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~ ed IN -OF
dL-M-2511(ln put)
23 October 19S0

MILITARY SPECIFICATION

MOTOR, EIRECT-CURRSNT, FRACTIONAL HP

(SmpB~Am USE)

1. SCOPE

1. 1 scope. - This specificatlan covers fractiona! horsepower, corrosion resistant, direct current,
motors fir=pboard use.

1.2 Clusiflcation. - Motors covered by this specification shall be of the follo~ng sertices (see 6.2).

Service L
Service C.

2. APPLICABLE SPECIHCAT191JS, STA-’JDARDS, DFA’NINGS, AND PUBLICATIONS

2.1 T%e following specifications, standards, and drawin:s, of the issue in effect on date of invitation
for bids, form a part of this speclficatlon:

SPECIFICATIONS

FEDE~L
KH-1-538 - Insulation, Electrical, l%s@d-Mica.
;i%-B-531 - Boxes, F,berbc3rd, Wood- Cleated (for Domestic Shipment).
h?;- E-501 - Boxes, Wood-Cleated- Flmuood, for Domestic Shipment.mm.=-&~iJU,*-” - Boxes, Wood, :Jaiie3 and Lock-Comer,
YO;-f3-63i - Boxes, Wind, W:rebound (for Domestic shipment).*@% ,, ..-)- .-. .a - -. :-- ---. .---- A”v_----2+ :“:-:UL - l#lc Lala, niii AL. .b. AJL,, &as Lilly aliu Lily U&a.

GQ-A-52! - Aluminum, -B=e-Alloys: Sand Castings.
$’~-i -t5E - Iron, }.laileabie; Castings.
LLL-5-63i - Boxes; Fiber Corrugated
LLL-5-636 - Boxes; F)ber, Solld, (for

MILITARY
h~L-P-14 - P~asti~-Mat~r~ais, !.fo~ded

(for Domestic Shipment),
Domestic Shipment).

and Pkstic Parts, Moided; ‘Ilwrrnosetting.”
MIL- F-79 - Plastic -M.ateriais, hmi.mted, Thermosetting Rack ti ‘IWes. -
JX:-P-103 -

JAN-P- 105-

JAr;:P-lC6 -
hUL-B-l@7 -
JAr4-F-lo6 -

hlIL-P-116 -
Jfi;. p-13: .

JAN-P-139 -
MIL-B-233 -
j~;.E-~51 -
JAN-’N-5S3 -

S%ckag’!ng and ~cklng for Overseas Shipment - Boxes, lNood-Cleated,
So~ld. ~~rhoard.
Packa~ng and S%cking for Overseas Shipment - Boxes, Wood, Cleated,
P@modo

PacKagmg and Pa:klng for Overseas Shipment - Boxes, Wood, Nailed.
Boxes, Wood, Wirebound (@erseas Type).
Packa~ng and %cting for Overseas Shipment - Boxes, Fiberboard
(V-Board and ‘#-Board), Exterior and interior.
Preservation; Methds of.
%c~agmg and Packing for Overseas Shipment - Crates; unsheathed,
Wood, Nmied (for !.lzutlmum Net Load of 2, WO Pourds).

PacKaqmg and hcKIng for Ch@rseas Shipment - Plywood, conta~ne~ Grade,
Boxes, Repair %rts.
Electrlca~ -Equipment: Rotatiw., Ccmectlons, and Terminai lvlarlwqs for.
Wire, Magnet.

uuu &A&A-- ----~ --- ---—- ---—— –-– 4 *
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MIL-M-17556(SHIPS)

MILITARY (cent’ci. )
MIL-1-631 - Insulation, Electrical. Synthetic-Resin Compos]tlon, Nonr~g_id.
JAN- P-C90 - Puller: Bushing, Beartng. and Gear Installing and Removing.
JIIL-1-ti93 - Lnsulauon. Electrical. Paper (Slot-Ccl!).
MIL-\\”-b06 - \\”Ire, ,\rmature-Bandmg, Steel, Tinned.
XIIL-B-892 - Bronze, Phosphor, Rolled or Drawn; Bars, Plates, Rods, Sheets. and Strips.
iwL-N-sg4 - lUjckel-Copper-.+ lAoy; ~rought.
llIL-S-9@! - Shockproof-Equipment, Class HI (High-Impact): Sh@mard AppIlcatlon

Tests for.
MIL-E-917 - Equipment, Eiectrlc Pwer BasLc Requirements for (Naval Shipboard L’se).
JIIL-.A-935 - .Uummum Base-Alloy. Permanent-Mold Castings (Marine Service).
311L-D-963 - Druu mgs: ProductIon (for Electrlcai and !klechanlcal Equipment for Naval

Sh]pboard Llse).
311L-P-997 - Plustlc-}luterlal, Lamtnalea, Thermosettlng, Electrical -[nsulating:

Sheets, Glass Cloth, Slllcone Restn.
J.AN-ff”-i055 - \\”ashers, Iron and Steel.
XlIL-\’-i 137 - \“arnlsh, Insulating (Electrical).
JAN-F-114? - Fiber, Insuiatmg.
)IIL-[{ -11(;5 - Ii’nstters. Brass.
111[,-E-J II::I) - Enclosures [or Eleclrlca] and Electronic Equ~pment (Naval Shipboard Use].
JIIL-{;-J7i1.-}- Gaskets. ~ll-lies]stln~ (Sheet. Strip and lioltied).
\III -\\ -:,1)11-- \\”ire .+rn13Lure B~nd; ng ?ionmagnet]c, Iron-Chrome-Nickel-.\llo}.
\ll L-i-31 Ll(I- insulation, kiectr~cai, SieeIm$, Fiexlble. Treated.
\lIL-1-3.X)l - [nsuli.it]on. Clectrlcd. COI1 and Slot. High-Temperature.
\lIL-B-;;7 18 - Brushes, Electrical Contact and Carbon Plate, Electrical Contact Brush.
\ll L-L-10.547 - Liners. Case. N“itterprod.
\[IL-]-I_)(!J4 - ldent~ficatlon Plates. lnt ormat lon Plates and Marktng Lnformatlon for

laenilhcatlon 01 Eiectrlcw. Electromc. and Mechsnlcal Equipment.
JiIL-P-131)~17 - PiwtIc 31aterAs. La.mmated, Thermosettmg, Sheets. Glass-Cloth

\lelamme-Resm.
311L-[{ -l IIU: - liepalr Parts for Eiectrlcal and Nech.lmcal Equipment (Naval Sh@marc!

Lwt
Jl[L- \-l;.,;:> - .UumAnum-Base-. Uioy: Dle-Castmgs.
\IIL - P- ! “,4J. - p~c~glng O! Hard TOOIS: cener~l Speclflcat~on for Domest~c and

olerseus Presertatlon.
JIIL-G-l.;T~!l - Grease. High-Temperature. Electrlc \lotor. Ball Bearing.
XIIL-\\ -ib{};l - ii Ire, Jlagnet. High-Temperature.
311L-fj-lb2til - Bronze, Bearw, CasKIIWS.
JIIL-P-lti29s - Preservation. Packaging, Packing, and Marlang of Electrlc Machines

Having Rotatlw Parta (includes .Wsulated WPair par~).
311L-O- 16455- Ohmmeter Insulation-Resistance-Indicatmg.
31IL-1 -1691O - Interference Measurement, Radio, Methods and Limits; 13 Kilocycles to

1000 Megacycles.
3]IL-.+-17129 - .~lumlnurn Alloy Casting: Sand, Reslstttnt to Salt V’ater,
311L-I-1716ti - Iron Castings; Nodular Graph]te (Ductile Ironj (for Sh@oard Applications).
MIL-r-! 729: - Format for List of Repair (Spare] Parts for Shipboard Mechmtlcai and

Electr)cA Eqwpment.

X.41-Y DE P.ARTYIEN’T
Genera: SPeclllcatlons for Inspection 0[ Materlai.
42B5 - Bearings, Ball.
42B1LI - Bearings. Roller.

ST.AXDARDS

311LITARY
JIIL-STD-!29 - .lIarkmg of

2

Shipments.

I
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I

BUREAU OF ~=
900Q-~b73441 - Standards for Pump l&t0r80
WX&S6W1-W - Wanda* for General Purp080 MotOr&

(Copies of spediidlom, standards, and dram mwird by contractors in connection with

specific procu.reamd functioas should be obtaird from the procuring agency or as directed by the con-
tracting officer. )

2.2 Other publications. - The followtng publlcatim, Of the issue in effect on dab of invitation for
bids, un]ess otherwme stated, form a part of this specification:

CONSOLLDATE!I FREIGHT CLASSIFICATION COMKITTEE
Ccmsoiidated Freight ChKsifl~atiOn - -tings, Rules and @’u\aUons.

(Application for copies should be addressed to the Consolidated Freight CiassificaUon Commit@e,
202 Chicago Uruoa Station, Chicago 6, 111.)

I

I

I

1

AMERiCAN TRUCKING ASSOCIATION, INC.
Motor Fre]@tt Classification Rules.

(Application for copies should be addressed to the Issuing Officer, American Tmctinq A8sociatiow
kAC. 1424 l&h St. N. W. , Washington 6, D. C. )

AMERICAN STANDARDS
Z24. 7- Apparatus Noise Measunemeut.

(Application for copies should be utdressed to Americm Standards Association, 70 =t 4&h Street,
New’York 17, New Yortc).

3. REQUIREMEN’=

3.1 Definitions. - The following defhitions shaU apply to the vamous technical terms wherever such
terms apapear )n smciflcatiorb.

3. 1.1 Ccmtinums duty. - Continuous duty motors shal I be rated at the load in horsepower that can be
carried conclnuo’~ly a! tne ambien! temperature swcified (see 3.2.6. 1) . :thout exceeding aliowable
temperature rises (see tabie V).

3. 1.2 Speed rqu lation. - Speed regulation is the change in speed, expressed = percent of speed at
rated load, wnerl the !aa d ;s reduced gndually from the rated vaiue to zero with constant ap@ied volhge
and field rheostat setting.

3. 1.3 Ccnstant-soeed motor.. A constant-speed motor is one of which the normal speed of operation
is comtant or prac~cally consimt; for example, a shunt motor.

3. 1.4 Multispts?d motor. - A rnultispeed motor is one which can be operated at any one of two or more
definite speeds, each being practically independent of the bad.

3. 1.5 Adjustable-speed motor. - An adjustable-speed motor is one the speed of which can be varied
grtiualiy over a considerable range, but when cr,:e adjusted remams prac!i:aliy uriaffected by the load.

3. 1.6 Base speed of ad]ustab]e-smwi motor. - ‘The base speed of an adjtistabie-speed motor is the
iowesl speed ODUhM! at rated ioad awl rated voItage at the temperature r~se specif~ed in the rating.

3. 1.7 Varytng-soeed motor. - A va~hnq-speed motor is one the speed of which varies in co~icierable
degree wtln cfiange m ‘ioaii, ors~narily decreasing when the load ~ncreases, such as a series motor.

3
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3.1.8 Mjustablo varying-sped motor. - b S@stablc VSr’ybg-sped mdor b one the ~ ~
which CUJ be sdJ Usted gnd Uany,Mtwlm once 8dJusted for 8 glvoa W, will V8ry ia consldQrab&

1

degr@owMhchqp inloscL

3.L9 H (of motor).- The front of8mtQris th@8ndop $loSitdhscoupulM&

3.1.10 Back (of motor). - Tbeback ofamotor lsthsend whlchcurlos tb8COUpA&gordrMq
pullq.

3.1.11 Shunt-wound xnotcr. - A shunt-wound motor is one in which the excitaUon is deriv.d fmm a
VO@t3 source JIrZLCtlCiilly idepedd Of th8 variation kmd current. ‘l%. field is usually co-ted &
parallel with the armature circuit. U a light series winding is added to prevent a rise tn speed with
incre=e of load, the motor is termed stabilized shunt-wound,

3.1.12 Series-wound rector. - A series-wound motor is one in which the field ctrcuit and armaturs
Circdt are connected in ser]es.

3.1.13 Compound-woun5 motor. - A compound-wound motor is one which has two separats field
windings; one, usually tne ;:t?dorniraathg fiek!, connected in parallel with the armature circdt, and the
other connected in SerieS with the Umature CirCdL

3.1.14 Efficiency. - The efficiency of a motor iS the ratio of the useful power Outputto the total
power input.

1

II

I
f
,

3.1.15 ~irect measured efficiency. - The output is determined by direct measurement of torque ad
speed.

-- ‘)

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

3.1. 1? l’herma! protect:r (in!!erent overheating protective device). - A thermal protector w a
protective device wnicr, is ~:~po~ive to rector current and temperature whose purpose, when applied to
a motor, is to protect the rr.ctor against ●xcess~ve overheating due to overioao or failure to start.

2.1. lt! Fractional horse: cwer-motor. - A fractional horsepower motor is one built in i fntme of ai
size smalier man XL W =.:-n on Urawmgs $000 -S6301-73441 or 9000-S6301-73459.

~ 2 General design. -G.

2. Z. 1 Ambient temperatures, - Motors shall be designed for the following a[nbient tem~ratures as
specified lsee 6. Z~

4o”c. 65” C,
SO*C. Spectai.

3.2.2 Audible noise. - !Jctors shall operate without objectionable audible noise at all loads and
speeds wlthm the serwce range.

3.2.3 Voltage. - Motors shall be designed for the foUowdng voltages u specified (see 6. 2):

115
230
Spcid

3. Z. 4 Veltaue llmltatlor., - Excep! for submarine semAce (see 3.7. 1) motors shall operate suc-
cessfully a~oltage not mere than lG percent above or below rated voltage, but not
necessarily in accordance NIh the sundimis of performance estabAtshed for operatton at rated volta~.

4
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3.25 U?irbdtrQdspeed ,- ~tisxhr. pemoorti s~r~lnrep. ~ulh
Swifled (k80 e. z). for submarine samko (so@~. 7. 2), M winding and sped c~ ~
motom *811 bo - oft% following, u Spdfld (90a 6. z):

mint Ior Stauisod 8hunt)~-sd
Stunt (Or st8MIiwd shd) ad$ustablo.
Shunt (or stabilbd shunt)rnu.lti$ped
Cored? -ws-
Com*ti, V-W m~t~
S8ries, varying speed.
Series, adjustable ~ng-spe8&

●

Series, ~ng rnulu~

Stabilized shunt n=d not & SI=Cified in the contract or order, since ~ meth~ of ouq sWlty is
at the option of the manufacturer.

3.2.6 Dut .-
+-

The duty of motors shall be continuous, intermittent, varying, or short-time as
specified see . 2).

3.2.6.1 Continuous duty. - Continuous duty motors shall be rated ●t the load in Mm8p=er that can
be carried continuously at Lhe ambient t~mperatu~ swc~f~ed (see 6.2) Wiwt •xc@~ aLkmmMe
temperature rises (see table V).

