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SUPE RSEDING

Int. Fed. Spee. CC-M-00841¢ (GSA-FSS)
Febroary 7, 1963 and

Fed. Spee. CC-M-641b

May 21, 1957

+FEDERAL SPECIFICATION

MOTOR, ALTERNATING CURRENT,
- (INTEGRAL HORSEPOWER, 200 HP AND
© SMALLER)

Thia specification was approved by the Commtsawnef, Federal Supply Serv--

ira General Qaﬂunn Adminiatrat
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l. SCOPE AND CLASSIFICATION

1.1 Scope. This speclfuatmn covers inte-

harapnnmer aimolanhses an

¥!3: norsepower, singiepnase uud umypudsu
induction motors and- polyphase synchro-
nous motors for use on altermating current
systems in nontactieal equipment.

1.2 Classification,

1.2.1 Types and classes. Motors furnished
under this specification shall be of the fol-

lowing types and classes; as speclfled (see
6.1):

Type I—Single-phase motors. .
Class 3—Permanent split capacitor.
Class 4—Two value capacitor.

Class 5—Repulsion,

Class 7—Repulsion induction.

Class 8—Repulsion-start induction.
Class 10—Split phase (capacitor start).

Type II—Polyphase motors.

Class 11—Squirrel-cage induction.
Class 12—Synchronous.
Class 13—Wound-rotor induction.

' 1.2.2 Enclosures Motors shall be fur-

nished in. the followmg enclosure. styles, as
specified .(see 6.1). :

Style Al—Open.
Style A2—Dripproof.
.. Style A3—Splashproof.

. Style Ad—Guarded. -

| Style A5——Drmpmof fully g'uarded.

fm- Hm use nf all Fadm-a! agencieg,

Style Bl—'Totally—enclosed non‘-venti- S

lated. '
Style BZ—Totally-enclosed fan-cooled
Styie B3-—W a.t.i‘:i"';"ji out,

.Style B4—Explosion-proof.
Style B5—Dust-ignition-proof. .

Note 1: * Motors with style A enclosures are varia-
tiona of the open motor, Motors with style B en-
closures are variations of -the totally-enclosed
motor.

Note 2: For definition of the various electncal
terms used throughout this specification, refer-
" ence should be made to A, SA C42.10.

2, APPLICABLE SPE\,II‘ICATIONS
STANDARDS, ‘AND OTHER PUBLICA-
TIONS-

2.1 Specifications and standards. The fol-
lowing specifications and standards, of the
igsues in effect on date of invitation for
bxds, form a part, of this spemfmatmn

Federa,l Stcmdards

Fed. Std. No 102—Preservalion, - Pack-
aging and Packing Levels.

Fed. Std. No. 123—Marking for Domea-
tic thpment (Civilian Agencies).

(Activntles outside the Federal tovernment may
obtain’ copies of Federal Specmcatwns. Standards,
and Handbooks as outlined under General Informa-
tion - in the. Index of Federal Specifications and

-Standards and.at the prices indicated in the Index.
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The Index, which includes cumulative monthly sup-
plements as issued, is for sale on a subscription
basis by the Superintendent of Documents, U, S,
Government Printing Office, Washington, D. C.
20402,

(Single copies of this specification and other -

product specifications required by activities outside
the Federal Government for bidding purposes are

available without charge at'the General Servicea
Administratinn Rosianal N ann fn Daskean  Wla—

--------------------- CHRMAVILIGL WLLILGD Ll LMD I, ANTW
Y?rk, Washington, D. C., Atlanta, Chicago, l’iansas
City, Mo., Dallas, Denver, San Francisco, Los
Angeles, and Seattle, Wash. '

(Federal Government activities may obtain copies
gf TFedersl Specifications, Standards, and Hand-
pooks and the Index of Federal Specifications and
Standards from established distribution pomts in
their agencies.) -

MILP-16298——Preservation, Packaging,
Packing, and Marking of Electric Ma-
chines Having Rotating Parts and

. Associated Repair Parts.

Military Standards:

MIL-STD-120—Marking for Shipment
and Storage.

‘M1L-STD- 130—Ident1ficat10n Marxmg
U.S. Mlhtary Property !

(Copies of Military Specifications and Stﬁndards

raquired by contractors in connection with specific
prosurement funetions should be obtained frem the

procuring activity or as directed by the contracting
officcr.)

2.2 Other publications. The following pub-

lications form a nart of this nnpmfmahng

Unless otherwise mdlcateci""t;le 1;;;;1;-1—11"&—
fect on date of mvxtatlon for bids ahall ap-

ply.

ards: !

UL- 674(9.) —-Motors and Generators,
_Electric, for Use_ in Hazardous Loca-
tions, Class II, Groups F and G.

