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M LI TARY SPECI FI CATI ON
MOTCRS ,  60- HERTZ, ALTERNATI NG CURRENT, | NTEGRAL- HORSEPONER,
SH PBOARD USE

Thi s sBecification is aPproved for use by the Naval Sea Systems Conmand and is
avail able for use by all Departnments and” Agencies of the Departnent of Defense,

1. SCOPE

_ 1.1 Scope. This specification covers the requirements for 60-hertz (Hz) , three-phase,
integral -horsepower (hp) , alternating current (a.c.) motors for shipboard use.

61 1)1.2 Cassification. Mtors shall be of the follow ng services, as specified (see

Service A - For applications where notors are essential to the nilitary
) effectiveness of a ship. ] o
Service C - For applications where motors are not essential to the nilitary
effectiveness of a ship.

(For designs and types, see 3.1.11.)
2 APPLI CABLE DOCUMENTS

2.1 Issues of docunments. The following documents, of the issue in effect on date of
invitation for bids or request for proposal, forma part of this specification to the extent
specified herein.

SPECI FI CATI ONS

FEDERAL
B-650 - Brazing Alloy, Copper, Copper-Zinc, and Copper-Phosphorus.
B-654 - Brazing Alloys, Silver. )
G390 - Copper Alloy Castings (Including Cast Bar).
|-666 - Lron, Mlleable Ferrjtic, for Casfings
T-390 - Tin Alloy I'ngofs and Castings and Lead Alloy Ingots and
Castings FAnt|fr|ct|on Metal ) for Bearing Applications.
UU P-268 - Paper, Kraft, WapF| ng. ]
GGG P-781 - Puller, Mechanical Puller Attachment, Mechanical, and
Pul l er Set, Mechanical. o
PPP-C-850 - Cushionjng Material, Polystyrene Expanded, Resilient (for
Packaging Uses). . )
PPP-C-1120 - Cushioning Material, Unconpressed Bound Fiber for
Packagi ng.

Beneficial coments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment shoul d”be addréssed to:
Commander, Naval Ship Engineering Center, SEC 6124 Dedpart_nent_ of the Navy,
Washington, DC 20362 bBDUSI nr% M%self-add_r essed Standardi zatjon Docunent

énplrotvtenent Proposal (DD For ) appearing at the end of this document or
y letter.

FSC 6105
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M LI TARY

ML-M14 - Mlding Plastics and Ml ded plastic Parts, Thermpsetting.

ML-S-901 - Shock Tests, H.l. (Hgh-inpact), Shipboard Machinery
Equi prent  and Eyst_ems, Requirenments for.

ML-E-917 - Electric Power Equipnent, Basic Requirenents for (Naval
Shipboard Use) .

ML-S-1222 - Studs, Bolts, Hex Cap Screws and Nuts. )

M L-E-2036 - Enc|losures for Electric and Electronic Equi pment (Naval
Shipboard Use) .

M L-B-3743 - Brush: Electrical Contact.

ML-R-6130 - Rubber, Cellular, Chemcally Bl own.

ML-S-15083 - Steel Castings. _ _ _

M L-P-15137 - Provisioning Techni cal Docunentation for Repair Parts
for Electrical and Mechanical Equi pment (Naval Ship-

oard. Use). . . . .
M L-E-16298 - EPectnc ?\}hchl nes, Having Rotating Parts and Associated
Repair Parts, Packaging of. ) )
ML-T-16366 - Terminals, Electric Lug and Conductor Splices, Crinp

Style.

ML-W16878 - Wr}é, Electrical, Insulated, Hi %h Tenperat ure.
ML-W16E78/8 Wre, Electrical, Type FF, 200°C., 1000 volts
W{Insh ated, _ngh enperatur%).

ML-W16878/9 - Wre, Electrical, Type FFW 200°C., 1000 Volts
(I'nsulated, Hgh Ténperature)

ML-L-17331 - Lubricating G, Steam Turbine, Noncorrosive.

ML-P-17840 - Punps, Centrifugal, O ose-Coupled, Navy Standard.

ML-B-17931 - Bearings, Ball, Annular, for Quiet Operation.

M L-F-18953 - Fans, Vaneaxial and Tubeaxial, Fixed and Portabl e,
ventilation and Air Conditioning, Naval Shipboard,

ML-R-20092 - Rubber sheets and Ml ded Shapes, Cellular, Synthetic,
Qpen Cel | (Foamed Latex). .

ML-R-21248 - Rings, Retaining %Tapered and Reduced Section Type).

ML-1-24092 - I(rlgutl ating Varnish, Electrical, Inpregnating, Solvent

ntai ni ng.

ML-1-24137 - Iron Cast |gn s, Nodul ar _Graphitic (Ducti]e Iron) and Nodul ar
Gaphitic POorrOS|on_ReS|st| ng, Austenitic, Low Magnetic
Permablllt¥) (For  Shipboard Application) . ) )

ML-1-24178 - Insulation Tape, Electrical, Sem -cured Thernmosetting Resin
Treated G ass, Armature Banding, Naval Shipboard.

ML-G 24508 - Gease, High Perforpmance, Ball and Roller Bearing.

ML-W30508 - Wre, Armafure Banding.

STANDARDS
M LI TARY

MLL- STD- 105 - Samp
ML-STD- 108 - Defl
e

ling Procedures and Tables for Inspection by Attrbutes.
ni
E Ictric and El ectronic_ Equipne
f

tions of and Basjc Requirenents for Enclosures for

nt.
ML-STD-414 - Sanpling Procedures and Tables for Inspection by Variable
or Percent Defective. )
ML-STD-740 - Airborne and Structureborne Mise Measurenments and Acceptance
Criteria of Shipbuilding Equi pnent.

. rgOogi es of specifications, standards, drawings, and publications required by contractors
in connection with specific procurement functions should be obtained fromthe procuring :
activity or as directed by the contracting officer. )

2.2 Oher publications. The follow ng docunents fo
the exteéent specified herein. Unless otherw se indicated,
y

invitation for bids or request for proposal shall apply.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS fl FFE) _ _
| EEE STD 429 (ANSI C50.26) - Evaluation of Sealed Insulation Systens for AC Electtronic
) Machi nery Enpl oyi ng Form Wund Stator Cojls. )
| EEE STD 432 - @uide for Insulation Mintenance Mediumand Smal | Rotating Electrical
Machinery (rated less than 10,000 kVA) .

_ (ApEIi_cation for copies should be addressed to the Institute of Electrical and Elec-
tronics Engineers, 345 East 47 Street, New York, NY 10017.)

rma part of this specification. to
the issue in effect on date of
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AVERI CAN SOCIETY FOR TESTING AND MATERIALS (ASTM
A 133 - Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.)

_ (Technical society and technical association specifjcations é\nd standards. are generally
available for reference from libraries. They are also distributed among technical groups
and using Federal agencies.)

3. REQUI REMENTS

3.1 CGeneral design. Mtors shall be capable of bei ng rewound by use of nush wound or
preforred coils ‘and without recourse to special equipment beyond that normally available at
field electric repair facilities.

3.1.1 Anhlent tenperatures. Mtors shall be desiv\%ned to operate in an anbient tenpera-
ture of 50°C unless otherwi se specified (see 6. 1.1(}. ere tenperatures other than 50°C are
specified, they shall be one of the followng: 40°C, 65°C, 70°C, and 80°C.

3.1.2 Airborne noise Mtors shall operate at all |oads and speeds within the service
range: without. exceeding specified airborne noise levels (see 3.5.1.10).

1 31.)1.3 Voltage Mtors shall be designed for the follow ng voltages, as specified (see

6.
220 Vac
440 Vac
Speci al
©3.1.4 Voltage linitations. Mtors shall neet the performance requirements specified
herein when operating on rated voltage. Mtors shall also performsatisfactory when voltage
deviates 10 percent ‘above or below rated voltage.

. 3.1.5 Frequency .Linitation. Mtors shall neet the Performance requi renents when opera-
ting dt rated frequency. Motors shal | also perform satistactory when frequency deviates 5
percent above or below rated frequency.

3.1.6  Conbined variation in voltage and frequency. Mtor shall perform satisfactory .

with a conbined variation In voltage and frequency 0 percent above or below rated vol tage
and frequency provided that the frequency does not excee% 5 percent. . In determning conpli-
ance wth this requirenent, both voltage and frequency shall "be additive.

3.1.7 Duty. Duty of notors shall be continuous, intermttent, varyi n?, or short-tine,
as specified (see_6.1.1). Mtors of other than continuous duty shal | have the duty cycle
defined (see 3.1.7.5 and 6.1.1).

1

i
S

3.1.7.1 Continuous duty. Mdtors rated for continuous duty (see 6.2.1) shall carry
rated |oad continuously at the ambient tenperature specified )(see .1.1 and 6.1. 1) without

exceeding allowable tefperature rises (see table I and 3.1.30

3.1.7.2 Internmittent duty. Mptors rated for intermttent duty (see 6.2.2) shall carr
rated |oad for the tinme duratiion which will permt operation of the motor indefinitely at the
anbient tenperature and the cycle of load, no-load, and rest specified ésee 3.1.7.5 and 6.1.1)
wi thout exceeding the allowabl'e tenperature rises (see table I and 3.1.30) Were inter-

s involved and no definite operating cycle can be given, a short-time duty

mttent operatio
ating to neet the estimated | oad and duty cycle requirenents shall be

ni
motor of sufficient r
required (see 3.1.7.5)

3.1.7.3 Varying duty. Mtors rated for varying duty gsee, 6.2.3) shall carry rated |oad
for the tinme duration which wll permt operation of "the motor indefinitely at the anbient
tenperature and the cycle of varying |oads specified (see 3.1.7.5 and 6.1.1) without
exceeding all owabl e temperature ri'ses (see table | and 3.1.30) .

Text
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NOTES: 1. Squirrel cage and anortisseur Wndings and nechanical parts may attain such
tenperatures as will not injure the motor in any respect. )
2. Bearing tenperatures neasured on bearing outer race or in the lubricant.
3. Maximum all'owable tenperature rise regardless of class of insulation material used.

3.1.7.4 Short-time duty. Mtors rated for short-tinme duty (see 6.2.4) shall carry
rated |oad which, starting at the anbient tenperature, can be carried constantly for the
?e[]ll °d|5pe§'f3' fdmg)see 3.1.7.5 and 6.1.1) without exceeding allowable tenperature rises (see
able | and 3.1.30).

3.1.7.5 Duty cycle. Mtors other than those rated for continuous duty shall conformto
the specified duty rating as delineated by the follow ng applicable requirements as specified:

d)  Nunber of starts.
b) Number of plug stops. _ _
Nunber of ‘direct current (d.c.) dynanic braking stops.
Number of plug reversals.
Connected inertia at shaft speed.
Starting torque.
Accel eration "torque.
Periods of running. ) ) . . .
Condition of |oadS during running, including no load conditions.
Time frame for one conplete duty cycle, (a) through (i). o
The maxi mum periods and sequence of tines the duty cycle (a) through (i) wll
be inposed in a 24-hour period.

