1.1 Scope.- This specification covers {ractional horsepower

motors Jor smip

1.2 Classificatiorn. -

Service A.
Service C.
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Motors covered by this specification shall be of the following services (see 6.2).

2. APPLICABLE SPECIFICATICONS, STANDARDS, DRAWINGS, AND PUBLICATIONS

O 1 "™ tAallAaunnag crorificatione standarde and drawin~e af the icene in affams) An Adate Af inuitatian
L. d AT IVHMIVUWLILY St iiilanivils, StGiiudai o) Gl UsaWillygo, Vi WIiC 100Ut 4 TLITLLY Vi Wase UL diivatativi
for bids, foro a part of this specification:
Ao lolald o fal Yo fot i
QXL UIZICA LIV
FEDERAL
HH-1-538 - Insulation, Electrical, Pasted-Mica.
(IN-B-531 - Boxes, Fidberbcard, Wood-Cleated {for Domestic Shipment).

NT.-E 501 - Boxes, Wocd-Cleated-Plywood, for Do estic Shipment.
INi-B-€21 - Boxes, Wood, laiied and Lock-Corner,
MN-BR.631 - Boxe.‘, Woci, Wirebound (for Domestic Shipment).

NS e v e

ek ntam mimeio o e a e
Q@i 101 - Netals, ARLIITIZUON, Lasung andg ingois.

QR-A-SC) - Aluminum-Base-Alloys: Sand Castings.

Q&-1-25% - jron, ilaileabie; Castings.

&
£
o3

.,4
L}
Vv v
.«
e‘ci
1]

MIL-P-116 -
JAN-F-13C -

LL-B-63] -
L1-5-836 - Boxes; Fiber, Sond, (for Docmestic Shipment).

Boxes; Fiber Corrugated (for Domestic Shi

omestic Shipment).
e )
n

- Plastic-Materials, Molded and Plastic Parts, Moided; Thermosetting.’
Plastic-Materials, ..amxuleu, '!'hermoset:.mg Rods and Tubes.

T aten sl mm momd T ald v e fam Moo ccaa -t TP aad

rFaCraging anu racming 10or UVCK'SCES v'upmem - DOXCS, N0
Solid- Fibertoard.

Packaging and Packing for Overseas Shipment - Boxes, Wood, Cleated,
Piywood.,

Packaqing and Pac«ing for Overseas Shipment - xes,

Boxes, WOOd erebound (Overseas Type)

Packaging and Packing for Overseas Shipment - Boxes, Fiberboard
(V-Board and W-Board), Exterior and Interior.

Preservation; Methcds of.

Packaging an? facking for Overseas Shipment - Crates; Unsheathed,
Wood; Nailed (for Liaximum Net Loa.l of 2,500 Pourds).

Packaqing and Packing for Overseas Shipment - Plywood, Cont

Boxes, Repair Farts.

Electricai-Equipment: Rotation, Connections, and Terminal Markings for.

Wira MM
wisc, Ana\,ucs

w
—
]
L]
-t
"
b ]
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MILITARY (cont'd.)

MIL-I-631 - insuiation, Electricai. Svnihetic-Resin Composition, Nonrigid.
JAN-P-390 - Puller: Bushing, Bearing. and Gear Installing and Removing.
MIL-1-695 - Insulation. Electrical. Paper (Siot-Cell).

MIL-W-306 - Wire, Armature-Banding, Steel, Tinned.

MIL -B-892 - Bronze. Phosphor, Rolled or Drawn; Bars, Plates, Rods, Sheets. and Strips.

MIL-N-394 - Nickel-Copper-aAlioy; Wrought.

MIL-S-90! - Shockproof=-Equipment, Class HI {Hi
Tests for.

MIL-E-917 - Equipment, Eiectric Power Basic Requirements for (Naval Shipboard Use).

MIL-A-95» - Aluminum Base-Alloy. Permanent-Mold Castings (Marine Service).

MIL-D-963 - Drawings: Production (ior Electrical and Mechanical Equipment for Naval
Shipboard Use).

MIL-P-997 - Plastic-Material, Laminated. Thermosetting. Electrical-Insulating:
Sheets, Glass Cloth, Silicone Resin.

JAN-W-1085 - Washers, iron and Steei.

MIL-V-1137 - Varnmish. Insulating (Electrical).

JAN-F-114% - Fiber, Insulating.

MIL-W-1162 - Washers. Brass.

MIL-E-2030 - Enclosures lor Electrical and Electronic Equipment (Naval Shipboard Use).

MIL-G-2765 - Gaskets. Uil-Resisting (Sheet. Strip and Molded).
MIL=W-50ns « Wire Armature Banding. Nonmagnetic. Iron-Chrome-Nickel-Alloy.
MIL -{-31%0 - Insuiation, Electricai. Sleeving, Fiexibie. Treated.

3 - Insulauon. Electrical. Coil and Siot. High-Temperature.

Brushes. Electrical Contact and Carbon Plate, Electrical Contact Brush.

MIL-L-103547 - Liners. Case. Waterproof.

MIL-I-15024 - idenufication Piates. intormation Piates and Mariang information {or
ldgeniification oi Electricai. Electronic. and Mechanical Equipment.

MIL-P-13037 - Plasuc Materials. Laminated, Thermosetting. Sheets. Glass-Cioth
Melamine-Resin.

MIL-K-13137 - Repair Parts for Eiectrical and Mechunical Equipment (Naval Shipboard
Usey.

MIL-A-15130 - Aluminum-Base=Alloy:

,\IIL,-P-I.AJ - Packaging of Hand Tools: General Specification for Domestic and
Overseus Preservation.

MIL-G-15714% - Grease. High-Temperature, Electric Motor. Ball Bearing.

MIL-W-10b672 - Wire. Magnet. High-Temperature.

MIL -B-10261 - Bronze, Bearing, Castings.

MIL-P-1629s - Preservation. Packaging, Packing. and Marking of Electric Machines
Having Rotating Parts (Includes Associated Repair Parts).

MIL-0-16455 - Ohmmeter Insulation-Resistance-Indicating.

MIL-1-16910 - interference Measurement, Radio, Methods and Limits; 13 Kilocycies to
1000 Megncvcles

MIL-A-17129 - Aluminum Alloy Casting: Sand, Resistant to Salt Water,

MIL -1-17166 - Iron Castings; Nodular Graphite (Ductile Iron) (for thpboard Applications).

MIL-F-17292 - Format for List of Repair (Spare) Parts for Shipboard Mechanicai and

Electrical Equipment,

NAVY DEPARTMENT
Genera! Specinications for Inspection of Materiai.
42B3 - Bearings, Ball.
42B1¢ - Bearings. Rolier
STANDARDS
MILITARY

2

MIL-STD-12¢ - Marking of Shipments.

—
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9000-S6301-73441 - Standards for Pump Motors.
OAY)_CRANE_TILR0 - Standarde for General Purpose Motors.

TN TR E™ (V3w WBL ARSI, Vel AWE Wesee s = = e g o T Soo eSS

(Coples of specifications, standards, and drawings required by contractors in connection with
specific procurement functions should be obtained from the procuring agency or ag directed by the con-
tracting officer.)

2.2 Other publications. - The jollowing publications, of the issue in efisct on dats of invitation for
bids, unless otherwige s'.a.!._d, form = part of this specification:

CONSOLIDATED FREIGHT CLASSIFICATION COMM.I’!'I'EE.

~atine Ratin ABiles
ication - Halir gs, ~Les

h

{Application for copies should be addressed to the Consolidated Freight Classification Commitiee,
202 Chicago Unioa Station, Chicago 6, iil.}

AMERICAN TRUCKING ASSOCIATION, INC.
Motor Freight Classification Rules.

(Application for copies should be addressed to the Issuing Officer, American Trucking Association,
Inc. 1424 16th St. N. W., Washington 6, D.C.)

AMERICAN STANDARDS

224.7 - Apparatus Noise Measurement.

e

3.1 Definitions.- The following definitions shall apply to the various technical terms wherever such
mS aDDear in uas specifica ation.

ier

3.1.1 Continuous duty. - Continuous duty motors shall be rated at the 10ad in horsepower that can be
carried conunuously a. the ambien! temperature specified (see 3.2.8. 1) .ithout exceeding allowable
temperature rises (see table V),

3.1.2 Speed requlation.- Speed requlation is the change in speed, expressed as percent of speed at
rated load, whern the 10ad s reduced gradually from the rated value to zerc with constant applied voltage
and field rheostat setting.

AN A bt e d o abo A b d e i N [ R Y S,

3.1.3 Cocnsiant-speed motor.- A constant-speed motor is one of which the normal speed of operation
is constant or pracucally constant; for example, a shunt motor.

3. 1 4 Multispeed motor. - A multispeed moter is one whi cn can be operated at any one of two or more
actic

one w
sSpeeas, each being n \v independent of the |
speegs, G Pr independent of the load.

3.1.5 Adiustable-speed motor.- An ad)ustable speed motor is one the speed of which can de varied
gradualiy over a ccns.aer'ble range, bul when cnce adjusted remains practically unaffected by the load.

2.1.6 Base speed of adjustable-spee] motor. - The base speed of an adjustable-speed motor is the
lowest Speea obtained ai rated i1cad an? raicd voitage at the temperature rise specified in the rating.

3.1.7 Varving-speed motor.- A varying-speed motor is one the speed of which varies in considerable
degree with change In ioai, orainarily decreasing when the load increases, such as a Series motor.
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which can be adjusled gradually, but when once adjusted for a given load, will vary in considerable
wrid

chanme in 1nad
“—T 458 BVERSe

.1.9 Front {of motor).- The {ront of a motor i3 the end opposite the coupling.

3.1.10 Back {of motor). - The back of a motor is the end which carries tha coupling or driving
pulley.

3.1.11 Shunt-wound motcr. - A shunt-wound motor is one in which the excitation is dsrived from a
voltage source practically independent of the variation load current. The field is usually connected in
parallel with the armalure c‘x'-cun If a light series winding is added to prevent a rise tn speed with
increase of lcad, the motor is tes rmed stabilized shunt-wound.

3.1.12 Series-wound mctor.- A series-wound motor is one in which the field circuit and armature

circuii are conneciea in series.

3.1.13 Compound-
windings; one, uSual y

olther conn

oun2 motor.- A compound-wound motor is one which has two separate field
ne ;redom.natinq ﬁeld connected in parallel with the armature circuit, and the
(3

ari

".—»6

3.1.14 Efficiency.- The efficiency of 2 motor is the ratio of the useful power output to the total
power input.

3.1.15 Direct measured efficiency. - The output is determined by direct measurement of torque and
speed.

3.1.16 Conventional efficiency. - The ou\out is determined by subtraction of the component losses
fror the input.

3.1.17 Thermal protectcr (inherent overheating protective device). - A thermal protector is a
protective gevice WRICHL 1S r:Sponsive tO motor current and temperature whese purpose, when applied to
a motor, is to protect the mclor againsi excessive overneating due to overicaa or faiiure to start.

2.1.18 Fractional horsezower-motor.- A {ractional horsepower motor is one built in a frame of a.
size smaller than <0J as snown on Drawings $000-S6301-73441 or 9000-S6301-73458.

L)

3.2 General design. -

T O i S U S

»
2,2.1 Ambient temperatures.- 1}

specified (see €.<):

40°C. 65°C.
50°C. Special.
3.2.2 Audible noise.- Mctors shall operate without objectionable audible noise at all loads and
enaade within tho camiina ranAa
QDPCTUD Witildil WIS D% ViVE 4 .uy--

otors shall operate suc-

3.2.4 Voltage limitatior.. - Excep! for submarine service (see 3.7.1)
be rated voluqe, but not
ed

cessfuliy al ratea ioag witn /oltaqe not mcre than 1C percent abov

€
- A~ o ed e d e m— - il -
3]

necessarily in accordance with the standards of performance esia

4
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.25 W and 8 .+ The rated speed in r.p. m. or rated speed range in r.p. m. shall be
specified (see % g} Eiee%d Tor submarine service (see 3.7.2), the winding and speed classification of
motars shall be one of the following, as soecified (see 6.2):

Shunt {or stabilized shunt) constant-speed.

Shunt (or stabilived shunt) adiustable,

Shunt (or stabilized shunt) multispeed.

Compound varying speed.

Compound, varying oultispssd. .

Series, varying speed. -

Series, adjustable varying-speed.

Series, varying muitispeed.
Stabilized shunt need not be specified in the contract or order, since the method of obtaining stability is
at the option of the manufacturer.

3.2.68 Duty.- The duty of motors shall be continuous, intermittent, varying, or short-time as

specified (see G. 2).

3.2.8.1 Continuous duty.- Continuous duty motors shall be rated at the load in horsepower that can
be carried continuously at the ambient temperature specified (see 6.2) without exceeding allowable
temperature rises (see table VJ.

3.2.8.2 Intermittent duty.- Intermitient duty motors shall be rated at the horsepower load and for
the ume duration which will permit operation of the motor definitely &t the cycle of 10ad and rest

....... Jooe B O\ wiithaist avanadin~y tha allawahia tamanavatiisa weae (caa tahla \Y\ UWhara intusmittant
b}xLlHEU €€ V. &) wu-uv\.u CTALTTULIY WIT MLIVRaWIS WUl GBIVl T 1 i0vo (OtT saves VYN AN SINVG L LAABVVG L

operation is involved and no definite operating cycle can be given, a short-iime duty motor of sufficient
rating to meet the estimated load requirements shall be furnished.

3.2.6.3 Varying duty. - Varying-duty motors shall be rated at the horsepower load and for the time
duration which will permit operation of the motor indefinitely at the cycie of varying loads specified
(see 6.2) without exceeding aliowable temperature rises (see tabie V). Uniess otherwise specified

in the contract or order, varying-duly motors shall be capabie of operating at 1/4 load until temperatnre
stabilizes followed by full rated load for the specified period.

2.2.6.4 Short-time duty.- Short-time duty motors shall be rated at the horsepower load which,
starting at the ambient temperature, can be carried constantly for the period specified (see 6.2) without
exceeding allowable temperature rises (see table V).

3.2.7 Enclosure.- Enclosures shall conform to Specification MIL-E-2036. Except for submarine

service (see 3.7.3), motors shall be of the following enclosures as specified (see 6. 2):
Oren Watertight
Protacted Wueruqht fan-cooled
Drigproof Totally enclosed
Dripprecf protected Totally enciosed fan-cooled
Splashproof Expiosionproof
Splashproof protected Explosionproof fan-cocled
oi)?i‘y’hgut Submersioie (15 fooi)
Spraytight fan-cooled Submersible (50 foot)

s - —

3.2.8 Standard horsepower sizes. - Moiors shall be jurnished in the {oliowing standard norsepower
sizes as specilied {see ©.2):

1/20 1/6 1/2 3/4
1712 —-- 1/2
1/8 1/4 ——- .-
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2.2.9 Owarspeed.- Excent for submarine motors (see 3. 7. 4) motors other than varying speed shall

S0 T ¥USSS L

withstand ury, continuous speeds of 125  percent of maximum no-load spoed Varylnq  speed

motors “ have nO definite no-icad speed :nzu vunsum a continuous SMG OI not 1038 u'\an aX) ”l‘cm
~l tha satad Gull_laad ensad nf the driven auriliary excent that where the maximum sneed of the mmlhn

Uf UIS TEAPE SRIISIVE Dpevu Ve WIS Wasvvis mmmsaims gy S=STps == TSS T 50 S0 oTitos SpSSs ¥e S5S Swmesess

under normal operating conditions exceeds 200 porccnt of rated full-load speed, the motor shall with-
stand this maximum speed.

