] /ﬂ ‘ motors: characteristics

With new insulations, steels, designers obtain more mogq, pe

With 85% of Indusiry's machlnes powered by motors,
changos in practice have wide significance. One is
a swing to lull-voltage starling, even lor motors up
to 3000 hp. This means simple, lass-costly control,
less maintenance. But before adopting it, check your
generating equipment or ulility supply to be aure it
can handle the starting cutrents.

Another trend: Growing use of adjusiable-speed

Today’s frnmes pack more hp
For the time being, ihis NEMA rorating of motors is confined
1o inlegral aizes 1o 30 hp. How did it come about? Remembor,
mony molor Irame sizes usod today were osiablished 25
yoars ago. During that time there hove been Iwo signlficant
advances: better insulations and beher lamination materials.

Motor insulalions, bosed on 1929 standards, included cotlon.
covered wire, popar and cotion slot and phase covorings.
Impregnating varnishes were made of notural resins, oils and
solvents. 5o 1o ge! sultoble dielecuic oth, a bl
mass of Insulalion was needed.

insulations todoy Incorporale synthetic materiale. For ex-
ample, ioday’'s syntheiic-resin coating on wire is thinner but
olfers highser resi 1o tealk than the otd doubl; 1k
cavering. Syathelic materials in slois, between the phases
ond in lead prolection, are doing an oll.oround better job,
Synthetl (shes more ghly bind and

protect the windings.

Thus synthatica mean loss Inauiailon maas Is required. Lesa
mass of insulation means more topper can be put into o
siator slot. Righl ofl, this gives a stronger magnetic circuil,
But a blg secondary advantage is In heal tronsfer, Less mass
ol insulation means greater heat transler lrom copper through
1o the iron and of} to the codling medium,

Bettor lami; arials give red: d iron loss. These
rerated motors will operate at higher flux densilies, meaning
ioes {ron required lor a given horsepower.

But while [rame sizos come down, shafling sizes hold the
same. Why? There have boen no comporable advances in
shalting design and materlials, so more oulpul trom o given
f{rame siza meana g propartionately larger shali.

This NEMA rorating is o racommondation anly, s0 all manu.
faclurers don't have io adopt i1, But they will. To you, rarating
will mean nesd to siock additional renewal parts and some
additional molors durlng the tronsition pertod, Will you get
tho same degroo of liberality In dosign? Yes. More homse.
power Is belng packed into smaller frames, bul aach motor
wiil hold to all existing NEMA perlormance standords cover.
ing torque, starllng current, temperature rise, oic.

For most johs, ac motors suit

To geol the proper perspective on today’s molor pleture,
remomber that the ac polyphase induction mofor {8 used in
9 oul of 10 industrial applications. Thia group includes the
svor-popular squirrel-cage, the wound-rolor, and the adjusl-
able.spaed commutator molor. The squirre] cage Is the grand-
daddy and the widest used. in one form or another, It drives
more machines in industry than any other motar type. [t is
simplesi in conslruciion, has lowest wearing paris. Thia boils
down to low maintenance and low lirsl cost.

The usual squlrrel-cage motor rung at consiani speed. The
“multi-apaed” type has fitional i iiting it 1o
oporale al iwo or more lixed speeds. Whatever the spoed, |1
is heid bly steady dl ol load ch And

equipment and dc motors meets the
produclion-volume demands of moder,
Perhaps most important: Molor manufaey
pack more horsgpower into each poung o
This has been going on lor yeara. Byy, o of J
1954, you'll see the first trickle of now NEMA ¢
motore coming into industry. Some will fiy twieg
much horsepower inlo the same sizes. ,