3.2. d.2 Intermittent duty. - Intermittent duty motors sM1 b rud at he hO-WU bad arid for
the time durauon which will permit operation of the motor definitely at the cycie Of Aoad and rest
specified (see 6.2) without exceeding the allowabie ternperatu~ rtses (see tabie V). Where lntermtttent
operation is involved and no *fiti@ ope rat:w cycle c= be give% a short-:ime duty motor of sufficient
raung to meet the estimated ioad requlremen~ shall be furnished.

~~~~~~~~iW- Varymg-duty motors shail be rated at the horse~er load and for tk Umo
WILLPermit operation of the motor indefinitely at tie cycle of varying 10* speci5ed

(see 6.2) without exceeding allowable temperature rises (see tabie V). Unless otherwise specified
in the contract or order, varying-duty motors shali be capabie of operating at 1/4 ioad until temperattm
stabiUzes followed by full rated load for the specified period.

3.?. 6.4 Short-time duty. - Short -tl me duty motors shail be rated at me horsepower load which,
starting at the ambient temperature, can be carfied constantly for the per:od spec~ed (see 6.2) without
exceeding aliowable temperature rises (see tabie V).

3.2.7 EnciosuI=. - Enclosures shall conform to Specification h41L-E-2036. E.xc8pt lor sub~
semice (see 3.7. 3], motors shall be of the following enclosures as specified (see 6. 2):

Open
Protected
Dripproof
Dripproof protected
Spkshproof
Splashproof protected
Spray tight
Spray tight fan-cooled

Watertight
Watertight fan-cdsd
Totally ●nclosd
Totally enclosed fan-cmled
Expiosionproof
Expiosionproof fan-cooled
Submersible (15 foot)
Submersible (50 foot)

2.2. E Standard horsepo wer sizes. - Motors shall be furnished in the following standard horsepower
sizes as speclf]ed (see o. Z):

Downloaded from http://www.everyspec.com
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3.2.10 *rmlssible variation from rated speed. - The variation of ths ac= motor sped at rabd
Vohage and had f rom rated speed shai I not exceed the tolerances rquired for satisfactory operatton of
the diiven mxilhq. Unless closer tolerances are =q~ti for -Usfac~fy operdkm of ‘b- drtwm
auxiliary, ha variation of the ●ctual speed at rated load, rated voltage, at normal operating temperature,
and for botb directio= Of rotation from rated fu1l-~0~ sPeed shall not exceel 7.5 percent. Where shunt
ftekis are &ttsrnaliy connected for one di~ctim of rotation, these requirements appiy for the normal
direction of m~uon o-g

3.2.11 speed regu.1atim -

3.2.11. I Motor sped rewla~ion shall be P@sitive;hat R it shall decre=e to at le=t a slight exteat
with ind’ease of had. Motors hating a fuAi-10ti or overim speed greawr W the no-ioti speed, at
correspomltnq temperatures, wULnot be accepted.

3.2. 11.2 Constant speed. - The speed regulation of constant speed, continuou-duty motors *t
normal -rating temperatures shall not exceed the following:

Percent of full-10ti speeds
Frame siu ~hunt compound——

IIN and smaller 25 35
15N 20 30
17!4 15 25
18N 12 20

3.2. 11.3 Adjustable speed. - The speed regulation of adjustable speed motors at normal operating
temperatu=s snali not exceea 13 percent..

3.2. 11.4 The speed regulation of v~ng-speed motors shall not exceed L% amount speci5ed
(see 6.2).

I

I

6

3.2. 11.5 Whore the safe satisfackwy oparaUOn 0! Un driven auiliary requi:es a speed re~iation
which is closer than the values specified in S. 2.11.2, 3.2.11.3, and 3.2.11.4, !?.e needs of the driven
auxiliaq shall determine the permissible speed regulations in the particular case.

3.2. 11.6 Ct,anye in speed due to heati The ck.ange in motor speed frc~ rated load cold to rated
load hot, ~ed on rated load speed h ot exceed the following percentages:

Open: 10 percent Others: 15 percent

Class B and class H insulation

All enclosures - 15 percent

—
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3.2.12 Itiaulatlon resbtamw.- TtwinsulaUmaro*~@, w~ncor=~tozs”c.,~benotk
.thaat&fouowt ng: .

Armature ckuit (cbs A insulated) -12 mqphm$.
Armature circuit (class B insulated) -25 megohms.
Held circuit (class A insulated) -25 me@m8.
Field circuit (class B imulated) -50 me@rW. .:

Motors 1/2 hp. and less, rated
250 vol~ and less 000 llntnute

All others:
Quantities of 100 or less 1000 plus twiceratedvoltage 1 mkte

Quantities greater than 100,
for motors rated 250 volts
or less 1200 plus 2.4 rated voltage 1 Secomi

3.2.14 Mechanical balance. - Motors shall be btinced at *Y lQM ~s- ~ Me omnting range.
Windings not in mecha meal symmetry shall have dummy coils. In general, the proper mechanical
baiance shall be effected by the use of balance weights attached by non-corrodible bolts securely locked,
drilling out Ofmaterial, securely welded s*1 wetgh~, or by ba~itt c~~ed in a receiver in such ●

manner as to prechde M breaking loose. Bakncing bytheuee ofsolderon the but&agwirels per*-
sible subject to the foLlowinq limitations:

(1) Peripheral speed not to exceed 6,500 feet per minute at rated bad+
[2) A!l armatu.- cores to be balanced before the windings are inserted.
(3) Only tinned banding wire is to be used.
(4) The sotder not to cover an am of more than 25 percent of tbe elmxmference of the

armature measured on the banding wire unless satisfactory to the bureau or ●gency
:oncerned. Where the manufacturer pre-ba~ances the armature and takes care in
placing the wlndmgs in the slots to reduce unbalance due to axial misalignment of
the coils, this value may be incretsed to S3 percent if satisfactory to the bur8au or
------ .=-- --—- AUyllcy LuIlue I 19=U.

‘5) Thickness of solder over banding wire not to exceed 3/32 inch, and in no case to\
extend past the center of the tir gap.

When tested as specified in 4.1.4.6.1, the maximum allowable amp~tude in inches Ofmotors ratd
~ r. p. m. and \ess sha}l be as shown in tabh x. Unlex Otherwtse spcifted trl w Cat&act or o-r,
the degree of balance shall be “standard” in accordance with Qbie L Motors rated more than 50Ul r. p. n
shall be as approved by the bureau or agency concermd.

Table I - ~murn aiiowable amplitwh.

..

. Maximum alloumb)e total amplitude j
: ●

✚ standard ! precision :
super- :

bai=ce :
preckion “.. balance : ~ ~

● ● ● ●

● ● . ●

*.
. . . ..
.. 0.001 : 0.0005 ; 0.- i
. ● ● ●. . . ,

7
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3.2.16 ?’mlIte. - ‘Ilteframeshallbofd@l~cu- llt’e*t !We’dwotbe madUlmdand Ulo
*8 for *-*n Mb may ba ●M&r drLLM or 8AoUA

3.217 End brachts (SXPlosionp?ocd and =plOSi onproof fari-coded, excluded).. As Sccumtely
machined shoulder joint si be ptotied b tween the fr ame and the end bracke k Wban M specUied,
tbe design of the end brackets shall pm for, ~ ~ XCU~CY of ~i~ng -l k such as to
permit, the rotation of t!!e beimngs -~ ~ deves or 180 degrees b ei~er dhction to allow for

bulkhead or underside suspension of the motor. Resilient-~keM shall not be placed between any
tm.ring supprt member and the frame. In the case of spray tight and watertight moton, tbe contact
surfaces between the encks~g ccvers and ~ motor fr-e sha~ k free tiom m, bum, or other
imperfectio- detrimenml to watertl@tne=, and *all be pr~lded Wth g=kets SUUAy samred and
treated with graphite on the contact surface to present sticking. AU sheeL paMng shall ba securely
aUached to the cove...

3.2.17.1 General. - ‘he end brackets sN1 be secured by not less than two machine SCJWWSor
through bol~ ~e size ad stRn@= These machine screws or through bok may h fudshd
witheither screw-driver slots or hexagm-head screw&

3.2.18 -S. - Uniess otbe~ise spect5ad in the contractor order, shaft axtmmioM S/8 inch
diameter ariir shall hve a keyway for a 3/16 inch by 3/16 hch key; M extenskma ha thsa
5/8 inch diameter shall have a 3/64 inch flat.

3.2.19 Bearings. -

3.2. 19.1 ~ of bearin gs. - Bearings shall be of the ball, sleeve or roUer type as spedfied
(Set?6. 2).

3.2.19.2 =11 bea?inqa. -

3. 2.19.2.2 Axial end play. - The requirements of Specification 42B5 shall be ccnformed to in respect
to the installation of bai Loeanngs in a motor. The wtial movement of the shaft shall be not more @
0.030 hch nor km titas 0.010 inch ineludhg bemng UK! ph!y, when the application does not ~ W@
efxl play 10 be minimized.

3.2. 19.2.3 Seals. - The housing s,hall pmwicie for a close-clearance metallJc (non-rubbtng) seal on
both s]des of th~nqs bo prevent tba kakags of oil or grease aiong the shalt. This is in addttion to
bearing shlel~s, the deflecting flanges or slingers required on the shaft. Friction type seals may be used
to supplement the close-ciemmce metaIlic seal on motors for certain applications; for exumpk,
submersible motors. Such sealing ●r~ments shall, however, be sausfactmy to the bureau or agency
concerned. Washers of felt or other suitable material may be used in combination with e!ther grooves,
Iabyrmths, or slingers if satisfactory to the bureau or agency concerned.

3.2. 19.2.4 Housing const!wction. - The bearing housing sha$l be so constructed = to permit ready
removal of the end bracket wIthout the necessity of removing the bearings.

3.2.19. Z. 5 Addition of PSSe lubricant. - Where grew iubrtcabon is used, the correct amount of
Mricant shall be added to the Cnoto!-before the motor leaves the place of manufacture.

8
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3.* 19.2.6 Single shiddsd Or sinqf ●8ea19d. -

3.2.19 .2.6.1 a-cup. ” CoaqKISAo8cw $h~~~ ~~ w~~ PW b ax- 04lubrka-
tl-
.
3.2.1902.6. s Dmin pioqs wtntm grease CUPS- u-, d-n P@ *11 ~ _ * ~ bobn

of the bear=bg houahg -0 i~~a, W~l_*tie=meetiofbWQub51ug
COan@cu=m

3.2.19 .2.6.3 Grease pipS!L - ExsiOn grswse P@= *W be pr~~~ for Q1 ~- CUPSand
dmia piuqs when neeaea, to pruvide ready accessibility for these fittings. AU burrs and scales shaLl
be removed from the inside Of the ~ *

3.2. 19.2.6.4 Ftpe Phqs for v v nings .- A blind pip phq, fcr use when ~ We=e cups and
pip are not being used, shall be providcc! !or each gre=e opening. (Note: G=- CUPSad fJiJX$Swi~
be assembkd cm the motor for relubmcating operations only. )

3.2019.3 Sleeve bear!ags. -

3.2. 19.3.1 Lubrication of sleeve beati rigs. - Sleeve bearings shall be lubricti by ●mpk@ng oil
rings, oil wnck, WOOlYIM~ or O- r meam satisfactory to the bureau or agency concerned.

3.2. lD.3.1. 1 CM1rt
*-

The rumbr of oil rings shall b such U@ M ring b required to distribute
lubricant for an am kswnce greater than 3 inches on either side of the hng. T%e -~ diameter of
the oil ring shall be not less than twicethediameter of the s~t. Rin@ ShaLi Iwe a true circular
shape and shall be of unMma cress-=im The cross--cum sWl prefedly be W of a truncated
cone with the base on the shaft. Rings shall k machmed all me r ~d shall have all corners rounded.
l’be finish sh~l * Smti - free ~m ~. ~iit Oil rim 8.hSil nd be w@&

3.2. 19.3.1.2 Bearin hc’usi
-+--%

~ hmsing shall be designed to permit the oil rings to rotata
freely up to the maximum egree o reclination. The rings shall not rub or strike agdnstthesides or
ends of the OH resmdr, and shall not show a pronounced irrwuluity of moveme~ A means shall be
provtded to prevent the rings from being thrown out of piace when the vessel is permanently itsted,
roiii~ or when dbject to shock. T%e housing shall provide for a close-cle~ce metallic saal on both
sides of the bearings to prevent the leakaqe of oil aiong the shaft. This is in addition to the d8fAecttctg
fbp or slingers mqutred on the shaft. Prwision shall be made to insure a@* the suction of oil
vapor into the interior of * motor. Provision shall also be made for o-e~ation of the OU rings
while the motor is running. I%ese openings shali be made oiitAght by a caver secured by screw phgs
or tir suitile me= Any ccmvcntkmal filkr may be uSA

3.2. 19.4 R411er bearing, - When roUer bearings are used, they shall conform tOSpeCKlcSUon 42B16.

3.2.20 Mnatuns. - ~ hminstions shall be properly insu~ated *m each other. ‘he space=
usd for ve~atton shall be mecktkaUy rtgtd, and shall be secured so as to prevest their coming
hose due to v’tbratkm in servttm. h the as=rtbly of the cores, care sI18H be W- to ran-o 8N burrs
or projecting laminations in the slot portion of the core which might result in injury to the cot!.s. ~
laudraatlons shall be clamped together in such a manner M to insure that the aasembAed core is “tight”
at the top of-the teeth. ?mnsio~ shall be made to prevent iulal dtsplacemefit of the core aiong the
shaft. A pm through the shalt is not an accept.abie means of peventmg axial displacement. Kays,
knurllng of the shaft or other means sa.hfackq to the bureau or a~ncy concerned sM1 be provided to
prevent rotaticm of U’= core on k ShafL

3.2.20.1 Armature wM1.naS.. The coils shaLl be securely retainedIn the sMX by wedges, win
banding, or o~er method satMacto ry to the bureau or agency concmd.

3.2. 2C. 2 Equalizer connections. - Equalizer connections shall be suppiied On all iap-wound wnatums
01 motors having fow or more main pies.

9

,- ● -A- ——-* —L— all--- - ------ &. A+-
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3.2.21 Commut8tonh -

3.2.21.1 ‘b8n8ml.- T!IScommutator shall h SeCU* fi@dly ~ th. - or $@*r by k@ng or
other method ~iy to the bureau or ●gmy Concernd Whfa will POSiUV@Ysecure MM comututa- _ \ -
;or in such ● msmer - to prevent eltier ro~o~ or =i~ motion of ~c com=~or ntatlve to iu
su~ti urd8r opemtlrq or test comiitim

3.2.21.2 Copp r segments. - The copper segments -l k securely rewti h * manner as
wiLl prevent their relative displacement as a result Of centrifw~ forces ~d tie shsses hnpsed by
repeated expansion ●nd contraction in service. The segments, when worn to tbe full extm$ of the
albwable wearing depth specified in t*le I!, *U bS of ~P~e *tion @ OP* satisfactorily.

Tabie U - We=ing depth of copper segments.

. .
● ✎ Permissible ~.. Commutator diameter (inches)

●. reducuaa m :.. . dLam8t8r :.: . ;
. ●

● ✎ Inch:
●. ●:
. 1 and under ●. 1/16 ;
.

Over 1 and up to 4 and including 1-1/2 ; 1/8 :.
●

● Over 1-1/2 and up to and including 2 : :~#1 :
. Over 2 ●. : ●

. ● .
6 . .

3. 2.21.3 Connections. - The ccmnectiofx to the whdkgs shall be efiecUvely soldarm and, if
se~rate risers are used, they shall be mechanically and eiectricaiiy connected to the commutator bar
in ~ manner satisfactory to the bureau or ~gency ccmcerned.

3.2.21.4 Sealing. - Mter the assembly of the commu~tor aU crevices or joints at each ●nd
between the bars am the retamq flanges shail be completely ftlled up and seakd over wiLhM@-grede,
fiexibie, baking insuiatmg varnish in such manner x to prevent the ●ntrance of moisturt, oil, carbon,
or cupper dusk, wr wirier deieieriuu~ SubSialweS ai iile5e PUJUK, ‘”’uKwi*$ h’ti Crn*~ prb irum “tie
er.ds of the copper bars to the metai hnqes shdi be given a heaq, durabie coating of flexibie, baking