LTT _R74 l"h\ — Montnra

-l-l_\.ll‘l‘ll T ATAN UWA W
Electric, for Use in Hazardous Loca-

~ tions, Class I, Groups C and D (Part
I—Integral Horsepower).

a nﬂ Pannrafnrn

AR TAR s A Wy

Umierwmters Labo'ratartes, Inc Sttmd-

(Copies may be obtained from Underwriters’
Laboratories, Inc., Walt Whitman Road, Melville,
N. Y., 11749; 207 E. Ohio Street, Chicago, Illinois,
60611; and 1856 Scott Bivd., Santa Clara, California,

86050.)

American Standards Association, Ine.,

Standards:

Cl1-—National Electrical Code.

C6.1—Terminal Markings for Electri-
cal Apparatus.

(C42.10—Definitions of Electrical Terms:

Raotatine Masrhinery

Rotating Machinery,

C50.1—Synchronous Generators, Syn-
chronous Motors, and Synchronous
Machines in General.

C50.2 — Alternating-Current Induction
Motors, Induction Machines in Gener-
al, and Universal Motors,

Cb50.4—Direct-Current Generators, Di-

rent Commutating Machmes in Gen-
eral.

50.8—Dimensions for Motors and Gen-
erators.

(C50.20 — Polyphase-Induction = Motors
and Generators, Test Code for.

(Application for copies should be addressed to
American Standards Association, Inc., 10 East 40th
Street, New York 16, N. Y.).

. P ) - -4
Institule Electr l

gineers St cmdarda :

No. 502——Single-Phase Induction . Mo-
tors, Test Procedures for.

No. 503—Synchronous Machines,
Procedure for. ‘

Tesi

{Application for copies should be addressed to

Institute of Electrica! & Electronics Engineers, Box

A, Lenox Hill Station, New York, N. Y.}

3. REQUIREMENTS

8.1 Material. All' material used in the con-
struction of motors shall be of the quality
best suited to the purpose intended! The
material used in the construction of any de-

sign of motor in all cases shall be consistent
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with the strength reqmred for aafety and
reliability, -
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3.2.1 Each contractor shall submit to the
contracting agency proof that the motors
for hazardous locations he proposes to sup-
ply under this specification conform to the
requirements of the Underwriters’ Labora-
tories, Inc., Standard UL-674(a) or UL-
674(b), as applicable. The label, or listing

w1fh repxamlnatmn of the Undarwriters'

Laboratories, Inc., may be accepted as evi-
dence that the motors conform to this re-
quirement.

3.2.2 In lieu of the label or lsting, with
reexamination, the contractor may submit
independent proof, satisfactory to the con-
tracting agency that the motors for hazard-
ous locations conform to the applicable re-
quirements of the published standards in-
cluding methods of test of UL-674 {a) or UL~
674(b). _

'!9 2 (‘nmnliancra with i-'h.o ahnva nra '::rr\‘i__
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nary requirements in regard to fire and cas-
ualty hazards does not absolve the contrac-
tor from complete compliance with the re-
quirements of this specification in order to
secure acceptance of his material,

3.3 Voltage rating.

3.3.1 Single phase. Single-phase motors
shall be wound for 115 volts or 230 volts, as
specified.

332 Polyphase Motors shall be furmshed
for 110%-, 208-, 220-, 440-, 550-, or 2300"

______ ;5 &=VO

volt operation, as specified

* Motors rated 15 hp and smaller.
** For motora built in the 444U and larger ftamea.

3.4 Frequency rating. Frequency ratmc

shall be 50-, 60-, or other' cycle frequéncy
rating as spec1ﬁed in the invitation for bld

‘3.5 Allowable va.nations in ratings. -

.CC-M-641d
3.5.1 Voltage. All motors shall operate suc-

. cessfully. at rated load and frequency with

voltage not more than 10 percent above or

below the nameplate rating, but not neces-

sarily in accordance with the performance

.-standard established for operation 2t normal

ratings. Rated exciting current shall be main-
taiped for synchronous motors."

3.5.2 Frequency. All motors shall operate
successfully at rated load and voltage with
frequencies not more than 5 percent above
or below the nameplate rating, but not neces-
sarily . in accordance with the performance
standards established for cperation at nor-
mal ratings. Rated exciting current shall
be maintained for synchronous motors.

3.5.3 Combined voltage and frequency. All
motors shall operate successfully at rated
load with a combined variation in voltage and
frequency mot more than 10 percent above
or below the nameplate rating, provided the
limits of variation given in 3.5.1 and 3.5.2,
are not exceeded, but not necessarily in ac-
cordance with the performance standards

established for ‘operation at normal ratings.

Rated exeiting current shall be mamtamed

for synchronous motors

3.6 Duty. Motors furnished under this
specification shall be suitable for continu.
ous duty operation. When short-time inter-
mittant, periodic, or varying duty operation
is desired, it shall be so specified in the in-
vitation for bids.

2.7 Electrical insulation. The temperature
limits on which the rating of electrical ma-
chines and apparatus is based, are largely
determined by the character of the insulating

materials. Insulating materials shall be

classed as either class A, B, F, or H.

Class A—Materials or combmatlons of
materials such as. cotton, silk, and pa-
per when suitably imnregnated or coat-

. ed or when:immersed in a dielectric lig-

. uid_such as.oil. .Other materials or com-
binations: of materialg may be included

in this class if by experience r+ accept~
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ed tests they can be shown .to be ca-
pable of operation at 105 degrees C.