Precision
N Machiy,

because most industrial machines do run at o constany
the one or more lixed rates avaliable from o tquirrgl
make i1 suflable lor many | 3
Tho aecond polyphaso induction machine s (he »
rotor, often called the elip-ring type. Spoed cun be adjus}
but will vary with Jood when for below rated Pend
wound-rotor type fils on o conveyor drive, lor ozample; >
can be incroased ar decroased 10 maat changes in the toa
Koop it in mind olso on powar systoms with [imiled copag|
it provides high starting abllity with low inrush current,
Third in the polyphase Induction group is the otjustab)
spoed commutator molor. Although little used compared
its brothers In the induction group, this motor offers pesd
varlation of aboul 4:1 {or centinous operation and over 3
lor Intermiitent operation, Thia type often 1okoo the placy of
a squirret mdtor bined with an adjustoble.speed®
mechanical transmiasion. v
When it comes t0 synchronous molors, we find most of them
driving heavy machines. They cun s\arnt and occsletdie aven
the heaviest loads, pull them at conatant speed. About 30
tpm is dividing line belweon 30 called low and high speed
Many plants today are speciliying synchronous molors with
08 leading power lactor lor all big deives. In additien b
constan! speed and power loctor improvement, synchronous
motots are also used because: (!} they olien cost lsas than

other motors when property applied {2) thoy ofler o power

cost saving. This results trom high elliclency = up In the 8
1o 87% ronge. But when examining the high-ofliciency angle
koep In mind the somewhat greater maintenance resulting
from de excitation, brushes, slip rings and rofating Oeld.

For speed control, de gets nod

Whote an ac molor won't do the job satlslactorily, considet
« dec motor. They are premi ced prod cially o

pri
larger aizes. But they ofler lopnotch adjustable speed, oifective -
and simple control of torque, acceleration ond docelesation. . .-

Even with limilations ol @ commuiator they con and &
handle tough duly cycles.

Yes, the dc molor ls growing rather than slipping. Need lof
crillca) speed ad) in pr ofien finds
de¢ motors operaled in tandem wilh speed of each unit chong:
ing proportionally over a wide range.

Speed can be adjusted in the dc molor in (wo ways. Arma-
tute vollags can ba varied, a1 you can wary leld curtent
In some coses, both are varied. Raising armature voilage
spoeds up the molor, ralsing lield curren! slows il.

A low words about dc molor size: Rule of thumb says thet

ical siza i3 not ded ay long as product
of horeepower and speed Is leas than 1.5 million.

Voliago-wise, think in terms ol 250 volis {or units up lo 2%
hp, 600 v for 600 10 1000 hp, 700 or 900 v above 1000 hp.

Wheto do you get the dc voliage? A cloge tally today sho¥®
thal 95% of all dc molors operate irom ac sysiems, throvgh
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TODAY'S ELECTRICAL PRACTICE

i i (aeo pp 120, 121).
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Synchronous or induction ?

Ono ol today's big moior quostions s vhnn' to u-uuc :yn~
h unit and when an induction. Here's the

g lication a
Synchronous motors con ba used lor any’ appl
NEMA dmign-B squitcel-cage wlll handle. But whelher a
should be used is another matler. Cosl-wise,
oy

hore's @ handy rule: Synchronous motors are less axp-ndv"
than squlsrel-cage i rating esceeds | hp per rpm, But n:'.
doesn't toke Into account the higher power tactor and elli-
cioney of the synchronous motor. These iwo lactors olnn.han
mighty important in low-spesd motors 1450 rpm o1 lenal, whete
i and effictency ol squirrel-coge molors are poar.

For especially low starting ¥va, when controllable torque.
tva or variable speed is wanted, otther a wound rotot ot @

\.spoed motor and alip coupling may be used. Power
lacter and efficiency of today’s 3600-rpm squirrel-cage motors
are good, And this holds too lor 1800 v‘pm‘ So unless pl Im-
provoment |s aspocially imporiani, aquircal-cage molors are
togical Gst choice. But rarely will you find induction moln'vn-
doing o good job below 500 rpm becauss ol low pl and elf-
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summary of motor characteristics and applications

dc and single-phase motors
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TODAY'S ELECTRICAL PRACHICE

clency; 8y motors, whth leoding or unily pl. show
ood afficiencies down to 72 tpm. .

’ What abou! leading-power-laclor mdtors? They're generclly

Jaas eflicient than unity-pt. But they, d.o goublo duty. Use thom

in your plant whon: (1) you neod power-lacior correction

(2) you wanl molors to handle exceptionally high stanting.
pull-ln or pull-out forque.

2- and 3-phase motors
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