~rsuiating varrush = a protecUon ag~nst short circuits and ground at these points.

3.2.21. ~ R?ica undercutting. . The mica insulation between bix-s shall be undercut on all motors.
The undercuttm~ s%ali be accomplished by removing all mica between bars to form a groove not to
exceed 3/64 inch in depth. .

3.2.21.6 Curing. - All comrnuta~ors shail be cured at higher than operati~ Leuipmhires and shall
be of such thoroughly solid construction throughout = wUI insur-at they will hold their shape h
semke and Gbvkate the necessty 0! frequently dressing the commu&tors on accouat of hi@ bars or flat
spoW.

3.2.22 Brush holders. -

3.2.22. i Brush smp. - Means shall b? provided to prevent brushes form being throws out of their
brush holders as a result of shock or !rorn being dispiaced to such a position U@ they may bind in thetr
bmh holders ac~ nd return to their normal operating position. Such means shall consist os posittve
stops or olher devices satisfactory to the bureau or agency concerned and shall not interfere WM the
normal functiomng of L+.ebrushes. They shali not unduly complicate replacement of the brushes, rquire
the use o! a s~clal desqn of brushes, or result in cumbersome or intricate design of brush hoMers.
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TIM brush holders shall be Of a type which wII1 permit satisfactory opera.

4%%%%dth-tir-t~on9 Except where cartridge type bra holders are used,
the installation ALL bO SU& that the angular position of M brush hokfers may be adjusted. The cow
stmction shall also provide for maintaining the spcing of tie various holders at all times during
adjustment. “Mans sIM be prov!ded to prevent @$e~W ~d shiftW of br@ holders under vibration
L’A spring pre88ure.

3.2.23 Terminal boxes and terminal box covers. - Except for motors of 1/4 horsepower or less,
terminal boxes sltail be provided and snali be either cast or fabricated as an integral part of the frame
or securely bolted or welded to the frame. The use of pipe nipples where they are wcessary or where
motors are to be used in inaccess~b~e locat~o~ sba~l ~ satisfactory to the bureau or agency concerned.

3.2.24 Connections and terminals. -

3. 2.24.1 %ctirlny comectlou. - ..4;1 ;;nnec:ians !iable to beccrne loueced by vibration shaU be
prov~ded with mcfin~ ~ev;:es satisfactory to the bureau or agency cmcerned. Cm.nect~ons and leads
shal; be secured in a re:~able manner to prevent their commg in contact with moving parts or being
chafed by ccn:act wit.!! stationary ;arts. All excess solder shail be removed from soldered connections.

3. 2.24.2 F.eid connections. - In ;cnerai, and where practicable, all fie!d connectiofi shall be made
on the commutator end.

3.2. 24.3 Terminal leads. - Al! !er:n~~~~‘ !e~~s sk311 be of flexible, straded cable or wire. Ata
lnsuiatlng sieeve or O:her su~:ab;e ,T.evis sn~il be pro”~ide~ to prevent abrasion of Lhe lead insulation by
metall]c edges of the .TiOtGr fr3.me, t5r.mIWi bcx, plpln~, or lead clamp. Uniess satisfactory to the
bureau or agency concerncc!, termmai leads shall be in accordance with table IL

T’~bie !U - Size c? terrr.inal leads.

; .
. . Mlntmum I. Fr2me size af motor

.
. size 01 I

R terminal leads I

!’-.kr sh3!! be stamped @2.2.25 !+3T, e ant! ar,mature mar~;nq. - The ,T,anu:3~t~rer’s ser~ai n.
othterwlse p?rv,a~.s:.:,y ~.ar~ed) lR Lre SCLiJmetai of tF,e f~i.~.e Ilp.jerp,eath ~:~vered by) t!;e main
ident!ficat:cn ;.ate. The Fart nu,m~er, 0: Otner ld~~~a!;J;, sufflc~en: to C:T. okte,y identify ;ne
armature, s7.-L1be stamped (9T otherwise per.manentij’ rzar<ed~ on tie s?.~’! Jr rotor cure. ~:.e :r.~:aw
o! armatures WI field coils shall identify the rnanufac:urer and the s:yle ~n~ type o! motor.

2.3 Intercharmeability. - All sir,:!ar parts, includn; Fepair parts, o! c3rrespori2U3g apparatus
furrushed on ‘W?esdcne oraer 0: buii’. to the s3me drawl r.; s, shall be strictiy lnterct?angeabie without the
necessity of further mathmnq, se;e::~’~e assembly or hanj !itting of any ‘W&

11
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J%’%w% Each repair ~ shall be ad~ble fbr immediate use in rtplacbg original~
n MY ddicd twtor, W M owa~~on of the motor in which SUCh repair parts arQ

installed shall be within the performance Iimiw of he orixl machine. In general, U18destgn shall
be ~ that m special tools are requim?d; however, where the design and co~truction Is such as to
req@ro the use of special tools for their proper maintenance, such tools shall be furnished. The
requirements of Specification MIL-R- 15137 shall apply.

3.4.1 Repair parts boxes. - Where spechd h he contrad or order, repair parts and tools for
ontxxtrd shall be furnished in repair PW ~es conforming tO tm M Of Specification ML-B-233=

3. 4.2 Shippinu of onboard repair pafls. - Unless otherwise Spmnd in the contract or order,
repair parts shall be inspected ana sn~ppd al the same time as the rector. Sepiuate inspection and
shipment will be satisfactory only When an acceptable schedule of shipment of the repair parts h= been
arranged between the manufacturer and the ordering activity.

3. 4.3 Stock repair parts. - Quantities of stock repair parts (that is, parts required to replace
onboard repair parts or mose required for repxr of a motor but not specified as onboard) and their
stock numbers shail be determined in accordance with Specification MIL-R- 15137.

3.5 Drawings. - M~ter drawings and certincation dab sbll conform to Specification MIL-D-963.
me approval activity for mxter drawings shall be the bureau or agency concerned. The approval
activity for certification data shall be the ordering actitity.

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

3. ~. 2 Certification data sh~t~ - h addition to the data rquired by Specification MIL-D-9630
certl!lcat~on aala snaLl mcluae the foilowmg information:

(a) Horsepower, volta9e, currentt speed, type o! winding ad whether of a special type
such as close coupled.

3.6 Reouiremenk applicable to individua! services. -

3. 6.1 Sefice A.-

3.6. 1.1 Materials..

3.6. 1.1.1 Central. - Service A motcrs shall cmform to Specification !.C! -E-~~ ~. The c1= Of
jnsuiaUon st,ail be as specified (see 6. 2).

\-
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3.6.1.1.2 Material wstrictf~. - Cmt bon, semtsbel, ebony asbestos, wood, porcehht, ad
cmlboard shall not be CDS4as materials of cooatmctim The minldmrn requirement for maturtala
to be used are as sped-la tabh Iv.

‘Ttbl. IV - Mhimum mstetial requimwti for aetica A motors.

●
●. Item
. Limitations : Material ~ Remarks ~
●: ●

✎ ✎

✍✍✍✍✍✍

●
✎

✎

●
✎

●

.. ..
.
●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

●

✎

✎

✎

✚

✎

✎

✎

●

●

✎

●

✎

✎

✎

●

✎

●

✎

●

✎

✎

●

✎

✎

✎

✎

✎

●

Steel ..All SiZ4S
AU sizes

..
●

●

o
.,
●

●

..

..

..

.
●.
..
,.
..
..
●

●

..

.

..

..

.

..

..

..

..

..

..

..

.

.

.
4

.

.

.

.
.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.
.

.

.

.

.
,

.

:
1

..

..

..

..

..

.

..

..

.
●

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✌

✎

✎

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

..

.
●

✎

✎

✎

✎

✚

✎

✎

●

✎

0.
..
..
..
●.
..
..
●.
.
..
..
●.
..
.
●

..

..

..

..

..

..

..

..

..

.

..

..

..

.
●

..

.
●

..

..

..

.
●

..

..
:
..
..
●.
.
●

.

A
1
hmature
Flanges

Armature qdl~ - sPi*r$

Ball be~n~

Ball bearln~ caps and
cartridges

s@ec15ca-
tion KLL-I- 17166
>-------- -- .0---- 0

;pciftca-
Uon 42B5
.. . . . . . . . ---.----0
>rade I, type At
specinc8-
tion Q-I-666

S~cifka-
tion MIL-I-17166
Treated for corro-
sion-resistance

specifica-
tion MIL-I- 17166
Treated for corro-
sion-resistance

specinca-
Uon MIL-B-3743

Nodular ..
graphitic iron:

AILSiZtS Steei .. .A ..
All sizes ------------ :

1 ..
● .
(

---.--- -------
All sizes

I

..

.,
All SiZeS bdular :--------- ------—- --------

graptdtic iron :

AH sizes
All sizes

MA) holders

--------- --------- ---------
3rass .
Nodular :
graphlhc \rcn :

●

✌

Wel .
Brass ..

All sizes

All sizes

All sizes

All sizes

All sizes

Brush StUdS

BnMWM

Coil spacers or ~parators
insidedot
Coliector rings

Collector ring immiation

------------ ●
✎

m GMG, S~ci5ca-:
tion ML-P- 15037 :..

Brass ,
●

------------------- ,... =.= ----- ----- ----- .
specific- .
Uon WI-I-539 or ~
MIL-I-3505 .
Non-aging, low ~
hysteresis .
Mineral filled type, ~
Specifica- .
tion NUL-P-14 ~
------------------ .
Grade 1, type A, S$MC-~
ificatior~GQ-I-666 :
SpecUica- .
ticn M.L-A-171~ ;
Specifica- .
tLcn M3L-I-l?lti j
Graae 1, type A, SpeC-;
ification QQ-I-666 :
------- ------- ---0 .
specinca-
tlon hZIL-A-15153 ~

---ar~li~ .
Mica .

..
Sleei1 .All sizes

-------- ------

cores

------------------------- .
..

Pla5tic :
,.

-------- ------
------- -------

--------- --------- . . . . . . . .
Covers, pafi .

AAurninum ;-------- --------------- ----------------- ..
Nodular :
grap!,l LicirGn :
?Jalieable \rGn :

.,
steel 1
Aluminum ~

AH sizes-------- -------- --------- -

-------- -------- .*----- --------- --------

-------- ------
--------- -----

--------- ----------------
---- *-- ------- -------- ----

..

.

..

..

..
..
..
..

or MIL-A- 17129 1..
be cast, fabricated, wrought, or lorged;

..
iun1e5s ~t~else s~if!ed in table IV, Steel Par@ ~aY 13
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. ●

Mm
.

● IAdtaum : MU-W : Remuk8 :
●

●

●
.

● . ●
.

●

9
. ●

-
●

●

●

●

●

●

✎

✎

✎

●

✎

●

●

✎

✎

✎

●

✎

●

✎✎

✎

●a
●.
●

●

.
●

*
●

●.
..
.
●

*
●

..
●

●

..

..
●

●

:
●

●

●

●

●

●

..
..
●

●

●.
..
●

: Nodular :
●

.
●

.
: st,eel~ ..
: Nodular :
. .. .

Sp
6
ecl!lca-
,on ML-I-17166

●

●

●

.- .00------- . -*--------- -- : AM Slse$
●

●w8
..
..

: A~l Skl!t8
-------------------- ------- : Au sizes

,--- . - . -- 00------
ecu!ica-
,on MXL-I-171U

-.
Sp
u.... : S@elk

..
Framu w..----”””””” . ..
. . . . . . ..- .-------* --------- : AN S-S : Nodular :

. ,

--------- ..----.--
speclnca-
tion ML-S-17168

..
●

✎

●

✎

: graphwc
“ iron

.

..

eets : All Skes
.

Grease ~ Bearing total
● temperaturt8.
● of 90° c. awl.. belw

..

..

.
●

✎

✎

✎

✎

●

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

●

●

✎

●

✎

✎

●

●

✎

✎

●

✎ .. ----- .--.-.-0.
●

s]
s’
pecinca-
tiOn lJIL-G2765
peclfic8-
tion MIL-L-15719

.*

.
●

●

●
~ Petroleum.
●

✎

.
●

.
● ●

✎.
●

✎

✎ --.--e--- ------------------ ~ Bearing to~l
. .
●

temperatures
.. : above 90”C.

: silicone s@ecinm-
tion MIL-G- 1571$.

..
: steel rreated for corro-

sion
IpecMca”
Uon KIL-I-695

.

.. i%h paper
varnished
cloth
Gus cloth

l%sted mica

~ca

.
●

✌

✎

✎

✎

✎

●

✎

✎

●

✎

●

●

✎

✌

✎

✎

●

✎

..
..
..

.
●

✎I ;--------- ------------------ --------- -------..
..--------------------------- ----------------
●

.
●

●

✎

.. .
I

InsulaUon between commtitor ~.
AU S@S

All SiZMI

.. ...

..
..

oars .
Mad d Coflnecuoa

.

.
●

hsldatwl ..
--------- --------- --------- - ..

..
- - . - C - - - - - - - - - - - - - - - - - - - - - - - .

.

.s~thetlc resin
●

✎

✎

✎

✎

✎

✎

●

✎

●

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

●

☛

●

✎

✎

✎

✎

✌

✎

●

●

.

..--------- ------- ..
Vikmkt-cloth
sieemrq

Silicone -r
gkis sleeving
-------- -----

●

✎

●

✎

.------------------ :
..---------------- ..
.

..
Type GM(3, ~c~- :
catton MIL-P- 15037. .

..
,.

●

Mad ciamp insulation
.
●.

.----------------
●

✌.. .
AN SiUS

.

.
--------- --------- ●. Brass

--------- ----
.

OH rings
Spacdrs and coil sep=amfi ~.

..

.. m GSG, Specifl- ‘
cation hUL-P-9$7
~ GMG, sPc~-
cation KXL-P- 15037
CommerciA, except
where CiOSe -

coupled pump ma~
requi R corrosion -

All sizes .
.
●

.
●

✎

☛

●

●

●

✎

✎

✎

●

●

✎

●

✎

✎

●

✎

✎

✌

✎

✎

✎

✎

●

☛

.. ..-------- 0------- ..
..

..----..m- ------------------ ●.
..

sham ●.
..
.
●

..

.

--------- ----,
.
●

✍✍✍✍✍✍✍✍✍ ✍✍✍✍✍✍✍
●

●

Steel’
,
,,
,, .... ...
●

●

●

.. reiistmt materldo.
; specinca-
: tion ML-B-16261,
: grade III
.

..

.
All !3iZeS : Brona

....
.

Sbev’et=~fw ., .
● ✎
✎

✎
✎ ✎

●

✎

☛ ✎

.
●. .

“%nless othe~se specl!kl in table IV, steel parts may be cfult, !abricti, w~umt, or fOr@.
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.
● It8m : Udtatims : Materisl : Remarks .:. ●

*
.9
.
●

●.
.
●

..

..

..

..

..

.
●

●.
:
●.
●.
..
..
..
.
●

..

..

.
●

..

..

..

..

..
:
.
●

:
..
.,
●

●

.
●

.
●

..

..
●.
●.
.
●

..
:
.
●

●.
.
●

:
..
●

●

:
●

●

:
.

. . ..-...— -----.--c- ----.-

Sprirqs
-------- -------- -------- ---
--------- --. --. .-c ---------

Terminal boxes and terminal
box covers

- . . ---- . ----- 0------ .-----

--------------------- ------

Terminal bouds

. . . . . . . . ..- .-0. - 0 - — - . - - . . .

------------------ --------

Varnish insuhtimi
---------------- -------- ---
--------- ------------------
V-rings and shells
Washers and bushi~,
imulatirtg

-------- -----.-- -------- . . .

Washers, metaIlk

----- *.- -------- -------- . . .

Wedges
Wedges, flat

Wedges, formed

●

✚

●

●

●

●

✚

✚

✎

✎

✎

✎

✎

●

✎

✎

●

✎

✚

✎

●

✎

✎

✎

✎

●

●

✎

●

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✚

●

✎

●

✎

✎

✎

●

☛

✎

●

✎

✎

✎

✎

✚

●

✎

●

●

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

●

✎

●

✎

✎

✎

●

●

✎

●

✎

●

●

a
●

:

- .- . . ---0.--.0

All sizes

-- ..--...--0.-

AU sizes

--------------

All sizes

Ail sizes

--------------

---------- .*. .

All sizes
--------- -----
--------------
AU SiUS
All SiiUS

Au Sizes

---------------

All siz8s
AU Si2eS

---------------

AU sizes. To h
used only Whers
Wdga c8anot b,

speci5ed in tabie IV, steel

8
●

✎

✎

●

✎

●

✎

●

✎

✎

●

✎

✚

✚

✎

●

✚

●

●

✎

●

✎

✎

✚

●

✎

✌

✎

✚

●

✎

☛

●

●

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

●

●

✎

✎

●

✎

✚

✌

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

●

✚

✎

●

✎

●

✎

✎

✎

✎

✚

●

☛

✚

✎

✎

●

✎

✚

✚

✎

●

✛

●

●

●

✎

Babbitt
Antifricuoo

Phosphor
Bronze
steel

-11

MaUeabAe Em

Aiumirmm

Nodular
graphitic iron
Plastic

------------

-------------

classes A & B
Ckss H
Silicone
wed
FiWr
Mica or
pressed mica
plate

-D~~?~~

Em & steel

Brass

Steel or brass
Piasuc

------------

●

●

●

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

●

✎

●

✎

✎

●

●

✎

✚

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

●

✎

●

●

●

●

✎

✎

●

✎

✎

✎

●

✎

✎

✎

✚

●

●

✎

✎

✎

✎

✚

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

●

✎

●

✎

✎

✎

●

✎

●

●

✎

✎

✎

✎

✎

✎

✎

✚

✚

✎

✎

G
●

●

Specffica- .
UOn QQ-M- 161 ;
Specification MIL.B492:
. . . . . . . . . . . . . . . . . . -- c.:
Treated for corrosion- :
resistana ..

:
Grade $ type A, Specj. :
tions QQ-A-801, :
QQ-1-$68 ..
specifica- .
Uon MIL-A-15153 ;
Specifica- .
UOn ML-I-17166 ;