- Clags

o N

R_Materials or combinationa of

materials such as mica, glass, _ﬁber, as-
bestos, etc., with suitable bonding sub-

‘stances. Other materialy or combina-

" tions of materials, not necessarily inor-

ganic, may be included in this class if

: by experience or accepted tests, they

; can be shown to be capable of opera-
-~ tion at 130 degrees C.

 Class F—Matermls or cnmbmatmns of

' materials such as mica, glass, fiber, as-
bestos, etc., with suitable bonding -sub-
stances. Other materials or combination

of materials, not necesgarily inorgan-

i ha inaliidad in thic slocg i£ he
IU, ulﬂ, [ S~ llluuucu lll Vil LIGDD i Ry

‘experience or accepted tests they can
be shown to be capablp of operatlon at
155 degrees C. .

Class H—Materials or combinations of
materials such as silicone, elastomer,
mica, glass, fiber, asbestos, etc., with
suitable bonding substances such as ap-

propriate silicone resins. Other mate-
rials or combinations of materials may

L t-1h.] gttt et. Lo tnlt. ] AdAwe VA Aywans

be included in this class if by experi-
“ence or accepted tests they can be shown

to be capable of operation at 180 de-
. grees C. :

Note: An insulation i{s considered to be “Impreg-
nated” when a’suitable substance replaces the
rir between its fibers, even if this substance does
not completely fill the spaces between the in-
gulated conductors, The impregnating substances,
in order to be considered suitable, must have good
insulating properties; must entirely cover the
fibers and render them adherent to each other
and to the conductor; must mot produce inter-
stices within itself as a consequenca of evapora-
tion of the solvent or throngh any other cause;
must not flow during the operation of the ma-
chine at full working load or at the temperature
limit specified; and must not unduly deteriorate
under prolonged action of heat.

3 7.1 U l:mzamm 1ne parnculai' class O’I in-
sulation to be employed may be specified.

If no class of insulation is apeclflec_. any one

may be used.

3.7.2 Mixed insulation. Unless otherwise
specified in the invitation for bids, nothing
in the foregoing shall be construed as limit-
ing all the insulation on a given motor to &
single class. Class B insulation may, if de-
sired, be used on a motor where class A in-

sulation is specified or approved, and the

temperature limits applicable to the particu-
lar class of insulation used shall be met in
every case. Where a motor is specified aa
class A insulated, it shall mean that no in-
sulation havmg a lower temperature limit
than clags A is uhllvpd and where clags B

is specified that no msulatmn having a lower
temperature limit than class B shall be used.

3.8 General construciion. Frames shall be
accurately manufactured for mounting end
ghields and arranged to support the stator
laminations. End shields shall be mounted
by means of accurately manufactured shoul-
der joints with not less than two machine
screws or bolts of suitable size and strength.
When 8o required, the design of these end
ghields shall provide for. and the accuracy
of manufacture shall be such as to permit,
the rotation of the end shields through 90°
to 180° in either direction, to allow for the
mounting of the motor on the ceiling or un-
derside of the apparatus.

3.8.1 Unless otherwise specified, sl mo-

tor frame gizes to be furnished ashall be in
accordance with ASA C50.8.

3.9 Enclosing covers. Enclosing covers,
where used, shall be attached to the motor
frame or end shields in a suitable manner.
They shall be readily removable. In the
cagse of waterproof motors the contact sur-
faces between the enclosing covers and the
motor frame shall be free from fins, burrs,
or other imperfections detrimental to water-
proofness and shall be provided with gas-
kets suitably secured and treated on the ex-
posed surface to prevent aticking.

-8.10 Feet. When motors intended for foot
mounting are purchased unattached to any
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equipment, the motor frame shall be pro-
vided with feet, practically true and drilled
or slotted for holding down bolts.

3.11 Drain plug. The frames of all water-
proof motors shall be provided with drain

plugs or check valves at accessible points
and gn lnrntad thet thav will Arain all nanle

SALIM OW LVLALLLU piiGh L LG  TRAAE UL GLI el pRULOS

ets in the motor casing.

3.12 Shafts. Unless otherwise specified, a
shaft extension with keyway shall be pro-
vided for connection to the driven appara-
tus.

3.13 Lubrication. Pressure lubricating fit-
tings may be used on motfor bearings
where provision is made for pressure relief,
The design of the lubricating system shall
assure successful operation. Where sleeve
bearings are permitted, oil rings, wool
packed bearings or equivalent, or forced
lubricated bearings of su:table design shall
be furnished.

3.13.1 Oil reservoir. Fach oil reservoir
ghall be liberal in gize and provided with an

opening at the proper helght to prevent
overfilling except where wool packed bear-
ings or equivalent are used, and an opening
shall be provided for use in filhng the bear-
fan e wxsldle ~ll made ;Yenne 4 nnenn Lnee meranl

IR ¥YWiLll Uil A diaul PDIug u:xu.:pb 10 woul
packed bearings, or equivalent), shall be

-,provxded at the lowest point of the oil res-

ervoir.
13 Oil leakage. Lubricating oil or
» .
grease shall be prevented by & suitable
method from escaping from motor bear-
ings under operating conditions.