S D OO

3.1.7.5.1 In applications where the duty cP/cI e rraP/ be worsened by oPerator' control or
by change in equipnent operation mode, which Coulfd resuft in exceeding mptor thermal linits
nechanically or electrically, the motor shall then be provided with the follow ng thernal

Protection:

ﬁ A minjmumof 3 inbedded integral thermal tenperature detectors. .
The signal from operation of "the terrFerature sensing network at the set point
a

shal | "be capabl e of energizing an alarmor de-energizing the notor control.

3.1.8 Enclosures.  Enclosures shall conformto ML-E-2036 and shall be one of the
fol l owing as—specified (see 6.1.1) (for submarine applications see 3.5.4.1) :

Dripproof protected - DPP Total ly enclosed fan-cooled - TEFC

%prayt ight - SPT Expl osi onproof, group D - EXP

Sprayt i %ht fan-cool ed - SPTFC Ex IoswnProof fan-cool ed, group D - EXPFC
teftight - W Supbmersible (15 foot) SUB 1

Watertight fan-cooled - WFC Subnersible (50 foot) SUB 50

Total ly encl osed - TE

3.1.9 Standardi zation. _Exce?t for submarine service and | ow noi se aPﬂllcatlon on
surface ships, squirrel, cage induction motors shall be in accordance with the standardization
requirements shown on figures 1 through 4. These motors shall be de5|8nated by designation
"T". O ose-coupled pump notors shall be in accordance with ML-P-17840. Vaneaxial fan notors
shall be in accordance with ML-F-18953. For applications where the use of standard motors
I's not practical, nonstandard motors may be proposed, to the procurlng activity. For non-
standard notors, the requirenments of figures 1 through 4 and ML-P-17840 shal|” be used as a
guide wth respect to the frame and bearing size requirenents.

_ 3.1.9.1 Standard hp sizes. Mtors shall be furnished in the follow ng standard hp
sizes, as required (see é LD

1/2 5 30 125 400
34 7-1/2 40 150 450
10 50

1 200 500 and above
1-1/2 15 60 250
2 20 75 300
3 25 100 350
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. 3.1.10 Speed. The rated speed in revolutions per minute (r/rein) or rated speed range
inr/rein shall be as specified (see 6.1,1) . The speed shall be constant, multi, adjustable,
varying, or adjustable varying as specified (see 6.1.1 and 6.2.5 through 6.2.10).
3.1.11 Design and type. Mtors shall be designed for the follow ng types, as specified
(see 6.1.1,6.2.13 through 6.2.15, and 6.2.18 through 6.2.18.6).
uirrel -cage induction:
~ Desi gng A

Design B.

Design C.

Desi gn D.

Design F.

Desi gn FF.

Wound-rotor, induction:
Coll ector-ring starting. )
Col l ector-ring starting and running.
Synchronous.

3.1.12 Torque and current limtations.

3.1.12.1 Single-seed motors only. Mtors shall be design A, B, C D, F, or FF as

specified (see 6.1.1). Values specified herein, apply only to constant speed, single-speed,
squirrel -cage mofors:

3.1.12.1.1 Locked-rotor torque.

3.1.12.1.1.1 Designs A and B. The |ocked-rotor torque of desjgns A and B mptors, with
rated voltage and frequency and applied, shall be not less than the val tUes specified in table I,

which are expressed in percentage of full-load torque.

TABLE Il.  Locked-rotor torque, designs A and B.
Synchronous speeds, r/min

Hp
3600 1800 1200 900 720 600 514
1 175 250 165 130 130 115 110
1-1/2 170 235 160 130 125 115 110
2 160 215 155 130 iz2s iis ii0
3 150 185 150 130 125 115 110
5 140 175 150 125 120 115 110
7-1/2 135 165 150 125 120 115 110
10 130 160 140 125 120 115 110
15 130 150 135 125 120 115 110
20 130 150 135 125 120 115 110
25 130 150 135 125 120 115 110
30 125 140 135 125 120 115 110
40 120 140 135 125 120 115 110
50 120 140 135 125 120 115 110
60 105 140 135 125 120 115 110
75 105 125 125 125 120 115 110
100 100 110 125 120 115 115 110
125 100 110 125 120 115 115 -
"150 100 100 120 120 - - -
200 70 80 100 100 - - -
250 70 80 100 100 - - -
Over 250 70 80 - - - - -

Note: Locked-rotor torque, for 3600 r/min motors driving centrifuga

pumps, may be reduced to a minimum of 70 percent of full-load

3.1.12.1.1.2 Design C_ The |ocked-rotor torque of design C notors, with
and frequency applied, shall be not less than the values specified in table Il
expressed in percentage of full-load torque.
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TABLE IIl. Locked-rotor torque. design C

Synchronous speeds, r/min
Hp

1800 1200 900

l p—— -—— P

1-1/2 -—— - -

2 —— - -

3 -—- 250 225

5 250 250 225

7-1/2 250 225 200

10 250 225 200

15 225 200 200

20 200 200 200

25 through 200 200 200 200

3.1.12.1.3 Design D. The | ocked-rotor torqge of design D, _4, 6, and 8-pole notors,
with rated voltagé and frequency applied, shall be not less than 275 percent of full-load
torque

3.1.12.1
rated 30 hp a

.1.4 Design F. The locked-rotor torque of design F, 4 and 6-pole notors,
percent of “ful

1
nd larger, with rated voltage and frequency applied shall be not less than 125
[-1o0ad torque

3.1.12.1.1.5 Design FF. The locked-rotor torque of design FF notors,- with rated volt-
age and frequency applied, shall be not less than 115 percent nor nore than 155 percent
expressed in percentage of full-load torque

3.1.12.2 Locked-rotor current. The |ocked rotor current for dripproof protected notors
shall not exceed the values specified in table IV. For motors in enclosures other than
dripproof protected, the locked-rotor current may exceed the values of table IV by no nore
than 10 percent. Locked-rotor current limts are specified for 440 Vat For other than 440
Vac notors, the ratio of current linmits shall be inversely proportioned to the ratio of
agpl|cable vol tages. Mtors shall be designed to withstand a |ocked-rotor current test for
20 seconds (see 4.3.4.10)

TALBE IV. Locked-rotor current., anperes. maxinoum

H Designs B, C, and D
P (see notes 1 and 2)
1 15.7
1-1/2 20.9
2 26.1
3 33.4
5 48
7-1/2 66.4
i0 84.7
15 121
20 152
25 191
30 227
40 303
50 379
60 455
75 567
100 758
125 949
150 1,135
200 1,516
250 1,909

Notes:
1. Design C - 3 hp through 200 hp only 1800, 1200, 900 r/min.
2. Design D - Through 150 hp only, 1800, 1200, 900 r/min.
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) 3.1.12.2.1 The locked-rotor current of design FF notors under the conditions specified
in3.1.2.2 shall not exceed 67 percent of that specified for designs B, C, and D.

3.1.12.3 Pull-up torque. Except for submarine and |ow noise surface ship centrifugal
punp application pulT-up torque of designs A B, and C continuous duty notors with
rated voltage and frequency applied shall be not less than rated full-load torque. Wth
rated voltage and frequency apP||ed, the pull-up torque of design FF motors shall be not |ess
than 115 percent of full load torque.

3. 1.12.4 Breakdown torque. Breakdown torque of the motors with rated voltage and
frequency applied, sha e I'n accordance with the values specified in table V which are
expressed in-percent of full-load torque.

TABLE V. Breakdown torque

Synchronous Breakdown torque
Hp speeds Percent of full-load torque (mir- .m)
r/min —_— —
Design B Design C
1/2 720 200 --
[ 1200 275 -
3/4 900 220 --
L 720 and
lower 200 -
[ 1800 300 -
1200 265 -—
1 ﬁ 900 215 -
720 and
L lower 200 -—
3600 250 -
1800 280 --
1-1/2 1200 250 --
i 900 210 -
720 and
L lower 200 -
[ 3600 240 -
1800 270 -
2 1200 240 --
4 900 210 -
L 720 and
lower 200 i -—
f 3600 230 -
1800 250 -
3 ! 1200 230 225
1 900 205 200
l 720 and
_ lower 200 -
( 3600 215 --
1800 225 200
5 4 1200 215 | 200
500 205 200
l 720 and
L lower 200 -
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TABLE V. Breakdown torque - Continued.

Synchronous Breakdown torque
Hp speeds Percent of full-load torque (minimum)
r/min —
Design B Design C ﬁ
71 3600 200 ==
1800 215 190
7-1/2 1200 205 190
900 200 190
[ 720 and
lower 200 -
3600 200 -
I 1800 200 190
10 1200 200 190
{ 900 200 190
720 and
L lower 200 -—
15 to
25 All speeds 200 190
30 to
200 All speeds 200 190
250 and
larger All speeds 175 --

3.1.12.5 Wth rated voltage and frequency applied, the breakdown torque of design
FF nmotors shall he not nore than 225 percent éexpressed in percentage of full-load torque.

3.1.12.6 Slip Unless otherwise specified (see 6.1.1) design A B, C and F notors .
shall have a slip at rated [oad of less than 5 percent, ekcept for design A and B motors with
10 or nore poles which shall have a slip no greater than 6 percent. DeSign D notors shall
have3a553I| p at rated |oad between 5 and 13 percent of rated speed. (For slip for punp nmotors
see 3.5.3).

, 3.1.12.7 Miltispeed notors. Unless otherwi se specified [see 6.1.12) mul ti speed motors
in which any of the speeds are obfained by reconnecting the windings or by separate w ndings,
shall be In-accordance with 3.1.12.7.1 and 3.1.12.7. 2.

- 3.1.12.7.1 Two speed motors. Locked-rotor current, torque. and slip requirements shall
be in accordance with the values specified in table V.

TABLE VI.  Locked-rotor current. torque and slip for mulispeed motor. design B.