Mirwral filled typ
Specification MIL-P- 14:
~ GM - Speciflca- :
Uon XIL-P- 15037 :
Type CsG - Spdflca- :
tion ML-P-897 :
Type CB, Speciftca- :
tion MXL-V-1137 :. .- . . -- . . - 0----------- - :
-------------------- --*.
--------- ------------- :
Specification HH-I-538 :

.
●.<

M{n ara l fl!!l~ t~ ... - - - - - - -

Specification MI~-P-14;
~ GMG - Specifica-
tion MLL-P-79,
MXL-P-15037
*cm
tion JAN-W-1085
Sxclfica-
tion Mxbw-1165
. . . . . . . . . . . ...---00.-
Type GMG, SpecU’ka-
t~on MIL-P- 15037
~pe GSG, specii’ics-
tion MXL-P-$97

sptcinca-
tiOClJAN-F-1148

may be c=t, fabricated, wrough~, or for@.

..

..

..
:
.
●

✎

✎

●

✎

✚

✎

●

✎

✎

✎

✎

✎

●

✎

●

✎

✎

✎

✎

●

✎

✎

✎

✚

.
●

✎
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1,

.
::
:
2
.
●

:
..
:
..
..
..
:
..
..
..
:
:
:
..
..
..
:
..
:
●.
:
..
.
●

:
..
..
●.
..
..
..
..
..
..
..
:
:
..
..
:
:
:
..
..
:
:
..
.,
..
..
..
..
..
.
..
..
..
..
..
.

——..w—

-.— ------......
Mm, ●ku%c, I’md
wire, doctrk

mm, ●kwc rouod

who mud

mm, rmxd

Wh8, mud

mm, mud

Wh, rtnd

Mm, -

Wh, roud

Whw, roud

win, rdd

Wire, rmrd

wire, rtctsnqular
Wk. rectuiguk

Wire, rechnquiar

Wire, recuguhr
win, *wqulAr

Wh, =C.anguhr

:
,.
●
●

●

✌

✚

✚

✎

✎

✎

✎

✎

●

✚

✎

✎

✎
✎

✎
✎

✎

✎

✎

✎

✎
✎

✚

✎
✎

✎
✎

✎
✎

✎

✎

✚

✎
✎

✎

●

✎

✎

✎

✎

✎
✎

✎

✎

✚

✎

✎

✎

✎

✎
✎

✚

✛

✎

✎
✎

✚

✚

✎

✎

✎

0

:

.

.

:

:..
●

✎

✚

✚

✚

✚

✎

✎

✎
✎

✚

✎

✎

✎

✎

✎

✎

✎

✛

✚

✎

✎

Auds- :sao~arh : qwdndlom xu#w406t
:

:--
:

Audsu : Stal, Cem ●e
“ Sioo-rulstlng : Uoa MIL-W-3W6 :$

yr8J4tP.Mdk9”” : . . . . .. —.-... : . . . . . . . . . . . . . . . . . . . . . . :
“ Coppsr. : ~neti JAN-W-583:

-------------------- . . : . . . . . . . . . . . . . ; ~~~. ;
:

Motom h.qpr thsa 1/44. :
~c, sws4b :
40 iocl. Onq : -?

7ypSc2, xiasoto :
36 id. only : Cqpr
Iype IQ, Sius 8 to : Coppr
44) tld. 04u? .
~ R4, Si&S t~ to ;

23 iz%2L Oaly : Coppr

~AV, Ws4t0 :
25 htcl. Ooly : C-r
7yp@Gv, xi-s8to :
25&l. Olal? :-
~gvg.tii 8, 28, 28:

: -r
Tyg&s& 8 io :

: Coopar
Typo Gi, Swss 14 to, :
30 ioci. only : Coppsr

~GH, xi-32,34 :
ad 36 only : Coppr

2C-1 ~ :Cqpar
:

----------------- ------ : Coppsr
m R4, 50x 187, :
=Z2GG,6GX24GOT .
60 x 170 miis only ~Coppr
-s AVamlG~V,84xX5, :
I?K)x325+259x258, or :
28Qx 28Qmlis on~y : Cog$ler
‘lYw AV 258x 365mlis oalJ : Copper
~ tiV, 65 s lit or
182x 182 ulib only
~ G2& 24X ~,
4oxeo, uo, m,lm0r
12s,52xe2, %)xeo,
110, 120, 200, 300 or
310, 57x 82, 65x 1150?
240; 45x 1*, 54x 1=,
72x 72;&lx 110, 185,
235, 295 or W,51 x NM
or 258; 60x 2W or 20,
?5x 155,m or 215;
102x 125;114x 114,
55x245 ;9$x150ar2’46;
7ox250; mlXM;
90x 2m; 130x 1*
88x243 ;82s%~
105 x 285; 182 x 182;
135 x 275; la2 x 162;
130 x MI
2oox W5mQs

.
i bppar
:......
:
:
..
:..
......
:
........
:
:-

:
:
:...
●

✚

●
✎

✎
✎

✎

●

✚

✎

✎

✎

✎
✎

✎

✚

✎
✎

✎
✎

✎

✚ w--

:
:....
:
:
0
.

:

.
0

:..
:.,.,........

: t&Qww.160’y2 .:
,
Aksrcmte wire sizes. - M=i C, C2, W, R4, AV, GV mfG2 V of SpecKkaLbn JAN-W-583 ad

t@s CMandG213of SpecUkaUon ML-W-16072 of sizes other M tboso

in =!e V may h used provtded UN design ix such u to parmit ~~
wiihatypo andsWUStSflhtik IVamlhavtog aasqd*u~r
t4mpsratbuw ratia+

i
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ML- M- 175S6(SUFS)

2.6. 1.1.3 The number of tmpregnatbn8 for ●xh dedw Of MOtOr sMl cotiorm tO the minimum
requirements af the manufsdurer’s detail hMUmCM d~~ ~ a~rovud by we co@-t bureau or
agency for that spdfic desigm In any CSSI%~~s~ ~ * ~gs ~ th~ comPl*~ ~eP@*~
impregnations of -y electrlcat winding. ~ impregrmum *dJ ~ den~d M OIM complete cycle of

treating and cu~ (s@ as one immersion and one baking) by a Nco@=d method. However, the
brushing or spmyirig xnctlmd, shll not be considered = ous of we req~red ~mreptiom UXIkSS U h
applied as the find coat of varnish. All insulated windngs s~ll receive at leut two of the required
impregnations after the tindings have been Instilled on We correspon~ng motor s~b=embUes. Except
x otherwise specified hereinafter, all kwhted e~ectr~=l wi~ings s~tl recein at M=t one of the
required impregnations before zsisembly on machine parts. Impre~~tion before assembly on machine
parts wiil not be required for windings where the method of ir~taliation is such as to make this prelltni.
nary impregnation impractical. In such c=es, ail requirfd imprew~tim M k retie after the
windings are installed on the machine Par&.

3. 6.1.2 Temperatu~ limits. . The motors shall be so designed as not to exceed * values of
maximum per.rr,lsslbi e temperature rises specified in tabie V. The methods of temperature cneasure-
ments specified in tabie V shall apply.

Table V - LZcimum permissible temperature rises.

. \ 40° C. amb. ~ SO”C. amb. ~ 6S’C. amb. ~.
●

●

Part
. .

. . :H:. ~A~131HIAD,. :.A~BiHo,.
●

. , . ●

. . . .
. . . , .. ● : ● .
. . . . ●.

..
●

●

●

✎

.
●

..

..

..

..
●

..

..

..
: 2.
.
●

..
$
.

*
●

●

✎

..

..
*.

Coil windings exce~ shunt field
a. Open

mermome~r
ksistance

b. Protected, drlpp-f, driP-
pr~f protected, sPi@-
proof md spi-proof
protected
Thermometer r
Resism

C. Others
Thermometer
Resistance

Shunt f~eid wmdingS
a. Open

Thermometer
%slstance

b. Motors hsted under lb
Thermometer
Wststance

C. Others
Rmistance

● ✎
✎ ✎

● ✎ ● ✎ ●

✚ ● ●
✎ ✎

● ●
✎ ● ●

● .“ ● .
. . ● . ● , ●

● ●

:4 C; (39
:35 +-::-*- ;30:50~---:l5.

:50: : ‘:15 :75:140:40:65:130:25:50 . .
. . . ● ● ☛ ✎

✚
✎ ✎

✎ ✎ ✎ ✎ ✎ ✎ ✎

● ✌

✎ ✎ ✎ ● ✎ ✎ ✎

✎
✎ ✎

✎ ● ● ✎ ✎ ✌

✎ ✎

✎ ✎
✎ ●

● ✎ ✎ ● ● ✎
● ✎

✎ ✎

● ✎ ✌ ● ✎ ✎

. . ● ● ✎ ✎ ✎ ✎
✎ ❉

✎ ✎

✛ 53 :70h30 :40:60 :129; 25b5 :105:
.ldc.$wJ.~~

:60:3s
;]AO: 3S :60 :UO:. A-lw. . . . .. ● ● . . ..

; 55 ;75;135;45;65 ;125%;50 ; 110 ;

: 65 : 125 ::85:145:50:~~:1~~:~5:60 . ;
. . . . . .. . . .. c # c . .. . .. ● ● . .

●
●. : . .

; 40 ~ 15:35 :---::60~---:30J5~ *---*
:60 :70: ---: 50:6Q: 35:455:45 :---:

. . ● . .. . . . ,

:50 :70:130:40 ;60 ;120; ,25 ; 45 : 105:
: 70 :90: 150:60 :80 :14~: 45:65 :125:

. . . . . ●. . ●.
:70; 90; ---he :80 ;--- h5b5 ~---~

. . ● ● .
. ● . .. ● . ● ● .

. . 9 ● .
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Tabk V - Maximum p8rm18sibh t8nwI’Mur8 rkeu (cmt’d. ).

–)”

●9
..
●

●

.
●

:
●.
..
..
●.
..
..
..
.
●

..

..
●.
●

●

..

●

●

●

●

●

●

●

✎

✎

✎

✎

✎

✎

✚

✎

●

✚

●

✎

✎

✎

✎

●

✎

●

●

●

✎

✎

✎

✎

●

✚

✚

✎

●

✎

✎

✎

✎

●

●

●

●

✎

●

✚

●

●

✎

✎

●

●

●

●

✚

✎

✎

✎

✎

. ●

● ●

● ●

✎

● ✚

● --m ●. .
. .. ●

● --- ●

● ●

● --- ●. .
● ●. ●

. ●. ●

*: ●

. ●

● .
. .. .
. .
● .
● ●

● ●

● .* .
. ..
: 110 ;

.

..

.
●

●

✎

✎

✎

✚

✎

✎

✎

✎

✎

✎

✚

✚

✎

●

✎

✎

✎

✎

✚

✎

✎

●

✎

.

.
●

●

✎

9.
..
..
●.
..
●.
.
●

●

●

..

..

..
:
..
..

9 .
●

●

✚

●

✎

✎

✎

✎

✎

✎

☛

✎

✎

✎

✎

✎

●

✚

●

✎

●

✎

●

✎

●

✎

●

☛

●

●

.

..

.
●

●

●

✎

✎

✎

●

●

✎

✎

✎

●

✎

✎

✎

✚

✎

✎

✎

✎

✎

●

✚

●

●

●

●

.
:
.
●

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

●

●

✎

✎

●

●

✎

✎

✎

✎

●

✎

●

●

✎

✎

●

✎

3.

4.

5.

Commutators and coliector
rings

a. Open - Thermometer
b. Motors Listed urder lb

thermometer
c. Others - l%ermorneter .
Miscellmus parts as brush
holders, brushes, pole Ups,
etc., other than those whose
tempemtures tiect the tem-
perature of Me insulatittg
material may attain such
temperatures U till not
injure the motor in any
respect.

Bearings - ~ermometer

:
●

✎✎✍ ;3045

55
55

40

55

65
65

50

-.

60
60

25

.-

. .
-.

85

.-

85
85

50

-.

75
75

40

●

--- ; 40
---: 40

..

.
●

✎

9

.
●

..

..
●

✎

:

100 ; 25
, ●

✎ ✎

., . . . ●
✎

. .i : : i ;
F(ote. - Where two rr,emoos ci temperature uetermlnabon are mhcated, the method to be
- used shall be optional wi~h the contractor.

With but few exceptions, the values applicable to wincbngs in takde V an deter-
mined by t!:e followng “hottest spot” albwances, based on the “hot spot” &III.
xratures ]n Specification MIL-E-917 and applicable W the various types Of
‘motor construction and metimds of temperature mewwemcnt:

Motor Method of Class of imAation
enclosure me=urement

Open Method i (Thermometer)
MeUmd 2 (res~.stan=)

Protected, drlpproof, oripprd Method 1
protected, sphsk;r~of axl spi=h- MeUmd 2
proof protected.

Totaliy enclosed, fan-cooled Method 1
Method 2

Others Method 1
Method 2

Where motors are required to deliver 125 percent load far a permd of 2 hours,
shall not exceed t!!e correspond~nq values in table V by more than 15°C.

15 i5 m
15 20 30
5 10 15

10 15 25
5 5 10
10 15 25
0 5 10

the temperature rises

\l

3. 6.1.3 Shock resista::~. - ‘T%emotors shall be capable of mthstanding the high-impact shock test
specified in $pec~!icat~on !.2~-901

t

18

I
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MIL-M- 17556(SKH)
.

30& 1.4 MeUwds of attaching finis to shaft. -

(a) A keyad a aut wi?b keyed lock wash.
(W A kw, H *i*rs sad ririqs or tublq
(c) A loag by tackwelded to the fan and secu!wd h a closed-end key seat.
(d) A Woodruff key with a locked set screw secured on the key. The design shall be such

that the set sc=w will not produce unbal-.

3.6. 1.4.2 In the case of motors having no bail beuings betwesn the fan and the rotor core, it wiU be
satisfactory to use one of the following methxk:

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

3.6. 1.5 Rado noise. - The deslr of the motors shall be suth as to minimize the generation of radio
interference. ‘Mhere suppression harnesses are required toreduce radio noise to the limits specified
@ 6. z) im~ce COilS and ca~acito= designe4 for suppression purposes shall be satkfacto~ to the
bureau or agency concerned, WI st.a!! be capabie of withstanding high impact s..ock test in accordance
with Specification MIL-S-901.

3.6. 1.5.1 IWse suppression devices, where required, stiali be readily removable for replacement
purposes.

3.6. 1.5.2 When specified (see 6.2) me fol~owi:lg xwq’~iremen& shall apply: At rated speed and
voltage and at any load from zero to full load, ra&o noise in the frequency spectrum from 150 kilocycles
to 400 m.eqacycies shail not exceed the iirmts m mcrovoits M spci fied in Specification ML-I-16910.

3.6.1.6 ~ of beamgs. “

3.6. 1.6.1 Ball bearings. - Ball bearings shall be of the following types, as specified (see 6. 2).

(a) Ckwbie sealed, <ouble row width, slnule row. - Where these bearings are used, a plate
beartrq th e wu%mg “GO no: iubmate ‘‘ Snali appeiu- near Lne Dearlng.

(b) Singie shielded or single sealed-

3.6. 1.6.2 Eeat stabilization. - Bearings operating above 90” C, shaii & heat stabilized so that their
dimens~ons do no: Lncrease mGre than C. 0001 inch wr w.sh c! operation t-zing 2500 hours at 149”C.

3. 6.1.7 Terminal markincs. - Motor Ieaas shall be permanently marked with designating letters
‘ co~be~t!~~bs for the motor and “for the con-which correspxd to me markings shown on ‘the diagram. al

troller used tiere~’ith. Termmai mariungs shall be in accordance with Specification JAN-E-251.

3.6. 1.8 121rectlcn of r:tation. - Where a nonstamhrd direction of rotat~on (see Spec. JAIJ-E-251) s
specified, motors shal; be = in a permanent manner to indicate the direction of rotation.

3.6.1. S Identification plates. -

3.6. 1.9.1 General. - Identification plates skai! be attached to the part of the mach:nery or equipment
u-hich will not o~y be renewed during its nor-,al semee Life, and be located in a readily accessible
positicn where they can be read at all times withcw danger to persome!. These plates shall be in
accormce with type A, B, C or D of Specific Qtlon MIL-1-15024 except that alum~nurn alloy and piastic
materiais will not be permitted.
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b}

(M

(c)
(d)

(e)
(f)
(9)

.
~ds mm, Mentiflcatlm SymbOIS, serhl number, bureau or agency cab
cad ~wtng number of assexnb~ dravicu, Government contract number, date
(Y-) ofmantim.

*u! *gn -t8rMics, namely, ho-~cr, voltaga {nomid voltage and
VOlq ~fp shall be gtven for subm8A= se*ce), current, tyx of whuiing and speed.
Blank space for Government hspec~’s OMCM stamping.
Whexw motors rated for intermittent duty, short-time, or varying duty are capabie of
operating continuously at some dec=8Sed rating, that continuous rating shall ako be
shown on the tdenttfica~on plate. lf there M no continwws rating, it shall be so stated.

Chss of imdatiom
Government stock number.
Government contract number.

3.6.1.10 Quantity o{ onbo=d repair parts and toois. -

3.6. 1.10.1 Repair parts. - Unless othz muise specified in the contrad or order, repair parts, ked
upon the toti numbe r of motors of each sip.e and design furnished for each vessel on a contract or order,
shall be supplied as follows:

3.6,1,10. 1.1 For motors of 1/4 horsepo’~er and less at speeds of 1,700 r. p. m. and higher repair
pwts shall be furnished = shown in table VL

Table VI - Repar parts for motors 1/4 horsepower and less.
.. . .

● . .
. . . Quantities to be iw- ~. .
. .:
~ Item :

. lto5 ~ 6t020 ~210rmo~ ~
. No. : Name of part ~ identical : identitd : identical .. . motors I motors I motors :. . ●.. ●

* . ~ Fer vessel I p= vessel I ~r ‘essei :
. . .
. . . .
. ●

●

. . Brushes sem ~ 4 ~ @ : 12 ~.

. ;; Motor, compiem : I : 1: 1:.
● . . . . ●. .

–~”

I
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3.& 1.10.1.2 For motors Mger than 1/4 lwmwcr, ~pr pub WA be furnkhed iu shown h
table VW

Table VU - CkbOard repair parts for motors larger than 1/4 horsepower.

.9 : ~ QuanUttes to be furnished per vessel ~: :
●

●
● b .. lto5 : 6t020 ~ 21 or more ~.

: Item ; Repair parts applicable : identical : ident!cal ident~cal ~
:t’lo. ; to the motors installed : motors s motors ~ motors per .

●. . : per vessel :. per vessel : vessei ~. ● .. .
●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✌

✎

✎

✎

✎

✎

✎

✚

✎

✎

●

✎

●

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

●

●

✎

✎

●

✎

✎

✎

✎

✎

●

✎

✎

*...
.
●

✎

✎

✎

✎

✎

✎

✎

✌

●

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✚

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

●

✎

✎

✎

●

✚

.
●

●

●

✎

●

✚

☛

✎

✎

✎

✚

✎

✎

●

✎

✎

✎

✎

✎

●

☛

✎

●

✎

✎

✎

✎

●

●

✎

●

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✌

●

✎

✎

●

●

✎

✎

✎

✎

✎

●

✚

“ (see 6, 2]

.
●

✎

●

✎

●

✚

●b
.
●

..

..
●

●

●.
,
●

..
●

●

..

..

.
●

.
●

●.
●

●

●

●

●

●

..
:
●

●

..

..Armatures complete with shafk
(a) For close-coupled pumps
~) For submarines
(c) Other applica’.ions
Bearings, or karlncj linings, sets
(sleeve bearimgs shall be com-
plete oil rings if used)
BruSheS, se~:
(a) Commutator
(b) Collector ring

Brush- rigging tnsulaUon se=:
(a) Commumtor
(b) Collector ring

Bm sh holders, se= (complete
wltn sprqs):
(a) Commutator
(b) Coilector ring

Brush holder springs: ~
