
Section One.

an engineering history
OF THE SMALL MOTOR

(Continued from page 2, section 1).

> tho appearance of the device,
his “Fort Wayno Vacuum Cleaner

Motor," and the demands for this

motor for vacuum cleaners and simi-

lar applications runs into enormous

quantities. It is interesting to note

that at the time of designing the

oiiglnal motor of this type the essen

tial parts were copied after and re-

duced in size from existing motors of

lai Re sizes such as were in common

use at that time. This design then

demonstrated the practicability of
the small motor and marked the real

beginning of the growth of the small
motor department of the General

Electric Company.
The advancement in the arts and
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uses of electricity, brought about the

desirability of alternating current

for use in electric lighting and it has
been tho history of the small motor

that it has followed Ute lead of elec-
tric lighting development. The use

of alternatnig current for lighting
made necessary the development of
tho alternating current small motor.

One of the first forms of alternat-

ing current small motor was that
known as the split phase motor.

This motor consisted of a stator or

stationary element and a rotor or ro-
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Cl ief Engineer, Fractional H. P.

Motors, Fort Wayne Works

tating element. The stator consisted

of a ring of sheet steel laminations

in which were cut a number of Incis

ions or slots. In parts of these were

wound carefully insulated stator

•coils. In the remaining slots of thie

m ;nber were wound coils of bare

copper wire, the ends of which were

jo ned together to form a completely

sh >rt circuited coil. The insulated

co Is w«re known as the main wind

in ;s. The short circuited coils wen

called “shading coils” and they wer.-

jc <1 to sustain the magnetic action

of the main coils, thereby creating

tha effect of an auxiliary winding

placed midway between the main

•Tops. This form of motor was used

-Ju sjicly for electric fans of the ceiling

‘ typo and thfs same general scheme of

winding has continued in use for thi.

ii.rpose up to the present time.

The “shading coll” type of winding

•w; s somewhat improved by the list

of the so calHI "Tesla Split Phas< !
. Tjii# winding lIML*
winding of coarse wire in slots as]
explained above? and an additional!

winding of fine wire placed midway-

between the coils of the coarse wind-

ing, but in the same slots. This ac.

cemplishes the same purpose as the

“shading coil” winding mentioned:

al o. e, but is much more effective

Faith

The 'greatest word in any language is—FAITH. It is the fund-

amental principles of all religion—the foundation of all busi-

ness - s . X &

Without faith all would he chaos- Governments, courts,

banks, and the institution of the family would go down in ruin.

Washington had faith at Valley Forge—Lincoln at Gettys-

burg-Roosevelt had boundless faith in the American people.

To believe in something with all your heart—to be absolutely

without fear of obstacle, courageous in the face of envy and

smiling at defeat until it turns to victory. That is faith.

To every man and woman in the world whose confidence and

ffood will we enjoy, we owe an obligation—to safeguard their

To every person whose good fortune depends upon our good

faith we are gravely responsible.

We have faith in our own town and in you G. E.

Holthouse Drug Co.

“The Drug Store Ahead”

since the action of producing an in-

tervening field between the main

colls is enforced instead of induced.

The rotor or rotating element of

both the "shading coil” type of the

Tesla Split Phase was of the "Squir-

rel Cage” variety. A "Squirrel cage

’ rotor" or secondary element consists

, of a laminated sheet steel core

through which extends copper rivets

or bars, located near the air gap or I
air space between the stationary and

rotating elements. These copper

rivets or bars form intimate electri-

cal connections between the copper

sheets or end rings on the ends of

the secondary element.

The electrical action obtained from

a motor of this type may be summar-

ized as follows:

The voltage is impressed upon the

windings of the main coils and start-

ing or “Split phase” coils alike. An

electric current flows in these coils

which magnetize the laminated struc-

ture of both tho stator and rotor ele-

ments. The resulting magnetism in-

duces currents in the secondary in

certain phase relations such that

these currents reacting with the mag-

netism, produce a rotational effort

?r torque. As the motor speeds up

the rotating element generates a

magnetizing force in the position of

the auxiliary, or "Split Phase” wind

ing and the utility and necessity of

She latter disappears. Since the na-

ture of this auxiliary winding is such

I hat it would become very hot ii left

connected in the circuit, an auto-

matic cut out device was designed to

i tomplish this, at a certain prede-
termined speed, and the motor oper-

ated thereafter on the main winding

alone.

This type of motor known as the

-plit phase induction motor, was or

iginally made for use in small desk

'an.q but as designers dnd manufac-

urers advanced in the art it was

found that by using a clutch it could

be used for starting and operating

machines requhin considerable pow-

er, i. e., these motors could be built

n sizes ’4 to t» H. P. These motors

¦ ire of the constant speed type and

; end themselves admirably to a great

i number of applications. While this

I ypo of motor was invented almost

wenty years ago it is still in use and
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Assistant Chief Enqjneer, Fractional

H. P. Motors, Fort Wayne Works

is now being manufactured by cer-

tain manufacturers, Improvements

in design have enabled its manufac-

ture omitting the clutdb, which has

been the source of more or less

trouble.