3.2.10 Permissible variation from rated speed. - The variation of the actual motor speed at rated
voltage and 10ad {rom rated speed shall nol exceed the tolerances required for uustactox;y operuion of
the driven auxiliary. Unless cioser tolerances are required jor satisiaciory operaiion of ihe driven
auxiliary, the variation of the actual speed at rated load, rated voitage, at normal operating temperature,
and for both directions of rotation {rom rated full-1cad speed shall not exceed 7.5 percent. Where shunt
flelds are inumzlly connected for one direction of rotation, these requirements appiy for the normal

Ao bk tan Anle

direction of rotation only.

.11 Speed regulation. -

3.2.11.1 Motor speed regulation shall be positive; that is, it shall cecrease to at least a slight exteat

with increase of load. Motors having a full-load or overload speed greater than the no-load speed, at
corresponding temperatures, will not be accepted.

4.2.11.2 Constant speed. - The speed regulation of constant speed, continuous-duty motors at
normal operaling temperatures shall not exceed the following:

Percent of jull-load speeds

Frame size Shunt C‘omgunc‘x
11N and smaller 25 35
15N 20 30
17N 15 28
18N 12 20

3.2.11.3 Adjustable speed. - The speed requlation of adjustable speed motors at normal operating

e a] Mt Dwanas oy e

lemperamrts Shaii nol exCeed 18 percelii.

3.2.11.4 The speed regulation of varying-speed motors shall not exceed the amount specified
(see 6.2).

3.2.11.5 Where the safe satisfacwory operation of the driven auxiliary requires a speed regulation
which is closer than the values specified in 5.2.11.2, 3.2.11.3, and 3.2.11.4, the needs of the driven
auxiliary shall determine the permissible speed regulations in the particular case.

Change in speed due to heating. - The change in motor speed {rcm rated load cold to rated
3 on rated load speed hot shall not exceed the following percentazes:

,,
[o]
B
=2
o

g
go

Class A insulation

Open: 1C percent Others: 15 percent

Class B and class H insulation

All enclosures - 1% percent
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3.2.12 Insulation resistance.- The insulation resistance, when corrected to 25°C., shall be not less

. than the following:

Armature circuit (class A insulated) - 12 megohms,
Armature circuit (clnss B lnsumed) 25 megohms.

— e e aa AN PSR VYO LY — o e o e

Fieid circuit {ciass A uuuuuu) - 25 megoums.
Fleld circuit (class B insulated) - 50 megohms. N
3.2.13 Dielectric strength.- Motors shall withstand dielectric test voltages of not less than 60 cycles
per second as fcliows:

Motors 1/2 hp. and less, rated

250 volts and less 800 1 minute
All others:
Quantities of 100 or less 1000 plus twice rated voltage 1 minute

Quantities greater than 100,
{for motore rated 250 volts

jeoloiie) g- B o A N

or less 1200 plus 2. 4 rated voltage 1 second
3.2.14 Mechanical b d
Windings not in mechanical symmetry shall have dummy coils. In general, the proper mechanical
balance shall be effected by the use of balance weiqhts attached by non-corrodible bolts secm'ely locked
drilling out of material, securely weided sieei weights, or by babbitt car o & recelver la such a
rcanner as to preclude its breaking loose. Balancing by the use of solder on the banding wire is permis-
sible subject to the following limitations:

s shall be balanced at any 10ad ar

(1) Peripheral speed not to exceed 6,500 feet per minute at rated load,
(2) All armatu=e cores to be balanced betfore the windings are inserted.

(3) Only tinned banding wire is to be used.

(4) The solder not to cover an arc of more than 2% percent of the circumference of the
armature measured on the banding wire unless satisfactory to the bureau or agency
concerned. Where the manufacturer pre-balances the armature and takes care in
placing the windings in the siots to reduce unbalance due to axial misalignmeni of
the CO‘.'.S, this value may be increased to 33 percent if xalnhcmrv to the bureau or

AluT diady @ DCICaS0Q L Jo JOILEIL L1 283186l

agency &.vuu:meu.
{5) Thickness of solder anding wire not to exceed 3/32 inch, and in no case to

[

extend past the céniéf G

{ ihe air gap.

When tested as specified in 4.1.4.6. 1, the maximum allowable amplitude in inches of motors rated
5000 r.g. m. and lessshall be ag shown in tabie 1. Uniess otherwise specified in the contraci or ordar,
the degree of balance shall be ‘‘standard”’ in accordance with table I. Motors rated more than 5000 r.p. m.
shall be as approved by the bureau or agency concerned.

Maximum allowable total amplitude

: H [ - PR,
3‘““"" : Precision pxmim
: balance : balance ' poiinee ¢
ek ¢ eR e :
;0.0 :  0.0008 o.002

Fl
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3.2.15 Fleld coils.- Field coils shall be thoroughly insulated from adjacent, condmcting and
grounded parts and ehall be sc secured that they cannot becore loosened by vibration. As far as

Ry

practicable, fieid coils of the same type shaii be inisrchangeabie.

3.2.16 Frame.- The frame shall be of rigid construction. The fest need not be machined and the
boles for bolding-down boits may be either drilled or slotied.

3.2.17 End brackets (explosionprodf and explosionproof fan-cooled, excluded).- Aa accurately
machined shoulder )omt shall be provma Detween the Irame and the end brackels. Whea so specified,
the design of the end brackets shall provide for, and the accuracy of machining shaii be such as to
permit, the rotation of the bearings through 90 degrees or 180 degrees in either direction to allow for

bulkhead or underside suspension of the motor. Resmenl gaskets shall not be placed between any
bearing support member and the frame. In the case of spraytight and watertight motors, the comact

sednmae hatwaan the nnnh\einn covers and the motor frame shal! be free from ﬂn( 1 o}
Dﬂl lu\‘d WOLW LTl Wit Wi U“Cl., or UUI'K

imperfections detrimental to watenthtness and shall be provided with gaskets sultably secured and
treated with graphite on the contact surface to present sticking. All sheet pacidng shall be securely
attached to the covers.

3.2.17.1 General.- The end brackets shall be secured by not less than two machine screws or
through bolts of suitable size and strength. These machine screws or through bolts may be furnished

wrdth aithaw n—nm,drlun— clote nr hovanaon_-head e rrown
Wikl Tl d AT W TWULEATLLA DIV Vi UeABYTLT I GRA PVl YW Ee

3.2.18 Shafts.. Unless otherwise specified in the contract or order, shaft extensions 5/8 inch
diameter ana larger shall have a keyway for a 3/16 inch by 3/16 inch key; shaft extensions less than

meter shall have a Q/SL inch {lat

—eaidid as=mne

2.2.18.2.1 General - When bhall bearings are

i SiiZe. ST ol ST et aws

nead O'h- chall he in sosnrdense anth Crasi& o

.- The requiremenls of Specification 42B¢ shall be cenformed to in respect

memball i~ T Y. 14 b awial smAamtarmant Af tha crnal chnall ha Al cace Show

KU Ult ilb&‘lldkiull GA Udll weal ulga ‘Ul l IV, AHE aAlal IRUVCIHEHL Vi Wi® Dll‘l > llll VS BUDA LIUTT w
0. 030 inch nor less then 0. 010 inch including bearing end play, when the application does not require the
end play Lo be minimized.

3.2.19.2.3 Seals.- The housing shall provide !g.r a close-clearance metallic (non-rubbing) geal on
both sides of Lthe bearings to prevent the lnkaqc oil or grease along the shaft. This is in addition to
bearing shielus, the deflecting flanges or sllnqe"s equired on shaft. Friction type seals may be used

tn enmnmlamant tha alnca_prloaransa matallis eoal An matare £, certain applications: for examnla
to Suppiement Wit CilSe=-Ci2aladlile MiSia:4iC SSal O MOIOrS iCr Cefaln nyyu\.-uvn-. W SXalpes,

submersible motors. Such sealing arrangements shall, however, be satisfactory to the bureau or sgency
concerned. Washers of felt or other suitable material may be used in combination with either grooves,

Lauyrmms, or sungers if sau:ucwry to the bureau or agency concerned.

3.2.18.2. 4 Housing construction. - The bearing housing shall be so constructed as to permit ready
removal of the end bracket without the necessity of removing the bearings.

3.2.18.2.5 Addition of grease lubricant,- Where grease lubrication is used, the correct amount of
lubricant shall be addec to the motor before the motor leaves the place of manufacture,
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©3.2.10.2.6.2 Drain plogs. - Where grease cups are used, dralnplugs shallbe supplied at the bottom
of the bearing housing and, in generai, shali be locatad at the sams &o

connaction

3.2.18.2.8.3 Grease %igs. - Extension grease pipes shall be provided for aii grease
drain plugs when neeaeq, 1o provide ready accessibility for these fittings. ALl burrs and scales shall
be removed {rom the inside of the grease pipes.

3.2.16.2.8.4 Pipe plugs for grease opeaings. - A blind pipe plug, fcr use when the grease cups and
pipes are not being used, gaﬂ é prw!gcg Tor each grease opening. (Note: Grease cups and pipes wi
be assembled oa the motor for relubricating operations only. )

3.2.18.3 Sleeve bearinom,

.2.18.3.1 Lubrizalion of sleeve bearings. - Sleeve bearings shall be lubricated by empioying oil
tath

R 1 eamd mbe -l ——
rings, ofl wick, wool yarn, or other means satis e bureau or agency concerned.

.2.10.3.1.1 Ol - The number of oil rlnqs shall be such that no ring is required to distribute
lubricant for an axial msunce greaier than 3 inches on either side of the ring. The inside diameter of
the oil ring shall be not less than twice the dlameter of the shaft. Rings shall have a true circular
shape and sha.ll be of uniform cross-section. The cross-section shall preferably be that of a truncated
cone with the base on the shaft. Rings shall be machined all over and shail have 2ii corpers rounded.

The finish shall be smooth and free from flaws. Split oil rings shall not be used.

3.2.19.3.1.2 Bearing hrusinq ’I‘he hmlnq shall be designed to permit the oil rings to rotate

freely up io the maximud uegrc: of inclination. The rings shall not rub or strike against the sides or
ends of the oll reservoir, and shall not show a pronounced irregularity of movement. A means shall be
provided to prevent the nngs {rom being thrown out of place when the vessel is permanentiy listed,
rolling or when &lbject to shock. The housing shall provide for a close-clearance metallic seal on both
gides of the bearings to prevent the leakage of oil along the shalt. This is in addition to the deflecling
flzanges or slingers nquirod on the shaft. Provision shall be made to insure aqainst the suction of otl
vapor into the interior of the motor. Provision shall also be made for obse~vation of the oii rings
while the motor is running. These openings shall be made oiltignt by & cover secured by screw pluga

or other suitable means. Any coaventional filler may be used.

3.2.19.4 Rolier bearing. - When roller beartngs are used, they shall coaform o Specification 42B1C

3.2.20 Armatures,- The laminations shall be properly insulated from each other. The spacers
used for ventlation shall be mechanically rigid, and shall be secured so a8 to prevent their coming
100se due to vibration in service. In the as3embly of the cores, care shall be taken to remaove all burrs
or projecting laminations in the slot portion of the core which might result in injury to the coilx. The
Xamlnanons shall be clzmped together in such a manner as to insure that the assembied core is ‘‘tight*’
at the top of ‘the teeth. Provisions shall be made to prevent axial displacement of tha core llnn_q the
shaft. A pin twrough the shaft is not an acteptable means of preventing axial displacement. Keys,
knurling of the shaft or other means sa.isfactory to the bureau or agency concerned shall be provided to

AL L _a

prevenl rotation of the core on the shafi.

2.20.1 Armature windings.- The coils shall be securely retained in the slot by wedges, wire
banding, or other method salisfactory to the bureau or agency concerned.

2,2.20.2 Equalizer comnections, - Equalizer connections shzil be supplied on all lap-wound armatures
of motors having four or more main poles.

«w
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3.2.21 Commutators. -

Y A2 AN A ah _ & _

3.2.21.1 Gcmru The commutator shail be secured rigidiy to ihe shai or spider by nqu or
other mathod sallelactory to the buresu or agency concerned which will pasitively secure the commuta.

[t

tor in such 8 manner as to prevent either rouuou.l or axial motion of tho commuta!or relative to its
support under operating or test conditions.

—

3.2.21.2 Copper segments. - The copper segments shall be securely retained in such maoner as
will prevent their relative displacement as a result of centrifugal forces and the stresses imposed by
repeated expansion and contraction in service. The 3egmenis, when worn io be iull exieni of the
allowable wearing depth specified in table 11, zhall be of ample section to operate satisfactorily.

Table [] - Wearing depth of copper segments.

: * Permisstble
Commutator diameter (inches) ‘ reduction ta *

: diameter

: : Inch :
: 1 and under . 1/18 '
Over 1 and up to 4 and including 1-1/2 : 1/8 :

: Over 1-1/2 and up to and including 2 H 3/18 :
: Over 2 : 3/8 :

3.2.21.3 Conneclions.- The connections tq the windings shall be elfectively soldersd, and, U
segarate risers are used, they shall be mecnanicaily and eiectricaliy connecied io ihe commuiaior bar
in « manner salisfactory to the bureau or igency concerned.

3.2.21. 4 Sealing - After the assembly of the commutator all crevices or joints at each end

...... [ mataimina flanaae enall ho nnmn\.lalv filled un and cealed over with hinh-npndp
Dt:uvecu Lut Cals ang e sssoulbuy iy w Shadl O COMp.e -y

fiexible, daking insulating varnish in such manner as to prevem the entrance of moisture, ofl, cubon.
or copper dusi, or viner deieierious subsiances ai iiese poinis, lrewise, Uk Croepayge paris irom ihe
erds of the copper bars to the metal fianges shali be given a heavy, durable coating of flexible, baking
insulating varnish as a protection against short circuils and ground at these points.

3.2.21.% Mica undercuz“mg The mica insulation between bars shail be undercut on aii motors.

Ala nAdamas eha | ha acaomnplighed hv ramoving all mica between hars to form a qroove not ta
41T dliuT \-u\llll, Jtlﬁ Ve @LwVisipe Ull\-“ wJ *twiavvaeiy

exceed 3/64 inch in depth.

et mm b mme sabal A

3. 8. 2.‘l 8 Curing.~ ALl commulalors shall be cursd al
be of such thoroughiy solid construction throughout as will insure-that will hold their shape in
service and cbviate the necessity of {requently dressing the commuw.ors on account of high bars or flat

spots.
3.2.22 Brush holders. -

~ e
.

a an lamnaraturae and ahall
el &

ati -
3Rt w--’-o—-- e e Olims.

a6 0n + Bk aran shall ha samavidad 48 nravant heuehae (nrm haina thrown out af thale
3.2.22.1 Brush sicp. - Means shall oe PiUVIUTU W PiTrein viusins Vi sl veiiy W veu ves v wis

brush holders as a resull of shock or {rom being dispiaced to such a position that they may bind in their
brush holders ard nct return to their normai operating position. Such means shall consist o1 positive
stops or other devices satisfactory to the bureau or agency concerned and shall not interfere with the
normal functioning of the brushes. They shall not unduly complicate replacement of the brushes, require
the use of a special design of brushes, or result in cumbersome or intricate design of brush holders.