(a) Commutator
(b) Collector ring

Bearing lubricant seals, sets
~eld co~!s, eac~ size ana type:
(a) For submarines
(b) Other apphcatlors

Special tools~
Addihonal rep~r parts requ~red
for gear-in head moto= (gear
end only)
Sets of gears

1

2

3

4

s

6

7
8

9

10

0 .
●

●

✎

●

✎

✎

✎

..

.
●

✚ 2
●.
.. 8
●. 4
●

●

,
● 1.
● 1
●

●

30 :
.

12
5

●

✎

✎

✎

✎

●

,
●●

● .
●

✎

●

..
●

☛

1
1

●

✎:
4
4
4

5
5
5

●

☛
●

✌

✎

✎

●

●

✎

✎
,
●

●

✎
..

0
1
1

0
2
1

●

✌
..
..
,.

..

..
..
●

✎

✎

✎

..

.
‘

●

●

..

.
●

✎

✎

As specif!ted in the contract or :
. (S8U6.2. ) ●order.a

..

.
.
●

✎

✎

..

.. ; , ●

“&*P~ br’~s!,e~ are supplied with sprlrtgs s a part of each brush Lt ASnot necessuy to..-.
furnish springs as a separate item.

2A koi for removicg the ball bearings need not be furnished when the ball bearing can be
removed by pulling on the ~nner race with one of the took contwned in a “complete”
?;3VaiShpbcard set of too~s Speclflej ~fiSpecification J~-P-690.

3U any yar M not readily rerr.ovabie lrom its shaft, the shaft shall ako be furnished x
a repair FL

3.6.1 .10.2 Rep~r parts fcr radio noise suppression equipment shalI be as spec;fied (see 6. 2).
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306. L 11 -W dmwirwo - h&st8r dnwt~ shalt conform to the xwphrnents of SpeeUh-

Uon ML-D-*, shall contain Ihe followinq minimum data:
.

(8) Scb@ic wiring diagram of uWOr wMln@, with dtrecttons covering c~tlons for
ooemtina cbchrise or courherclodwi8e rotathm

(b) h-assembly end and side view showing all parts of the motor identified with pke
numbers in the list of matertals. The assembly side view shall show a lon@dinal
~tion of the motor above the centerline. The assembly end view shall show a tmns-
verse quarter section above the centerl.tna. These -sembly views shall show tbe
foUowinq infomnation:
(1)
(2)

(3)
(4)
[:;

(7)

(8)

(9)

(lo)
(11)
(12)
(13)
(14)

B&ing housing construction, ftts and tolerances.
~ctional view of commutator, bm.sh - rigging and brushes indicating bwh rake
(angle with respect to commutator), design and materia!s of all Mush-rigqng and
brush holder stud insulation, and methods of supporting buh-tig~ng, bti
hoMers, brush holder studs and brushes against excessive deflection due to
high- impact shock. If necessa~ for clarity, a separate detail shall be included
on the d~wing.
Method of retaining commutator, sleeve rings, and armature core to shaft.
Sectlonai view of shunt field azxl series field K uA.
*fries.
Method of attaching termmal box to frame.
Method of bringing cables out of frame into terminal box and the method of”pro-
tecting these cables against chafing at sharp metallic corners.

Method of clamping motor leads in the terminal box to prevent stratn on internal
connections and method of protecting lead insulaticm acpinst abrasion by the
ciamp.

Dimensions, drilling and tapping of terminal box, and the number of si- of
cover belts. For submarine application (see 3.?. 5).
A1l overall dlmens]ons including mounting, and shaft extensions key.
Direction of mountmg.
Direction of air flow.
Lifting means.
Ali details required by this specification and not covered in the foregoing

l- \
IL]

(d)
(e)
(f)

(g)

(h)
(1)

enumeration.
P AA**ilnA v,v-.bbma n-~sstime nf ?ha *h_6

Ct ubb-**ku ““. o.. ..y “. -- . ..? “. -*- -----

Design requirements, guaranteed performance (load, efficiency, ampres).
Armature diameter and core length.
Commutator diameter, length, we~:ng depth, depth of undercutting of uuca segments,
m~rumum distance tc ground.

Government axt manufacturer’s bmsh gmde, Government form number, number Of
brushes per stud, number of studs ar,d grade of brush and manufacturer.
Number of mam poies and nommai air-gap.
Table of armature wmting c!aca and lnsulatlan of coils, mciuding the following !nformauon:
[1) Number of slots.
~?) l~umber of commutator segments.
(3) Number of single coiis.
(4) Conductor copper.
(5) Conductor insulation and Government speciflcatiom
(6) Turns in series per cotL
(7) Feet of wire per coil.
(8) Total weight of copper fn armature (punch).
(9) insulation of coils.

Development of armature wlnung. A partaal d}agram ~ sufficient, showing dummy coils
if any.

D]mens~oned cro~s-sectionai v]ew of armature sioL
Treatment of woum! arAmature. Number of dips, bmes, and Government type of varnish.

(

-,

------- ---------- ..- —-———
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(m) Table of field winding data for all fieMs, including the follwing information:
“ (1) Conductor cqpero
(2) Conductor tnaulation.
~3) Conductors in psrallel.
(4) Turw pm coii.
(5) Feat of wire per coil.
(6) Pounds of wire per coil.

(n) Cross-sectional view of fields.
(o) Treatment of fieId coils. Number of dips, bakes and Government type of varnish.
(p) Table of insulation materials showing material used and applicable Govemmem

specifications
(q) periodic test data:

(1) Table of temperature conditions. cove rload and full load currents contrtm:ng
the loll~lng:
Time. lme volts and amperes. shunt volts, field amperes, speed,
temperature readt.ngri, rise while running. max~mum rme after
shutdwn, of armature coils, core, commutator, front head,
read head lacatlon of thermometers.

(2) Reslstancea. both cold and hot of the followlng:
Armature, shunt field, sertes field and commutating field.

(3) F~eid rheostat reslstimce while hot Ys. r. p. m.
(4) Speed regulation. all speeds, hot and cold. and percentages of change.
~.j) Full load losses. includm~ 12R llelcis. lQR armature, field rheostat other

losses. and the total 01 all.
({~\ 311mmum alr gaps. inches. by poles. main and commutating.
(7) ~~eight of armature and Ueight of complete motor m pounds. This data may be

mclucied m anv convenient Iocauon but not m the performance tables.
( r) .4 note lclent~l~lng replacement bearlncs t)! GcIternment hearing number. [f there IS no

suits.bie Go\ ernment standard bearln~, all sultabie repiaccmcnt bearings shall be
Identlfled b! manufacturer’s numes and rr~anu!:icturers’ Identl!lcatlon numbers.

(SJ .%note ldent~f:.Ing the t!”pe una class 01 !hc applicable Go\crnment pu!ler speeif]ed in
Speciflcatlon .J.+S-P-690.

(t) The follaw~n~ ackhtional Insulation data whtch shall be mciuded on each master drawing
or on Q sepnrn~e mnster rfr;INInz pre~ IOUSI! apprm ed b} the bureau or agency con-
cerncc. 1: the c!ata arc snou’n on a separ~te master drm~mg covetvng msukttlon
prart}ce for :? nurnher of motors the Bureau draw Ing oi the msulallon master draw lng
snal! be referred to on each appl]cabie motor master ctrabi lng. These additional data.
mgether ulth me Anlormaclon required b} 3.b. i. 11 (t)) to ::.G. 1.11 (1). Incluslve,
shall Compietel’, aescrlbc 21! Insulation Med. lnctlcatlnu ‘n~ mater ;als tnlclmesses
forms. sequence oi k lndlng and lnsuiaLlng operations. ntlll]l)er 01 layers and amount
01 oi erlappln~ ol tape appilcat~ons, 1iml=tmns (l~mltmc , t)luqes and mecharuca!
c.(mal[]onst trt’titmenl schedules [numl~e: and L)pes of tl;.nl~er to be used. tempera-
ture ana aurat]on 01 oakmg treatments. t ucuum and prt?ssu re eR3p10\ ’f?d during lm-
pregrmtlon). These additional data shall contain complctt detailed mformattort on
each type of lvound assembly (main l]elcl CO1lS. commuta:lng fleld coils, armature
and commutator assembly) including”
(1) Conauctor strana and turn tnsulatlon.
(2) Coi! Insulation including slot and end turn msuiatlon ot each armature CO1l,

ground insulation, coil turn separators. coil bancbng mstilat]on, and
support pads between COLISand armature spuier or poie piece.

(3) Commutator msuiatlon, mciuding msuiatlon txween bars, msuiauon beween
bars and sheli. mstdatlon creepage dlstwtces.

(4) Sketches Ior each t~pe O!wmdlng, shou’mg a cross-section of the ~vmdlng w~th
relati~ e location and Identification. in piece numbers. of insulating materl~ls
s.hou~.
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!

(s)ahorskakhesti----awd~—wd~
(htsulatloct and forming) of e~h witiw. ‘1’’huc *WS $hW * such
ddails ss th direction and overlapof h *OU8 q windWpa 8trudi8,
Codulctors, turns SzMcoils, tbs dis- tit Umstura cd 8M insdath
and slot armor ●xtsnd bcyoti * umatu~ i-, d M O?igiMl & fhl
Shapo of conducto!4 and cds bfom @ -~ .--- P--

(6) Each skddt under (4) and (5) *VQ sh~l ~ 1~~~ u @ ~Q ti~~ of
motor and the typdof wfhchg. (For ~ph, “Chsa B coil ~u~~~ for
armatures of small d. c. motors with partially ckmed dot% ad random-
wound coiks. ”) The sketc~s shouM contain a tabia of s~d _ aitema~
irmlatingmateriais, identified by piece numbers and @vinq appllcabia
specifications.

(7) Metiwl of bringing out and insuhting leads from each COU.
(8) Slot sections, showing details of clot wedges, siot armor, coil spacers, siot

tubes.
(9) Sketches showing in detail how field coils are ~mbki, insukhd snd supported

on the pole pieces, insulation between shunt and series COilS, and method of
preventing excessive relative motion between the various cotictors and Wkiinqs
when sub)ected to high-impact shock.

(u) Government specification, size and q-ntity Wplictile to rno~r t8r- lWS.
(v) Stock number for motors.

3. ~ 1.12 Standardization. - Unless otherwise specified in the contract or order, motors shall be in
confomnance vnt.h the stanaardi zation requirements shown on Drawing 9000-S6301-73459 or

9000S301 -73441 = applicable.

3.6.2 Service C. -

3.6.2.1 General. - Protection ag?inst corrosion and methods of impregnation shall conform to
SpeGi6cation~l 7. insulation varnish shall conform to SPciflcation MIL-V- 1137.

3.6.2.2 Rdio noise. - U specified (see 6. 2), the requirements of 3.6. L 5 shall appiy.

3.6.2.3 Temperature limits. - Temperature Umik shall conform to hbie V.—.

3.6.2.4 Magnet wire. - The magnet wire for motors Larger than 1/4 hp. at 1725 r. p. m. shall be of
such size as to permit rewinding wi’~ any of the types iisted in table IV.

3.6,2.5 Rapair parts. - The requiremeti of 3.6. L 10 #Al applY.

3.6.2.6 h@ter drawings. - Master drawings for service C motors shall coatain the foilowing
mini-m da=:

An outline drawing giving dimewio=, cleamnce holes, tapped holes and bolts, the
armature diameter, CON length, commutator diameter, commutator iength, diametric
wear depth and rn~ca undercut depth.
The ~mature wind~ng data which shall inciude the number Of Shlqk COik, SiZ8 OACon-
ductor, type of conductor insulation, number of turns in series per coil, feet of wire
per coil, and the to’.a.l weight of copper in windings.
A schematic diagram of armature windings.
Diagram of siot insulation.
Aeld winding data of shunt, series or commut.atmg field = applicable, incluting ti
following: Size of conducto? copper, type of conductor, insulation, number of con-
ductors m parallel, number o! ttxns per COU, feet of wire per coil and weight of
wire per coiL
Sectional sketch through main fieM coi.is.

–’)”
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Elevation of commutating field coi18.
Uumlation treatment of main and commu’aUng field coils.
Insulattoa materiaAa.
Manufacturer’s brush grade and Government brush grade and form number.
Number of brush holder studs, and number of brushes per stud.
Perforumacc test Of series wound motors at 50, 75, and 10 prcent 10~ including Une
volts, he amperes~ r. p. m. and efficiency witi rheostat settings refnafdw unchanged.
~rformance test of other motors d O, 25, 50, 75, ~d 1~ percent 10ti including line
volts, line amperes, field volts, field amperes, r. p. m. and efficiency with rheostat
settings rernamiag unchanged.

(m) Weight of complete motor in pounds.
(n) Goverr.ment specification, size and quantity applicable to motor terminal lugs.
(0) Stock number for motor%
(p) List of items normally furnished as repair parts and tools.

3.7 Motors for submari~e serJlce, - Motors for submarine service shall be in accordance with 3.1
to 3.6.1 mciuslve except = foUoWs:

3. 7.1 Voltage limitation. - ~~ rated Vo]tageand voitage range of motors for submarine Servi= sha!l
be as spec~fied In tne contract or order (see 6. 2),

3.?. 2 Winding and syved. - The wind~ng and speed classification shall be one Of hose iisted under
3.2.5 or s%ail be speciai = specified (see 6. 2).

3. 7.3 Enclcsure. - The enciosure shail be one of those listed under 3.2.7 or shali be special as
speclf~ed (~

2. ?. 4 Cverspeedc -

rheostat shall
speed attained

3. 7.4.1 For ~.otors not requiring a field rheostat. - Motors not requiring a f~eld
withstand witnout mju~ a cont~nums speea equai t- percent cf the warm-no-load
under the conditions specified in 4.1.4.10.2.2.

3. 7.4.2 For motors requir~n~ a fiei~ rheostat. - Motors requiring a field rheostat sFLI1 withstand
w iinuui irljiiiy “U-ArAo ‘‘- A --1~-]l:!,3:- . n+ l t l n?w Cma e i r i d ~q 4. - - AA - **$ . 1 . - f i d **m / s a *

- L WC3W a p e - - b b - . b a - d - + . - - 4 - - - - - - - - - - - - - - - _r -------

3. 7.4.3 Maters not having a def:nite no-1ox.1 speed. - The requirements of 3.7.4.1 shall apply.

~. ‘. 4.4 ~~speed tri~ a~vice. - Ari overspeed trip detlce sha!l be en,ployed if specified (see 6. 2).
h!otors requir]ng overspeed trip devices need not comply with 3.7. 4.1. Tne overspeed trip device shail
be set at the r.p. m. considered by the rr,anufacturer to be a safe r. p. m. but in no case shall permit the
motor to run at an r.p. m. grealer Lkan i25 percent rated r. p. m. aL the highest voltage rattig o! the
motor.

3. 7.5 ?ermir~i boxes. . Termirlal boxes shall not be drilled or tapped by the contractor. This
requwemenl snaAl be Anmcated on the rr,~ter drawing (see 3.6.1.11 (b) (9)).

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

3. 7.7 Banding wtre. - Bwxiing wire shali not be use 5 tc secure coils in slots.
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4. SAMPLfNG, INSPECTION, AND TEST PROCEDURES

4.1 Servfce A. -

4. 1.1 SUZ@fng ,-
.

4.1.1.1 !&@ing procedure for selective tests (at the place of manufacture). - Motors shall be
selected by @teGovernment inspector in accordance with table WI. The inspector may at his
discretion rare these tests to be made on additional motors if the routine tests sh~ large.
variations from the accepted design and performance.

Table \’111 - Sampiing for selectlve tests.

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

(tests in table IX)

lto+ 1
,3 to d Q
g t~~j i
Q6 to 40 4
41 to65 :
bti to 110 6
llltolw ?
191 [C 300 10

b

4. 1, 1.2 Sampllngp roceaure ior perlochc tests [at thePiace of manufacture). - The first motor
of a deslrn and size otft!red lor oellvery on a comract or oraer 6haAl be subjected to the specified
per]ochc ‘tests in addltlon to the routine and selective tests. Thereafter, one motor of identlctd
design and size shall be selected during each calendar year durtng wh]ch such motors are offered