PR S
CATINZS,

(Y

1
oL

&2

1 General, Bearings shall be of the
ball roller or sleeve type. as speclfled in
the invitation for bids. Any one of the types

PR E P T F - i Y. § . .

Inay be adppueu if nione is tipt:uucu

3142 Sleeve beanﬁgs Ample beanng
surface shall be provided and the bearings
shall be efficiently lubricated. (See 3.13.)

CC-M-641d

3.14.3 Vertical motors,
3.14.3.1 The following requirements are

_ At _ _ W

naseu on ues:gn OI equlpmem; usmg veértcal
motors mounted above the driven units.

3.14.3.2 Unless otherwise specified, the
thrust bearing of vertical motors ghall ‘be a

. .
ball, roller, or plate bearing of suitable de-

gign to take the thrust and where neces-
gary shall be designed to take thrust in both
directions. This bearing may be located in
either the upper or lower end shield. If it is
intended to take radial load, an additional
bearing of the sleeve or ball type may be
used.. The bearing in the end shield which
does not take the thrust may be of either the
ball-, roller-, or sleeve-bearing type. Where
the motor shaft is solidly coupled to the

.driven apparatus, the thrust capacity of the

thrust bearing shall be sufficient te carry the
weight of the rotating element of the motor
and,. When specified, the weight of the
rotating element of the driven auxiliary in

_addition,

3.14.3.3 For the lubrlcatlon of the bear-
ing of vertical motora the requirements of
3.13.1 and 3.13.2 shall apply. The sleeve bear-
ings shall be assured of sufficient lubrica-
tion by extension sleeves running in the oil
reservoir and circulating the oil by centri-
fugal force or by other ypositive lubrication
methods. Ball-thrust bearings shall be lub-
ricated by oil or grease at all times. In the-

“case of vertical motors, the requirements

of 3.13.2 shall apply with special emphasis

when nrnnprlv lubricated. and 'H1n r!mun-n

il LAY 2LV AVGANS RaSriSapman

shall insure that oil or grease from the bear-
ings above the motor cannot spill or run
down over the motor windings under operat-
ing conditions, mcludmg mclmed pogition,
mhharns s nman 3 [y

H P |
wilicic uu.!uul:d Operation .lu nelessdry, anda

the maximum angle is specified.

3.14.3.4 In any'.case, the design shall in-
corporate convenient means for removal and

replacement of all bearings, including the
ball thrust, if supplied, with a minirium dis-
turbance of other parts of the motor,

3.15. Laminated cores, Lammnted cores
shall be built up of separately punched thin
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laminations of low hyateresis loss, non-aging
steel. The laminations shall be processed to
insure adequate interlamination registance:
In the assembly of the cores care shall be
taken to remove all burrs or projecting lam-
inations in the slot portion of the core which
"might result in Injury to the coils. The
laminations shall be clamped together in
such manner as to insure that the assembled
core is “tight” at the top of the teeth.

' 3.16 Commutator {where used).

3.16.1 General. Commutators shall be
built up of best quality hard-drawn, hard-
rolled, or drop-forged copper segments or
other suitable metals insulated from each
other by mica, pressed mica plate, or other
suitable material, and from the shell by mi-
ca, pressed mica plate, molded insvlation, or
other suitable material. They shall be either
of the metal V-ring or molided insulation con-
struction. The commutator shall be secured
rigidly to the shaft or spider by keying or
“other suitable methods which will positively
insure maintenance of alignment W1th re-
spect to the rotor core slots.

3.16.2 Commutator segments. The com-
mutator segments shall be securely re-
tained in a2 manner that will best prevent
their relative displacement as a result of
centrifugal forces and the stresses imposed
by repeated expansion and contraclion in
service. The segments, when. worn to the
full extent of the wearing depth specified
hereunder, shall be of ample section to on-
erate satisfactorily. The wearing depth,
measured on the radius, for commutators up
to and including 6-inch diameters shall be
" not less than 8 percent of the radics and in
no case less than 1/8 inch. For commuta-
tors more than 6 inches in diameter, the
wearing depth, measured on the radius, shall
be not less than 5/16 inch.

-3.16.3 .Connections. The connections to the
rotor windings shall be efliciently soldered,
and if separate risers are used, they shall
be mechanically and elertrically connected
tq: the commutator bar in a suitable manner.

.
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3.16.4 Sealing. After the assembly of the
commutator, all crevices or joints at each
end between the bars and the retaining
flanges sghall be completely filled up and
sealed over with a high-grade, flexible, bak-
ing, insulating varnish in.a manner that will
prevent the entrance of moisture, oil, car-
bon, or copper dust, or other deleterious sub-
stances except at points where the fill would
interfere with the function of any short-eir-
cuiting device. Likewire, the short creep-
age paths from the bare copper bars at each
end to the bare metal flanges ghall be giv-
en a heavy durable coating of flexible baked
insulating varnish as a protection against
short-circuits and grounds at these points.