10
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Adiustabllit The brush holders shall be of 2 type which \_._m_l_

0. 2. “.‘ AQJUBLRDIL o LI UTUSH nCIGRTS Siass ¥ Ve = 1L P m
tion with the motor mﬂnu 1n either direction. Except where cartri ge rush holders are used,

ype b
the instaliation shall be such that the angular posu.ion of all brush holder ay be adjusted. 'me con-
struction shall also provide for maintaining the spacing of the various ho 'd rs at aii &
adjustment. *Masans shall be provided to prevent loosening and shifting of brush holder

. spring pressurs.

3.2.23 Terminal boxes and terminal box covers.- Except for motors of 1/4 hcrsapcwef or less,
terminal boxes shall be provided and shali be either cast or fabricated as an integral part of the frame

or securely bolted or welded te the frame. The use of pipe mpples where they are necessary or where

motors are 1o be used in inaccessible iocations shall be satisfactory to the bureau or agency concerned.

3.2.24 Connections and terminals. -

3.2.24.1 UCCJX'J connecti [« : s
provided with 10s«ing devices un.ata‘tary Lo Lhe bureau or agency cocncerned. Connections and leads
corming in contact with moving parts or being
o}

—

shali be se-ured in a reiiable manner 0 prevent their
chafed by ccntact with stationary parts. All excess solder shail be removed from soldered connections.

3.2.24.2 Field connections. - In generai, and where practicable, all field connactions shall be made
on the commutator end.

3.2.24.3 Terminal leads. - All terminal leads shall be of flexible, stranded cable or wire. An
insu.aling sieeve or o.her suitable means shall be crovided to prevent abrasion of the lead insulation by
metallic edges of the moter frame, '.e.'rm.'xai bex, riping, or lead clamp. U'ness satisfactory to the
hirna: ar agancy anncarnad  tarminal leads shall be in accordance with tahle 1IN,
Uul cTaud Vi ﬂg-ll\ CVIHILT L G G, Wed (11441Ge IV Guer Jisass S s Se i ——
Tabie I - Size cf terminal leads,

X . Minimum .

: Frame size of motor : size of :

. . terminal leads |

: : Circuiar mils ¢

© 1/3ng.at 1725 r.p.m. and smailer %80 :

: largerthan 1/3np at 1720r.pom. an :

. 2. re leads shall be secured %, : .z21 clamp or by anchoring
to t in s placed on *he end connellitns. Where a lead clamp is
provided, th2 terminal .aajs shall be at’.::ne1 tc the “'a"jé zni not 1o the end br:;rels. The met.hod of
curing sh L

”5 I-‘ra-—» and armature mar«ind. - The manufacturer's seral number shall be stamped (or
itk o moaRrRAl 1m Ir e matal Af tha f=sma yrdormpats cavered Dv) tlie main
199414 LETOLY Tarreg;) ino L 5Ciid metai of the {Fame ShatIhed (e ‘-.-_ oY)
identificaticn ..ate The part numoer, Or otner information sulficient 1o comdiete.

y identily cne
armature, snall be stamped (or otherwise parmanentiy marsadj on the snall Jr rotor core. Tie wnarQang
of armatures and field coils shall identify the manufazturer and the style ani type of motor.,

2.3 Interchangeability. . All sim:iiar parts, includm: repair parts, o' co—respo niing apparalus
furnished on e same orger or buil! t¢ the same draw al

necessity of further ma-mm'u;, £2.22liv2 assembd j or

l
n
) -
(=4
[
(%)
ll"
e )
jas
15}
nL
~

]

) WS
8]
-
(1]
s
2]
po g
[
3
«w
[\
[
o
n
€
-
-
=4
o
[+
=4
o

—
p—




Downloaded from http://www.everyspec.com

3. Regg_r parts.- Each repdr part shall be amable for immediate use in replacing originally

instaiied paris in any identicai motor, and the operation of the motor In which such repalr parts are
installed shall be within the performance iimits of the original machine. In general, the design shail

be such that no special tools are required; however, where the desiqn and construction is such asto
require the use of special tools for their proper maintenance, such toois shaii be furnished. The
requirements of Specification MIL-R-15137 shall apply.

3.4 Repair parts boxes.- Where specified in the contract or order, repalr parts and tools for
onboard shall be furnisned in repair parts baxes conforming to type M of Specification .‘-‘JL=5=233.

3.4.2 Shipping of onboard repair parts. - Unless otherwise specified in the contract or order,
repair parts snall be inspected and snhipped at the same time as the mctor. Separate inspection and
shipment will be satisfactory only when an acceptadle schedule of shipment of the repair parts has been
arranged between the manutaclurer and the ordering activity,

a a2 =

3.4.3 Stock repair parts. - Quantities of stock repair parts ('.h..! is, parts required to replace
onboard repair parts or those required for repair of a motor but n pecih as onboard) and their

stock numbers shall be determined in accordance with Specit'xcauon MIL-R-15131.

3.5 Drawings.- Master drawings and certification data shall conform to Specification MIL-D- 963.
The app roval activity for master drawings shall be the bureau cor agency concerned. The approval
activity for certification data shall be the ordering activity.

3.5.1 Master drawings.- (See 3.6.1.11 and 3.6.2.6.)

PN

.2 Certification gata suﬁ{.
f1cation data shail inciud

[od (]
o

(a) Horsepower, voltage, current, speed, type of winding and whether of a speclal type
such as close coupled.

3.6 Requirements applicable to individual services. -

3.€.1 Service A.-

PO S

3.6.1.1 Materials. -

3.6.1.1.1 General.- Service A moters shall conform to Specification NLI -E- 017. The class of
insulalon shall e as specified (see 6.2).

12
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3.6.1.1.2 M‘a‘leriai resiriciions. - Cast iroa, semistes), ebony ashestios, wood, porecelain, and
cardboard shail not 2s malerials of construction. The znmmum nqulrements for materials
to be used are asspecmedlnubl eIV

Teble [V - Minimum material requirements for service A motors.

: Iten . Limitations Material | Remarks .

! Armature 1 All sizes 1 Steel : :

. Flanges : All sizes Nodular Specl_n .

: : qrapmtxciron tion MIL-1-17168 .

: Armature quills and spiders : All sizes Steel { ceccecee- cocemneee

: Ball bearings All sizes 1 eeecesccce- - : Specifica- :

: : : . : tion 42BS :

: Ball bearings caps and R it bty : Steel® I et erreccene

:  cartridges : All sizes + Malleable iron ; Grade I, type A, :

: : : Speclnu- :

: : : . tion QQ-1-668 :

T emee- cesmcececece—sosomaan= :  All sizes : Nodular : .

. : : gqraphiticiron ; Specifica- :

: : : tion MIL-]-17166 .

: Brush holders 1 All sizes : Steel . Treated for corro-

: : : Brass . sion-resistance .

! eesesmeccccmmacmcoiocsenooo ¢ All sizes : Nodular : :

: : graphitic iren ; Specifica- .

: : : . tion MIL-1-17166 .

: Brush studs 1 All sizes . Steel . Treated for corro- .

: : . Brass . sion-resistance :

: Brushes :  All sizes P oeeseeceeaes - : Specifica- .

: : . tion MIL-B-3743 .

1 Coll spacers or separatdrs :  All sizes Plastc - Type GMG, Specifica-;

:  inside slot : tion MIL-P-‘.SOS'.’ .

:  Collecior rings . All stzes Brass { meeee==- ememmcooooe

M M * Drunwe g mESTIoSToSssssssses

: Collector ring insalation All sizes Mica : Specinca-

: tion FK-1.538 or

: : . MIL-I-350%

Cores :  All sizes . Steel! . Non-aging, low
: nysteresis

! emeccescmceccecccesan- eeee i ecscwee-ccceo- . Plastic Mineral filled type, .

: . Specifica- :

: . tion MIL-P-14 .

! emscceemecoc-ecmcmcesecess ceccccssmmannn Steel : ==ceesecsmecccncnoo .

: Covers, part [ =-eessssc-o-oes Malleable ircn . Gradel, type A, Spec-.

. . ification QQ-1-680

! eceseacemmcccmesecccecceces | Seocs-ecccccccs Aluminum Specifica-

: . tion MIL-A-17129

! eccecceccmemcccccccecen- .-- All sizes Nodular . Specifica-

: . graphticiren: ticn MiL-l-l 1716 .

*  cecececess=css=—s=ccs=csc-=e [ Soecesscosces - . Malleableron ; Graae ], type A, Spec-.

: : . ification QQ- -666

: cecescecccccce- esmcmcccees i =emecccemeceos . Steel! ; meeeeemsesesoneos

: eeemmescc-cceeccecos-esoo=s cscceesccccmes Aluminum Specifica-

tion MIL-A-15153
or MIL-A-17129

Mnless otherwise specified in table 1V, steel parts ma'y be cast, fabricaied, wrought, or forged.

13
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Table IV - Minimum material requircmeats for service A motors (cont’d. ).,

Ilem Limitations .  Material . Remarks
: ceccenn -= : All sizes : Noduiar : Specifica-
: H : . tHon MIL-1-17168
: Fans t Al sizes : Steel® D oemeee- seccesecnane
! ecececcccccecaceonos —veee=e ' All sizes ! Nodular ¢ Specifica-
: : : ! ton MIL-1-17168
. Frames P amsssss====see - ! Steell Y -
! eecasemcseccece-—emo=-= ee-= i All sizes * Nodular * Specifica-
: : ‘ grapnitic : tlon MIL-I-17168
! Gaskets DAl sizes ? ceceesecneaee ! Specifica-
: : : * dom MIL-G-2765
* Grease - Bearing total : Petroleum : Specifica-
: ‘ temperatures * tion MIL-L-15719
: ‘ of90°C.and ] :
: P below : :
R --- ° Bearing total * Silicons ° Specifica
: ‘ lemperatures . Uon MIL-G- 15719
: * above 90°C. : :
' Grease cups and pipes * All sizes * Steel * Treated for corro-
: . : *  sion
* Ground insulation S Al sizes ° Fish paper - Specifica-
: * varnished *  tuon MIL-I-88%
: : * cloth :
! meeecanes S R .- Glass cloth  ’ Specifica-
: : : : tion MIL-I-3505
: P e L L L LD LD it - | emcescceces ceomm= ’ ’.'-"‘«.Sied m'-ca . qmgl_gu'
: : : * on HH-1-538
* Insulation between commutator ; All sizes : Mica : Specifies-
. pars : . ° don WH.1.938
: Lead and connection Al stzes * Synthetic resin | ca-
1 ineunlation : : sleeving * ton MIL-i-631
D oeemcceea- cormmscmnen B P eececmmnmencees - ' Varnish cloth | Speciies-
: : ‘  sieeving ton MIL-1-3190
! eeeeecssccsssoemmeenes ceeme | eemmccocmmeoooe- * Silicone rubbar i ---essmee-ocoooes
: * glass sleeving |
' Lead clamp insulatioo e B e P oemeeeonimeee- * Type GMG, Specifi-
: g : *  cation MIL-P-15037
* Ofl rings © Al sizes * Brass D emmecocemmmeeooees
! Spacers and coll separators | All sizes tremee-soz===-  Type GSG, Specifi-
: . . : cauon MIL-P-997
! eeceeessracmomocamamnoones ee  meceecessocannes P eemeeeeceenes * Type GMG, Specifi-
: : : *  catlon MIL-P- 15037
‘ Shafts D oeemmemeomen Steel! : Commercial, excepl
: : : :  where close-
. : . :  coupied pumps =8y
: : : ‘  require corrosion-
: * resistant material.
* Sieeve bearinm  All sizes ‘ Bronze : Specifica-
: : ' “tion MIL-B-16261,
: ‘ grade I

Njnless otherwise specified in table 1V, steel parts may be cast, tabricated, wrought, or forged.
14
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y material requirements for service A motors {zont'd.),

: Item ' Limitatlons .  Material . Remarks :
: X T T -woes -——eow : seoscssccsanscns : Blbbl : :
: : : Antifrictioa @ Specifica- :
: : : ! tion QQ-M-161 :
: Springs ¢ All sizes : Phosphor : Specification Mn_,-a 892
: ceecn-a R L E DTS DTN ! eeeccec-ec-e--= [ Bronze { eecccec-. crececocccnaa :
: eemeccesmmccecccseccccceces I ceccmsecce= eece : Steel ¢ Treated for corroslon- :
: : : . ¢ resistancs :
. Terminal boxes and terminal : All stzes . Steel? : :
:  box covers : : Mzlleable iron : Grade [, type A, Speci- ¢
: : : ¢ tions QQ-A-601, :
: : : P QRQ-1-666 :
. eccsececccomessmercmroocnas ;| eecconae ccaces : Alumimum : Specifica- H
. : : : tion MIL-A-15153 :
{ m=ececsccssccccccencwrccacee M All sizes M qul" . chwc" .
. : : g@raphiticiron : tion MIL-I-17168 :
: Terminal boards : All sizeg : DPlastie : Mineral filled type :
: . : ¢ Specification MIL-P-14:
R = 1 =esses-ecc—ee 1 Type GMG - Specifica- :
. ; : ¢ ton MIL-P-18037 t
ccrcoremremmearone eccececcss ;| emceccacccscas | esecece-c--e- : Type GSG - Specifica- :
. : : : tion MIL-P-897 :
. Varnish, insulation . All sizes : Classes A& B ; Type CB, Specifica- :
. mecrcmemmecececceemcceaaa- R ettt : Class H : tion MIL-V-1137 :
s secesecerccccccccccteanccacas { =veccece-e---= : Silicone I eeemcccccncecccncacas
: Verings and shells : All sizes 1 Steel R e :
: Washers and bushings, . All sizes s Flber HE D D i et :
+ insulating : ¢ Micaor : Specmcauon HH-]-538 :
. : : pressed mica : :
: : : pale : :
. eemececmemeeeceesmeomefocssz ¢ seecmze-ommona — : Disetin : Mineral filled tyne .
: : : : Specification MIL-P-14:
: : : : Type GMG - Specifica- :
. . : : tion MIL-P-78, :
: : : : MIL-P-15037 :
. Washers, metallic s All sizes : lron & steel : Specifice- :
. : : : tion JAN-W-108% :
T eeee- coccmee eccssesrsccncn . emecccceccccea=s . Brass : Specifica- :
. : : tlion M1L-W-1185 :
. Wedges : All sizes : Steel or brass ; <cceccccccccrecccaces
. Wedges, flat . All sizes : Plastic : Type GMG, Specifica- ¢
. : : 1 tion MIL-P-15037 :
B e : eececcmcccceccs ;| cececcscccas : Type GSG, Specifica-
. . . : tlion MIL-P.297 :
Wedges, formed + All sizes. Tobe : : :
: . used only whers : : :
. :  wedge caandt be ; : :
. : madeinafiat : :
: :  Sheet : Fiber : Specifica- :
: . : : toa JAN-F-1148 :