1 winding 2 speed
in

2 winding 2 s;ieed
(2, 4, 6, 8, 10 and 12 poles)
Speed Constant torgue Variable torque Constant Hp
characteristics

1 winding T72 winding 1 winding 1 2 winding 1 1 winding 2 winding

Locked-rotor current
Locxeg-rotor current

High speed 20 percent| 20 percent 40 percent | 20 percent 20 percent | 20 percent
over over over over over over
table IV table IV table IV table IV table 1V table IV

Low speed 20 percent| 20 percent 20 percent | 20 percent 20 percent | 20 percent
over over over over over over
table IV table IV table 1V table IV table IV table IV

Locked-rotor torque (percent full-load torque) (minimum)

High speed Table II Table II Table II Table II 120 percent| Table II

Low speed Table II Table II 100 percent| Table II Table II Table II
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TABLE VI.locked-rotor current,
nmotors, design B- Continued.

torque and slip for nultispeed

o Speed Constant torque Variahle torque —‘EW_iuuay——Constant Hp
characteristics — —
1 windinggJVZ winding 1 winding—[ 2 windiné——T'l winding JAZ winding
Pull-up torque (percent full-load torque) a;inimum)
- High speed [ 100 percent |100 percent| 100 percent; 100 percent Fisgu;;;;;nt 100 percent
Low speed 100 percent |100 percent| 100 percentj 100 percent |100 percent [100 percent
Breakdown torque (percent full-load torque) (minimum)
High speed Table V Table V Table V 90 percent | 175 percent| 90 percent
of table V of table V
Low speed Table V Table V 150 percent Table V Table V Table V
S Slip (maximum)l/
High speed 5 percent 5 percent 5 percent 5 percent 5 percent 5 percent
Low speed 5 percent 5 percent 5 percent 5 percent 5 percent 5 percentAA

S
“For 2, 4, 6 and 8 pole, only.

3.1.12.7.2 Mil ti speed notors of nore than two speeds.
be as approved by the procuring activity.

. 3.1.12.8 Synchronous motors. Synchronous motors shall be capable of making two starts
in succession wthout damage to any part. Torques with rated voltage applied at rated
frequency shall be not Iess than the percentages of full-load torqué specified in table VII.

fa

Mtors with nore than two speeds

shal |

TABLE WVII. Normal torques-synchronous notors
; iTorques, for percent of rated full-load torque
’ ] T
‘ Pull-in (based on

Speed, r/min Hp Power factor Locked-rotor| ... .n2 ¢ 1oad)l/3/ Pull-out?

500 to 1800 200 and below 1.0 ! 100 [ 100 150

150 and below 0.8 : 100 | 100 175

250 to 1000 1.0 60 | 60 150

200 to 1000 0.8 60 | 60 175

1250 and larger 1.0 40 60 150

x 0.8 40 60 175
| 450 and below|All ratings 1.0 40 30 150 ,
0.8 40 30 i 200 |

H of load.

With rated exciting current applied.

3.1.13 Electrical balance.

l/E'or values of pormal WK
2/

_Anmperes in any phase at rated |oad shal|l not differ from
the arithnetic average of the maximum and m ni num phase anperes b%/ more than 10 percent for
mtors rated 1-1/2 hp and under; bx nor e thgn 7-1[2 percent. of mo Prs rated 2 hp and 3 hp;

and by nore than 5 percent for motors over 3 hp (for submarine applications, see 3.5.4.10).

\Wen, tested in accordlalnce with ML-E-917, nmotors shall

] 3.1.14 Dielectric strength. 1 ]
withstand dielectric test voltages specified in table VI

10
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TABLE VI11. Dielectric test voltages
T T B T - T T T T T T “'.‘f " ——
part ; Test voltage §$:;:?2n
Secondary windings of wound
rotors: |
Nonreversing 1,000 plus twice normal induced { 1 minute
voltage on open circuit !
Reversing, while running 1,000 plus four times normal i 1 minute
at approximately normal induced voltage on open circuit.
speed by reversing the
primary connections. |
Field windings of synchronous ‘
motors:
I To be started with the Ten times the excitation voltage, ! 1 minute
i field short circuited but not less than 2,500 nor more
[ {  than 5,000 volts. :
} To be started with the 1.5 times the maximum r/min voltage 1 minute
field open-circuited and which can occur between the terminals
sectionalized of any section but in no case less
i than 2500 volts or 10 times the rated
excitation voltage per section, !
X whichever is the larger. ! !
| All others: E
. Motors rated more than 2,000 plus 2.25 times rated voltage. N 1 minute
! 600 volts |
Motors rated 600 volts 1,000 plus twice rated voltage or ; 1 minute '
i 1,200 pius 2.4 times rated voltage 1 second ~

3.1.15 Mechanical balance.. Mtors shall be balanced at any |oad and speed in the
o?]eraung range. Wndings not in mechanical syrmetr)(] shal | have dumy coils. In general,
the proper nmechancial balance shall be effected b% the use of bal ance weights securely
attached, (if bolts are used, corrosion-resistant bolts and |ocknuts shall "be used) , Tenoval
of material, securely welded steel weights, or by metal carried in a receiver in such a
manner as to precludé its breaking loose. Bal ancing by the use of solder on the banding
wire is permssible subject to the following limtations:

a) Dianmeter of the rotor not to exceed 16 inches.

b) Peripheral speed not to exceed 6,500 feet per minute at rated |oad.

cJ Armature cores to be balanced before the windings are inserted.

) Only tinned banding wire shall be used. ]

g) Thé solder not to cover an arc of more than 25 percent of the circunference
of the armature neasured on the banding wire unless satisfactory to the
command or agency concerned. Were the manufacturer prebalances the armature
and takes care in placing the windings in the slots to reduce unbal ance due
to the axial nisalinement” of the coil's, this value may be increased to 33
ﬁ_ercent if satisfactory to the conmand or agency concerned. ]

Thi ckness of sol der over banding wire not to exceed 3/32 inch, and in no
case to extend past the center "of the air gap.

(f)

(See 3.5.1.9 for. service A notors 3.5.4.7 for submarine requirenents and 3.5.5.2 for |ow
noi se surface ship appl|cat|ons.5

3.1.15.1 Armature and coil banding using glass. Sem-cured thernpsetting resin treated
| ass insul at tape may for armature and coil banding in lieu of steel” wire banding.

ion
ass banding materials and nethods of application shall be in accordance with ML-1-24178.

) 3.1.16 Field coils. Field coils shall be thoroutghl y insul ated from adjacent, conduct-
ing and grounded ?arts. Field coils shall be secured fo prevent notion of the coil with

respect to the poles, or other parts, when the notor is operating under the specified
conditions. Field coils of the same type shall be interchangeable.

1
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3.1.17 Collector rings (where used).
3.1.17.1 Material. Collector rings , where used , shall be of copper , brass, bronze

corrosion-resisting steel. Rings shall run true, have a smooth polished surface, and be free
from porosity or hard spots.

3.1.17.2 Construction.. Rings, with their insulation, shall be of thoroughly solid
construction throughout to insure against their becom ng |oosened or eccentric throughout the
life of the motor. = They shall be secured to the shaft or spider by keying, or by inferference
as specified in table I'X  The nethod enployed shal| prevent both fotafional and axial nove-
ment  under test and operating conditions. nimuminterference fits for ring assenbly, shell
to shaft,” shall be as-shown in table I'X

TABLE I X. Fit of collector ring assenbly.

I

Shaft diameter at Minimum
collector ring assembly interference fit
section

Inches Inch
Over 0 to 2, inclusive 0.0003
Over 2 to 3, inclusive .0006
Over 3 to 4, inclusive .0009
Over 4 to 5, inclusive .0013
Over 5 to 6, inclusive .0015
Over 6 to 7, inclusive .0019
Over 7 to 8, inclusive .0024
Over 8 to 9, inclusive .0028
Over 9 to 10, inclusive .0037
Over 10 to 11, inclusive .0042
Over 11 to 12, inclusive .0046
Over 12 to 13, inclusive .0051
Over 13 to 14, inclusive .0056
Over 14 to 15, inclusive .N061
Over 15 to 16, inclusive .0065
Over 16 to 17, inclusive | .0070

3.1.17.3 Weari n? depth.  The mini num wearing depth of collector rings, where used,
shall be as shown in fable X

TABLE X. M ninum wearing depth of
collector rings.

. : Reduction in
{ Collector ring diameter diameter
Inches Inch

4 and under 1/4
Over 4 up to 6, inclusive 1/2
Over 6 up to 8, inclusive 5/8

| Over 8 up to 12, inclusive 3/4

. Over 12 up to 15, inclusive 7/8

. | over 15 1

3.1.19 Brush rigging.

3.1.18.1 Accessibilit%(. Brush holders shall be readily accessible for adjustnent,
replacement or renewal of brushes and springs. It shall not” be necessary to remove the end
brackets to replace or adjust the brush holders or brushes.

3.1.18.2 Munting of collector rin? brush holders. Collector ring brush hol ders may
be mounted on insulated studs attached to the end brackets.

3.1.18.3 Alinement.  Brush hol der shall be nounted and alined so that brushes are
paral lel to the shaft and do not extend beyond the edge of the collector ring.

. 3.1.18.4 dearance. The brush hol der or brush rigging shall be adjustable so that the
optimum cl earance between the brush holder and collector ring can be nmaintalned throughout
the useful life of the collector ring.

12
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3.1.19 Munting. (Mtors shall be designed for mounting either in horizontal or vertical
osition as specified (see 6.1.1) . Munting feet or flanges as specified (see 6.1.1) shall
ave machined mounting surfaces and shall be provided with round holes for nounting bolts,
the design of the end shields for horizontal notors shall provide for rotation through 90 to
180 degrees to permt deck, bulkhead and overhead nounti n(t;. The |ubrication systemshall be
designed to provide adequate |ubrication of bearings for the specified nmounting position.
(per” submarine application see 3.5.4.2.)

3.1.20 End shields (explosionproof and expl osionproof fan-cooled excluded) . An
accurate shoulder joint shall be provided between the frame and end shields. _ Resilient-
gaskets shall not be placed between any bearing suPport menber and the frame in such a manner
as to affect the alinement of the bearing. Contact surfaces between the notor frame and end
shield shall be free fromfins, burrs, or other inperfections. In the case of spraytight,
watertight or submersihle motors, a tight metal to netal fit or “O" rings secured and freated
with graphite on the contact surface to prevent sticking shall be used to prevent the entrance
of wafer. \here the former nethod is used no sealants Shall be pernitted.

3.1.20.1 Ceneral . End .shields shall be secured to the frame with not less than four
hexaqonal heal or socket-head screws or bolts. Mtor design shall be based on the use of
bolts or screws of tensile strength, not greater than that for grade 5 as specified in
ML-S-1222. Through bolts may be used to secure the end brackeéts to the frame of notors
built in a frame size 215 or smaller, except for explosionproof enclosures. For notors with
brushes, the oPen_l ngs of adequate sjze and nunber shall be provided so as to give easy_access
to and a dircct view of collector rings and brushes while the notor is in operation. ~ These
openings shall be %r ovided with substantial transparent plastic covers and fastenings.
Encl osi ng covers ((j and- hol e or access-hole covers) shall be readily renmovabl e. Engaging
bolts or "locking devices shall be attached to the'frame, the end shield, or the covers as the
design permits in such manner as to prevent the bolts or |ocking devices from bei _ng m spl aced
or dropped into the machine during repair operations, Ready actess shall be provided to

pernmit the measurenment,ent of the air gap in at |east four places approximtely 90 mechanical
d_egﬁees apart on both ends of motors ‘equipped with sleeve bearings. Mtors shall be provided
with a means to pernit easy renmoval of end shields by any of the follow ng methods:

8 Knock off lugs integral with end bracket. ) )
b)  Holes drilled and tapped in end shield for use of jacki nP bol ts.
¢) Recess in frame to pernit contact of drift with end shield flange.