8.16.5 Undercutting. 'The insulation be-
tween bars shall be undercut. The undercut-
ting shall be accomplished by removing all
insulation between bars to form a groove not
to exceed 3/64 inch in depth.

3.16.8 Curing. All commutators shall be

‘cured at higher than operation temperatures

and shall be of such thoroughly solid con-
struction throughout that they will hold
their shape in service and obviate the neces-
sity of frequently dressing the commuta-
tors on account of high bars or flat spots.

3.17 Collector (slip) rings (where used).

3.17.1 Material. Collector rings, where
used, shall be of copper, brass, bronze, cast
iron, or corrosion-resisting steel. The rings
shall run true, have smooth polished surfaces
and be free from harmful porosity or hard
spots.

3.17.2 Construction. The rings, with their
insulation, shall be of such thoroughly solid
construction throughout as to insure against
their becoming loosened or eccentric due to
changes in temperature in service. They
shall be secured rigidly to the shaft or spi-
der by keying or other suitahle method.

3.17.3 Wearing depth. The wearing depth
measured on the radius of collector rings,
where used, shall be not leas than 3 percent
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of the radius of the ring for copper, brass,

or bronze and 2 percent for corrosion-resist-
ing steel and cast iron, except in no case
shalil it be less than 1/1§ inch.

‘3.18 Brushes and hrush holders (where
nsed)

3181 Brushes ghall have sufficient ca-

pacity to prevent undue heating when the -

motor is carrying normal rated load under
the most unfavorable service conditions, If
the brush slides in the holder, it shall be
connected to the brush holder by a flemble
copper connector or “pigtaﬂ" :

3.18.2 The brush holders for reversible
motors shall be of a type which will permit
satisfactory operation with the motor run-
ning in either direction. They shall be pro-
tected hy the motor end bracket. On 7-1/2-
horsepower and larger commutator-type mo-
tors, the brush rigging shall be mounted on
a rocker ring which shall fit into an accurate-
1y machined groove in the motor end brack-
et or rigidly mounted to the end bracket.
Means for shifting the brushes shall be pro-
vided.

3.18.3 Brush holders sha]l.be.re'a&ily‘ ac-

cessible for adjustment and renewal of

brushes and springs. The springs shall not

be depended upon to carry current.

3.18.4 The brush holders and rigging on ;
7-1/2-horsepower and larger - commutator- -
type motors shall be constructed to permit:

the proper staggering of the brushes to in-
sure even wear of the commutator.

leads.
. 3.19.1 Winding connections. All electri-

cal connections may be made by soldering, -

bolting or other suitable means which will
give good electrical contact. Parts shall be

8o proportioned that no injurious heating

will occur under the most unfavorable serv-
ice conditions. A high temperature tin-lead-

‘silver solder, or spelter solder, or copper

welding may be employed in the making of

all winding connections in.class B, F, or H-

insulated windings. If desired, a tin-lead

8.19 Winding eonnections and termina.l '

Cb-M-641d

so]der may be uaed where the windings are
class A insulated throughout. On motors
employing either class A, B, F, or H insula-
tion, the welding together of stator connee
tions by burning off the twisted ends is per-
missible in lieu of soldered joints.

3.19.2 The electrical connections shall be

+ dia
secured ]'“" "““t&h‘u: means to prevent them

from becommg loogened by vibration. .

3.19.3 Terminal leads. All motors shall be

~-provided with suitable and accessible leads

for line connection. Leads shall be suitably
secured fo the winding and shall terminate
in a suitable terminal box unless the motor
i3 specified for use on equipment where oth-
er construction is suitable. Leads shall be

muue of nexmle, al:ranueu, lnSlllaIBﬂ wire.

3.19.4 Lead markings. All line léads or
terminal connections shall be permanently

marked. when, for single-phase motors, more

than fum 'Ipnrlu and when for pn‘“yhase mo-

~ tors, more than three leads are bronught out

from the motor frame. Terminal markmgs :

.ghall conform to ASA Ce.l.

" 8.20 Terminal box. The termmal box shall

be so designed that the required size of flex-
ible or rigid conduit can be readily and per-
manently attached, unless the motor is spec-
ified for use on equipment where conduit
is not required. Size of conduit shall be de-
termined from ASA Cl, in accordance with
the size and number of power leads re-
quired. Terminal box -shall be of ample size
to contam all requlred connections between'
xuuwr u:uua uuu ulle leaus

3.21 Nameplates All motors shall be pro:
vided . with a  readily visible nameplate.

'contammg the mformatlon required by ASA

C50.1 or CB0.2 as applicabla,

3. 22 Gear motors. ‘When so specified, mo-
tors shall be equipped with gears of the

- manufacturer’s latest proven design which

will drive the power take-off shaft at the
specxﬂed speed.