for ciellver?’. If the Cm ernment inspector IS satisfied that the motors conform to the requirements
of this spec~flcauon, he mav $va]ve the subsequent perlodlc tests. The subsequent perlochc shock
tests shal! be wa~ved In ali cases except where there has been a change in design which affects the
shockproof characteristics. .4 per]ochc test wxll be requlrea aiter on! cnange m &sign w’iuch
aliects the perlorrnance C’naracterlstlcs. II routine And seiectl~e te>i data reveal varmt]ons
beyond a normal manufacturing toierance. the Government mspwtor may rquxre that any or all of
the perlochc tests be made on a particular motor 10 demonstrate tha[ 11conforms to this
specification.

4. 1.2 lnspect]on fatthe place of manufacture). -

4. 1. 2.1 Motors .- Each motor shall be subjected bv the Government inspector to” a thorough
examination to ascertain that the material, workmanship, and des;gn are in conformance with this
specification. The fit of parts shall be a)served wIth particular reference to the mterchangeabilitj
of such parts as are likely to reqture replacement durtng the normal service life of the motor.

4. 1.2.2 RePalr parts .- .All motor repair parts shall be sub)ected to a careful examlnat]on to
ascert.mn that the materlais, workmanstup, and flnlsh are [Irst-class m eveq’ respect and that
!he~ conform fully to the manufacturer’s approved cfralvtngs. The prmclpal ~ject of this mspect]on
shali be Lodetermme if the repair parts are exact aupllcateE of those used m the motor. If the
Government inspector has reason to cmubt the read} lnterchungeabilit} of the repmr parts with the
orlgmal motor parts he may require a sultabie aemonstratlon 01 such interchangeability.
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4.1.3 ‘WU. - Motors *811 ~ te~t~ at t~ m-u~ctu~r’s Plant in ~ Pr@*= of ~ -rment
inspector~e tests that require usembly WUJIdriven auxiliary for which the motor is desi~
may be conducted at ●ihr * xt of Me a~i l~ary m~uf~tu~r or *C motor m~ufacturer. It shall
tW the responai~lity d ~ prim c~t=tor to i~ure ~t te~ requi~d On ==mbled @S are made.
me manufadumr -11 m~e, pre~~ t~ ~s~ to be wltn@s~ bY ~c @vernment i~f=toro sufficient
tests to insure that the desi~ of We motor conforms In all respects to ~is s~cification. To prevent
delays, not more than two tests shall be made; the second test shall be ma~ within such time after t)m
first test u stipulated by the Government irspector. Failure to make the necessaq repairs or remedy
defects within that time shall be considered s’lfflcient cause for the final reJ@2dkNI of themotor. TesM
shall be ‘performed as shown m table IX. l%c standard faCtOIV bsL record form (NIS-21) shall be ~.

Table lX - Routine, selective, and periodic test&

. .. ●

✎ ✎ Applicable test paragmph ~.
Descri@ion of test

.. .. : Routine : Selective ~ %riodic :
●. . test : tests : tests ~. .. . ● .

●.. ●

✎

✎ ✍✍✍✍✍✍✍✍ ✎ ✎

✎
●

...
●

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

●

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

●

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

✎

..

. --------.;4.1.4.1
: 4.1.4.4
: 4.1.4.5.1
. ---------.

hlaterial
Lubrication
AudJo noise

Mechanical balance:
Where bearings are
(by i~truaent)

W2ere bearings are
(by w)

‘#here bearings are
(by Imtrument)

. --------
●

✎ ✍✍✍✍✍✍✍✍

●

. --------- ..
●

By ear
By instrument

of standard grade

of standard grade

above standard grade

. -------- -.
; 4.1.4. S.2 ;. --------

●.
; 4.1.4.6
.
: 4.1.4.6

.. . .. .
● ✍✍✍✍✍✍✍✍✍ ✎

✎
✎

✎

●
✎

✎

✎ ✍✍✍✍✍✍✍ ✍✎✎

✎
✎

✎
✎

●
✎

✎ ✍✍✍✍✍✍✍✍✍ ✎

✎
✎

------- ---...
: 4.1.4.6
. ..
. ---------.
● ✎

✎
✎*. -------- . .. .. --------- .. .

: 4. 1.4.7
; 4. 1.4.8
: 4.1.4.9
: 4.1.4.10

+01*{e ~:.
: 4.1.4.14

.
●

--------
. -------
--.-.a--

Eci ~\3y (sleeve bearing motors)
Spee5 regulation
Commutation
Over-speed
t-- \-. l-- -. -1------- I--tal
Lllsu Lak Aull l=a Aawt*G \bwLu/

Dielectric strength
Effect~veness of enclosure
Overload a,nd heat run
Insulation resistice (hot)
Radio noise (subsequent tests waived)
Weight
Chaqe ~n speed due to heating
Efficiency
Inclined operation
Sk.sCk (subsequent tests waived)
Zxploslonprcof tests (subsequent tests waived)
Either:
(1) Mr-gap measurements

o!) Resistance (coAd)
.
(i) Ml-bad input data
(2) t~o-load input data
(3) F.es~stance (cold)

..
: --------- .

●

✍✍✍ .-----6

●

. . . . . . . . .

:

--------- ●

●

-------- .$

,

--------- ●

.

-------- -.

..

.. ------- - ..
---.-..-.. ..--------
4.1.4.15
4.1.4.16
4.:. !.17
. . . -----

.. ●

●

. . . . . . . . . ., ....
..... ------- --.. . . . . . . . . .. .. ..
: 4. L.4.19 ;
; 4.1.4.20 :

I
I

. . . . . . . . . .
●

....

..
-.------. . . . . . . . . ..
4,1.4,18. -------- -. . -------- . ●

: 4.1.4.21 :--------
. .. -----
-.--.---

. -------- -. .. .
: 4.1.4.22 ;
; 4.1.4.23 .
; 4.1.4.23 ;

. . ...*---.* :
, ---------. ..

.
●

✎

✎

--...---. ---------. . ..
●

..

. -------- -.
: 4. 1.4.3

4.1.4.2
-..c----

. -------- -*
● ●

.... ------- ---. .
● ✎

✎ ✎

.
; 4.1.4.12
: 4.1.4.12

●

✎

✎

✎

✎

✎

-. .-.*.-
-..-----
---.----

. --------- .. .

. -------- -.. .
: 4. 1.4.3 :... -------- -.

● ✎ ✎
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4.1,3.1 Routine tets.t8.-

4, L S. A.1 Each motor shall he subjected by or under the supervision of the Govermrmt
ins~~ to the rcmtine tests specified in tile X m *termine conformance with the rqdrements
of W qlocfficauon. Nonconforming motors shall be indhddually rejected.

4. 1.9.1.2 Repeir pa rts. -

4. 1,3.1.2.1 Coil test8. - Resistance readings at ordinary room temperature shall be made
upon ail repa~r field coil windings and the results checked against the ~aiues obtained for the CO1lS
01 the motors. If the reslscances are materiall! different from those of the motor coils, the repair
coils shall be rejected. Ml repair coils shail be submitted to a dielectric test.

4. 1. 3.1.2.? Armature tests. - The tests on repair armatures shall comprise those rawme
tests normally made on the motor itself. .+ny armature thathas been routine tested in the frame of
any motor of the size and design on order ma~’be designated as the repair ~rmature. In the case o!
repmr armatures on subsequent contracts or orders [or which suitable frames are not avaliable at
the place of manufacture, the follmmg tests shall be made:

(a) General mspec~on. - The armature shali be subjected to a thorough examlnatton to
ascertain that the material wortcmansh:p, dtmenslons, and design are m
conformance with specitlecl requirements.

(b) Ehmamlc balance. - The armature shall be dynamically balanced.
(c) InsuIaUon resistance. - The requirements of 4. 1.+.17 shail apply.
(d) D~eiectrlc strength. - The requirements 01 4.1.4. 14 shall apply.

4. 1.3.2 SeiectlIe tests. - Each sample motor seiected In accordance tvith 4. 1.1.1 shall be
sub!ected to the select~ve tests spec~iled In table IS, it an! sample is lound not to conform to this
speclflcatlon, the iot !vh;ch it represents shall he re)ected. .+ reiected lot may be resubmlttea !or
selectlve tests prot”laed the manufacturer atter being mtormed ot tne reatxms ior re!ect~on. has
respected or tested each motor m the lot Ior oellclencles noltxf and has removed all nonconforming
motors.

~. !. 3. ~ perl~lc tests. . Each Sampie motor selected In accordance \rlth 4. 1.1.2 shall be
subjected to the periochc tests spec]fied in tabit’ IS.

‘ Tea? ren~r~~ ~nd rw-nrris - t7f~c,ords UI perlachc tesl~-..1.2.*- --.-- ~erltled ma attesteo b}”the
Got”ernment inspector. shall be mcluoeo on and mark a part 0[ th{ Ilnlsheo plans of the molor.
in mstuces where the fltushea drm’lngs do not Inciude such data ‘?tls mtormatlon shall be
rwordea on standard Na\I forms. I\”here such data are compile<! lm standard Nnlq’ lorms. thvse
terms shall be either catmon-barked. Inked or ulhem lse prepare ! so that thev mrt~ ser~”e 3s
master cop~es iram u i-uch reproductions can be made b!’ biuepr:n:!ns or o simll~r process. Chl I}
one master copy shall be prepared and fomvarder! to the Naval sh]pyard, shipbuilder. or design
actlwty responsible for compiling the “Record of Eiectrlcai .Aumiiarles u JthPerformance Data”.
Copies of the master type test data shall not be made or distributed to an! other Naval actlv]t~ ,
contractor or shl~uilder. except thatone copj snail be iurmshed to the Government inspector
responsible tor cortductlng the tests. Rotmne test data and seiectl~e test data recorded aL time of
tests on motors other than perlodlc-testes motors shall be retained by the Government inspector
and shall not be ~str~buted to other actlvltles, except \*hen speclficail! requested.

4. :.4 31ethods of test. -

-i. 1. 4.1 31aterlai tests. - Ulile it is not the lntetitlon of th;s speciftcatlon, m general, to
require that ail the materlai used m the construction 01 motors be tested in accordance * ith the
requirements ot speciflcat~ons referred to [n each Ind]l Jdual case. the Government utspector shall
require such matertal tests whenever. in hls judgment. lt IS necess3rt” to ascertain that the quallt~
of a mttterml is at least equal to the rnatermi spec IfIefi nereln and co] ered b~”the referenced
speclflcatlons, or as shwn on tne manufacturer’s upprot ed drawings.
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4.1.4.2 Air-ga p measurements. -

4.1.4.2.1 Mototi havlq a rMng d 1/4 b=pwcr ~ ~lOW - W ~ *ecked for air-gap
uniformi~e

4. 1.4.2.2 ~r motors having a rating above 1/4 horsqxwer, the uniformity of the air-gap shall be
determined by =certai~ng tit tie rotor tur= f~e~Y in tie =embled motor, when w~d with a wire
spaced spirally around the rotor pariphery, For US test, the dhwtar of the wire shall be 70 percent
of the nominal air-gap of the motor.

4. 1.4.3 Resistance. - The resistance of tie w~~ngs ti tie ~=perature at which they are me~ured
shall be taken iuAcirecorded.

4. 1.4.4 Lubrication. - The effectiveness of the lubricating system with the motor in its normal

posltiori shall be observed during We progress of tie other tests, or by special test, = tie circumshnces
may w+rrant.. The oiI rings of sleeve ~=~ng motors shQil turn fr~ciy and there shall be no foaming of
the oi!, t;avy approm.1 lubricants Simiiar to ?_hOSerequired for SCrV!Ce operation shall be used. It Shall
be demonstrated that the motor lubrication is Satlsktov, hat W spec~fied limitations of the bearing
temperatures have not been exceeded, and tiere is no suction of lubricatt into the electrical windings
under any operating condiuon. The test report shall ind]cate that such tesk have been made.

4. 1.4.5 Audible noise. -

4. 1.4.5.1 Routine and selective tests. - Obse nfation shall be made of motor noise during the
progress of tesllng to aetermlne IF,at the motcr M free from any degree of noise comparably greater than
that inherent in the qven t~ and size of motor.

4. 1.4. S.2 Periodic tests. - Measurements shall be made in accordance with the procedure specified
tn Amer~cim SUmaara “A pparatus Noise Measurement” 224.7- 1950 with the foiiwlng exceptions:

(a) The airborne noise level of each motor shaiI be me=ured with the “fAat” weighting
network at a distance of 12 inches.

(b) @servers or reflecting surfaces, other than the floor when necessary, shall be d
!9SS rtta~ ~ f-~1 from eltber the microphone or the motor birtg rnpuured,

(c) b cases where the meiuurements cover a range of 10 db or more, u in the c= of
motors producing a highly directional no]se, the :nd]viduti readings ateach microphone
iocation snali be reported =~d s~~ti=d in terms of power average together with the
maximum and mmimum values.

4. L 4.6 Mechanical balance. -

4. 1.4.6.1 By instrument. - The mechanical balance of Lhe completely assembled motor (ad any
special attachments suc h = brakes, and overspeed switchesh shall be mwmmed. Motors having a V-
sped, but no definite no-load speed sha~i be tested at not less than 100 percent above the rated full-load
speed of the drlvefi auxiliary whichever is higher. The method of test shali be as follows:

(s) Place the motor on an e-tic mountinq S0 proportioned that the up and clown natural
frequency shall be at iexEAU! bw * Ow-quwwr Of the Operating Spemt of the UWtOr.
To accomplish this, it M required UJat L?e ei=tic mounting be deflected downwards
at le~t by the amounts shown below due to the weight of the motor. TM deformatba
of the mounting shall in no case be more tha 1/2 the orquial heignt of the e~ttc
●iement.

Compression

Revolutions pr minute:
900 1

1/4
;:% 1/16
7,200 l/64
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(b) A reliable peak vtbratioa :ndicator shallbeemploy~
(c) The amplitude of vibratkxt shall be measured m the beariq housing in the dtrec~

glvlng tbe maxtmum ampUtude, with the motor running, the axis of the shaft b
tmrmal position and at normal voltage. If the shaft extension has a keyway, the
mtior SML h balancd wtth1/2 a standard key in the keyway; tit ~, a key of
full length, flush with tbe top of the keyway.

4. 1.4.8.2 By hand. - ~ balance shall M! checked by “touch” without the necessity of mounting on
an ela5Uc base.

4. 1.4.7 Eti play.= Hofizontil sleeve-~a~ng moto= shall ~ tes@d for “end PlaY” while r@9
by altematel~pressmg d reie=ing the rotor shtit at each end. To insure floating of the shaft, there
shall be at ie~t 1/64 inch end piayin either djrection. The arma&ure shal 1 not oscillate and bump the
Maring end. The ion@ tudinal mechamcal and electric centers shall coincide.

4. 1.4.8 Speed =gulation. -

(a) With the motor opratw at =ted load, and with rnted voltage applled, the speed tn
revolutions per mhAe shall be observed and recorded. The motor shall be
immediately discc=t.d from W lead = by the throwing off of tie driving belt or
unloading a dynamometer, and anoLber set of readings taken. The difference between
the fuli-load speed ad the no-load speed shall be expressed as a percenh~ of the
full-load speed.

(b) In the case of adjustable-speed motors the test for speed regulation sM1 ba made at the
highest speed ratinq.

4. i. 4.9 CommuWion. - For motors wit-!! carindge - t~ brush hokiers which are permanently
located, the @ vcrnment inspector shall see that the brush hokiers =e equally spaced and set for the
cc-rect commutatin~zone, thattbebrushes are fully seated, and the commutstsr has t SmOOth 6UrfSC80

,. 1.4.9.1 If the motur is pre~dcd with commutating poles, the Government inspector shall ascertain
tha: prachcaily sparkless com”mutauon is attained by correct commutating pole field strength and not by
brush shift from tie neutral or by com~tating pole shunts. Brush shift from wtr* or W WI of

..——...-cJ..S -1- 4:-14 ●-s-,--I- a-a mm) m~-~mtmh\-snunu acrw5s tiLIebUmIILUU4LUY PU4C 4.=.- b -. .-.$ - - - - - -. - - - -r - - - - - -
~~~ ~~y~t~~ nf @ ~ngth