“Unless otherwise specified in uble IV, steel parts may be cast, ta.bncated wrought, or forged.
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hmn.mmmr‘ﬂmﬂmuuﬂ‘GAm(ﬂ'&L

T pem : Limitations P Material Rewmarts :
e * o . o

e H : H
:In,m s All sizes : Sael, carboa : Specification MIL-W-808
: andag : : : :
s wmem : All sizes : Steel, corro- : Specifica- :
M < : sion-resisting : oo MIL-W-3088 :
. . Motors 1/4bp. 381888 §cccccccocsccac focsosccsssesssssccccec!
: Wire, electric, round ; All sises : Copper :Mﬂcwon JAN-W-583;
: Wire, electric, § SeesessSmesSSSSsSooTSSS (TOSTTSSecccccc ipec m‘;ﬁrw 160m2 :
. : Motors lacger than 1/4bp. : : :
; Wire, electric round ; Type C, Sizes 4 L : : Specificalion JAN-%- 683, :
. ;40 incl. oaly : Copper ; integral sizes ouly :
; Wire, round . Typs C2, 523 0% : : Specification JAN 383, :
. ¢« 38 incl. only : Copper : \ntegral sizes only :
: Wire, round . Type RZ, sizes B to : Copper : Specification JAN-W-583, :
. : 40 incl. only : : lntegral sizes only :
. Wire, round . Type R4, sizes 1ito : : Specification JAN-W 683, :
. . ?_3 incl, cn‘“\; :Cr_-'-r'!g : hu‘q!—_l -I-A- only .
: Wirs, round : Type AV, stzes 4 : : Specificativa J AN-W 583, ;
: : 25 incl. only : Copper : intagral sizes oniy :
+ Wire, round : Type GV, sizes 81to : : Specilfication JAN-W 583, :
. . 25 incl. only : Copper : lstegral sizes oaly :
: Wire, round . Type GV, sizes 27, 28, 29,: + Specification JAN-UL 583,
. : 30 und 33 oaly ; Copper : lategral sizes oaly :
; Wirs, round : Type GV, slzes 8 1o : : Specification JAN-W-583, ;
: . 25 incl. only : Cooper : lolegral sizes oanly :
. Wire, round : Type GH, sizes 14 t0 : : Spectfica- :
. : 30 incl. only : Copper : ton MIL-W-180T2 :
. . : . otsgral sises oaly :
. Wire, rdund : Type GE, sizes 32, M4 : : Specifica- :
: . and 36 only : Copper : Uon MIL-W-160T2 :
. : : : iniagral sizes oaly :
. Wire, round . Type G2B, sizes 11 to : : Specifica- :
: . 26 incl only : Copper . Uon MIL-W-18073 :
. : : : imegrai sizes oniy e
. Wire, rectangular ; seseessmeecemcesconaone : Copper ; Specification JAN-W-%83, :
. Wire, rectanguiar : 'I)‘pe R( 50 z 187, B : :
s . o0 x {.\.u o0 x €40 or H H H
s ; 801 170 mils only : Copper : Specification JAN-W-583, :
: Wire, rectangular : Types AVaud G2V, 64 x 325, : : :
. 80x 325 258x 258, or : : :
: ;289 x 289 mils only . Copper :Specificztion JAN-W-583,
. Wire, rectangular ; Type A\‘ .581 385 miis oaly ;: Copper :Specification JAN-W-582
¢« Wirs, rectanguiar . Type G2V, 855 liS op : ¢ :
. . 182 x 182 mils oaly : Copper :Specificalion JAN-L583 .
; Wire, rectangular . Type G2H, 24z 635, : : :
: . 40z B0, 90, 95, 10007 : :
. 129, S2x 62, %0 x 80, : H :
: . 110, 120, 200, 300 or . : :
: . 310, §7x 82, 65x 11807 ; . :
s . 240; 45x 180, 54z 180; ¢ : :
. . TRz 72;80x 110, 185, : :
: . 235, 2% or 320;81 x 180 . B :
. . or 258; 60x 200 or 240; . : :
: . 75 x 188, 200 or 21%; : : .
: . 1022125 16z 114, : : :
: : 55 x 245; 9% x 1530 or 240; : : :
: T 70 x 250; 88 x 208; : . :
: 90 x 200; 130 T 15G; : : :
: 88x24); 83 321. : :
: 105z 285; 182 z i82; : : :
: 135 x 27%; 162 z 162; : : :
. 130 x 250; : : Specifica- :
: 200 x 375 mlls < Copper © toa MIL~W-16072 :

Aiternlie wire sizes. -

T Gl 2
Types C, C2, RZ, R4, AV, GV and GoV

G2V af S
Sl 9

types GR and G2H of Specification MIL-W-160
in t2=le V may be used provided the design is such as to permit rewiading
wilh a type and size listed in table IV and having aa equivalest or higher

teiperaure rating.

T2 of sizes other than those
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2.6.1.1.3 The number of impregnations for each design of motor shall conform % the minimum
requirements of the manufacturer’s detail insulation drawings as approved by the cognizant bureau or
agency for thut specific design. In any case, there shall be not less than three complete independent

impregnations of any electrical winding. One impregnation shall be defined as one complete cycle of
treating and curing (such as one immersion and one baking) by a recognized method. However, the
brushing or spraying method, shall not be considered as one of the required impregnations unless it is
applied as the final coat of varnish, All insulated windings shall recelve at least two of the required
impregnations after the windings have been Installed on the corresponding motor subassemblies. Except
as otherwise specified hereinafler, all insulated electrical windings shall recelve at least one of the

windings shall recelive one of the
required impregnations before assembly on machine parts. lmprequation before assembly on machine
parts will not be required for windings where the method of installation is such as to make this prelimi-
nary impregnation impractical. In such cases, all required impregnations shall

ited INpregniuscas snau bs made after the
windings are installed on the machine parts.

2.6.1.2 Temperature limits. - The motors shali be so designed as not to exceed the vaiues of
maximum perm.ssibie temperature rises specified in table V. The methods

ments specified in table V shall apply.

Table V - liaximum permissible temperature rises.

40°C. amb. - 50°C. amb. ? 85°C.amb.
: Part :A;E;H:A:E:H:A:Bfﬂf
1. Coil windings except shunt field : :
= l~IITIP‘:;momev.er 245 3 B0 jee- : 30 50 :e--: :1,5 : 35 :»-
: Resistance S50 : 75 +140 : 40 : €5 :130: 25 ;50 1115
H b. Protected, aripproof, drip- : : : : :
: proof protected, splash- : : : : : : : : :
: proof and splashproof : : : : . ;
; protected er €0 . 70 .130 . 40 : 60 & 120; 25 ; 45 :106:
: Resistance %5 . 85 +145 ¢ 60 : 75 ; 140: 35 : 60 :120:
L O"I{l‘r‘fer:mame:er D5 . 75 +13€ : 45 . €5 . 125: 30 ; 50 :110:
: Resistance .85 . 85 :145 : SO : 7S ;1301 20 @ BU & led
. 2. Shunt field windings : : . '
: a. Open : : : : : : : P ¢
: O‘?;ermometer 40 ; B0 :e--: 30 : 50 :---: 12 2 38 : :
: Resistance 160 1 70 iee-: 50 : 60 ;-w-z 38145 P -ec:
: ? listed under 1b : : : : : H : : : :
: > A‘?:;?m;meter 2850 : 70 :130: 40 : €0 129253 : 59 : 192
: Resistance .70 .90 :150; 60 ; BO :140: 45 : ®O : 125
: ¢, Others : : : : H : : :
: Resistance 70 ; 90 ; ---: 80 : 80 :e--: 45 : 85 : ---:

17
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18

: . 40°C.amb. | 50°C. amb. ; 65°C. amb. :
: M . ; : : ; . 3 [3 [3 . A_:
; :A:B:H:A;B;H;A;B:HI
. 3. Commutators and colisctor : : : : : : : : : :
: rings : : : HE : : : : :
: a. Open - Thermometer $ 55 t oo seec: 48 s eo b em= 30 --p e-
: b. Motors listed under 1b : : : : : : : : : :
: thermometer 1685 : 85 ;-=-: 55 2 75 ; -e- ;40 , 60 . -- .
. c. Others - Thermometer - : 65 : 85 :---: 55 ; 75 ; === . 40 ; 60 ; -- .
. 4. Miscellaneous parts as brush : : : : : : : : : :
. holders, brushes, pole tips, @ : : : : : : : : :
. etc., other than those whose : : : : : H . : :
: temperatures affect the tem- ¢ : : : : : : : : :
. perature of the insulatiog : : : : : : : H : :
: material may attain such : : : : : : : : : :
. termperatures as will not : : : : : : : : : :
: injure the motor in any : : : : : : : : : :
: respect. H : : : : : : H : :
: 5. Bearings - Thermometer - 50 : 50 :110: 40 : 40 : 100, 25 . 25 : 85 :

|

Tole - Wrere two methods of temperature determination are indicated, the method to be

srmomad smbro
used shall be '*p tional with the contractor.

With but few e plions, the values applicable to windings in table V are deler-
mined by t:e l lowing *‘hottest spot’’ allowances, based on the ‘“hot spot’’ tem-

peratures in Specification MIL-E-817 and applicable to the various types of
motor ccnstruction and methods of temperature measurement:
Motor Method of Class of insulation
enciosure measurement A B h
Open Method | (thermometer) o U 40
Method ¢ (res.stance) 15 1% 0
Protected, dripproo!, dripproof Method 1 i3 20 30
protected, spiashproof and splash- Method 2 5 10 15
proof protected.
Totaily enclosed, fan-cooled Method 1 10 1% 25
Method 2 $ 5 10
Cthers Method 1 10 15 25
Method 2 0 $ 10
e motors are required to deliver 125 percent load for 2 period of 2 hours, the temperature rises
not exceed the corresponding values in table V by more than 15°C.
8. 1.3 Shock resista~~e.- The motors shall be capable of withstanding the high-impact shock test
fied in Jpecification LOL-5-901

e
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3.6.1.4 Methods of attaching fans to chaft, -

3.6.1.4.1 General.- Where fans are not an imtegral part of the shaft, one of the following methods
shall be used in attaching fans to the shaft: )

(3) A key and a nut with keyed lock washer.
(b) A key, shaft shoulders and rings or tuding.

{c) A iong key tack welded to the fan and secured in

| - - -
(d) A Woodruff key with a locked set screw secured on the key. The design shall be such
that the set screw will not produce unbalance,

closed.end kgy seat.

7.8.1.4.2 In the case of motors having no ball bearings betwesn the fan and the rotor core, it will be
satisfactory to use one of the following methods:

{a) A knurled shaft and press fit between the shaft and fan.
(b) A key and a press or shrink fit between the fan and shaft.

4.8.1.5 Radlio noise.- The design of the motors shall be suthas to minimize the generation of radio
interference. Where suppression harnesses are required to reduce radio noise to the limits specified

(see 8.2) impedance coils and capacitors desigred for suppression purposes shall be satisfactory to the
bureau or agency concerned, and shail be capable of withstanding high impact shock test in accordance

with Specification MIL-S-801.

3.6.1.5.1 Noise suppression devices, where required, shall be readily removable for replacement

3.6.1.5.2 When specified (see 8.2) we following requirements shall apply: At rated speed and
voltage and at any load from zero to full load, ralo noise in the {requency spectrum from 150 kilocycles
to 400 megacycles shall not exceed the licuts in macrovolts as specified in Specification MIL-1-16810C.

3.6.1.6 Type of bearings. -

{a) Dousie seaied, double row width, single row.- Where the
“bearing the warning ‘oo Rol ludricate’” shall appear near lne pearing.

(o) Single shieided or single sealed.

3.6.1.6.2 Heat stabilization. - Bearings operating above 90°C. shall be heat stabilized so Lhat their
dimensions do not increase mcre than 0. 0001 .inch per inch of operation 2uring 2500 hours at 149°C.

A B 1T 7 MTocmmminmal wi
3.8.1.7 Terminai Mmarkin
e

K
which correspord to tne markings shown on the diagram of connesticns for the motor and {for the con-
troller used therewith. Terminal markings shall be in accordance with Specification JAN-E-251.

s. - Motor leagds shall be permanently marked with designating letters

imer
NS, = s wass S oC peiiigliicnlil U o

3.6.1.8 Directicn of rotation. - Where a nonstandard direction of rotation (see Spec. JAN-E-251) 18
specified, molors sha.: be marked in a permanent manner tc indicate the direction of rotation.

2.68.1.8.1 General.- ldentification plates shail be attached to the part of the machinery or equipment
which will not ordinarily be renewed during its normal service life, and be located in a readily accessible

positicn where they can be read at all times witheut danger to personnel. These plates shall be in
accordance with type A, B, Cor D of Specification MiL-i-15024 except that aluminum alloy and plastic
materials will not be permitted.

a0
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3.6.1.9.2 ldentification Ehu mrﬂﬁ.- The minimum data to be marked on the identification
plate for motm 3

(a) Wﬂr’s name, identification symbols, serial number, buresu or agency con-
umd drawing number of assembly drawing, Government contract oumber, dats

L b 8 ol mbis

) Of manuiacuiss.
() Salient design characteristics, namely, horsepower, voltage {nominal voltage and
voltage range shall be qlven for submarine service), current, type of winding and speed.

(c.) B].ank s fOf uovernmem ‘mw‘-t-_l. All.d-l """?L'}q.
{d) Where motors rated for intermittent duty, short-time, or varying duty are capable of

operating continuously at some decreased nunq, that continuous rating shall also be
shown on the identification piate. 1i there is no continuous rating, it shall be so stated.
(e} Class of insulation.
{f) Government stock number.

(g) Government contract number.