3.23 Painting. The framca of motors sha.]]

be finished to produce a neat a.nd durab!e
surface.

.
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TABLE 1.
Horsepower 60 Cycles 650 Cycles
R.pm. R.p.m.
1/2 .. ....... Ceereeranerans Gesremaencsannras ern | - — — 900 — —_— 1000 750
O —_ 1200 900 — 1500 1000 7760
) — 1800 1200 0900|3000 1600 1000 750
1072 . L e e e i iieaaiaas 3600 1800 1200 9003000 31500 1000 750
. 3600 1800 1200 9003000 165600 1000 7750
2 ++«. [3600 1800 1200 900{3000 1500 1000 750
. J raamrasrant st 3600 1800 1200 90013000 1500 1000 750
71/2 .oviinnins M ermeeasesesssreesasteaiensnan 3600 1800 1200 9003000 1500 1000 750
3 P 3600 1800 1200 9900|3000 1500 1000 75O
1 .. |3600 1800 1200 9003000 16500 1000 750
20 iiiaiean s ttesessnserasnssnsnnenrasnansans +o. |3600 1800 1200 -900)|3000 1500 1000 760
25 ... teraessenns | 1S «ese 13600 1800 1200 900| — — — —

(b) Locked rotor torque

{c) Breakdown torque

(d) Temperature rise

{e) Dielectric strength

(f) Tolerance on shaft extension diameter
(g) Tolerance on keyway dimensions

(h) Vibration

3.24.2 Type 1l motors.

3.24 Detail requirements.
3.24.1 Type I motors.

3.24.1.1 Horsepower ond speed ratings.
Type I motors shall be furnished in the fol-
lowing horsepower and synchronous -speed
ratings: (See table I.)

3.24.1.2 Design letters. Type I motors
ghall be furnished in either “L” or “M” de-
pigns as defined in ASA C50.2 (see 6.1).

32413 Unless otherwise specified, the

3.24.2.1 Classes 11 and 13 motora,
3.24.2.1.1 Horsepower and speed ratings. .

following requirements shall conform to
ASA €50.2 and C50.8 as applicable,
(a) Locked rotor current

Classes 11 and 13 motors shall be furnizhed
in the following horsepower and synchron-
ous speed ratings: (See table IL.)

TaABLE 11,
Horsepower 60 Cycley 650 Cycles
R.p.m. R.p.m.
D —_ . — — 900 720 800 K14 4RB0 = — -— 150
8/4 ...e.... e — — 1200 900 720 600 614 450, -—  — 1000 750
1 | — 1800 1200 900 720 600 b514 450 —_ 1500 1000 750
1-1/2 e i iir e 3600* 1800 1200 900 720 600 b514 450| 3000* 1600 1000 750
R 3600* 1800 1200 900 720 600 b514 450} 3000* 1500 1000 750
2 3600* 1800 1200 900 720 600 514 450} 3000* 16500 1000 750
3 Z 3600* 1800 1200 900 720 600 6514 4504 3000* 1500 1000 750
T-1/2 . e 3600* 1800 1200 900 %520 600 b5i4 450| 3000* 1500 1000 750
4 R 3600* 1800 1200 900 720 600 514 450} 3000* 1500 1000 750
15 ..... et rasesrasese eesresse | 3600% 1800 1200 900 720 600 b5i4 450 | 3000 1500 1000 750
L 1 A 3600* 1800 1200 900 720 600 514 450/ 3000* 1500 1000 750
2 T “...| 3600* 1800 1200 900 720 600 514 450} 3000* 1500 1000 750
30 .......... s ieaiesaraanna 3600* 1R800 1200 900 720 600 514 450( 3000* 1500 1000 750
40 i e earsan 3600* 18060 1200 900 720 600 b514 450 3000* 1500 1000 750
5 1 3600* 1800 1200 900 720 600 514 450[ 3000* 1600 1000 750
60 ..... b eiresseannresannas 3600* 1800 1200 900 720 G600 514 450 3000* 1500 1000 75O
5 eiiininn Ve erecenveriervee 3600* 1800 1200 900 720 600 514 450 3000% 1500 1000 750
100 ...t iiiar it iinenaanens 3600* 1800 1200 900 720 600 514 450] 3000* 1500 1000 750
126 .......n eeereareee N 3600* 1800 1200 900 720 600 514 450| 8000* 1500 1000 750
150 vriiiiieeereenedeee.e..| 3600% 1800 1200 900 720 600 514 460| — 1500 .1000 750

200 ........ e, ..l — 1800 1200 900 720 600 514 — | . 1500 1000 . 750
* Applies to squirrel-cage motors only. : : |
g
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'3.242.1.2 Design letters” Classes 11 and 13

.motors shall : be furnished ‘in ' either -“A”,

“B”, “C”, “D",.or “F” dea]gns as defmed in
ASA C50.2 (see 6.1).

'3.24.2.1:3 Unless othermsa speclfied the
following' requirementa shall conform to
ASA C50.2 and C50.8, as applicable.