(For additional requirements for submarine applications see 3.5.4. 12.)

3,1.20. 1,1 Vertical fan-cooled mptor covers. Vertical fan-coiled notors shall be
furni shed with a solid over the fan asse to prevent personnel injury and to prevent

forei ?n particles from falling into the fan. he fan intake shall be provided with oFenl ngs
such that. a 0.50 inch dianmeter rod will not pass through the opening. The cover shal] also
contain a hole with a renovable pl uP over the shaft center to facilitate speed measuring as
specified in 3.1.22.4. The renovable plug shall be attached to the fan assenmbly cover in
_such3 zil 2rr2an4ner as to prevent msplacement. ~ Design of the hole and plug shall be as delineated
In v 1N

3.1.20.2 Aluminum end shields and frames. Except for non-magnetic applications,

alum num al l oys shalT none used for notor frames or end shields, = Were used, aluninum
end shields shall not squort the total weight of the notor driven auxiliary. Steel inserts
shal | be provided for all threaded positions and bearing housings.

3.1.21 Shafts. A shaft_extension with keyway shall be provided and shall be in
acbcor_dance Y\ntﬁ_shown on figures 1, 2, 3 and 4 as applicable, and ML-P-17840.  (For
submarine applications, see 3.5.4.11.)

3.1.22 Bearings

3. 1.22.1 Types of bearings. Unless sleeve bearings are specified (see 6.1.1) , notors
shal | be furnished with ball bearing.

3. 1.22.2 Ball bearings. Were ball bearings are used, the requirements specified in
3. 1.22.2.1 through 3.1.22.2~5 shal |l apply.

drains shall be used where grease ia a neans of rica

required. Cups shall be furnished as an onboard repair part item (see table X). e
grease cup shall not he mounted on the notor and the threaded hol e used to attach the grease
cup shall be provided with a pipe plug. Inlet grease pipes, where used, shall be left on

3. 1.22.2.1 Gease cups and drains. Conpression cups, pipes, ere necessary, and |
m dfuh q tPon g_n rel m:]r{canon ofa %earai ngs is

13
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the nmotor and the end fitted with a piPe pl u?. The grease inlet shall be located on th
top of the bearing housing for horizontal nofors, and to any convenient |ocation to the
grease chanmbers on top of hearing for vertical notors. Crease outlets shall be |ocated
positions which wll afford maxihum purging of grease during reqreasing operation.

TABLE XI.  Onboard repajr parts.

e

In

Quantity per set = |
Repair parts applicable Number of components
Item to the motor installed e P -
1{2]3]4]s-8]9-20 21-50] 51-100
e | R TN (R P U 4o
1 : Rotor or armature complete with shaft, 1
| surface ships only
! (a) Close coupled pumps 11111 1 1 1 2
2 ' Bearings, or bearing linings, sets
(sleeve bearings shall be complete
! with oil discs) 11|11 2 3 4 5
3 . Brushes, sets (collector ring) 2131 4] 4 5 6 8 12
4 I Brush-rigging insulation sets 1 ]1]1]1 1 1 1 2
5 " Brush holders (complete with springs) 11|11 1 1 1 2
6 Brush holder springs 2 |31 4] 4 5 6 8 12
7 i Friction type (rubbing) seals, sets,
! where permitted 1{1] 1|1 2 3 4 5
8 ' Capacitors, sets 1{1]1}1 1 1 2
9 ' Grease compression cups (where used),
. each size and type | i1 1 1 i i 2
10 " Additional repair parts required for
gear motors (gear end only):
(a) Bearings sets 1 1, 1|1 1 1 1 2
(b) Friction type (rubbing) k
seals, sets, where permitted 1 17111 2 3 4 5
1/ !
(c) Sets of gears~’ | T 111t 2 3 4 S
11 Spacers or adapters to remcove | i
bearing by inner race | 1 1,141 1 2 | 2 2z

Ut any gear is not readily removable fromits shaft, the shaft shall be furnished with

year “installed as a repair part.

3.1,22.2.2 Gease |ubricant seals. Except where double sealed ball bearings are used,
the housing shal [ provide for a close clearance running seal on bet}] sides of the bearings
to prevent "the |eakage of oil or grease along the shaft.

3.1.22.2.3_Housing construction. Bearjng housing shall be constructed to permt ready
removal of the end shield without the necessity of remdving the bearings.

3.1.22.2.4 Lubrication and preservation . \Were grease lubrication is used, the correct
amount | ubricant shalT be added to tfhe notor grease reservoir and piping before the nmotor
[eaves the place of mnufacture. The grease shall be in accordance with ML-C 24500. Were
oil 1s the lubricant, the bearings shall be preserved with preservative conpatible with
operating |ubricant.

0 3.1.22.2.5 Removal of bearing.  Design shall pernit renoval of the ball bearing by
ngllmg on the inner race of the bearing with one of the tools contained In a “conpléte
val Shipboard set of tools specified in CSGP-781. \Were special spacersor adapter are
required, they shall be provided as specified (see table X) .

3.1.22.3 Sleeve bearings and lubricated ball bearings (as applicable

. 3.1.22.3.1 Ceneral. Mtors having rotors weighing |ess than 200 gounds may use either
split or solid bushing type sleeve bearings, Split cylindrical sleeve bearings shall be
used for rotor weights in excess of 200 pounds. Sl eeve bearing desiqgn shall be such that unit

| oads do pot exceed 150 pounds per square inch (Ib/in’) and the length to dianeter ratio does
not exceed one.  Bearings shall be either babbit faced, bronze backed or solid bronze.
Babbitt shall be grade 1 or 2 of QQ T-390 and bronze shall be in accordance with QQ C 390

u
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3.1.22.3.2 Lubrication of sleeve bearings. sleeve bearing shall be lubricated by an
(efficient nmeans of a self contained gear, disc, viscous punp, or forced feed I ubrication

system as required.

3.1.22.3.2.1 O discs. The nunber of oil discs shall be such that no disc is required
éo distribute lubricant for an axial distance greater than 3 inches on either side of the
isc.

3.1.22.3.2.2 Bearing housing. The housing shall provide for a close clearance netallic
seal on both sides of the bear W%? toTﬂrevent_the Ieaka%e of oil al?n% the shaft under ?l
renditions of pitch, roll or shock. Isisinaddition to the deflection flanges or slingers
required on the shaft. Provision shall be nade to insure against the suction of oil vapor
into the interior of the notor. Provision shall also be made for observation of the disc
scrapers and punps. These openings shall be oiltight and have a cover secured by a positive
lock and gasket. surface area and oil sunp volume shall be adequate to transfer”the heat
generated in the bearing. Forced water or air cooling may be used. Sunp oil tenperatures
shal| not exceed 82°C and ear|ng guLface tenperature na¥ no% exceed 122°C.  Rearing seats
shal | be line bored to produce good bearing alinement. he bearing bore centerline shal
not deviate by nore than 20 percent of the bearing clearance.

3.1.22.3.2.3 E%LL14¥LT An opening or standpipe for filling, for preventing overfllling,
and for |nP|caﬁ|n the ol evel shall be grOV|ded 'P t he reserv0|ﬁ and shal |, be fltﬁed

wth an oiltight Blug or cap to prevent the escape of oil due to the motion of the ship
Positive ventinq shall. be provided to assure pressure equaljzation in the notor, The dia-
meter of the filling opening shall be not less than 1/4 inch for machines built in frames

of motors corresponding to 3 hp, continuous rating of 1,800 r/rein, and not less than 3/8
inch for larger ‘machines

3.1.22.3.2.4 Threads, Straight threads shall be used on all plugs and fittings

0 3.1.22.3.2.5 End_play (sleeve hearin%s only). To insure floating of the shaft in
hori zontal sleeve bearing notors, here sha e at least 1/64 inch end play in either

direction

3.1.22.4 Provision for measuring speed (explosionproof and expl osionproof fan-cooled
excl . In motors having a single shaft extension, provision shall be nade for fhe
measurenent of speed with a™hand tY?e tachometer.  This may be acconplished either by extend-
ing the shaft flush with (or slightly beyond) the outer face of the bearing housing, or by
providing a hole and a plug in the outer "end of the bearing housing. Wen a hole and plug
are provided in the end of the bearing housing, the hole shall be threaded and not smaller
than 9/16 inch dianeter, and the de5|?n shal | 'be such that the threaded plug cannot. be
inserted in the housing to such a depth that the Iug will interfere with the end of the
shaft. A lathe center "or other suitable hole shall Dbe provided in the end of the shaft for
the insertion of the tachometer tip.

31.22.5 Direction of rotation. Unless otherwi se specified in the contract or order
notor shal| be inherently eversible (designed for operation in either direction) . Inherently
nonreversjble nmotors and mptors driving nonreversible auxiljaries shall be equipped with
Pernanent]y mounted identification plafes to indicate the direction of rotation when viewed

rom the end of the notor op?03|te he normal drive shaft. A note certifying the direction
he applicable certification data

of rotation shall appear on

3.1.23 Rotor and stator core.

3.1 23.1 Securing core to shaft. Provisions shall be made to prevent rotation of
the core on the-shaft axial displacement of the core along the shaft. KeVS Rr keys in
con-junction with press or shrink fits shall be provided to prevent rotation of the core

around the shaft. ~ Press or shrink fits wthout keys to secure the core on the shaft to
prevent axial or rotational novenent of the core shall be as reviewed by the conmand or agency
concerned . Tack welding in conjunction with other means presa or shrink interference fits)
wll be permissible to prevent axial displacenent of the core along the shaft.

3.1.23.2 Securing stator core to frame. Means shall be provided to prevent rotation
of the core in the Trame-and axial displacement of the core along the fra
. 3.1.24 Ternminal boxes and terninal box covers. Ternminal boxes and covers shall be
provided and shalT be securely bolted or welded to the frame. Use of pi elpiggles mhfre t hey

are necessary or where notors are to be used in inaccessible [ocations sha satisfactory
to the conmand or agency concerned. Terninal boxes shall be provided with conduit openings
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as specified in table XI. (For submarine applications see 3. 5.4.4.) For two speed notors,
one conduit opening of the size indicated in table X | shall be provided for each hp rating.
For notors rated over 250 hp, ~the conduit openings shall be sized to suit the nunber and
dianeter of ship's cables specified (see 6.1.11 .