requires a change in the anxnutating pole air-gap or the commutating whxfing.

4. 1.4.9.2 The obsenation of commutation till not, In general, require any special tests = such,
but will usually be made m conjunct~on wIL+am during the progress of other tesw ~cific OkXWWOU
of the commutation shall be made at approximately 150 ~rcent load at rated voltage for one-half hour
or for the Ume necessaq to heat the commutator to a temperature approximately 10 degrees above the
total commutator temperature, mted ambient temperature plus rise, permitted in table V, whichever, is
shorter. ~cific cbservaUon of commutation shall also be made at rated load, at ratmi voltaqe.
Readings of volts arxl amperes s!mll be taken. The test report 8-AA indicate that commutatiaa noiaa, ubd
vibration were otsemeci. After shutdow, the brushes and commutator shall be checked to detetmh
whether them has been ●xcasaivc we=, pitting, or QtbBr illjUX’ie&

4. 1.4.9.3 ‘I%e commutation shall be obsemed at the same speed, witNn perdsalbie varlaUo=, in b~
directions of rotaUon, except for moto= whose opration wtil be in one dtrection only.

4. L4.1O @ers
A

Each motor shall be sub}ected to the !oiiwing oversped test for a pertod of
not less than mmute~ ● Government inspector shall check for nose, ~hnce, and smooUmeSS of
running during the test, for lwse solder, and for evidence of dismrUoc, inju!y or noticeable chan~ in
the condition of the commutator bars, balance weights, fan wirxltngs, or any pm afmr shutdown.
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4.1.4.10, 1 J[otors except submarme motors. - The wersptwd tests shall be made at a speed
not less than 23 percent i~bove the masimum no-load speed ot the motor. On va~ing speed motors
t$hich do not have a de[inite no-load speed the test shuli be made at not less than 100 p6rcent abo~e
the rated full -load sp&ed o{ the driven au~iliary or itt the nxwimum normal operating speed of the
driwen auxiliary, whichever is higher. JIotors used for across-line starting dnd ivhere both ends 01
the shunt field are internally connected need not be subjected to the overspeed tests.

4. 1. 4.10.2 Submarine motors. -

4. 1.4.10.2.1 Fnr motors not rtqulrlng o lield rheostat. - The o! crspeed test shall he made ;it

the speed 10 pc)’cent ;lbo~e the m:lh~n]um nu-io:td speed L)I lhe motor U( maximum iolta g e.

i
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4.1.4.14.2 Measmmment of test wltmm ● - mu measurement of the voltage -in dlelectrtc tasu
shall beuMsbytbe voltmeter method whare6y the instntmeut derives M vokge from the high-volt
circuit .itbar dhctly or by me8ns of a voltmeter coLl placed h the testing transformer, or through aa
auxUl~ -0 tmsbrmer: In any case, if the capacitance of the machine ~ be @s@d U such as to -_ , .
cause wavw distoti~ the testing voltage shall be checked by a crest-voltage meter. If the crest-
vOkage nmter M catlbnted in crest voits, its readlqg shall be reduced to the corresponding root. mean.
square S_*l vdne by multiplying by 0.707.

4. 1.4.14.3 I%ints of application. - ‘I%e test voltage shall be successively applied between each
electrlc circuit and al i other emctric circuits and metal parts grounded. The test voltage shall be
applied in such a manner = to preclude the possibility of pitting tie bearings in cxe of insulation
failure. Vo!tage need not be appiied between stationary and rotating windings.

4.1.4.15 Effectiwmess of enclosure. - t:otors shall be teste~ = specified in Specifica-
tion 1.fIL-E-2~36.

4.1.4.16 (?verload and heat run test. -

4. 1.4.16.1 overload tests. -

4. 1.4.16.1.1 At 150 percent rated load. - The overload test sriall b? made at 150 percent rated load
only on continuous-dwy integral horse~’~er motors in accordance wiL5 the !ollcwing: start witi motor
cold and record tcm~mture at end @frum Temperature P.ses shall net exceed those specified for con-
tinuous cperation at mted load. The conditions of test shali be as foliows:

=~ted motor load - 1!50percent..
Voltage - raki
Time - 10 minutes.

1. 4.16.1.2 At 125 percent rated ioad. - Where t!!e motor of rootor-q?nerator Sets is required to
a ~~-~rcent ~ v e r L ~ a d

,
h e o v e r l c u t e s t s h a l l b e m a d e ~mmetiately fo!l~ .:iq the rated Load heat

The cond~tions of te~t’ shail be as foIlows:

R~twl motor load - 125 -percent.
Voltage - mtd
Time - Z hour&

Th e ~rmissible temperature rises s~cified Ln 3.6.1. ‘Zshall no: be exceeded.

4. ~, 4. Id-z Heat-~n test, - The heat run test shall be made on integ:~i and fr~cuonal horsepower
continuous duty m~tors m accordance with the following:

Rated motor load -100 percenL
Vo]tagc - rated.
TI.T.C - until all tem~ratures are constant.

The heat-run my be made immediately f~ilc:::r.; the c“l?ris-.J test. ?.:~t:r Ioti may be obWned by
malnturung the current tomque or wfat~s input corres~nLnq to rated mc~or horsepower cutput.

4.1.4. lC. 3 Dettils of temperature tests, correction to shutdown. ~

4. 1.4.16.3.1 NGrmal toad heat-mzs on r~n’. inuous-duty motcrs skl!l be con!:nued until constant
temperatures have been att.mned in all puts cf the rector. For motors F,avmg several continuous ratings
tie heat-run shall be &.en with the raung qiklnq the ru~!.est tcm~?:ature rises. Sn cases where this
cannot be determined beforehand the motor s?.3!! be tested separa[?ll~’ !cr e3ch rating. lL shall ~ con-
sidered that constant temperatures nave been reached when at Ie=t fcur :onsecutl’Je readings taken at
1~-minute Antema.ls show no incre~e in Lhe Lemperaturc of any part of L?? motor.
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4.1.4.10 1.2 ‘X%eduration of the t@m pratun test d ● motor with a short-time or overload -.
raent sttal~ & h ume spciftd for tit ~tiq. mermi~tent ~ q~g duty motors *11 ~ bstd at
the specified duty cych. h Meu thereof, the moto= may ~ tesw ss *ort-time duty motors o!
sufficient rating to meat the actual load requirements. me manufacturer shall submit to the bureau or
agency COWA evidence U@ the short-time duty ~tin~ U$ed for @st ~r~$es ~S=@vdent to the
required duv CY*

4. 1.4.16.3.3 Wherever wsible, Umperature me=remen~ sh~l ~ Men during tie progress of
the heat-run as well as after shuuiown. The highest figures UWS obtained shall be adopted u the
observable temperatures.

4. 1.4.16.3.4 Whenever sufficient time h= elapsed ~t’~een tie i~~~t of s~ut~own and tie Ume of the
final temperature measurement to permit the temperature to fall, suitable corrections shall be appiieci
so as to cbtain u nearly x lwssibie ~+e temperature at the instant of shutdown.

4.1.4.17 Hot insulation resistance, - The insuhticm resistance and the temperature at which it is
measured shau be k en and recorjed immediately foUowing the heat-run (see 4.1.4. 13).

4.1.4.18 Change in speed dze to heating, -

4. 1.4.18.1 Starting witi tie motor at appr~ximate~y r~m temperature =d under rated Wltage md
lead conditions, the swd in revoictio~ wr minute shall be obseb~ed and recorded at the earliest
practicable ~Ao~f?nt before the field and armature resistances have ~terlally changed in value.

4. 1.4.18.2 After the machine tern$eratures have attained their approximate normal operating values,
and wltk the rated load and voltage applied to the motor, the speed in revoiutiors per minute shall agaiD
be obsened arid recorde~

4. 1.4.18.3 The differel:~e ~t’.~een the Mi-load cold”~d full-load hot spex skil be expressed = a
percentage cf the full-load hot spee.. It shaii not exceed ‘the maximum percentage specified hereh

4. 1.4.15.4 The difference between ‘the rated-load hot speed and rawd speed sh~l be expressed = a
percentage, plus or minw depend~ng upon whether it is greater t-ban or less Man rated speed.

4.1.4.19 R2diG T%OiSetests. .

4. 1.4.19.1 General. - The tests shall be conducted in accordance wi’th Specification MXL-I- 16910.

4.1.4 .19.2 Ambient noise. - The contractor shaii conduct the rxtic no~se tests in a screened mom
or other locaticn wnere the ambient noise level is not more than 20 percent of the awtimum Permissible
radio noise values specified for the motor under test. Ambient noise measurement shall be made and
recorded vath the motor at stand-still and with the noise meter comected for conducted noise, and if
requmed by the contract or order (see 6.2), radiated noise.

4. 1.4.19.3 Conducted noise measurements. - Conducted noise tests shall be made with the noise
meter connected ;n turn from each a. c. motor terminal to ground and in accordwce with SpecKica-
tion hKIL-1-16910.

4. 1.4.19.4 fWiiated noise measurements. - Radiated noise tests, when reqtired, shall be made tn
accordance w~th Spec]flcatlon ?,~~.

4. 1.4.19.5 Power source shleldlng. - Under all conditions of motor loading, wMelded power leads
of adequate voltage and current capac Lty shall be prowded m each motor Une. ThSe IeadS w b

:5 fee! plus or minus 6 inches m length me=ured between the motor tertmnds and the power teraxhais.
These ietis shall be spaced approximately 1/2 Inch apart md shali be extended in a straight b to
their max~mum practicable iengtlh. Other methods of Lnse rting impedance shall be ~ed only U saUs-
factory to the bureau or agency concerned. Necessary hlters shall be imwrted at the power end of ttn
15-foot unshielded power leads.
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4.1.4 .19.6 Test conditions. - c!stiucted nols8 and rati~ not= me=reme* shall be made ti M3
load and full 1~me and frequency and at the follmbg apprmimab frequencies in ~-
cycles par SeCo@

o.1s
0.18

“ 0.20
0.24
0.20
0.32
0.35
0.60
1.0
1.4

1.6
2.0
2.4
2.8
3.2
3.6
4.0
5.0
6.0
8.0

10
12
14
16
18
20
24
28
32
35

40
45
50
55
60
65
70
75
00
85

90
95
lm
110
120
130
140
150
160
180

2m
220
250
280
320
350
375
400

4. 1.4.19.7 ?~st records. - A reccrd of radio notie tests hiicaUng ambient noise, conducted noise
3rKi, ‘xhen requl=z, -’ *i-e cjate and lGcation of tes~ shall be inclt&d hr3dia:ea r$o;se meaSurecAcnt= L,- , ,..
Oh e ,notcr test re:or~~

4.1.4.20 V!c:~.t. -
●

The w~ight of motors s:,all be ttien and recorded.

4.1.4.21 E!f{cien.“~

4.1. ; 21.1 Unless othermse specUied in t!!e ccntract or order, the efficiency is understood to be at

rated !c - ~. in ger~ral, the efficiency shail ‘M the chrectly measured efiiclency as determinml by
Zyr.ar.: T,et?r. 1! test facilities are limited and t:e efficiency cannot be me=ured by the foregoiog

*Y;;!; be acccp’~bie.,.@ ~cn.;~~tlonal ef!~cieric}rr,etr’. !, -!- The ~.a~tiia~t~rer shaU s=te definitely in the
\e. ~ r1?20r2s if oL?e: t.h&7 ‘the directly meas~red effici?zcy b given. A curve of efficiency plotted aqainst
h.c,-~cpower output shall be made a ~=rt of the test record. ‘I?.e efficieriq s>xt!l be determined for 1/4,
7 lp11., 5/4, 4/4, =1 5/4 rated ~Oade ‘Tctai los~es at rated output shall be segrecpted as follows:

-)-

4. 1.4.21.2 Cc~er losses. - The 123 loss shaii depend on :.w mc~ured c .rrect md the resistance Of
the windings. Fcr ccnven~ionaf etiiciency the resisbnce of the windings shall be corrected to 75*C. Rx
the directly me=ured efficiency thse !~sses shall be b-d on tce “’hot” rests’-nce of the WiIKhIgS at

the t?mpera~~re of the %~ndings under actual opemt!~g concUUonS.

4. 1.4.21.3 F.”: rhec~tfit losses .- ~eld rheosut icsses shali be included in the losses of the motor,

4. 1.4.21.4 h!kcellaneous losses. - When a sep?=tely driven blower supplies a!r to a singie motor,
the pcwer requr~~ to dr]ve itsr.aii be charged against the motor; but when one or more sepamtdy
driven bicwers sIJFply ar WOU@ a single duct to two or more motors, the pxuer rquired to drive the
blazer or blowers shaii be chwged api~t We plant or Qation and not against the single motor.

I
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4. L 4.22 Inclined w r8tiotb -
.

For skvw-bearbg rnotorx
sh a lt bcufd 15 d@gre8$; trait ●d 10WO
Shalt incllnsd 15 d~qms, rear end km.
Shafthorizontal, motor base tilted 15 degrees tO W ri@&
Shaft horizontal, motor b~e tilted 15 deqr8es tO th J*!L
For ball-bearing md roller-bearing motors:
Shtit inched 15 degrees, front end low.
Shalt inclined 15 degrees, rear end low.

the motor shall be run
motor-driven auxiliary.