10 Quantity of onboard repair parts and tools, -

3.6.1.10.1 E%_r_g;a_r_t%_ Unless otherwise specified in the contract or order, repair parts, based
the total number of motors of each size and design furnished for each vessel on a contract or order,

3.6.1.10.1.1 Fo
s

otors of 1/4 horsepower and less at speeds of 1,700 r.p. m. and higher repair
parts shall be furn! as s n

T
hed

Table V1 - Repair parts for motors 1/4 horsepower and less,

: : Quantities to be furnished
* ltem 1w P B20 ‘21 or more .
* No. . Name of part * identical . identical identical |
. . ' motors . motors  motors .
P . * per vessel : per vessel . per vessel |

1 Brushes sets . 4 g : 12

2 Motor, complete 1 . 1 . 1 :

[\
(=)

-
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3.6.1.10.1.2 For motors larger than 1/4 horsepower, repair parts shall be furnished as shown la
table VIL
Table VII - Onboard repair parts for motors larger than 1/4 horsepower.,

: :  Quantities lo be furnished per vessel
. : ) P 1teS ° 61020 *° 21or more
. Item * Repair parts applicable : identical * identical * identical
P No. @ to the motors installed ‘ motors ‘ motors ‘ motors per
: : : per vessel : per vessel @  vessel
: 1 ! Armatures complete with shaft:  * : :
: i (a) For close-coupled pumps : 1 : 1 : 1
: i (b)) For submarines : 4} : 0 : 0
: :  (¢) Other applica‘ions : (see 8, 2)
i 2 ! Bearings, or vearing linings, sets & : :
: i (sleeve bearings shall be com-  * : :
: ! plete cil rings if used) : 1 : 2 : 3
* 3 ! Brushes, sets: : : :
: : (a) Commutator : 4 : 8 : 12
: ¢ (b) Collector ring : 3 : 4 : 5
* 4 ! Brush-rigging insulation sets: : : :
: ! (a) Commutator : 1 : 1 : 1
: ! (b) Collector ring : 1 : 1 : 1
! & ! Brush holders, sets (complete : : :
: 1 witn springs): : : :
: ! (a) Commutator : 1 : 1 : 1
: : (b) Collector ring : 1 : 1 : 1
: 6 ‘' Brush holder springs:* : : :
: :  (a) Commutator : 3 : 4 : g
: *  (b) Collector ring : 3 : 4 : 5

7 ' Bearing lubricant seals, sets : 3 : 4 : S
8 ' Field coils, eacrh size and type: : : :
: { (a) For submarines : 0 : 0 : 0
: :  (b) Cther applications : 1 : 1 : 2
¢ 9 . Special tools? : 1 : 1 : 1
: *  Additional repair parts required : :
: ! for gear-in head motors (gear : : :
: ! end only) : : :

10 ¢ Sets of gears : As specified in the contract or

order.® (See 6.2.)

»
. .

bamen brushes are supplied with springs as 2 part of each brush it 1s not necessary to
furnish springs as a separate item.

2 A tcoi for removing the ball bearings need not be furnished when the ball bearing can be
removed by pulling on the 1aner race with one of the tools contained in a ‘“‘complete”’

31f any jcar is not readily removable trom its shaft, the shafl shall also be furnished as
a repair part,

4.6.1.10.2 Repair parts fcr radic noise suppression equipment shall be as specified (see 6.2).

Naval shupbcard sel of tools specified in Specification JAN-P-690.

21
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3.6.1.11 Master drn%g_ Master drawings shait conform to the requirements of Specifica-

(a)

()

[ )
-y

(d)
{e)
{f

(h)
(i)

\é7

)
(k)

[¥A
\&/

following minimum data:

Sdmnm: wiring diagram of motor windings, with directions covering connections for
operating clockwise or counterclockwise rotation,

An assembly end and side view showing all parts of the mote

r identified with nlece
numbers in the list of materials. The assembly side view shall show a longt

—iive Wawmi peSeSS

udinal
section of the motor above the centerline. 'I'he assembly end view shall show a trans-
verse quarier section above the cenieriine. These assembly views shall show the

following information:

(1) Beanng housing construction, fits and tolerances.

(2) Sectional view of commutator, brush-rigging and brushes indicating brush rake
{angte with respect to commutator), design and materials of all brush-rigging and
brush holder stud insulation, and methods of supporting brush-rigging, brush
holders, brush holder studs and brushes against excessive deflection due to
high-impact shock. If necessary for clarity, a separate detail shall be included
on the drawing.

(3) Method of retaining commutator, sleeve rings, and armature core to shaft.

(4) Sectional view of shunt field and series field if used.

(5) Baffies.

(6) Method of attaching terminal box to frame.

(7) Method of bringing cables out of {rame into terminal bax and the method of pro-

tecting these cables aqainst chafing at sharp metallic corners.

(8) Methed o( clamping motor leads in the terminal box to prevent strain on internal
connecnons and method of protecting lead insulation against abrasion by the
‘-ldlllv

(9) Dimensions, drilling and tapping of terminal box, and the number of size of
cover bcits. For submarine application (see 3.7.

(10) All overall dimensions including mounting,” and shalt extensions key,

(11) Direction of mounting.

(12) Direction of air flow.

{13) Lifting means.

{14) All details required by this specification and not covered in the foregoing
en.xmerauon.

A detailed working crawing of the chaf,

Design requirements, guaranteed performance (load, efficiency, amperes).

Armature diameter and core length.

Commutater diameter, length, wearing depth, depth of undercutting of inica segments,

mirumurm distance ic ﬁl"ﬁunq.
Government and manufacturer’s brush grade, Government {orm number, number of
brushes per stud, number of studs and g'ade of brush and manufacturer.

Number of main poles and nominai air-gap.

U‘
-~
.

Table of armature winding cata and insulation of coils, inciuding the following information:

{1) Number of slots.
(%) Humber of commutator segments.

{3) Number of single coils.

(4) Conductor copper.
{5) Conductor insulation and Government specification.
{8) Turns in series per coil.
(7) Feet of wire per coil,
(8) Total weight of copper in armature {pounds).
(9) Insuiation of coils.
Development of armature winding, A partial diagram is sufficient, showing dummy colls
if any.
Dimensioned cross-sectional view of armature slot.
reatment of wouna re. Number of dips, bakes, and Government type of varaish.

el n 1
ireatment O wounl v Qi Qips, Lailes,
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(m) Table of field winding data for all {ields, including the following infcrmation:

(m)
(o)
{J]

(q)

(R3]

(s)

- (1) Conductor copper.
(2) Conductor insulation,
43) Conductors in parsllel.
{4) Turma per cail,
(5) Feet of wire per coil.
(6) Pounds of wire per coii.
Cross-sectional view of fields.
Treatment of field coils. Number of dips, bakes and Government type of varnish.
Tabie of insuiation maieriais showing maieriai used and appiicabie Government
specifications
Periodic test data:
{1) Table of temperaiure conditions. coverioad and
the tollowing:

Time. line volts and amperes, shunt volts, field amperes, speed,
temperature readings. rise while running. maximum rise after
shutdown, of armature coils, core. commutator, front head,
read head location of thermometers.,

Resiatances hoth cold and hot of the fnl\mun.g

RITR PN
Uil 10aU Lurrenty> LU[]‘“AHI"F

el LOWIT

Armature. shunt field, series field and commutating field.
(3v Field rheostat resistance while hot vs. r.p.m.
(4) Spneed regulation. all speeds, hot and onlrj and percentages of change.

(3 ruu load losses. mc\udmg! R tields. I°R armature. field rheostat other
iosses. and the total ot ail.
(6} Mimimum air gaps. inches. by poles. main and commutating.
(7) Weight of armature and weight of complete motor in pounds. This data may be
included in any convenient location but not in the performance tables.
A note identitving replacement bearings bv Government hearing number. If there is no
suitabie Government standard bearing. all suitabie replacement bearings shall be

idamerfind by mmnmi iAo mle merman amA miomitlantiimnme’ tA it iAatian m s bame
IWUTHULITU O) Maiuialiurc! 3 Naimned anu Dialidialidrcrd juciiii it a uiuvn nuswc: 3.

A note identifiinyg the type and class ot the applicable Government puller specified 1n

Specification JAN-P-690.

(1) The following additional insulation data which shall be included on each master drawing

or on a separate master drawing previously approved hy the bureau or agency con-
cernec. I the cata are snown on a separate master drawing covering insulation
practice for » numher of motors. the Bureau drawing of the insulation master drawing
shal! be reterred to on each applicabie motor master drawing. These additional data.
logether with the ipiormation required by 3.6. 6. 11 () to 3.6.1.11 {{), inciusive,
shall completely aescribe all insulation used. 1ndicating 'ne materials. thicknesses.
forms. sequence of winding and insulating opcrauons number ol layvers and amount

0l OVETIGDDIAE O Lipe appiicaiions, Limitations (limiling .« oitages and mechanical
conditions), treatment schedules (number and types of thaner to be used, tempera-
ture and duration ol baking treatments. vacuum and pressure emploved during im-

nraonatinnl Theso additiona! dnata shall contain comnloerns datailed information on
pPregnaciony., a0 AGU:inilhna: Gaa Shndar TONlain ToOmpvit o0 nLevimanien o

each type of wound assembly (main held coils. commutating {ield coils. armature
and commutator assembly) including:
(1) nd turn nsulat

(2) Coil insulation including slot and end turn insulation ol each armature coil,
ground insuiation, coil turn separators. coii banding insuiation, and
supporl pads between coils and armature spider or poie piece.

{3) Commutator insulation, inciuding insuiation between hars. insuiation berween
hbars and shell. insulation creepage distances.

{4) Sketches tor each type ot winding, showing 2 cross-section of the winding with
relative location and identification. by piece numbers. of insulating materials

=i
500W00,

)
[
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(5) Other sketches and data as necessary to show method of manufacture
(insulation and forming) of each winding. These sketches shall show such

details as the direction and overlap of the varicus tape windings on strands,

conductors, turns and coils, the distance that armature coil slot insulation
and slot armor extend beyond the armature iron, and the original and final
shape of conductor$ and coils before and afier each lasulating procsss.

(6) Each sketch under (4) and (5) above shall be identified as to the design of
motor and the type of winding. (For example, ‘‘Class B coil insulation for

armatures of small 4. c. motors with partially ciosed siots and ranéom-
LmA anile 'Y Tha ckelches should contain 2 table of standard and allernate

WU WVLko. /) AME UNEIWIIve WiivEmsw wwesswes
insulating materials, identified by piece numbers and giving applicable
specifications.

(7) Method of bringing out and insulating leads from each coil.

(8) Slot sections, showing details of slot wedges, slot armor, coil spacers, slot
tubes,

(9) Skeiches showing in detail how field colls are assembied, insuiated and supporied
on the pole pieces, insulation between shunt and series colls, and method of
preventing excessive relative motion between the various conductors and windings
when subjected to high-impact shock.

{u) Government specification, size and quantity applicable to motor terminal lygs
{v) Stock number for motors.

3.6,1.12 Standardization.- Unless otherwise s
conformance wilh Lnhe standardization requirements shown on
900C-$6301-73441 as applicable.

TR ” QWruirs C. .
e o b wWed Viwew Wwe

3.6.2.1 GCeneral.- Protection agrinst corrosion and methods of impregnation shail conform to
Specification MIL-£-917. Insulation varnish shall conform to Specification MIL-V-1137.

3.6.2.2 Radio noise.- If specified {see 6.2), the requirements of 3.6. 1.5 shall apply.

3.

-

.2.3 Temperature limits. - Temperature limits shall conform to table V.

3.6.2.4 Maagnet wire.- The magnet wire for motors larger than 1/4 hp. at 1728 r.p. m. shall be of
clze aemmdmg with any of the types listed in table IV,

2e as to permil

3.6.2.5 Repair parts. - The requiremeats of 3. 6. 1, 10 shall apply.

3.6.2.6 Master drawings, - Master drawings for service C motors shall coatain the following
minigmm data;

fa) An outline drawing giving dimensions, clearance holes, tapped holes and bolts, the
armature diameter, core length, commutator diameter, commutator length, diametrical
wear depth and mica undercut depth.

(b) The armature winding data which shall include the number of single coils, size o. con-
ductor, type of conductor insulation, number of turns in series per coil, feet of wire
per coil, and the to*al weight of copper in windings.

{¢) A schematlc diagram of armature windings.

{d) Diagram of slot insulation,

{e} Fleld winding data of shunt, series or commutating field as applicable, including the
following: Size of conductor copper, type of conductor, insulalon, number of con-
ductors in parallel, number of turns per coil, feet of wire per coil and weight of

wire per coil.
() Sectional sketch througn main field coils,

24
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(g) Elevation of commutating field coils.
(h) Insulation treatment of main and commutating fieid coiis.

{1} Insulaticn materials,

(1) Manufacturer’s brush grade and Government brush grade and form number,

(k) Number of brush holder studs, and number of brushes per stud.

(2) Performance test of series wound motors at 50, 75, and 10 percent load including line
voits, line amperes, r.p.m. and efficiency with rheostat settings remaining unchanged.
Performance test of other motors at 0, 25, 50, 75, and 100 percent lo2d including line
voits, iine amperes, fieid voits, fieid amperes, r.p. m. and efficiency with rheosiat
settings remaining unchanged.

(m) Weight of complete motor in pounds.

{n) Government specification, size and quantity applicable to motor terminai lugs.

{o) Stock number for molors.

{p) List of items normally furnished as repair parts and tools.

3.7 Motors for submarine service, - Motors for submarine servi
to 3.6. 1 Inciusive except as follows:

L g
w

e

oltage and voitage range of motors jor submarine Service snall

3.7.1 Voltage limitation. - e
a 5

il i tha AA
P WIT W

3.7.2 Winding and speed.- The winding and speed classification shall be one of those listed under
3.2.5 or shall be special as specified (see 6.2).

2,7.3 Enclesure.- The enclosure shall be one of those listed under 3.2.7 or shall be special as
specified (see 6.¢).

3.7.4 Cverspeed. -

A A 421 Pam mmabloame = Tei H
2.7.4.1 For motors not reguinin field

requiring a Motors not requiring a field rheostat ghall

withstand without Injury a continuous speed equai to ill percent of the warm-no-load speed attained
under the conditions specified in 4.1.4.1C.2.2.

3.7.4.2 For motors requiring a field rheostal. - Motors requiring a field rheostat shall withstand

wilnout iRjury e Ro-iCad Specc alainca uncer the sonditions specified in &, 1.4.10.2.2,

n " U viarAawe nnt
ol O IS v

ie requirements of 3.7.4.1 shall apply.

4
. e

3.7.4.4 Overspeed trir device.- An overspeed trip device s=all be en.ployed if specified (see €.2).
hiolors requiring overspees rip devices need not comply with 3.7. 4.1, The overspeed trip device shall
be set at the r.p. m. consicered by the manufacturer to be 2 safe r.p.m. but in no case shall permit the
motor to run at an r.p.m. greater than i25 percent raled r.p.m. at the highest voltage rating of the

motor.

3.7.5 Terminal boxes.- Terminal boxes shall not be drilled or tapped by the contractor. This
requirement sha.i be indicated oa the master drawing (see 3.6.1.11 (o) {9)i-

3.7.6 Repair parts boxes,- Repair parts boxes shall not be furnished.

3.7.7 Banding wire.- Banding wire shall not be used tc secure coils in slots,

25
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4. SAMPLING, INSPECTION, AND TEST PROCEDURES
4.1 Service A.-~
4.1.1 Sampling, -
4.1.1.1 mug procedure for selective tests (at the place of manufacture). - Motors shall be

selected by the Government inspector in accordance with table VIII. The inspector may at his
discretion require these tests to be made on additional motors if the routine tests show large
variations from the accepted design and performance.

Table VIII - Sampling for selective tests.