TABLE XI|. NPT assignnents for motor terminal boxes - nylon tubes. 1/
Maximum full-load amps NPT Tube size Hp
f 18 3/4 2 1,2,3,5, and 7-1/2
1 25 1 3 10,15,20,25, and 30
f 110 1- 1/2 5 40,50,60, and 75
! 185 2 6 100 and 125
250 2- 172 7 150
320 3 8 200
| 400 3- 1/2 9 -

el e T e] e 22311 Aabawrmina N
LUIrenc wiii: gEecermine o

LINPT sizes are based on the maxinum expected 3 conductor cable
size. If cable size is determned so that a smaller NPT hole
ran be used, the hole size ma% be reduced to the next |ower
si ze bly_ use of a reducing bushing which will be inserted by the
instalTing activity. AlSo, if steel tubes are used, the In-
stalli n? activity shall provide the proper size reducing bushing
to fit the steel "tube used.

3.1.25 Connections and termnals.

) 3.1.25.1 Securing connections. =~ Mechanical and electrical, conpections shall be provided
with |ocking devices |;n accordance with ML-E-917. Connections and | eads shall be secured in
a reliable manner to prevent their coming in contact with novi nP parts or being chafed by
contact with stationary parts. Excess sol der shall be renoved from sol dered connecti ons.

3.1.25.2 Field connections. . In general, and where practicable, field connections shall
be made on the front end. n split-frame motors, the field connections which shall be
broken for Disassenbly shall be readily accessible.

" Id3' 1.25.3 Securing terninal leads. Terninal |eads shall not be attached to the end
shi el ds.

3.1.25.4 Cable connectors. The end of each notor |ead shall be fitted with a connector
for joining the motor lead to the supply circuit cable or wire. Power cables and their
terrrflnatl lugs for connecting notor |eads to power cables shall not be supplied by the
manuf acturer’

_ 3.1 25,5 Flexible leads. Terninal |eads shall be made of flexible, stranded insulate?
wire. Means shalT be provided to prevent abrasion of the lead insulation by netallic edges
of the motor frame, terminal box, piping, or cable clanp.

3.1.26 Frame, rotor and lead marking. The manufacturer’s serial number shall be
stanped or otherwise permanently narked ;ln the solid netal of the frame underneath (covered
by) the main identification plate. The part nunber, or other information sufficient to
conpletely identify one rotor, shall be stanped or otherw se pernmanent|y nmarked on the shaft
or rotor core. Marking of armatures an flﬁ F C8I|S shal | i entlf?é t he” manuf act urer an

the style and type of notor. Mtor |eads shall be permanently marked in accordance wt
ML-E-917, except that markings shall be either directly on the |ead insul atl?]n or on the
insulating sleeve fitted over the lead. ~ Markings shall “not be made only on the termnal lugs
where they may be hidden by the connecting belts.

S.EL. 27 Flectromagnetic interference. Design of the motors shall insure a ninimum amunt
of electiom .
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3.1.28 Painting. Painting shall be in accordance with ML-E-917

; 3.1.29 Lifting nmeans. Means shall be provided for lifting notors weighing 150 pounds
and over

3.1,30 dass of insulation. [Insulation shall be in accordance with ML-F-917 and
shall be class B, F, or N, e tenperature limtation for insulation systemand other
parts of the motor shall be in accordance with table |. \here anbient tenperatures of 40°C

and 50°C are specified, the winding tenperature rise and other parts shall be limited to the
tenmperatures assigned to class B regardless of the class of insulation usgg7|n the construc-

tion of the notor.” Magnet wire shall be copper in accordance with ML-E

3.1. 30.1 Slot cell insulation. Slot cell shall be fol ded under the slot wedge
WﬁdPF is used, inserted Inside the slot wedge if formed (curved) wedge is used.
sha

ffl
The
extend the full [ength of the slot and extend past the iron a mnimumof 1/4 lnc?
n
, a

at
wedge
The wedge shall be positioned so as to conmpletely cover the slot cell. For motors i rane
sizes 215 or smaller, the flat or curved wedges may be inserted inside the slot cell nd in
such cases, the followng conditions shall apply:

(a) The slot wedge shal| extend the full length of the slot cell and shal
conpl etely cover the windings and close the slot necks.
) The wound stator shall &e glven a q}nLnun1of_four varni sh dips and bakes.
¢ Denonstration of tne adequacy of the insulation systemfor intended service by
the same suitability test as required by appendix of ML-E-917 for class H
insulation (see 4.6) °. Suitability test results shall be reviewed by NAVSEC
prior to manufacturing of motors

3.1.31 Mtors for_severe environnental service. \Were specified (see 6.1.1), notors
for operation in _environnmental service condition such as exposure to accasional
salt spray, splashing, salt |aden atnnsghere or subnergence shall be provided with seal ed

1.31.1 through 3.1.31.2.3

3.1, 31.1 Sealed insulation s stem The sealed insulation system (see 6.2.22) shall
be either applied to randomwound or formwound coils in such a manner as to meet the criteria
of 30.1 of appendix A

; ﬁ.1.31.2 Design. Design requirements of this specification shall apply except
as follows:

a) The enclosure shall be as specified ﬁsee 6.1.1). ) ) )

b) Type and deS|Fn. The motor type shall be squirrel-cage induction of a design
as specifired in the contract or order (see 6.1.1).

(c) Tenperature linmits. Mtors shall not exceed the ‘class B tenperature val ues
specified in table | when operating in air or when tested submerged

insul ation systemand shall conformto

(d) lLnsulation resistance~ Insulation resistance of production notors idr ). shall
be not [ess than 2000 megohns when neasured in accordance with 40,1.4{c) of

aﬁpendix A Insulation resistance of production notors, when subjected to

the test of 4.3.4,20, shall be not less than 100 megohms. For suitahility
test notors, the insulation resistance shall be no l'ess than the val ues
|'ndl'cta'ted'n|app?mtj"XA'h||b | B or F. The mini terial i

e nsul at i on. nsul ation shal e class B or F. e mninum material require-

(¢ ments of ftable X Il need not apply to the insulating materials used |nqnntors
with sealed insulation system )

(f) Termnal box. Terminal box shall be watertight

fI3|.1.31.2.1 Random wound motors.  Stator winding shall be insulated and varnish treated
as foll ows:

a) Stator shall be wound in conventional manner, ) ]

b) Slot liners shall be extended at least 1/4 inch fromthe end of the lanmination
and shall be fol ded under the slot stick. The slot stick shall also extend
at least 1/4 inch fromthe end of the |ani nations. _ _

(c) Coil end turns shall be taped iron to iron and into the slot liner extension
with dacron or glass woven tape
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*d} Lead insulation shall be of the non-wi cki n? type. ) )
€] Varnish treatnent. of wound conponenﬁs shalT be b vaﬁuum resFure |n’Prﬁ;nat|on
(VPI) pocess using 100 percent solids epoxy varnish to conpletely Ti
wi ndi'ng voi d spaces and provide adequate surface coverage. = If required to
provi de addjtional surface coverage over the windings, "additional ‘treatnents
my be applied. As a guide, thixothiopic epoxy varnishes shal| be used and
t he Process shal | be stich that once the wound stator is placed info the

treating vessel and vacuum obtained, the varnish shall be introduced into the
vessel Wi thout breaking the vacuum

3. 1.31.2.2 Form wound notors. Stator coils shall be bonded and sealed prior to winding
in the stator. Connections after winding shall be bonded and sealed. As a guide, the fol-
[ owi ng points shoul d be considered for formwound notors:

(a) Coils shall be preformed and preinsulated with a heat seal able or vul canizing
flexible plastic or elastoneric material. )

by Each coil shall be insulated for full voltage to ground and be watertight.

¢) Leads should be of the nonwi cking type and shall not be braided. Connections
and joints shall be sealed and watértight.

0 3.1.31.2.3 Re%gai rability. Mtors furnished with sealed insulation systemshall be
designed so that they can be repaired (rewound) using sealed insulating material and processes
or rewound using conventional rew nding material and nethods.

3.1.31.3 Sealed insulation system suitability tests. Prior to delivery of motors with
seal ed insulation systemon contract or order, the manufacturer shall subject a test nptor to
the suitability tests of appendix A (see 4.6) and pass the required tests. The suitahility
tests need not” be repeated on subsequent contract or order provided no change is made in
material or processes. Production notors shall use the sane insullating naterial and ZProcess
as used in the test notor. Production rotors shall be tested in accordance with 4.3.4.2@

3.1.31.4 Sealed insulation system review. The review activity for sealed insulation
system shal | be NAVSEC.

3.1.32 dass H and N insulation suitability tests.  \Were class Hor Nin isulation is
used, insulation suitabili IY tests in accordance with the procedures detailed in ML-E-917
shal'| be conducted and the test results reviewed by NAVSEC.

3.1.33_Inclination (surface ships Mtors shal | operate within the requirenents

specitf,i ed herein while maintaining satisfactory lubrication under the follow ng inclined
operation;

(a3 Permanently inclined 15 degrees in any position from the normal
1 For horizontal notors, the motor shall be inclined 15 degrees from,
horizontal in positions with front end down, rear end down, base tilted
to the right, and base tilted to the left.
(2)  For I\,/er|t|cal motors, the notor shall he inclined 15 degrees fromthe
vertical .
(b) Rolling 45 degrees from horizontal or vertical in any position specified in
(a) ?1) or ?2) respectively.

(For submarine applications see 3.5.4.8. )

3.2 Interchangeability. Simlar parts, including repair parts supplied for replacenent
,urﬁose intended t0 be _fuTnct| onaIrITX and rPhySl cal lP/' i dentical shall be strictly interchangeable
thout the necessity of further machining,” selecfive assenbly or hand fitting.

3.3 |dentification plates. Identification plates and information plates where required
shal| be attached to the part of the machinery or equipnment which will not ordinarily be
r enewed dur!n? its normal service life. These plates shall be |ocated where theg will be
readily visible. ldentification plates and information plates shall be made of Dbrass, nickel-
copﬁer-al loy, corrosion-resistant steel, or anodized alumnum  Markings shall be either
etched, stanped, engraved, netal |phot ogr aphed on anodi zed al umi num or cast in such a manner
as to produce permanent and durable markings to last the anticipated life of the equipnent.
Et chings, engravi ngs, or stanpings shall be not |ess than 0.003"inch deep. Characters on
cast plates Shall be raised to af |east 0.03 inch. Engraved, stanped or direct etched
markings shall be filled with black paint enanel or |acquer. Fasteners used to secure the
plates shall not penetrate the frame or the end brackets.
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3.3.1 |ldentification plate markings. The nininumdata to be on identification plates
for motors shall include the following itens:

(a) Manufacture’ s name, identification synbols, serial nunber, manufacturer’s
draw ng number, including revision synbol, and year of manufacture.

