




Alternators |

Ammeters

Arc Lamps

Arc Light System

Balance Coils

Circuit-Breakers

~

ompensators for

ontrol

ontrollers

Converter

Electric Motor Vehicle Equipments

Generators, A.(

Generators, D.(

Lightning Arrester

Mercury Rectifier
Meters

Motors, Small Power

ALPHABETICAL LIST OF CIRCULARS

°\

@




In Force
Motors, A.C (

Motors, D.C. Tvje- K N

Motors, D.C. Railway
) |@

Oil Switches and Circuit-Breakers

Potential Regulators

Protective Apparatus

. Railway Diverters

Railway Repair Parts

[ Regulators
Relays | ( )
Rheostats

Rotary Converters

Transformers I

Vehicle Equipments

Voltmeters ce M

Wattmeters
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