4.1.4 .22.2 Under each of the posi~~om Of inclimtion sxcifid in &1.4.22. 1
for a period of not less than 30 rrunuteso This test may be made on the combined
The combined motor-driven a~iil~Y shall be run at not less ~an its m-~imu~’ se~ice speed, ad the
driven auxiliary need not M loaded. During the progre= Of ~- tests it *11 bC ==rm~d that the
mechanical balance is as good = it W= in ~ normal horizonhi psit~on, that O.ere is no pounding or
grinding at the bea~ings, and that tne lubrication is satisfactory. U the motor is provided with oil-ring
lubrication, it shall be asceraned that we rws dO not ~b or strike q~~st the sides or ends of the
oil well, that they do not “dance” or show prcnounce~ irre@arity of movement, and hat the shaft does
not sling oil into the motor.

4. 1.4.22.3 Vertical motors s~ali k tested by ~nc~lting ~em tO ~ angle of 15 degrees from their
normal position, in any direct~on ~that direction which impGses tie most severe cor.dition, if there is
any dissymmetry) and for a period of 30 minutes. If desired, this tes: maY be mati on the combmed
unit wed for Lhe special operating test. Ve fl~cai motor -driven auxiliaries shall be @Steal by inclirdnq
them to an angle of 15 degrees from their normal &oriw@ posihon, in each of four different
direcbons; namely, (a) forward, (b) backward, (c) to the right, and (d) to the left. ODsenatiors duali be
made as specified m 4. 1.4.22.2 for hor~zontai motors and motor-driven auxiliaries.

4. 1.4.22.4 The suitability of rno:cr-driveri auxii]aries for operation when a vessel is roiling
4ts &gw+s to either side shal! be wtermined by i-cection of Zeslm.

4.1.4.23 Wqh-impact shock tpst. . The tests shal! be as specified in SpecificWon MIL-S-901. The
features of the tes~ snail be u follows:

(a)
(b)

.

I’%e required type of shock test. - ~ A,
rie Welaht aeslon~!:e:. c! L$e shock test. - As requlrcd by C.t ~A~tor. If the motor shaft,
m app~catlon wiil be rellulredT- to support a heavy ‘AC:317Lsuck ?S a cl’.tch-type coupllng
or fan l.mxller, We sk.ock tests shail be canducted lNALFIL“..?motor shft so loaded.

(3)

(4)

(5)

A;prec(abie cbst5rLion or dislocation Of any puM such as ~ounthtg feet, poles,
coils, brmhes, and bewings.

A vaiue of insulation resistance (corrected to 25° C. ) less than tht permitted by
3.2.12.
A mech~cal unbalance of more than two times the value of unbahce specified hi
3.2. IL

A baring temperature rise in excess of that permitted in table IV.
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(6)

m

(8)
4.1.4.23 (d) (1) to 4. L 4-23 (d) (7)s incl~~vet @ i~~c~ ~orou@iY for ~m-~
The extent Of ti=ssembly need ~ only to the point where the condition of the motor
can be e=ily obsmted, The effects of the sh=ks and subsequent check tests ou the
smctwe, hafins, ad iF=ula~on $hall * c~fu~~Y ob$e~ed ~ ~cOr*O

(e) Acceptable method of mounttn g on shock-testing machine. - The mounting adapters shown on
the following figures of Specification MIL S 901 1 be used:
(1) ngun 4 C for motors to * tested ~-~e *~k-~stW m~hfn~ for ~~t w@l@

equipment.
(2) Figure 7 A for mo~rs to @ ~s~ ~ tie *~k-@J~n$ m~i~ for m~um

weight equipment.
(f) Exceptions to Specification MIL-S-901.- 140ns.
(g) ~ ace at wtucn shoc~ tes! w~ii be conaucted. - At the manufacturer’s plant. Where a manu-

facturer ;s unabie to conduct the se ~ests at his own plant, he may arraqe to have them
conducted at a commercial Mxx’story, or tivernment hbo-Wy suf~iy equipped to
conduct test+ Where shock tests --e conducted at a Government laboratory, ● copy of
the applicable master drawing shall accompa?ty the motor.

(h) Number of motors to be test~d.- Unless othemise specified in m contract or ordor, -
motor o! th e longest core len@h in each ~ameter and of simihr cor~tmcua out of
each group of enclosures listed below, shaii be shock-tested:
Group 1:
p-:--b-a
~1 UL=b L-

Dripproof
Dripproof protected
Sphshproof protected

Group 2:
spmyUght
Watarught
Totally enclosed
Grcmp 3:
Spraytfght fan-cooled
Watertight fan-coded
Totally enclosed fan-cml.d

Group 4:
Expiosionproof

Group 5:
E+dosionproof fan-cooled
Group 6:
Submersible, all degrees

Lf the manufacturer ales: res he may submit a motor frame of iess than the longest core
length to the shock test. However sat~sfactov conformance with the shock requirements
WWgive approval nn!y to motors hamng a core length equal to or ieSS than the COEW
Lengthof tM motor tested.
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(i) D@Msl Of shock-tested XX@Ora.
U) MA On which havo ixen Sub@ted to th8 high-impsct shock test * tuve failed to

cOdO~ to tho ~uin-nts wUl * h =ex~% @l*r ~ whol~ or any of tk

(2) Motors which hava been subj= to ti Mgh-imxt shock test and have SUCCgSS.
* ~ this t8st W b. ~rd sc-ph proWed Uaepost-shock t8*
speci!M hcrein8ftar ~ sWsfsdOrtly ~ M pro- the mechanical cor-
recttw measums specified herdnafter am $aUsfacbrily met. ConUnuous duty
motors shall be subjected to a fuU-10adheat run test of 2 hours duraUon inter.
mittent, varying and short-time *ty motors s~ll * sub]~kd to a W run test
corresponding to but not exceeding the specified rating of the motor. AU motors
shail be given an insulation _*ce k~ and a dbkcmc st=nyO test in
accordance with 4.1.4.16.2, 4.1.4. ~3~ @ 4. L 4*= (d) (~~ r~~.~$~~y.
Mounting fl~ftes CaKCUW dY~Y to ~ ~tiven ~liuY sha~l ~ repked h
the event of minor cteformathm. Minor deformations affecting alignments,
including aiignmen@ witi - auiliwy, sml be corrected. Minor deformat.ioru
shall be defined x hose which do not cause utqualifhd rejection of the design
under the Mgh-imxct shxk test but whkh ue in excess Of the dimensional
tolerances specified on the applicable motor draw@$. A “suba&ndwd” plate
will not be required.

4.2 Service c. -

4.2.1 Sampling and inspect-ion for servics C m@ors $h$li b as specified in 4.1.1 and k L 2. Tests
shall be as spectfied in 4.1.3 but Umited to only those tes= lis@d in table X. No periodic tests will be
Conductrd.

Table X - Rmtine and $eIecthm tests.

.. .
Applicable :

. .. .
test pa?aqm@ :. ..

Description d teat ;
●4

●. . Routtm ! selective ;: ● b.d . b.d
●

. u- ● -* .. . ● ●

. , *.
..
●

●

✎

●

✎

✎

●

✎

●

●

✎

●

✎

✎

✎

✎

Material

Lubrkatktm
MlecJkaabi haAance~band)
insulation resis- (cold)
Dielectric strength
Effectiveness of c=l~
A&-gap mouWraaents

ResiaWWe (cold)

●

●

●

..

.
●

☛

✎

✚

●

✎

●

●

●

✌

401.4.1
4.1.4.4
401.406
4.1.4.13
4.1.4.14
--------
LI.4.2
4.1.4.3

●

..
●

✎

.
●

●

●

✎

✎

..
●

●

:
..

●

- 0 --0-- :

. ...--0 :
4. 1.4.6 :
-. .---* :
--- 0.-0 :
4. L 4. M :
-- .0---- :
-------- :

..

4.3 Inspection procedures. - For Nati purchases, be general inspection procedures shall be in
accordance with General Spe cficitti- for inspect.ion of ~terial.

5. PREPAWTION FOR DEUVERY

5.1 Presentation and ~cw .-

5. 1.1 For domestic shipment - immedia@ known use. - When specified in the contract or order,
cieanin~, presenatwn @ paekagm~ shall be i~ accordance Mb the manufacturer’s standard practice.
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S. 1.2 Ibr domestic shipment and stov or overse8s 8h@amaL -

S..1. t. S ?bpdr parts and toolsshall b p--d ad pacbqed in acconianco with spscific8-
tio~ MtbP- N32fN3and MIL-& 15W, u aPP~i~&. MMS * specifically cow red therein sh~l be
preserv,d and pfbcka@ Iii accordance With Specifkauon MIL-x?-ll&

5.2 Paclcinq. -

5.2.1 For domestic sMpment - immediab known USC.- when specified in the contract or order, the
eouimient and accessories packaged as specified m 5.1. 1 shall be packed in accordance with the
&olidated r?reight Classification Rules or Motor freight Classification Rules, w!aichever may be
applicable. The gross weight of W- b= shall not ucm m pounds; of fiberboard 90 pounds.

5.2.2 For domestic shipment and stmage. -

5.2.2.1 Equipment. - Unless othe= specifi4 in me Contract or order, the motors sN1 be packed
in acco-ce w~th S~:~%cation h~b 916298 M specified for domesttc storage brei~

5.2.2.2 Repair parts and tools. - Unless othemise specified in the contract or o~cr, repair parts
and tools St-am%e packed m snug flt~ng wood cieated fiberboard, cleated plywood, nailed wood, wirebound,
cornxpted or solid fiberboard boxes conformhg to Specification NN-B-591, ZW-B-601, Nhl-B-621,
NN-B-631, LLL-B0631 or LLL-B-636, respectively. ~berboard boxes shail cvnform to be special
requirements of W applicable box SXCMC@OIL Closure of the fiberboard boxes shall conform to the
appendix of the applicable conttiner specUICaUOn. The gross weight of mod @ wood cleated bmces
shali ridexceed 2X 00uM; fib?- WeS S@l conform to the weight Ltmitxttons of the appticabie

~. 2.3 For overse= shipment. -

5.2.3.1 Equipment. - When specifkd in the contract or order, the motors shall be packed for
nvar<ez= shlpmd------ —- in accordance with ~if~cation ML-P- 16296.

5. 2.3.2 Repair paru and took. - Unless otherwise specilled :n the contxact or order, repair parts
and toots -~ be pacKed in snug fittingmod cleated fiberboard, wood cleated plywood, nailed wood,
wirebourd or fiberboard boxes conformmg to Specification JAN-P-103, JAN-P-105, style 2, 2-1/2 or 3
of 9pecifkat.ion MIL-P-lW, MIP-B- 107 or JM-P- lw {-tertor gmde), resp.ctvdy. Plywood ahaU
COdorm to vpe A or B, condition I of ~ciflcaUon ~AN-P-~3. -S -U M Uned wi~ ● seai~
waterproof case liner conforming toSpecMcation MIL- L- 10547 and appxlix thereto. Shipping containers
shail be closed and strapped in accorda=e tith tie appends of the applic~ie continer specificatlo&
The gruss weight of wood boxes shall @ =ceed lW pOUI@S; of fibr-, 70 Pomds. C=eUners whl
not be rvqdred when fiberboard boxes conforming to SpectScaUon JAN-P-108 are u.secL

5.3 OnboaA repai r parts bcaxos. -

5.3.1 When onboard repatr parts bo%8s w specified in the contract or order, onboard repair parts
shail be snugly packed in metal or wood repair parts boxes conforming to type M or type W of Specifica-
tion ~L-B -233 and shall be overpacked in shipping containers conforming to Specification JAN-P-132.

5.3.2 k bdex list of repair parts and tools conforming to Specification bfIL- F-17292 shall be
secured to the cover within each box.
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(c)
(d)

(e)
(f)
(9)
(h)
(i)
u)
(k)
(f)
(m}

(n)

(o)

:]

(r)

(s)

(t)
(u)

Title, number, and date of this specifkatim
Semke (see L 2).
Ambient temperature (see 3. Z 1).
Rating (volts must always be stated; horsepower or torque requirements, either or both,

may be specified) (see 3.2.3 and 3.2. 8).
Winding and speeds (see 3.2. 5).
Dlty (specifmd Ume of duty cycle) (see 3.2. 6).
Enclosure (see 3.2. 7).
Explosive, if other than gasoline vapor, for explosionproof motors (see 3.2. 7).
Speed regulation for varying speed motors (see 3.2.11. 4).
l’ype of bear~ngs (see 3.2.19.1 and 3.6.1.6. 1).
Bearing, and grade if ball or ~ller bearings are required (see 3.2.23).
Insulation (see 3.6.1. 1).
Wimum Permlssibie te=pe~ure, ano temperature r~ses, ior ci=s C insulation
(see 3.6. L 1. 1). ‘

Whether suppression harnesses and specific radio noise limits are rquired
(see 3.6.1. 5).

Repair seu of geus and spzwe noise suppression equi?ment fc: se.wices A and C motors
(see 3,6.1. 10).

Whether fo? domestic or overwas shipment.
Driven auxiliwy with which motor is to be used.
Nonstandard direction of rotatkm If required.
For submarine service only:
(1) Rated voltage and volta- 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 tnp device M required (see 3.7.4. 4).

If metal or wood reptir boxes are required (see 5. 3).
Whether for domestic stupment - immediate use; for domestic shipment and storags;
or for overseas shipment (see 5.1 ~d 5. 2).

.
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(2) rambof of slots U18gneu=uy-k - polo.
(3) Swfw-w=a-- ~~f=N-ydw-J-
[4) SOW of slots or pob U*

Mecbaakd:
(1) ElimMUon of b- chiter.
(2) Stiffeners Of bti rlggfng.
(3) Aemdyn=dc design of W vetiu or cooling systauL
(4) MeChdul Mance.

6.4 Mobrs formerly COW* b 8ervke D of Speci&aMoa MIL-M-2511 am now anmred by
NEMA manarCk

NotIce. - When Government d~wi~, specifidlom, or OMr daa - M4 fu 8ay pu~ otior
thaii~fiect.ion with a de!in.itsly related Government procurement operation, tk United States Govern-
ment thereby incurs no mspo@blUtY nor any oblkption whatsoever; and the fact that the Governxnant
may have forznuhkd, furnished, or in my way supplied the said titin~, spec~ou, or other da%
is I@ to be regarded by implics~on or otherwise as in any m.=aer Ucens@ ths hider or any other
parson or corpontio% or conve@W W ti@@ or wr-i~ ~ we~, W, or sell w Pteti
lnventlon tht may b w -W ~ ~~ @m@*

custodian:
Bureau of S1@

4Q
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STANDAf?DIZATfON =UMENT IMPROVEMENT PROPOSAL OMB @ ~ v e i
N o . 2 2 4 ? 2MA

INSTRUCTIONS: * PQIPOSOof this form is to solicit b-.fiad -rn=-ts whtch will h~lp ●chieve procure-
ment Of su.itabic -s ● reasmebio cost ●nd mmimum delay, of wiN otherwise enhence use of the document.
DoD contractor, F ~t ectivitles, or rnenufacturers/ vendors who cr. prospective suppliers of the product
●re tnvtted to submit conmoats to tbe government. Fold ou lines on reverse side. staple “a comer, ●nd send to
preparing sctiwty. Comments submttted on ths form do not constitute of imply ●uthomzatlon tc waive ●ny
Portjon of the referenced documents) or to ●mend contractual roqttements. Attach ●ny pemnent data which
msy be d use m improvmg this documant. If there ●e ●dditional papers, ●tsch to form end place both m en
envelope sddressed to prcpamng ●ctivity.

)OCUMENT IO EN TIFICR AND TITLE

lAMC OF ORGANIZATION AND AODRESS ~ CON TaACT NUM8ER

MATERIAL PROCURED uNDER A .

VSUBCONTRACI~ D?RCCT GO VCRNUCNT CONTRACT _

t+AS ANY PART OF TME DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN ●ROCUREMENT

USE*
A GIVC ● AR AGRAPH NuMSCn ANO WORDING.

● nCCOACMCNOA710MS ~Oa CORRECTING THE DKP!CIENCICS

COMMCNTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

IS THE DOCUMENT RESTRICTIVE=*

~ Ves p we (If●y..-, h dot w?)

4
REMARKS .

USMI TTED OY fPrfntod or wed nmc -d -droac - OPtlomafJ TELEPHONE NO.

, ,
DATR

$/N ot02-014-1002
RCPLACC$ COITION OF 1 JAN 06 W141CH MAV ● C U9C0
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