() Salient “design characteristics; hp (or torque ra |ngt) , de5|rqn vol t age,
nomnal (calculated) full-load current, type of notor, ful -1oad speed,
number of phases, frequency, and anbient tenperature. This data shall agree
vgntﬁhzd(a%)a shown I n the classification block of the drawing as required by

(c) Duty - Were notors rated for internittent duty, short-time, or varying duty
are capable of oPeratln continuously at sone decreased rating, that contin-
uous rating shall also pbe shown on the identification plate. “If there is no
continuous rating, 1t shall be so stated.

éd} Cass of insulation.

(fe) National stock nunber.

Contract or order nunber.
_ 3.4 Repair parts. Repair parts shall be for imediate use as replacement for originally
installed parts in any identical notor design, and the performance of the motor in which such
repair parts are installed shall be equal to that of the original m%chl ne Design shal |  be
such that no special tools are required for replacement of parts. pecial tools are defined
as those tools not listed in the National Supply. Catal o?_ (cogl es of this catalog may be con-
sulted in the office of the Defense Contract Adninistrafion Service (DCAS)) .

3.4.1 Onboard repair parts.

3.4.2 Quantity. Repair parts, based upon the total nunber of motors or parts furnished
fortekz)alch )?lhl p when“specified on a contract or order (see 6.1.1) shall be supplied as specified
intable X.

3.4.3 Stock repair parts. Quantities of stock repair parts (that is parts required to
repl ace onboard repair Earts or those required for repair of a notor but not specified as
onboard) and their stock numbers shall be determined in accordance with M L-P-15137.

3.5 Requirenents applicable to individual service

3.5.1 Service A notor requirenents.

3.5.1.1 General. Service Amtors shall conformto ML-E-917, and shall be a H 1.
shockproof notor meeting the requirements specified in 3.1 to 3.5.1.17 herein, as applicable.

3512 Reliability. Except for brushes and bearings, the motor shall be designed for
a minimum of 40,000 hours of operation without corrective maintenance. Insulation system in
accordance with ML-E-917 wi |l be considered as neeting this requirenent. _ Brushes shal|
provide a mninum of 8,000 hours of operation, Bearings shall provide a minimumB-10 life
of 10,000 hours as calculated in accordance with FF-B-171.

3.5.1.3 Materials.

3. 5.1.3.1 Mterial restrictions. Mninumrequirements for materials to be used shall
be as specified in table XTI except that nonmagnetic materials for nonmagnetic notors con-
formng to 3.5.2 for itens listed in table XII1 wll be permtted.
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TABLE XIII. Mninum materials requirements for service A motors.
Item Limitations Material Specification or remarks
Motors All sizes Silicone Materials containing silicone
shall not be used except in
brushless motors.
Ball bearings All sizes = = | ===-------- General application FF-B-171
Noise gquiet application
MIL-B-17931.
. . 1/
Ball bearings caps All sizes Steel~” = 00| meeemmmecmemcmeme o cme e
Malleable iron Grade 1, QQ-1-666
Nodular graphitic | MIL-1I-24137
iron
Aluminum Commercial treated for cor-
rosion resistance
Brushes All sizes MIL-B-3743
End shields All sizes Steeli/ ——————————————————————————
Malleable iron Grade I, QQ-I-666
Nodular graphitic| MIL-1I-24137
iron
Eyebolts, lifting Where used Steel MIL-S-1222, grade 5,
galvanized in accordance with
ASTM Al153
Fans - external All sizes Steell/ ——————————————————————————
and internal Aluminum QQ~-A-601
---------- Malleable iron Grade I, QQ-I-666
---------- Nodular graphitic| MIL-I-24137
iron
Fans - external Fxternal fan for | Plastic, molded, MIL-M-14
totally en- thermosetting
closed fan
cooled motors
Flanges - armature, Where used Steell/ —————————————————————————
rotor Nodular graphitic|{ MIL-I-24137
iron
1/
Frames All sizes Steel=" = | s m e
—————————— Malleable iron Grade I, QQ-I-666
—————————— Nodular graphitic| MIL-I-24137
iron
|
|
{ Grease cups and 1/
pipes All sizes Steel~ Treated for corrosion
Grease R Bearings total Petroleum MIL-G-24508
temperature of
149°C and
below
Hand-hole or access All sizes
covers | mmm—-————- Transparent MIL-E-917
plastic
Insulation - ground Class B, F, All types and MIL~E-917
and phase, lead and Il or N classes [
connection, collec-
tor ring, spacers .
and separators,
washers, bushings,
tubes, wedges and
lead clamp.
See footnote at end of table.
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TABLE XI1I. Mninum material requirements for service A notors. - Continued
~——~~—~;;em Limitations Material Specification or remarks
| Lgad wire Class B, F, H A1l types and MIL-E-917, except siliccne
or N classes rubber of MIL-W-16878, type
FF of MIL-W-16878/8 may he
substituted for type FFW of
MIL-W-16878/9 with prior
acceptance by NAVSFC.
0il, lubricating Maximum oil sump MIL-L-17331
temperature 82°C Navy symbol 2190TEP
1/
0il discs All sizes Steel~" = = |mm-eesosescsee—oooooeoeoooo
Part covers for All sizes Steell/ ————————————————————————————

totally enclosed
type machines
where the cover

acts as a chield
gdCts as a snie.ld

only, and not as
a support for
another part such
as an auxiliary
or brake.

Quills and spiders
Scraper

Shafts

Sleeve Learings

Terminal hoxes and
terminal box covers

Wire electric

Varnish, insulating

Wire, end turn
banding

Wedges

Where used
All sizes
Close-coupled

pumps
All other motaors

All sizes

All sizes

All types

All classes
All sizes

All sizes

Malleable iron

Nodular graghitic
iron

Bronze

Babbit anti-
friction metal

Steell/

Malleakle iron

Nodular graphitid
iron

Copper

Steel and
nonmagnetic
alloy

Steel
Brass

Grade I, 00~I-666

MIL-I-24137

Commercial

Corrosion-resistant material

than 75,000 lb/in2 and
elongation not less than 20
percent in 2 inches.

Q0-C-39n, alloy 910
QQ-T-390, grade 2
Grade I, 0Q-1-666

MI1.-I-24137

MIL~E-917
MIL-I-24092

MIL-W-30508

Commercial
Commercial

i : o - .
—1 Unless otherwise indicated In table Xl steel parts nmay be fabricated, from cast or

wrought material.

required

Not e

3.5.1. 3.1.1 Use of

Cast stee

Alternate wire sizes -
design is such as to pernit
havi ng an equival ent or

asbest os

shal

be in accordance with grade B of M L-S-15083

Mat eri al s contai ni ng asbestos shal

satisfactory substitute materials are not avail able
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3.5.1.3.1.2 Brazing alloys for squirrel-cage windings, Were required, silver brazing
alloys or copper base brazing alToys for eletrical connections shall conform to QQ D 654,
or &}8-650 respectively.

3.5.1.4 Tenperature |limts. Mtors shall be so designed as not to exceed the val ues
of maximum permssible tenperature rises specified in 3.1.30 and table | when tested as
specified in 4.3.4.14. Mthods of tenperature measurements specified in table | shall apply.

3.5.1.5 Wndings.

3. 5.1.5.1 Slot fill factor. Mtors shall be provided with a slot fill factor not to
exceed 63 percent fill factor is defined as the cross sectional area of insulated
(_;opplertw rein the slot to the available slot area mnus the cross sectional area occupied by
i nsul ation.

. 3.5.1.5.2 Coilhead dinension and forming. Forming fixtures shall not be used for the
w ndi ng or rewi nding of wound conponents to neet the winding end turn envel ope dimensions.
The end turn outside diameter and |ength dimensions for the connection end shall be shown on
the motor draw ng.

3.5.1.5.3 Varnish treatment. Insulated electrical wndings shall receive at |east one
of the required inpregnations before assenbly on nachine parts except that inpregnation
before assenbly on machine parts will not be required for wndings which are to be inserted
in semenclosed s|ots or other w ndings where the method of installation is such as to nmake
this prelimnary inpregnation inpractical. In such cases required inpregnations shall be
made after the windingS are installed on the machine parts.

3.5.1.5.4 Coilhead. Coils shall be securely retained in the slot by wedges.
all be by glass insulated tape (see 3.1.15.1) or by steel banding wife. ere
ing wire is used to band end turn windings, the wire shall be in acc0r1d7ance with

M L- W 30508. I'nsul ation used under the wire shall be in accordance with ML-E-9

1.5.5 Core material. Core material shall be provided with interlam nar insulation
be capable of withstanding burn out tenperatures of 315.6°C for 16 hours during

of windings in preparation for rewinding. Inorganic type interlamnnar insulation

ed. Were other than inorganic insulation is used, the suitability of the material
es shall be demonstrated by suitability test of 4.6. \Men tested 1n accordance

he difference between hottést spot tenperature and cool est spot tenperature or the
ations shall not exceed 15°C.

n
.6 Ball bearings. Ball bearin%s, their dinensions, nounting ant? application shall
dance with table XIV and FF-B-171 as fol | ows:

Type 111, classes 1, 2 and 7.
Type 120

For bearings for submarine and noise (quiet applications see 3.5.4.5.
For surface ship noise quiet applications see 3.5.5.1. )

QG her types proposed for special application requirements shall be reviewed by
the conmand or agency concerned,

3.5.1. 6.1 A plate bearing the warning “Do Not Lubricate)’ shall appear on the notor
frame where type 120 bearings are used.

e R=X=X=x""

03.5.1.6.2 Size and series. Unless otherw se specified in the contract or order, the
bearings shall be the size and series as shown in table B of figures 1 through 4 and the
applicable table for a.c. motors of ML-P-17840 and in ML-F-18953. Gease |ubricated ball
bearings shall be selected so as to not exceed the nd, value of 350, 000. (Werenis

rotating speed in r/rein and d, is bearing mean diameter. \Were this nd,value will be
exceeded , oil lubrication shall be required.)
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TABLE XIV. Bearing shaft, shaft shoulder. hosing
and housing_§houlder glaneter

| I Shaft { ' Housing
I shaft diameter shoulder ;| Housing diameter | shoulder
| Bearing diameter I Aiameter
size - - —— e

Minimum Maximum Minimum Minimum Maximum | Maximum

203 0.6692 0.6695 0.770 1.5748 1.5754 1.339

204 .7875 .7878 .940 1.8504 1.8510 1.614

205 .9844 .9847 1.140 2.0472 2.n479 | 1.811

206 1.1812 1.1815 1.340 2.4409 2.4416 | 2.205

207 1.3781 1.3785 1.530 2.8346 2.8353 | 2.598

208 1.5749 1.5753 1.730 3.1496 3.1503 2.913

209 1.7718 1.7722 1.930 3.3465 3.3474 3.110

210 1.9686 1.9€690 2.130 3.5433 3.5442 3.276

¢ 211 2.1655 2.1660 2.410 3.9370 3.9379 3.680
! 303 0.6692 .6695 0.906 1.8504 1.8510 1.6140
\ 304 .7875 .7878 1.024 2.0472 2.0479 | 1.8110
| 305 .9844 { 0.9847 1.140 2.4409 2.4416 2.280