Number Minimum number
of motors of motors
on order to be tested

(tests in table IX)

1to4
3to®
91023
26 to 40
4+l to 63
66 to 110
111 to 180
141 tc 300

O X DO A OIS

—

4.1.1.2 Sampling procedure lor periodic tests (at the place of manufacture). - The first motor
of a design and size otfered tor delivery on a contract or order éhall be subjected to the specified
periodic tests in addition to the routine and selective tests. Thereafter, one motor of identical
design and size shall be selected during each calendar vear during which such motors are offered
for delivery. If the Government inspector 1s satisfied that the motors conform to the requirements
of this specification, he may waive the subsequent periodic tests. The subsequent periodic shock
tests shall be waived in all cases except where there has been a change in design which affects the
shockproof characteristics. A periodic test will be requirea after anv cnange in design which
atfects the periormance characteristics. If routine and selective test data reveal variations
bevond a normal manufacturing tolerance. the Government inspector may require that anv or all of
the periodic tests be made on a particular motor to demonstrate that it conforms to this

specification.

4.1.2 Inspection (at the place of manufacture). -

4.1.2.1 Motors. - Each motor shall be subjected by the Government inspector to'a thorough
examination to ascertain that the material, workmanship, and design are in conformance with this
specification. The fit of parts shall be abserved with parucular reference to the interchangeability
of such parts as are likely to require replacement during the normal service life of the motor.

4.1.2.2 Repair parts. - Al motor repair parts shall be subjected to a careful examination to
ascertain that the materials. workmanship. and finish are first-class in every respect and that
thev conform tullv to the manulacturer's approved drawings. The principal object of this inspection
shali be Lo determine if the repair parts are exact duplicates of those used 1n the motor. If the
Government inspector has reason to doubt the readyv interchangeability of the repair parts with the
original motor parts he may require a suitable demonstration ot such interchangeability.
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4.1.3 Tests. - Motors shall be tested at the manufacturer’s plant in the presence of the Government

Inspector. Those lests that require assembly with driven auxiliary for which the motor is designed

may be conductad al sither the plant of the auxillary manufacturer or the motor manufacturer, It shall

be the responsibility of the prime contractor to lnsure that tests required on assembled units are made.
The manufacturer shall make, previous to tests to be witnessed by the Government inspector, sufficient
tests to insure that the design of the motor conforms in all respects to this specification. To prevent

delays, not more than two lests shall be made; the second test shall be made within such time after the

first test as stipulated by the Government inspector. Failure to make the necessary repairs or remedy
defects within that time shail be considered suificient cause for the final re ection of the motor. Testis
shall be performed as shown 1n table IX. The standard factory tesi record form (N1S-21) shall be used.

Sitais Ve Viiive

Table IX - Routine, selective, and periodic tests.

. Applicable test paragraph :
. Macs an At ta h
. Description of test ‘° Routine @ Selective ‘ Periodic °
. Do test 1 tests ¢ tests
{ Material s 4141 eeeeeee . i eeeeeeens .
¢ Lubrication 2 4,.1,4.4 ; eececeme ; ceemca-ca. .
! Audio noise By ear : 4.1.4.5.1 ¢ meccmccee ceeenaol. .
: By instrument : eeecmeces i meseceee : 4.1.4.5.2
Mechanjca! balance: : : : .
Where bearings are of standard grade T . 41,48 ; emevene- -
: (oy instrument) : : - :
i Where bearings are of standard grade :4.1.4.86 : 4.1.4.6 ; ----c-e-e :
: (by hand) : : : :
:  ‘AMere bearings are above standard grade s wemeeemea s 41,46 -oce-ee-- :
: {oy instrument) . : : :
Erd play (sieeve bearing motors) - 4,1.4.7  ; seceeees o ceese-- .-
Speed regulation - 4.1.4.8 ; e=---- cee s eccececee. .
Commutation . 4.1.4.8  ; -e---- B L .
Overspeed s 40,400 smeemees poeoeeeeee .
insulation resistance {coid) c 4.1,4,13 ; -eceee- S .
Dieleciric streagih : 4,1.4,14 ; ccceceee b coccece-e
Effectiveness of enclosure ; eeemcec-s 41,410 ; eeeme-e-- .
: Overload and hest run s meeeecae- . 4.1.4,16 ; e---- .-
: Insulation resistance (hot) s eesmevecan T T N & A .
: Radio noise {subsequent lests waived) ; eemeeseee ;o omeeeee=e 44D
weight { eecememee ¢ soiooeee ; 4.1.4.20
Change in speed due to heating e : 4.1.4.18 ; eeccemeeee .
: Elficiency R e ¢ ceeeees - 4421 .
¢ Inclined operation . mecemeesee 3 seeeeeee 414,22 .
1 Shaock (subscquent tests waived) ¢ eeecccne- ¢ mesmeese . 4.1.4.23 .
Zxglosionproof tests (subsequent tests waived)  =--====== : ==="°""" 4.1.4.23
Either: : : . :
: (1) Air-gap measurements s oeemeecese b 401.4.2 0 seeeee-e- .
:  (2) Resistance (cold) :4.1.4.3 ; -eeee--- I omeemeeens :
: Or: : : : :
: (1) Full-load input data : 4.1.4.12 ; -e---e-- R S :
(2) No-load input data 0 4.1.4.12 1 eeccecne 1 ememeeeee
{3) Eesistance {cold) e ettt R e ; 4.1.4.3
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4,1.3.1 Routine tests. -

41 41 1 Fanh matar a he suhiected hv ar under the sunervis

Vo Ao We Ao 4 EALU WUVUL O hall be SUD LSS QT QLGS 1€ 3upPeividlio

inspector to the routine tests specified in table D( to determine conformance with the requirements
of this specification. Nonconforming motors shall be individually rejected.

4.1.3.1.2 Repair parts. -
4,1,3.1.2.1 Coil tests, - Resistance readings at ordinary room temperature shall be made

upon all repair field coil windings and the results checked against the values obtained for the coils
of Lthe motors. If the resistances are materiaiiy diiferent irom those of ihe moior coiis, the repair
coils shall be rejected. All repair coils ghall be submitted to a dielectric test.

[, Al) e oo aso =
armatures shall comprise those ¢
t n th

as been routine tested in

1.3.1.2.2 Armature iesis, -
tests normalh made on the mouor itself,

ature. In

repul armatures on subsequent contracts or or
the place of manufacture, the following tests shall be made:

} General inspecton. - The u
ascertain that the material workmanship, dimensions. and des:
conformance with specitied requirements.

- The armature shall be dyv

(¢} Insulauon resistance. - The requirements of 4.1.4.17 shall applv.
(dy Dieleciric strength. - The requirements ot 4.1.4.14 s

S
[ &3
"3

]

"
[*]
t

i.1.3.2 Selective tests. ~ Each sample motor selected in accordance with 4.1,.1.1 shall be
subjected to the selective tests specified in tabie IN. [t any sampie 1s found not to conform to this
specification, the lot which it represents shall he rejected. A rejected lot mayv be resubmitted tor
selective tesls provided the manutacturer atter being intormed ot the reasons lor rejection. has
inspected or tested each motor in the lot 1or deficiencies noted and has removed all nonconlorming
motors.

11 27 D
2...0.0 ¥

3.1.2.2 Test renarts and records - Records ol periodic tests. veriliec ancg atiestec by the

Government inspector. shall be includec on and made a part ol th. umshea plans of the motor.

In instances where the firushed drawings do not inciude such data 'nis iniormation shail be
recorded on standard Navy forms. Where such data are complied on standard Navy forms. these
torms shall be either carbon-backed. inked. or utherwise prepare: so that thev may serve as
masler copies irom which reproductions can be made by bluepriniing or a similar process. Oniy
one master copy shall be prepared and forwarded to the Naval shipvard. shipbuilder. or design
activity responsible for compiling the "Record of Electrical Auxiliaries with Periormance Data”
Copies of the masier type iesi data shall not be made or distribuied to any other Naval activity.
contractor or shipbuilder. except that one copy shall be turnished to the Government inspector
responsible {or conducting the tests. Routine test data and selective test data recorded at time of
tests on motors other than periodic-testea motors shall be retained by the Government inspector

and shall not be distributed to other activities, except when specifically requested.

1.1.4 Methods of test. -

1.1.4.1 Material tests. - While it is not the intention of this specification. in general, to
require that all the material used 1n the construction of Motors be tested 1n accordance with the
requirements ot specifications referred to 1n each individual case. the Government mspector shall
require such material tests whenever. in his judgment. it 1S necessar\ to ascerudin that the qualify
of a material is at least equal to the materiai specified herein and covered by the referenced

specifications, or as shown on the manujacturer's approved drawings.

"~
o sl
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4.1.4.2 Air-gap measurements.-

4.1.4.2.1 Motors having a rating of 1/4 horsepower and beiow need not be checked for air-gap

4.1.4.2.2 For motors having a rating above 1/4 horsepcwer, the uniformity of the air-gap shall be
determined by ascertaining that the rotor turns freely in the assembled motor, when wound with a wire
spaced spirally around the rolor pariphery. For this test, the diameter of u-m wire shall be 70 percent

L 2l aly)y I8 <l FL Wi T oS % Lo

of the nommal air-gap of the motor,

A 1 4 7 Dacietanmcres - Tho ra
F.se 3.0 nLSiSwanic, < 7e

shall be taken 3 recorded.

2 e 4 v P 7 SRS [ S S .

4.1.4.4 Lubrication.- The effectiveness of the lubr u.auuq Sysiem with the motor ia ils normai
position shallbe observed during the progress of the cther tests, or by special test, as the circumstances
may warrant.- The oil rings of sleeve bearing motors shall turn 1roely and there shall be no {oaming of
the cil. Navy approved lubricants cimilar to those required for service operation shall be used. It shall
be demonstrated that the motor lubrication is satisfactory, that the specified limitations of the bearing
temperatures have not been exceeded, and there is no suction of lubricant into the electrical windings

under any operating condition. The test report shall indicate tiat such lests have been made.

4.1.4.5 Audible noise. -

4.1.4.5.1 Rouline and selective tests, - -Observation shall be made of motor noise duriny the
egs of testing to getermine that the motcr is free from any degree of noise comparably greater thar

< Qs 0o DG L0 CRLE I 0INT Uid degre

roagr
- A

that inherent in Lhe given type and size of motor.

Lahathabaint J

A tar akh L et

dance with the procedure S;‘xc‘:utéd
1950 with the foliowing exceptio

§é.1.4.5.2 Periodic iesis.- MeaSuremenis shali ve

m
in American Sandard Apparatus Noise Measurement’' 224.7

8

(a) The airborne noise levei oi each motor shaii be measured with the *‘fiat’’ weighting
network at 2 distance of 12 inches.

{b) Qbservers or reflecting surfaces, other than the floor when necessary, shall be oot
\ees than R feet from either the microphone or the motor being measured.

(c) In cases where the measurements cover a range of 10 db or more, as in the case of
motors producing a highly directional noise, the :ndividual readings at cach microphone
location snall be reported and summarizedinterms of power average together with the
maximum and minimum vaiues.

4.1.4.6 Mechanical balance. -

4 1 4 A 1 A st

. A,

4.8 1 Byinstrument, o
special nuchmen{ S Su E as brakes, and overspeed switches), shall be mcasured. Motors having a varying
peed, but no definite no-load speed shall be tested at not less than 100 percent above the rated full-load

———— P Y P . iawtr sshiakhatan ic hivhas Tha atheoad AF
Speed Of the driven aux Xl Ty WHICHEVET iS5 Aigner. 4at Meuida G

ment, - The mechanical balance of the comnletely accembled mn!nr {and an

anS IMOLARTLLE: SR&lC L8 & Loy 1 EsSStiNell Wy \E=ae

s.

e w

- tomt - 1
arl test shall be as lUuU'B.

(a) Place the motor on an elastic mounting so proporticned that the up and down natural
irequency shaii be at ieasi as iow as one-quarier Of (ne operaiing speed of the moior.
To azcomplish this, it is required that the eiastic mounting be deflected downwards
at least by the amounts shown below due to the weight of the motor. The deformation

of the mounting shall in no case be more than 1/2 the oriqainal heignt of the eiastic

ement.
o Compression
inch
Revolutions nar minute:
900 1

1, 800 1/4
3,600 1/18
7,200 1/64
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\’b) A reliable “peak vibratios indicator shall be em k’yeé.
(c) The amplitude of vibration shall be mtmred the bearing housing in the directioa
glvlnq the maximum mplltude with the mo runnlnq, the axis of the shaft in
normai position and ai normal voitage. I the shaft extension has a keyway, the
motor shall be balanced with 1/2 a standard key in the keyway; that is, a key of
full length, flush with the top of the keyway.
4.1.4.8.2 By hand. - The balance shall be checked by **touch’’ without the necessity of mounting on
an elastic base.
§.1.4.7 End ia'xaz. - Horizontal sleeve-bearing motors shall be tested for ‘‘end play’’ while running
by alternately pressing and releasing the rotor shaft at each end, To insure floating of the shaft, there

shall be at least 1/64 inch end play in either direction. The armature shall not oscillate and bump the
bearing end. The longitudinal mechanical and electric centers shall coincide.

4.1.4.8 Speed requiation. -

61_' ied h‘mé J 'A _.A ) camla ttad lh‘A ————d b
revolutions pe minute shall be observed and recorded. The motor shall be
immediate y disconnected from the lead as by the throwing off of the driving belt or

unloadlnq dynamometer, and another set of readings taken. The difference between
A

L
the full-locad speed and the no-lca shall be expressed as a percentage of the

full-load speed.
(o) In the case of adjustable-speed motors the test for speed regulation shall be made at the
highest speed rating.

Sr

9

4.1.4.9 Commutation.- For moters with cartridge-type brush holders which are permanently
located, the Government inspector shail see that the brush holders are equaliy spaced and set ior the
co-rect commutating zone, that the brushes are fully seated, and the commutator has s smooth surface,

- &I By S, &= =% SRRl ST100M

..1.4.9.1 U the motor is previded with commutaung poles, the Government inspector shall ascertain
that practicaily s::a?ki‘ss commutation is attained by correct commutlating pole fleld streaglh and oot by
brush shift {ro

h m the neutral or by commutating poie shunts. Brush shift from neutral or the use of
shunis across the commutating pole field terminals are not acceptable, Droner correction of strenqgth

requires a change in the zommutating pole air-gap or the commutating winding.

£.1.4.9.2 The observation of commutation will not, in general, require any special tests as such,
but will usually be made in con;uncuon with and durmg the progress of other tests. Specific observatioa

as mammmacieatals rnwanmt load ot matad unltama (Ar Ana_half hanw
s

of the commuuuon shall be made at approxXimaie.y 18C pPETrCent 10al &1 I'awd vVOiiagT 07 Ole=ial i

total commutator lemperature rated ambient temperature plus rise, permmed in table V, whichever, is

shorter. Specific cbservation of commutation shail aiso be made at rated load, ai raied voliage.
Readings of volts and amperes ghall be taken. The teat report shall indicate thatl commutatica noise, and

AV assiiy e Ve Winme ®ess s <=2 3t I'eo

vibration were observed, Aﬂer shutdown, the brushes md commutator shall be checked to deter: mine
whether there has been excessive wear, pitting, or other injuries.

4.1.4.9.3 The commutation shall be observed at the same speed, within perinissidie variaticas, in doth
directions of rotation, except for motors whose operatioa wili be in one direction only.