The Fort Wayne Works of the Gen

eral Electric Company builds this

type of motor under the designation

of type S. A., meaning “Small Alter

nating,” and the ’-1 H. P. size used

for driving washing machines and

similar devices will be made at Deca-

tur. It consists of essential parts

mentioned above, but in order to sim-

plify and cheapen its cost without de-

preciating its reliability or worth in

any respect, the "squirrel cage” sec-

ondary has been made the stationary

member and the wire wound element

has been made the rotor, in other

words, the motor has been “turned

inside out.”

The motor as it is to be manufac-

tured at Decatur will consist of the

essentia! parts: The stator or squir-

rel cage, whose outside acts 'as a

case or housing for the motor, the

end shields or bearing arms, carrying

I the bearings, which center or locate

the rotor or wound clement which in-

volves inside of the stator, and the

rotor which carries a shaft collector

I ring and pulley. Running in contact

I with the collector ring, which carries

the automatic cut out, are the brushes

The brushes are insulated by what is

known as brusliholders which termin-

ate on the outside in what is known

*us terminals, it is at these terminals

that the leads arc connected from

the power circuit.

Thus we sec the several stages of

development through which the small

motor has passed—from that of very

primitive and crude instrument of

uncertain performance to a neat,

compact device of powerful capabili-

ties of doing work.

The reader should- not lose sight of

!he fact that there arc a number of

other types of motors which have |
gone through similar evolutions to |

that of the split phase motor. The!

General Electric Company manufac-

tures five other types of fractional

horsepower motors—the repulsion in-

duction type R. S. A. largely used for

operating pumps, air compressors,

etc., —the polyphase induction motor

type R. K, T„ the straight series

motor type S. D. A., largely used for

vi'c uum cleaners, the universal motor

I used principally for electrically driv-

en hand tools such as electric drills,

valve grinders, and like devices, and

the direct current motor type S. D.

which is applicable to all services

where direct current power is sup-

plied. A great deal of time and labor

hue been spent on perfecting and im-

proving these various types of motors

The art of small motor engineer-

ing has advanced from the old so

called “cut and dry” method of de-

signing to an exact science and the

laws of motor design are as applic-

able to the >4 H. P. motor as to the

1000 H. P. motor and there are num-

erous complexities entering into the'
design of fractional horsepower mot '
oik that can be neglected when work-

ing with motors of large capacity. No

smal portion of the engineering work

required in connection with the small

motor is that of designing a motor

sqitable for a given application. As

an example of this consided the phon-

ograph motor. One of the first types

of phonograph motors was designed

to wind the phonograph springs,

nfi rely replacing the manual opera-

tion, This required a motor of spe-

' cji'l frame construction in order to

plermit its being mounted on the cab-

inet of a phonoraph in such a posi-

- th i- as to replace the crank. A con-

sii'crable speed reduction was neces-

! story to provide the necessary turning

dfiort at the slow speed at which the

: sjpring should be wound. At the

". time it was necessary for the

i >!' h.;ner to bear in mind that the

iOi eration of the device must be as

: noiseless as possible. These consid-

‘ qrntions led to the use of a worm

' ai d wheel gear reduction, the "gear

I lUx” or housing for which was al-

II Hi >st as large as the motor itself.

Again the appearance of the motor

5 ] ap- ‘ Its mounting must be given at-i

! tp'.ticn. in order to make it attractive

1 jhi I saleable. The designer is furth-

‘! er limited by the cost of the motor

if:- If or making an adaptation of it

;to the machine to be driven. The

it nand for the “most for Mie least”

li -st ever be considered in the man-

tpidure and sale of shMll motors.
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W. A. KLEPPER

Vice-president and general manager ,
of the Cloverleaf Creameries com-]

11 any and one of the real boosters for

I Decatur.

CUT THIS OUT—-
IT IS WORTH MONEY

Cut out this slip, enclose

with 5c and mail it to

Foley & Co., 2535 Sheffield Ave., Chi-

cago, 111., writing your name and ad-
dress clearly. You will receive in re-

turn a trial package containing
Foley’s Honey and Tar Compound,
for coughs, colds and croup: Foley
Kidney Pills for pain in sides and

back; rheumatism, backache, kidney
and bladder ailments; and Foley
Cathartic Tablets, a wholesome and

thoroughly cleansing cathartic, for
constipation, biliousness, headache,

-and sluggish bowels. Sold everywhere.
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Chairman Ticket Committee

Pneumonia £ y
often follows a .ijj)

Neglected
KILL THE COLD!

HILL'S

Standard cold remedy for 20 years
—in tablet form—safe, sure, no

opiates—breaks up a cold in 24

vI&W hours—relieves grip in 3 days.
Money back ifit fails. The

WX genuine box has a Red
top with Mr. Hill’s

P icturc -
At AllDrug Stores

CRYSTAL THEATRE
TONIGHT

“TIIE BLOOMING ANGEL ”

A big five reel comedy drama produced by lhe Goldwyn
company and featuring the famous and fascinating
screen star

i MADGE KENNEDY.

A picture you can’t help but like, and one that is excep-

| tionally giod. If it’s a Goldwyn it’s got to be good and this

¦ I one certainly is.

“DAMAGED NO GOOD”

I
Another of the famous two-reel Sunshine comedies with

the whole crew oj real comedians. A show for the whole

family.
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