306 1.1812 | 1.1815 1.340 2.8346 2.8353 2.620

307 1.3781 I 1.3785 1.590 3.1496 3.1503 2.940

308 1.5749 1,5753 1.8113 3.5433 3.5442 3.310

309 1.7718 1.7722 2.000 3.9370 3.9379 3.660

310 1.9686 1.9690 2.270 4.3307 4.3316 4.000

311 2.1655 2.1660 2.468 4.7244 4.7253 4.380

312 2.3622 2.3628 2.688 5.1181 5.1191 | 4.750

313 2.5592 2.55%87 2.968 5.5118 5.5131 | 5.150

314 2.7560 2.7565 3.156 5.9055 5.9068 ! 5.560

315 2.9529 2.9534 3.380 6.2992 6.3005 5.940

316 3.1497 3.1502 3.550 6.6929 6.6342 6.250

317 3.3466 3.3472 3.840 7.0866 7.0879 6.620

318 3.5434 1 3.5440 4.060 7.4803 7.4817 7.000

319 3.7403 . 3.7409 4.290 7.8740 7.8754 7.380

320 3.9371 | 3.9377 4,438 ‘ 8.464¢6 8.4660 i 7.940

|
3 .5.1.6.3 Bearing mounting Bearings shall not be mounted in a cartridge but shall be
fully nounted in the end shields. Munting of bearings shall be as follows:

(a) opﬁosed shoul der method. Where this nethod is enployed, the end play of the
shaft shalT he set to compensate for any relative nbvenent that na% occur
between the shaft and the hou5|n%_due to tenperature differential between
these parts. In no case shall this end play be less than 0.015 inches for
frames 182 through 326 and 0.020 jnches tor frames 364 through 445, or greater
than 0.045 inches for any frame size. ) )

(b) Fixed-free nethod. Were this nethod is enployed, the fixed bearing shall he
secured on the shaft and shall be constrained axially in the housing by
suitable housing and end cap shoulders. The fixed end bearing shall be
secured on the shaft by a |ocknut and a | ockwasher or by a I ocknut utilizing
a nylon lock. ~ For frames 215 and smaller, a beveled snap ring, type i,
class 2 of ML-R21248, may be used.  The free end bearing housing shal

rovide a mnimum clearance of 0.015 inches for frames 182 through 326 and

. 030 inches for frames 364 through 445 for axial shaft expansion. End caps

shal | be secured by screws and bolts in such a mapner that the screws and
bolts shall be capable of being removed without dismantling the nmotor.  For
gear notors, the fixed bearing shall be on the gear end

) 3.5.1.6.4 Bearing preload washer or springs. The use of bearlng Preload washers_or
springs or _both sha ﬁegpgrmttea provi ded Iﬁe;masher or springs or both are secured in the
housing.  The spring or washer shal| be apﬁlled in such a manner as to provide for the
tenperature differential specified in 3.5.1.6.3

3.5.1.7 Sleeve bearings. The lubricating disc shall clear all obstructions. QO shal
be renoved from the-disc means of a brass scraper. The disc shall be attached to and

rotate with the shaft, and shall deliver oil fromthe sunp to the upper portion of the bear-
ing for lubrication
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3. 5.1.7.1 Ol disc The disc shall be of uniformcross-section with a channel on the
inside diameter to contain the oil while rotating. A brass scraper shall be nounted that
will renove oil fromthe channel of the disc for bearing |ubrication.

3. 5.1.7.2 dearances. G| clearances shall be as specified in table XV.

TABLE XV. G| clearances.

Maxirum design diametrical oil
Basic diameter clearance including shaft and
of journal bearing tolerances
Inches Inch
1.000 0.004
2.000 .005
3.000 .007
4.000 .009
5.000 .010
6.000 .012
7.000 .014
8.000 .016
9.000 .018
15.000 .020
3.5.1.8 Seals. Except where doubl e seal ed ball bearings are used, the housing shall
provide for a close-clearance netallic (nonrubbing) seal on both sides of the bearings to
prevent the |eakage of oil or grease along the shaft. This is in addition to bearing shields
or slingers if required on the shaft. Friction type seals may be used to suppl enent the

close-clearance netallic seal on notors for certain applications; for exanple, watertight and
submersi bl e notors. Such sealing arrangements shall however, be satisfactory to the command
or agency concerned (see 3.1.22.2.2) . Friction type seals shall be secured in their housing
and on the shaft to prevent rotational or axial novenment in the housing or on the shaft.

3.5.1.9 Mechanical balance. Wen tested as specified in 4.3.4.7.1 and 4.3.4.7.2, the

maxi nun al lowabl e amplitude in inches shall be as specified in table XVI. Unless otherwse
specified (see 6.1.1) the degree of bal ance shall be “Standard bal ance” in accordance with
table XVI. For submarine applications (see 3.5.4.7) . For surface ship noise quiet appli-

cation (see 3.5.5.2).

TABLE XVI. Mechani cal bal ance.

} Maximum allowable total amplitude
[ Motor speed Standard Precision Super-precision
[ r/min balance balance balance
r Inch Inch Inch
!
I 3000-4000 0.001 0.0005 0.0002
1500-2999 . 0015 .00075 .0003
1000-1499 .002 .00l .N004
‘{ 999 and below .003 L0015 | eemme--
3. 5.1.9.1 Wien netal strips or wedges are used in the rotor slots for final balancing
they shall be well insulated from the rotor core.
3.5.1.10 Airborne noise. Unl ess ot herwi se specified (see 6.1.1), airborne noise of

notors when tested as specified in 4. 3.4.5.2 and ML-STD- 740 shall not exceed the limts
specified in table XVII.
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TABLE XVII. Airborne noise limts (sound pressure levels
in dB RE 20 upPa.

Enclosure | Synchronous Octave band center frequency in‘ﬁ?‘v_— ]

Hp type speed r/min | 5) 51 63 |125 |250 |s500 | 1k | 2k | ax {ex

1 through 60 95 90 85 82 79 76 75 75 75
DPP 3600

75 through 250 95 90 89 89 93 85 87 81 81

1 through 250 DPP 1800 95 90 85 82 79 76 75 75 7t

1 through 10 95 90 85 82 79 76 75 75 75

15 through 75 TEFC 3600 95 90 85 89 90 85 85 85 84

100 through 150 95 90 85 89 92 91 89 85 84

1 through 30 95 950 85 B2 79 76 75 75 75
TFFC 1800

40 through 150 95 90 85 89 91 90 87 80 75

3.5.1.11 Shock resistance. Motors shall be capahle of withstanding the high-impact
shock test specified in MIL-S5-901 and 4.3.4.19.

3.5.1.12 Brush hol der support The brush hol der support shall be secured to prevent
| oosening of the support under” shock or vibration (see 3.1.18.1 through 3.1.18.4").

3.5.1.13 Method of attaching fans to shaft. Were fans are not an integral part of the
shaft, one of the follow ng methods—s=I~be used in attaching fans to the shaft:

A key, shaft shoulders and rings or tubing.
¢) A Ihong key secured in a closed-end key seat with |ocked set screw secured on

the Key.

() A W)Odr)lljff key with a |ocked set screw secured on the key. Design shall be
such that the set screw will not produce unbal ance.

(e Asplit fan with clanping bolts and key.

?ag A key, shaft shoulder and a nut with keyed | ock washer.

3.5.1.14 Thread cutting screws. Thread cutting screws (self-tapping screw) shall not
be used to secure any part of the notor.

3.5.1.15 Securing terminal leads. Terminal wire |ead clanps shall be provided. O anps
shal | assure that ,ext;erna strain= not transmt stress to wire and connections wthin the
nmotor frame.  Friction rubber bushings, uncl an}ged, shal | not be used. Sealing conmpounds for
anchoring |eads shall not be used (sée 3.1.25.3).

3.5.1.16 Cable connectors. Connectors shall be of the solderless type confornmng to
M L-E-16366 (see 3.1.25.4).

3.5.1.17 Tenporary air filters. Wen specified (see 6.1.1), notors shall be designed
to operate satisfactoriTy~en air intakes are covered by a filtering ged|4a1£s§zel 63 1.1) “tenp-

orarily attached to the motor housing. Wen tested as Specified in 4. nmotors wth
tenporary filters shall not exceed temperature rise specified in table I by nore than 10"C

3.5.2 Nonmmgnetic motors. ~ Nonmmgnetic motors, when si)ecified (see 6.1.1) shall neet
the additiona r;eqw ments specified in 3.5.2.1 and 3.5.2.2.

3.5.2.1 Design. Design of the motors shall be as foll ows:

a) Mtors shall haye not |ess than four poles.
h) Protuberances of magnetic material, such as feet or supports shall not be used.
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3. 5.2.2 Mterials. Materials shall be as fol |l ows:

(a) Parts shall be of nonmagnetic material. Nonmagnetic material is defined as
material which has a maxinmum permeability of ['ess than 2 after fabrication
(b) Tq%luse of ferromagnetic material shall be considered for the following parts

1 arts in the electrical magnetic circuits. _
2 arts for which substitution of nonmagnetic materials could not be
PrOVIded without inpairing either the strength or satisfactory opera-
ion of the notor

- 3.5.3 Pump notors. The following additional requirements shall apply to punp notors as
applicable

(a) For dripproof protected punp motors, when an air intake at the punp end of the
nﬁtf¥ I's provided, the air flow direction shall be at right angles to the
shaft.

(h) Except motors supplied with friction type seals as used in submersible and
watertight motor enclosures, a slinger with Puard shal | be provided on the
mot or shaft immediately outside the“end shield to prevent entrance of water
into the bearing housing. The slinger shall have an external dianmeter of not
less than 1.5 tinmes the shaft dianefer and an axial clearance between the end
shield and slinger not greater than 30 roils. \Mere the slinger end shield
or the punp design or both will insure that no |nhury,to per sonnel shal
result and no entrance of water into the bearing housing shall take place
wi thout the guard, the guard need not be furnished. Balancing rings my
also serve the function of a slinger if so designed.