4.1.4 10 Overspeed.. Each motor shall be subjected to the following overspeed test for a period of

o as Be AV ol MO0 20421 UC 2RWeET

not less than § minutes. The Government inspector shall check for noise, balance, and smoothness of
running during the test, for loose solder, and for evidence of distortior, injury or noticeable change in

e condition of the comrmutator bars, balance weights, fan windings, or any part after shutdown,

Q
<
e/
a
-
c
C
[&
<
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4.1.4.10.1 Motors except submarine motors. - The overspeed tests shall be made at a speed
not less than 23 percent above the maximum no-load speed of the motor. On varving speed motors
which do not have a delinite no-load speed the test shull be made at not less than 100 percent above

4}
the rated [ull-load speed of the driven auxiliary or at the maximum normal operating speed of the
i X , whichever is higher. Motors used for across-line starting and where hoth ends ol

re internally connected need not be subjected to the ov erspeed lests,

4.1.4,10.2.1 For motors not requiring a iieid rheostat. - The overspeed test shail he made at
the speed 10 percent itbove the maximum no-joad speed 01 the motor at maximum voltage.

101040100202 Vor motors requiring a tieid rieostii. - The overspeed tesis shali he madie at

e speed attaned under the tolfowing vondinons:

fect 1o te tield o in (pcTedase the fieid
rated! Calue ot the Deld rheostat des;eoned to he
To percent Inerease (6 resistanee is to

resIistance

resistance o Lo
usee w itE e aootor
sui bield ricostals.,

noen beadded to the hield circust so as to increase
ot nercent o tne speed attnined alter the conditions 1n

0 Lt

el Cunipiiic Gl

Pisye v ey

ablow jor the cariat
( Sortcerent additional
the speed ol the motor

4, L.4.10.2.5 Mators not_havire o delinite no-ioad speed, - The requirements of <, 1. 4. 10, |

\\ Beve Nw

2 ,
B be ¢ onduum wilin the motur
Mg oS N Spoees sy e ahen and recordec,

ts oSUpLOrEest gy g e

oo onnes

vrbr o0 s i s sea it b o e L Laboe 0 G ov e Ny, susees bo Dol ol Lonstant

UV T e e

e motor

Betore iy v iongs e Miad,

1 Lo ad moue

Soones vt rated

tes: sl consist o 1

[

crnnnitis, Readines ot spee volts and amperes

P oC Lnen ano ree el e,

- Poas st genbh b maae before o dhelectric tests.

[ SN

Prror 1o tne amniicatior o The tes coilage e wandimes o the meter snall o oroudniv discnare
b ! TS o e e, Sece essuvements snalb oe o on the stator and
SUMNAWre wandinas CrCus ol et otlage dhose Lrounn sndil bhe vonnueciy ouclier . Circuits

Cotrcutis of ditterent voltage bove 2round snall be separated.  InsLlution resistance
LR WD D INSUHalion - O LUy = idicdlile mete: contormin. - tepe L0 0!
soecitication MIL=0-104=50 Tho time oi test voltage apphication shall be pot css than ot seconds.
Toc tomoer 1 ure o0 e inl e winaings 0 e e of the test snadi be measurea and recorded.
MLIOR Fescstonee Measuements snall he eorrected te 25Y0C T'niess oiberutse specitied in tne
s Gl .ansulatior resistance doubiing tor eacn
(e o the test shitdl be measured

ol oLt

r

POV o et Cor e lions ahdiy Se e o e

e reese n tempe e, The retatr ¢ humdity

4.4, b1 Diciectiie tests, -

4,040 e b Generid - The diefectric west shali be made aiter ad! otner tests
oicied, e spsuiat: rOesiaUIRCEC OF Lie L ndings s kewn o oo fower than soec
craroeslure o damdge toovndines, ths snall be xcmcmul Lotore tRE apphcation oL the dreieCtiric
tostvoiiane, The dreivetrie test shal) he made on the u‘n‘,)lel »iv assembied maciine arnd not unon
indivi Jaris, AR excepuion s muv e which reguire aleleciiig tests

i s
o example. renaur cotls and voparn MOLOYS Q8INL Ul iiors,

Ve eCIrIe test on the motor man be ni ST ARTTS -m-‘(-m\n»\cw(i The canacitor sanadl b
oL sepATily hete e lest acte R
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4.1.4.14.2 Measurement of test voltage. - The measurement of the voltage used in dlelectric tests
shall be made by the vollmeter method whereby the instrument derlves its voltage from the hlqh-volt

circuit either direcily or by means of a voitmeter coil placed in the testing transformer, or through an
auxiliary ralio transformer. In any case, if the capacitance of the machine to be tested is such as to

cause wave distortion, the testing voluqe shall be checked by a crest-voltage meter. If the crest-
voltage meter is calidrated in crest vou.s, its reading shall be reduced to the corresponding root-mean-

amiimme wteaienldalt ralme bher rmnlticobeline he O

5qm SURIVIURL VaIUE V) lll\llupl,llll’ vy Ve 7’le.

4.1.4.14.3 Points of application.- The test voltaqe shall be su.cesslvely applied between each
electric circuit and ali other electric circuits and metal paris grounded. The test voiiaqe shail
applied in such a manner as to preclude the possibility of pitting the bearings in case of insulation

Pl 2 SRl A 4 L0 Prociuie Ul Paatinllt & UL DAL ed o

fallure. Vo&age need not be apphed between stationary and rot.mng windinqs.

4.1.4.15 Elfectiveness of enclosure. - Motors shall be tested as specified in Specllica-
tion MIL-E~2030.
4.1.4.18 Overioad and heat run test. -
4.1.4.16.1 Overload tests. -
4.1.4.18.1.1 Al 150 percent rated load. - The overload test shall b2 made at 150 percent rated load

only on continuous-duty integral horsepcwer motors in aycordanf' with the {ollcwing: SLart with motor
cold and record temperature at end of run. Temperature rises shall nct exceed those specified for con-
tinuous operation at rated ioad. The conditicns of test shali be as foiiows:

Sated motor load - 150 percent.
Vouaqe - rated.

ralor sets is required

2N
olic.:ing the raied ioad b ‘i;

4.1.4.16,1.2 At125 per cent rated load.- Where the motor of motor-3
p ait b diateiy {

t cvericad, the overicac test shall be mag2 immedia ity

Rated motor load - 125 percent.

Unltama . watad
v CilagT Tavwl.

Time - 2 hours,

The permissible temperature rises sp2zified

)

T'
(o8]
an

4.1,4.16.2 Heat-runtest.- The heat run test shall be made on intejral and {ractional horsepower
continuous auly mctors in accordance with the following:

Rated motor load - 100 percent.
Voltage - rated.
Time - until all temperatures are consiani.

The heal-run may be made immediately follcwinj the cvarisnd test. Listsr load may be cbtained by
maintaining the current torque Or watts input corresponding to rated wctor horsepower cutput.

4.1.4.16.3 Details of temmperature tests, ~orrection to shutdowr. -

Normal load heat-runs on ~oniinuous-duty moto continusd until constant
been attained in all parts ¢f the molor. For '“oto 5 having several continuous ratings

(f‘r
(’v
‘.JI
ol
=
or
(87

temperatures be

the heat-run shall be Weq with the raung mvin; the hugrest temp2ra alure rses. In cases where this
cannct be determined rehand the motor shall be tested separataiy {or ea:h rating. It shall be con-
sidered that constant "'ﬁw;azures nave been reached when at least fcur :ense:uluﬂ readings taken at
i0-minute 1ntervals show no increase in the temperature of any part of w2 motor.
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£.1,4.18 3.2 The duration cof the temperature test of a motor with a short-time or overload require-

ment shall b the time specified for that rating. Intermittent and varylnq duty motors shall be tested at

the specified duty cycle. In lieu thereof, the motors may be tesied as short-time duty motors of
sufficient raldng 1o meat b tha astual load pManeman.gz. The manufacturer ghall submit to the mnl 1" or

p4i2 or

agency concerned evidence that lhe short-time duty rating used for test purposes is equivalent to the
required duty cycle,

4.1.4.16,3.3 Wherever possible, temperature measurements shall be taken during the progress of
the heat-run as well as after shutdown. The highest figures thus obtained shall be adopted as the
observable temperatures,

4.16.3.4 Whenever sumciem time has elapsed between the instant of shutdown and the time of the
{'mal mperature meaSureme L e permu the temperature to fall, suitable corrections shall be applied

- P31 QA—.M—nbn re at tha inet n{ nf ehnb n

SO as ¢ cbtain as ﬁei.’_"ly as puss ible the tes nperature at tne instanl oi snuwown.

4.1.4.17 Hot insuiation resistznce,.- The insulation resistance and the temperature at which it is
measured shall be lasen and recori=s immediately {ollowing the heat-run (see 4.1.4.13)}.

4.1.4.18 Change in speed g.;evtghveagni-

11 voltage and
st

ot re ¥y u ed
ctions per minute shall be observed and recorded at Lhe earlie
4 armature resistances have materially changed in value.

4.1.4.18.1 Start 1§ Wi ith U i rature and under rated voltag
lcad conditions, the speed in revol
1

practicable morent before the fie

P

4 1 4. 18 2 After the machin

Fe a0 Bo ave L Sisnne

the machine
and with the rated load and voltage applie
be observed and recorded.

t_g res have attained their approximate normal operating values,
o the motor, the speed in revolutions per minute shall again

QIN

4.1.4.18.2 The differenne btetveen the fuli-load cold and full-load hot speeds shall be expressed as a
percentage cf the full-load hot spee .. It shall not exceed the maximum percentage specified herein,

4,1.4.18.4 The difference between the rated-load hot speed and rated speed shall be expressed as a
percentage, plus or minus depending upon whether it is greater than or less than rated speed.

1 4 1
4. %. 4

o]

Dadlis sl
i

4
4. RAJIC ™O

-

4.1.4.19.1 General.- The tests srall be conducted in accordance with Specification MIL-1-16810.

4.1.4.19.2 Ambient noise. - The contractor shail conduct the radic noise tests in a screened room
or oLher locaticnl whnere the ambient noise level is not more than 20 percent of the maximum permissible

radic noise values specified for the motor under test. Ambient noise measurements shall be made and
recorded with the motor at stand-still and with the nolse meter connected for conducted noi

IT IV al owaiia St alv Wl Ul A0IST LTl LCLILITLLE8

required by the contract or order (see 6.2), radiated noise.
4.1.4.19.3 Conducted noise measurements. - \.uuuu&.s

meter connected in turn from each a.

tion MIL-1-1681C,

4.1.4.19.4 Radiated noise measurements, - Radlated noise tests, when required, shall be made in
accordance with Specification MIL-I-16¥10.

4.1.4.18.5 Power source shielding. - Under all condition
uate voltage and curren! cabaulv shall be provided in each motor Une, These leads shall be
fee! plus or minus 6 inches in length measured between the motor terminals and the power terminals,
These leads shall be spaced approximately 1/¢ inch apart aad shali be extendec ir a straight lioe to

eir aximum practicable lengtn. Other methods of inserting impedance shall be used only if satis-
actory to the bureau or agency concerned. Necessary filters shall be inserted at the power end of the
5-foot unshielded power leads.

ar lAaAinn une

s ©f motor loadi ng, unshielded power le

ATy, ST iy Al Sdllda

,_.-a

33
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4.1.4.19.6 Test conditions. - Conducted noise and radiated noise measurements shall be made at no
load and full load 3l rated voltage and {requency and at the following approximate frequencies in mega-

cycles per second:

0.18 1,8 10 40 90 200
0.18 2.0 12 45 95 220
0.20 2.4 14 50 100 250
0.24 2.8 16 58 110 280
0.28 3.2 18 80 120 320
0.32 3.8 20 85 130 350
0.35 4.0 24 70 140 375
0.60 £.0 28 7% 150 400
1.0 6.0 32 80 160

1.4 8.0 35 85 180

4.1.4.19.7 Test records.- A record of radio noise tests indicating ambient noise, conducted noise

and, when requirea, radiated noise measuremcnts and the date and lccation of tests shall be included in
r 1 ;
the moter test recoras.

4.1.4.20 Weimt, - The weight of motors shall be taken and recorded.

4.1.4.21 Elficiency. -
4.1.¢ 21.1 Unless otherwise specified in the ccntract or order, the efficiency is understood to be at

rated 'c- 1. In gereral, the efficiency shail te the directly measured efficlency as determined by
aymam:metar. 1 test facilities are limited and the elficiency cannot be measured by the foregoing
metr. §, the convantional efficiency wili be accepiable. The manufacturer shall state definitely in the
ter’ rosoras if other than the directly measured efficiency i3 giver.. A curve of efficiency piotied agaiast
rescopower oustput shall be made a part of the test record. Tre efficiency sha!l be determined for 1/4,
/%, 3/4, 4/4, ant §/4 rated load. Tctai ioszes at rated cutput shall be segregated as follows:

L] PN
I°R fielas,
<R armature,

Core, friction, windage, andbnisi arcp icsses.
Field rheostat

tdiccellaneous.

4.1.4.21.2 Ccpper losses. - The 1R loss shali deperd on ‘se measured current and the resistance of
bt ngs shall be corrected o LISE e or

the windings. Fcr conventional eZiciency the resistance of the windings shall be correclea 10 "o L. rOT
the directly measured efficiency those losses shall be based on tre ‘‘hot’’ resis’ince of the windings at
the temperature of the windings ur.der actual operatirg conditions.

g t) S

§.1.4.21.3 F~'Irhecsta s.- Field rheostat lcsses shall be included in the losses of the motor.

i . [CX P A

4.1.4.21.4 Mizcellaneous losses. - When a separately driven blower supplies air to a single motor,
the pewer requirca to drive 1t srail be charged against the motor; but when One Or more separately
driven blowers supply aur through a single duct to two or more motors, the power required to drive the

Qriviii Vil mTa o Sepp:

blower or blowers shail be charged against the plant or station and not against the single motor.
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4.1.4.22.1 ‘nn inclination tests for horizontal motors shall, In general, cover the following test
positions:

For sleeve-bearing mot.ou'
Shaft inclined 15 degrees; front end low.

Shaft inclined 18 degrees, rear end low.

Shaft horizontal, motor base tilted 15 degrees to the right,

Shaft horizontal, motor base tilted 15 degress to the left.
For ball-bearing and roller-bearing motors:

Shaft inciined 15 degrees, front end low.

Shaft inclined 15 degrees, rear end low.

.1.4.22.2 Under each of the positions of inclination specified in 4.1.4.22.1 the motor shall be run
(or a period of not less than 30 minutes. This test may be made on the combined motor- -driven auxiliary.
The combined molor-driven auxiliary shall be run at not less than its maximum service speed, and the
driven auxiliary need not be loaded. During the progress of these tests it shall be ascertained that the
mechanical balance is as good as it was in the normal horizontal position, that there is no pounding or
qrmqu at the bea-mgs and that the lubrication is satisfactory. U the motor is provided with oil-ring
lubrication, it shall be ascertained that the rings do not rub or strike aqainst the sides or ends of the
ofl well, that they do not ‘‘dance’ or show prcnounced irregularity of movement, and that the shaft does
not sling oil into the motor.