., (8) Locked rotor current

{(b) Locked rotor torque

{c) Pull-up torque

(d) Breakdown torque .

. (e) Temperature rise

(f) Dielectric strength

(g) Tolerance. on ahaft e.xtenmon diam-

eter

(h) ToIerance on keywa.y dimensmns '

(1) Vlbratlon

: 3.24 2.2 Class 12 motars.

3.24.221 Horsepower and speed Fatings.
Class 12 wmotors shall be furmshed in the

run med o .I 2 e o
following horsepower and speed ratings:

(See table III)

324222 E’zcstatwn Synchronoua motor
fields shall be excited from a directly. con-
nected direci-current generator conforming
to the requirements of ASA C50.4. The ex-
citer shall be overhung on the motor end-
shield, unless otherwise required or permit-

324223 Unless otherwise specified, - the

following. requirements shall conform  to
ASA (C50.1 and C50 8, as applicable.

CC-Mm-641d

TABLE III :",f:. ' Ay ) : - ]
C . - B0 C.ycles .+« B0 Cycles B
RO Speed rpm, - in o
1800 . 1200 : — -+~ . —'i 1600 1000 o= -~ —
“ 1800 . 1200 -900 - —. — 1 1500 1000 — @ — .;—
f¢ 1800 1200 900 720 — | 1500 1000 750 — = —
11800 -1200  900- 720 600] 1500 1000 750...— . —
1800 1200 900 720 600| 1500 1000 . 750. " 600, s
' 1800 1200 800 720 600| 1500 1000 750 600
©1800 ‘1200 900 720 6%0| 1500 1000 750 600 500
1800 1200 900:. 720" - 600] 1500° 1000 760 - 800 50O
'1800 - 1200 . 900 - 720.. 600} 1500 1000 750 600 50O
1820 :1200  900.. 720  600| .1500 1000- 750 600 . ‘500

E (a) Locked rotor torque

* . (b) Pullin torque

(c) Pull-out torque ‘

(d) Temperature rise _

(e) Dielectric strength '

(f) Maximum pulsating armature current

"(g) Tolerance on ahaﬁ: extensiun diam-
eter -

" (h) Tolg;a_ncg 9n‘ keyway dunens;ons? ‘
3.25 Plans with bids.

" 3.25.1' General. In the case of motors to .
be purchased solely as motors (not a part
of. other apparatus), each bidder shall sub-
mit ‘with his bid sufficient information in
duplicate, to enable the activity concerned to
‘obtain a clear understanding of the appara-
tus offered before making recommendation
of award of contract. This information may
be ‘in the form of blueprmt plans, -photo-
graphs, or typewritten or printed descriptive

specifications, in such arrangement as the
blddl‘-\r may prefer.

=natsfed 242 e waSa

3. 25 2 Information requred The informa-
tion contained in any plans with bids shall
clearly show the following:.

" Outline, over-all and prmclpaj dimensions.
Weights,.. |
Complete ratmg (see 6.1, 1tems b to m in-
cluaive)
In addltion when speclflcally called for in
the invitation for bids, the guaranteed per-
formance including efficiency and power
factor at 3/4- and 4/4— rated load, shall be
mdlcated : ‘ :
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3.26 Workmanship. The motors shall be

free from characteristics or defects which

affect the appearance, or which might af-
fect the serviceability or render the motors

unsuitable or inefficient for the intended... .

purpose,

4. SAMPLING, INSPECTION, AND
TEST PROCEDURES 2

. 4.1 Responsibility for inspection. - Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the suppller may utilize his
own facilities or any commerclal laboratory
acceptable to the Government. The Govern-
" ment reserves the right to perform any of
the inspections set forth in the specification
where such inspections are deemed neces-
sary to assure that supplies and services
conform to prescribed réquirements.

4.2 Sampling. If any department or inde-
pendent establishment requires laboratory
tests in addition to the statements and certi-
fied reports referred.to in 3.2.2, 3.2.3 and
4.1, one sample of each type and rating of
motor purchased shall be supplied to the
testing laboratory, as specified in the con-
tract. or order.

4.3 Inspection. Fach motor shall be sub-
jected. to a thorough examination to.ascer-
tain that the material, workmanship, and
design (type, degree of enclosure, lubrica-
tion, ete.) are in accordance with the re-
qulrements of thls spemtu,atlon -

4.4 Tests. UnIess otherwme ‘specified, mo-
tors selected in accordance with 4 2 shall be
subjected to the tests necessary to deter-
mine compliance w1th the requirements of
3.24:1.3, 8.24.2.1.3, or 3.24.2.2.3, The {tests
shall be conducted as specxfled in "ASA
C50. 20, IEEE Test Code No 502 ‘or No 503
as applxcable ' .

4 5 Inspectlon of preparatmn for delivery
requlrements An inspection shall bé made

10

-

to determine that preservation, packaging,
packing, and marking requirements of sec-
tion b of this specification are complied with.

e Do PREPARATION FOR DELIVERY

(For civil agency yrocurement, the defini-

: tions and application of levels of packaging
~and packing shall be in saccordance with

Fed. Std. No. 102.)