4.1.4,22.3 Vertical motors shall be tested by inclining them to an angle of 15 degrees from their
normal position, in any direction {that direction which impcses the most severe cordition, if there is
any dissymmetry) and for a period of 30 miautes, U desired, this tesi may be made on the combined
unit used {or the special cperating test, Vertical motor-driven auxiliaries shall be testect by inclining
them to an angle of 15 degrees {rom their normal horizontal position, in each of four different
directions; namely, (a) forward, (b} backward, (c) to the ngnt and (d) to the left. Ovservations shall be
made as specified in 4.1.4.22.2 for horizontal motors and motor-driven auxiliaries.

4.1.4.22.4 The suitability of motor-driven auxiliaries for operation when a vessel is rolling
4% deqrees 1o either side shall be cetermined by inspection of 2esiqu.

4.1.4.23 High-impact shock test, - The tests shall be as specified in Specification MIL-S-301. The
features of the test snail be as follows:

(a) The required type of shock test. - Type A.

{b) TTe weight designation c! the shock test. - As required by the motor. U the motor shaft

R a7y - - 4
in appucation will pe ;—;\"‘uuca 10 support a heavy weljnt suc.. 2s a clutch-type coupling

or fan impeller, the chock tests shail be conducted with U2 notor shaft so loaded.
(c) Principal functions of the equipment or apparatus. - Motive power {or various auxiliaries.
{d) adefimiion of “Tajlure 1o perform principal L sunctions’’. «
{1) Breaxage of any parts, inciuding mounting bolts.
(2) Appreciable distortion or dislocation of any parts such as mounting {eet, poles,
coils, brushes, and bearings.
{3) A va&ue of insulation resistance (co ted to 25°C.) less than that permitted by
d.2.12.
(4) A mechanical unbalance of more than two times the value of unba.ance specified in
3.2.14

(5) A bearing temperature rise in excess of that permitted in table IV,
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(6) Objectionable noise. - Any noticeable increase or decreass In noise of the motor
“when operating at rated speed should be uwosuqnod and its cause delermined.

=

However, if disacsembdly is required for ihis check, it shouid be made dGuring
the test specified In 41,423 ld\ lﬂ\_

) Lov dlelectric strenqth “The motor shall be operated to obtain approximately rated
temperature rise of iron and windings, then disconnected from its icad or from its
source of power and a dielectric strength test made to check the condition of the
insulation. This dielectric strenqth test shall be made in accordance with
4.1.4.14 except that it shall be made with an appued voltage equal to 63 percent
that specified in 4.1, 4.14. Under ihese conditions, insulation fallures shall be
cause for rejection,

(8) Failure to pass inspection. The motor shall be disassembled following checks
4.1.4.23 (d) (1) to 4. 1.4.23 (d) (7), inclusive, and inspected thoroughly for damage.

The extent of disassembly need be only to the point where the condilion of the motor

can be easily observed, The effects of the shocks and subsequent check tests oo the
structure, beannq:, and inculation shall be caremlly observed and recorded.

PSR e miimbime mm ohasl _taotlians mmanhin T™ha meoanntina adantare eh "

(e) Acceptabie method of mounting on shock-testing machine. ine maunling sdapiers saown oa
the ;oﬂow{nq Tigures of Spec?r!miaon MIL- 5-9%! shall 53 used:

(1) Figure 4 C for motors t¢ be tested on the shock-lesting machine for light weight
equipment.

{2) Figure 7 A for motors to be tes
weight equipment.

{f) Exceptions to Specification MIL-5-801.- Noos.

(g) Place 3l Which Shock lest wilt be congucted. - Al the manufacturer’s plant. Where a manu-
Tacturer is unable (o conaucl these Lests at his own plant, he may arrange to have them
conducted at 3 commercial laboratory, or Government laboratory suitably equipped to
conduct tests. Where shock tests are conducted at a Government lsboratory, s copy of
the applicable master drawing shall accompany the motor.

(h) Numbe- of motors to be lested.- Unless otherwise specified in the contract or order, ons

motor of the longest core length in each diameter and of similar construction out of
each group of enclosures listed below, shall be shock-tested:

each gro closures listed belo hall be
Group 1:
Open
Froieciad
Dripproof
Dripproof protected
Spiashproof protected
Group 2:
Spraytignt
Watertight
Totally enclosed
Group 3:
Spraytight fan-cooled
Watertight { {an-cooled
Totally enclosed fan-cooled
Group 4:
Expiosionproof

Croun 5:

e Ve

E-:plosionproof fan-cooled
Group 6:

Submersible, all degrees

I the manutacturer desires he may submit a motor {rame of less than the longest core
length to the shock test. However satisfactory conformance with the shock requirements

e b

will Jive approval nnly toc motors having a core length equal to cr iess than the core
\pnmh of the motor tested,

jogrel el gt =114 7%
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ors which have to the high-impact shock test and have falled to
coalorm to the requirements will not e acceptadie, either in whoie or any of the

_*

(2) Motors 'hu:h have been subjected to the high-impact shock test and have success.

fully passed this test shall be considered accaptable provided the post-shock tests
specified hereinaftar are satisfactorily passed and provided the mechanical cor-
rective measures specified hereinafter are salisfactorily met. Continuous duty
motors shall be subjecmd 10 a full-load heat run test of 2 hours duratios inter-
miltent, varying and short-time duty motors shail be subjecied to a heat run test
corresnonding (o but not exceeding the specified rating of the motor. All motors

[ed o)y TOoPUNGUINY 1V UL UUL VaLETRety =% Sp--ooT%= 2233 (S etleloe)y . Moo

shall be given an insulation resistance test and a dielectric strengt test in
accordanet with 4.1.4.16.2, 4.1.4.13, and 4.1.4.23 (d) (7}, respe-ively.

ammo s maemama abl o antley ba tha dmitean anwviliame .h 1! ha sanlasnad ta
Moununq uanvcs (.wmc\.uxw iy SCULY W Wi GlNVeDl alllualy snaa o ISpialcd il

the event of minor deformation. Minor deformations affecting alignments,
including alignments with the auxxua.ry, shall be corrected. Minor deformations
shall be defined as those which 4o not cause unqualified rejection of he design
under the high-impact shock test but which are in excess of the dimensional
tolerances specified on the applicable molor drawings. A ‘‘substandard’’ plate

will not be required.

and inspection for service C motors shali be as specified in 4.1.1 and 4.1.2. Tests
cified in ¢.1.3 but imited to only those tests listed in table X. No periodic lests will be

: ) Applicable :
: . testparagraph
. Description of test : T \
. . Routine | Selective

: Material P oALAl  eeceeme
¢ Lubricaticn 444 3 eeemeee
. Mechanical balance (by hand) : £ 1.4.6 : 4.1.4.6 :
: Insulation resistance (cold) : 4.1.4.13 ! ---e-- -3
: Dielectric streagth : 4.1.4.14 : cececas
: Effectiveness of enclosure  : ecee---- @ 4.1,4,15:
:  Air-qap measuremaents A1 4.2 1 eeececea:
: Resistance (cold) ¢ 1,43 3 eeme-- .-

4.3 Inspection procedures.- For Naval purchases, the general inspection procedures shall be in

acgcordance w nera.

5.1 Preservation and packaging. -

cilications for Inspection of Material.

5.1.1 For domestic shipment - immediate known use. - When specified in the contract cr order,

cleaning, preservalion and packagung shall be in accoraance with the manufacturer's standard practice.

(7]
-3
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2
.2.1 Moinra shall be preserved and unit packaged in accordance with Specification MIL-P-16208.

L ¥e eSS =is & 1 M1l

1.2.2 Repair parts and tools shall be preserved and packaged in accordance with Specifica-

8208 and MII _D_15424 as amnlicable, Ilame not snacifically covered tharein shall b
TG MILSE=i034%,; a6 Qppatavit,. RINS B0 SPaCialaay COvVele Shdps O%

RALS~
preserved and packaged la accordance with Specification MIL-P-116,

5.2.1 For domestic shigmem - immediate known use. - When specified in the contract or order, the
equipment and accessones packaged as specilied in 0. 1.1 shall be packed in accordance with the

Asmealidatad Trealioht Nlaccifleatinn Rulse ar Motor Freiaght Clacsificatinon Bulas arhishavas mauv ha
k..un.buuuzwu FTEIGHL LidSS1iCaU O SRULCS Vi UVE STy Liasouilaiivil nuiCs, w.ulacever may o

applicable. The gross weight of wood baxes shall not exceed 200 pounds; of fiberboard 90 pounds.

Ao

£.2.2 For domestic shipment and storage. -

5.2.2.1 Equipment.- Unless otherwise specified in the contract or order, the motors shall be packed
in accordance with opeci! Specilication MIL-P-16298 as specified for domestic storage therein.,

%.2.2.2 Repair parts and tools. - Unless otherwise specified in the contract or order, repair parts
and tools shall be packed 1n snug fitting wood cleated f{iberboard, cleated plywood nailed wood, virebound,

corrugated or solid fiberboard boxes conforming to Specification NN-B-581, NN-B-801, NN-B-621,
NN-B-831, LL! -R-831 or LLL -n.ms respectively. Fiberboard boxes shall conform to the snecial

NIN=D=Ud 4 L~ g o] Ie3peLay jre g =11 2Q2e2 2NAL L =2 R P35 o 3

requirements of the applicable box specmcauon. Closure of the {iberboard boxes shall conform to the
appendu of the applicable container specification. The gross weight of wood and wood cleated boxes
shall nct exceed 220 oounds; fiberboard boxes shall conform o the weight limlitations of the applicable

specification.

5.2.3 For overseas shipment. -

£.2.3.1 Equipment.- When specified in the contract or order, the motors shall be packed for
overseas shipmenl In accordance with Specification MIL-P-16296.

£,2.3.2 Repair parts and tools.- Unless otherwise specified :n the contract or order, repair parts
and tools shall be packed in saug fitting wood cleated fiberboard, wood cleated plywood, nalled wood,
wirebound or fiberboard boxes conforming to Specification JAN-P-103, JAN-P-10%, styie 2, 2-1/Cor 3
of Specification MIL-P-108, MIP-B-107 or JAN-P-108 (exterior grade), respectively. Plywood ghall

Ul QPTllilcauvVii VUL Tavy, dms “w” L SRS el §e===/1 TP TSsRYSL .

conform to type A or B, condition 1 of Specification JAN-P-139 Boxes shall be lined with a sealed
waterprool caseliner coniormlnq to Specxﬁcauon MIL-L-!OS(? and appendix thereto. Shipping containers

,,,,, R Y Ao tha ammandio of tha analiscchla aantainaw enaniflisabian

shail be ciosed and strappeu in accordance with the appendix of he applicadle container specificaticn.

The gross weight of wood boxes shall pot exceed 150 pounds; of f{iberboard, 70 pounds. Caseliners wid

not be nqx..red when fiberboard boxes conforming to Specification JAN-P-108 are used.

5.3.2 An index list of repair parts and tools conforming to Specification MIL-F-17282 shaii be
- o) [ )

an hnw
wvua

]
3
3
2
2
En
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8.4 Techaical publications.- Instructios books, pamphlets and handbooks, as applicadle, shall be
m;mm‘«%“ﬁ‘cmod 1C-3 of Specification MIL-P-118.. When specmed in the contract or
order, one or two coples of the instruction book shail be packed in the shipping container holding the main

unit. Packicg lists shall indicate which condatnar containg the instruction book. BRulk quantities of the

instruction book M h ?nckcd in shipping containers in the same manner as specified in $.2.2 or 5.2. 3.

5.5 Marking. - In addition to any special marking x:'equired by the contract or order, unit and inter-

mediate packages and exterior shipping coaiainers shiii D& MArkad 1o acCoraance with
Standard MIL-STD-128, and in addition, shall include the electrical and mechanics' operational charac-

teristics or ratings (as applicable)

B

6. NOTES

6.1 Intended use.- Motors covered are all types of fractional horsepower motors, intended for
A —————._ -~emam o b Ban mnad e b . - — Py Y g IS 'y Y. | Y7I8]
shipboard use, Service A motors are intended for applications where they are essential o the pMilitary
effectiveness of a ship. Service C motors are intepded for applications where they are not essential to

the Military effectiveness of a ship.

(a) Title, number, and date of this specification.

{b} Servics {ses 1.2).

(c) Ambient temperature (see 3.2.1).

(d) Rating (volts must always be stated; horsepower or torque requirements, either or both,
may be specified) (see 3.2.3 and 3. 2. 8).

(s} Winding and speeds (see 3.2 5),

{e) Winding and speeds 2.9}

() Duty (specified ime of duty cycie) (see 3.2.86).

(g) Enclosure (see 3.2.7).

(h} Explosive, if other than gasoline vapor, for explosionproof motors (see 3.2.7).

(i) Speed regulation for varying speed motors (see 3.2.11.4).

(1) Type of bearings (see 3.2.19.1and 3.6.1.8.1).

{k) Bearing, and grade if bali or rolier bearings are required (see 3.2.23). .

(1) lInsulation (see 3.6.1.1).

{m) Maximum permxsstble temperature, anc temperature rises, fcr ciass C insulation
(see 3.6.1.1. 1

(l‘l) Whether suppr
(see 3.8.1.5).

{0) Repair sets of oea.rs and spare noise suppression equipment for services A and C moters
{see 3.8.1.10),

(p) Whether for domestic or overseas shipment.

(q) Driven auxiliary with which metor is to be used.

(r) Nonstandard direction of rotation if required.

{s) For submarine service only:

(1) Rated voltage and voltage range (see 3.7.1).
{2) Winding and speed classification (see 3.7.2).
(3) Enclosure, including details for special enclosures (see 3.7.3).
(4) Whether an overspeed trip device is required (see 3.7.4.4).
(t) U metal or wood repair baxes are required (see S.3).
(u) Whether for domestic shipment - immediate use; for domestic shipment and storage;
or for overseas lhinm-nt lsnp " 1 and 8§, ?\

Vvl o
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8.3 Reduciion of audibie noiss. - As & mesns of reducing sudibls oslss, special Stasticn ahauld bs
givea the
(1’ Namber of slots per pole pitch,

(2) Number of slots magnetically under oae pole.
(3) Slot frequency as a function of natnral frequency of the frame,
(4) Sxew of siots or pole tips.

Mechanical:

(1) Elimination of brush chatter.
(2) Stiffemers of brush rigging.
{3) Aerndynamic design of the vend

(4) Mechanical balancs.

E
E
9
:
)
3
&
2

6.4 Motors formerly covered by service D of Specification MIL-M-2511 are now covered by
NEMA standards.
Aham dota ama nead fas enw i snARS Aﬁl._?

Notice.- When Governmeni drawings, specifications, or GUist dala are USET o8 &7 puipess o
than i1n connection with a definitely related Government procurement operation, the United States Govern-
ment thereby incurs no responsidbility nor any obligation whatsoever; and the fact that the Government
may have formulated, furnished, or in any way supplied the sald drawings, specificaticns, or other data,
is not to be regarded by implication or otherwise as in any manner Ucensing the bolder or any other
person or corporation, or conveying any rigats or permission to manufacture, use, or sell any patented

invention that may in any way be relsted thereto,

Custodian:
Bureau of Ships
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