5.1 Preservation and packaging. Preser-
vation and packaging shall be level A, B, or
C, a8 specified (see 6. 1)

- B.1.1 Levels A or C. The motors ghall be

* preserved and packaged in. accordance with

MIL-P-16298.

5.1.2 Level B.. The motors shall be pre-
served and packaged in accordance with the
level A requirements of MIL-P-16298.

. 5.2 Packing. Packing shall be level A, B,
or C, as specified (see 6 1)

5.2.1 Levels A, B, or C. The motors shall
be packed in accordance with MIL-P-16298.

5.3 Marking. The motors shall be marked
in accordance with MIL-P-16298 with the
following additional requirement:

Civil agencies. In addition to markings re-
quired by the contract. or order, the ship-
ping containers shall be marked in accordance
with Fed. Std. No, 123,

6. NOTES

6.1 Ordering data. Purchasers should ex-
ercise any desired options offered herein
and procurement documents should. specify
the following:

(a) Tltle, symbol, and date of thls gpeci-
‘fication.
+(b) Type and class of motor (1.2.1).
(¢) Style of enclosure (1.2.2).
(d) Voltage rating (3.3).
(¢) Frequency rating (3.4).
- (f) Duty cIass, if other than contmuous
(3. 6) :
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() Insulation class required (3.7).

(k) Mixed insulation (3.7.2).

(i) Motor frame sizes (3.8.1)..

(7) Shafts (3.12). ’ :

{k) Type of bearings (3.14.1 and 3 14 3. 2)

(1) Horsepower and speed
(3.24.1.1, 3.24.2.1.1, and 3.24.2.2.1).

(m) Motor design letters (3.24.1.2 and’

3.24.2.1.2).

(n) Performance requirement if other

than specified (3.24.2.1.3 and
3.24.2.23).

{0) Performance guarantee, if desired.

(p) Inspection responsibility, if other
than specified (4.1).

(q) Tests, if other than specified (4.4).

(r) Packaging (5.1).

() Special packing, if required (5.2).

(t) Special marking, if required (5.3).

6.2 Proper selection of opparatus. Ex-

‘treme care should be used in the proper se-

Jection of apparatus in order that successful

‘operation and good servxce will result. When

in doubt, the. exact type uf service should-

be specified. Where the apparatus is sub-.

Jected to unusual risk, manufacturers should
be consulted, especially where the apparatus
is used under the following conditions:

(a) Exposed to chemical fumes.

(b) Operated in damp places.

(c) Operated at excess speed.

{d) Fxnnqr-\d to. combustible or nvn'l ogive
dust !

{e) Exposed to gritty or conducting dust.

(f) Exposed to lint.

(g) Exposed to steam.

(h) Operated in poorly ventilated rooms.

(i) Operated in pits, or where entirely en-
closed in boxes.

{j) Exposed to inflammable or explosive
gases,

(k) Exposed to temperatures below 10 de-
grees C.

ratmgs ‘
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(1) Exposed to temperatures above 40 de- -
grees C.

{m) Exposed to oil vapor.
{n) Exposed to salt air.
~ {0) Exposed to abnormal shock or vibra-
tion from external sources.

(p) Where the departure from rated volt-
age and/or frequency is excessive,

6.3 When motors rated at voltages other
than those specified in 3.3, are required, it
is suggested that they be purchased in con-
formity with all applicable requirements of
this specification. In {his connection, atten-
tion is directed to 8.5.1, and it is suggested
that a study of the voliage fluctuations of

. it ahanld ha natad
the line be made, However, it should be noted

that motors .operated at or near the ex-
treme limits required by 8.56.1, may run
“hot” and have very little allowances for
any further variation in voltage. The range
of the voltage variation of the line should
be the determining factor in the voltage rat-

ing specified.

6.4 This specification covers only the
types, classes, sizes, etc. of the commodity
ag generally purchased by the Federal Gov-
ernment, and is not intended to include all

~ of the types, etc., which are commercially

available, Where a motor 13 offered com-
petitively where design and -operating char-
acteristics conform to the requirements of
this apecification but exeeed those specified
in the invitation for bids, the contracting of-
ficer, at his option, may accept this motor in
lieu of those advertized, .

6.5 Transportation description. Transpor-
tation descriptions and minimum weights ap-
pl_icable to this commodity are:

Rail:
Motors, electrie, nat otherwise indexed
by name.
Carload lmmmum weight 30 000

- pounds. . -

s BT
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Motor: :.

. Motors, electric, not otherwise indexed.
Truckload minimum weight 30,000

pounds, subject to Rule 115, Na-

. tional Motor Freight Classification.

MILITARY CUSTODIANS:. ‘
Army—MO
E Na;y—i;D.
Air Force—11
Review Interesf:
MO, YD, SH, 11, 79
User Interest:

MU, GL, WP

¥ U.S. GOVERNMENT PRINTING OFFICE: 1084—753348/79

Copies of this specification may be purchasged for 10 cents each.
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