() In addition to the requirements of 3.5.1.6, ball bearings shall be grease
| ubricated and have the facility to be relubricated. earings shal'l be |oose
(c3) internal fit design. Bearings shall be used for 3600 r/fein notors
except when otherwise specified (sée 6.1.1) .

d  The maxinmum value of full-load slip for 2 poles, totally enclosed, fan cool ed
centrifugal punp motors, 100 hp and above, shal| not exceed 1.25 percent at
the conclusion of continuous full-load heat run

3.5.4 Mtors for submarine service. |n addition to the requirements of 3.1 through
3.5.1.17 (see 6.1.1) the requirments specified in 3.5.4.1 through 3.5.4.14 shall applyto

motors for subnarine service

3.5.4.1 Enclosure.  The enclosure shall be one of those listed under 3.1.8 or shal
be special as specified {see 6.1.1) except that dripproof protected notor shall neet the
requi rements of ML-STD-108 at 45 degrees fromthe vertical in lieu of 15 deqrees

3.5.4.2 Munting. Horizontal notors shall be suitable for either deck mounting or
over-head suspenston.- Dual ended ventilated fair inlets in both end shields and air outlets
in frame) dripproof protected horizontal notors shall be considered suitable provided a
shield is designed to neet the necessary drlpﬁroofness requirements when the motor is suspend-
ed from an overhead structure. This shield shall be provided when required by the contract
or order; however, it shall be shown on the notor drawing, whether the shield is or isnot
furnished, in sufficient detail to permt fabrication b% a Government activity. — Tests on
dua{hendeg dripproof protected horizontal notors shall Dbe conducted with the shield installed
on the notor

3.5.4.3 Feet. Un|ess otherwise specified in the contract or order, the feet shall be
detachabl e and secured by neans of bolts if by this arrangenent the motor can be passed
througp a specified diameter round hatch. The bottomof the feet shall be machined to a
~of 100 to 125 microinches root mean square (rns). The bottomof the feet shall be
?I??d in lieu of painting. Deviation fromcoplanarity of the feet shall not exceed the
ol I owi ng

Frane By feeler gage
(Inch)
182 - 326 0.002
364 - 445 .003
Above 445 . 004
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3.5.4.4 Terninal boxes. Except for symmetrical motors neans Shall be provided for
mounting the, termnal box on either side of the frame. Internal leads shall be of sufficient.
length 1o allow connections to the termnal box on either side of the frane. For horizontal
mtors , the end shields shall be interchangeable the frame shall be capable of being turned
end for end, and the rotor shall be reversible in the assenbly. On vertical motors, mounting
holes shal| be symetrical so that stator can be rotated 180 deqrees on the nounting founda-
tion.  Wth symetrical notors, a note shall be added to the notor draw n? indicating that
the notor is symmetrical and the procedure for interchanging the end shields reversing the
rotor assenmbly and rotating the frame shall be given.

03.5.4.5 Ball bearings In addition to the requirenents of 3.5.1.6, quiet operation
bearings and fit ups sha e in accordance with ML-B-17931.

3.5.4.6 Center of gravity.and radii of gyration. The center of gravity of the notor
?Rd (tjhe radii of gyration of the notor about its three principal axes shall he indicated or.
e draw ng.

. 3.5.4.7 D,fnam'c bal ance The degree of bal ance shall be “Super-precision” in accordance
with table XVI'unless, otherwise specified in the contract or order.

. 3.5.4.8 Inclination. Mtors shall operate within the requirements specified herein
whi l e maintaing satisfactory lubrication under the follow ng inclined operation:

(a) Permanently inclinded 45 degrees in any position from the normal _
(1)  For horizontal motors, the notor shall be inclined 45 degrees from hori
zontal in positons with front end down , near end down, rear end down,
base tilted to the right, and base tilted to the left.
(2) F%rtviecrgll cal motors, the motor shall be inclined 45 degrees fromthe

(h) Rolling 60 deqrees from horjzontal or vertical in any position specified in
In (a) (1) or (2) , respectively.

. 3.5.4.9 Structureborne noise. Structureborne noise of nmotors, when tested as specified
in 4 3.t46.1 and 4.3.4.6.2, shall not exceed the linmits specified in ML-STD-740 for type ?
equi pment .

3.5.4.10 No-load electrical balance. The maxinum deviation of an?/ phase current from
the average of all phases shall not exceed 3 percent of the average no-load current when
tested in accordance with 4.3.4.9.

3.5.4.11 Shafts.  Keyways which extend up to the bearinq scat. shall be end mlled.
keyways shall not extend under the bearing nore than absol utely necessary and under no
cifcunstances under the ball track.

.4.12 Frames and end shields. The diameter bolt circle for the Ic
|

| earance holes of
Srance of the
S

3.5
the end bracket shalT nave a folerance not exceeding 25 percent of the to
shal | have the

clearance holes. Angular positioning of the clearance holes for these bo
sane tolerance as thé tapped holes in the frane.

_ 3.5.4.13 Coveys, plates and hoods. The use of flat covers, plates and hoods should be
avoided.  Encl osurés shall Dbe stiffened by the use of ribs, fornmed shaping, and simlar
measures.  Natural frequencies of all major parts Shall be greater than 1.4 tinmes the maxi mum
frequency of exciting forces nost |1kely to force theminto vibration such as mechanical
unbal ance, magnetic effects, and fall blade effects.

3.5.4.14 Warning plate. A ﬂl ate bearing the warning “SPECI AL Q| ET DESI GN MOTOR
M L-STD- 740 - HANDLE %V H CARE' shall be attached to notor frane.

.3.5.5 Mtor for |low noise agFIications (surface ships only). In addition to the
requirements of 3.1 throug 0. 1 the requirements specified in 3.5.5.1 through 3.5.5.4
shall apply to notors for™low noise applications for surface ships when specified (see 6.1.1)

. 3.5.5.1 Ball bearigs. _In addition to the requirenments of 3.5.1.6, ball bearings shall
be in accordance wth IVIIE-B 17931 Standard bearings in accordance with FF-B-171 may he

used provided they are not bresel ected on the basis of special |ow noise requirenents of fits
and tolerances.

) 3.5.5.2 Dynamic bal ance. The degree of bhal ance shall be “Super-precision” in accordance
with table xv unless otherw se specified in the contract or order.
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3.5.5.3 Structure noise. Structureborne noise of notors, when tested in accor-
dance with 4. 3.4.6.1 and 4. 3.4.6.2 shall not exceed the linmts specified in 6.1.1.

3.5.5.4 Shafts. Keyways which extend up to the bearing seat shall be end nilled.
Keyways shal | not extend under the bearing nore than absol utely necessary and under no circum
stancés under the ball track.

3.5.6 Service C notor requirernents. When service C notors are specified {see 6.1.1), the,
shal | be narine tyge comercial nmotors neeting the requirenents specified in 3.1 to 3.4.2 and
3.5.6.1 through 3.5.6.3.

... 3.56 General . Protection against corrosion shall conformto ML-E-917. Tenperature
linmts shaﬂ][ conform fo table 1. g m

3.5.6.2 Magnet wire. . The magnet wire shall be of such size as to pernit rewinding with
one of the types specifred in ML-E917.

, 1.5.6.3 Ball bearigs. Ball bearings shall be of such type as to permt replacenent
with any of the e speCified in 3.5.1.6. Facility for lubrication shall be furnished as
required (see 3.1.22,2.1 The axial novenent of the shaft shall be not nore than 0.045 inch,
including bearing end play, when the application does not require the end play to he nininized.

3.6 Technical data. The contractor shall prepare technical data in accord ith th
data or(Eerl n% ocument 1 ncl udedcl n the contract & F<))rder ?see % 1.% and as specﬁplcgdw n the
3.6.2 through 3.6.4.

3.6.1 Draw ng review The review activity shall be NAVSEA or the NAVSEA field repre-
sentative delegated such review authority.

0 3.6.2 Drawing for service A motors. Drawings for service A motors shall be multi-
detai| ed wherever possible and figure 5 may be used as a guide for format and arrangenent.
In addition, draw ngs shall contai’n the fol'low ng informtion:

(a)  An_ assenbly end and side view show nF; all parts of the motor identified with
pi ece nunber in the Iist of material's and direction of nounting. The assenbly
side view shall show a |ongitudinal section of the notor above the centerline.
The assenbly end view shalT show a transverse quarter section above the )
centerline. = These assenbly views shall clearly show the follow ng information:
(1) bearing housing construction, bearing fits and tol erances, and provision

for shaft expansion. Bearing fits and tol erances may be shown as a
note on the drawing or on other assenbly views. o

(2) Sectional view of collector rings (where “used) , brush rlggl ng and_ brushes,
desjgn and materials of all brush rigging and brush hol der stud instal-
lation, and methods of supporting brush Figging, brush hol der studs and
brushes agai nst excessive deflection due to high inpact shock. If
necessary for clarity, a separate detail shall be included on the
drawing. ~ Brush information shall include manufacturer’s qrade, Govern-
nment grade and Government form nunber. ) ]

(3) Method~of retaining col|ector rings and insulation, sleeves. rings, and
rotor core to shaft. \Were a press fit is used to secure the rings or
cores to shaft the interference fit and m ninmum pressure to force the
cores or rings on the shaft shall be shown. Where a shrink fit |s
used to secure the ring or cores to the shaft, the interference fit and
mhm nmum pressure to refrove the rings or cores from the shaft shall be

. _shown.

(4 Baffles and screen guards and the method used to attach themto the
end shields or frames. .

fg] Method of attaching termnal box to frane. ,

Met hod of bringing cables out of frame into terninal box and the nethod
of protecting these cables against chafing at sharp netallic corners.

(77 Method of clanping motor [eadS in the termnal hox to prevent strain on
internal connections and nethod of protecting lead insulation against
abrasion by the clanp. ) . ]

(8) Method of aftaching fan to shaft and detail of fan showi ng constructions
and number of bl ades. , _ _

(9) Overall dimensions Including nounting, shaft extensions and key.
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(100 Method of securing stator core to frame to prevent axial and rotational
nmovenent and the m nimum pressure to force the core in the frame shall
be shown if a press fit is used in conjunction with other means. \Mere
a shrink fit is used, the pressure required to force the stator core
out of the frame shall be Shown.

11) Lifting means where required (see 3.1.29).

12 Direction of air flow . )

13) Total axial movement of the shaft to include bearing end play. )
14)  Details required by this specification and not covered in the foregoing
enuner ati on. . . . . , . .

A detail working drawing of the shaft including bearing mounting di mensions,

A schematic wiring diagramof the notor w ndings, _ _
Drawi ng of wri n? arrangement and stator conneCtion diagram A connection
tabl e of notor leads for two or nmore speed or dual voltage notors.

Cuar ant eed Performance I'ncluding |ocked-rotor current, torque and power
factor; pull-up torque, breakdown torque, and efficiency and power factor
at 2/4, 3/4 and 4/4 1oad.

Stator inside diameter, and core |ength. ) )

Rotor outside dianeter, nunber of bars, and bar material. Indicate reference
line and dinension for |ocating rotor axially on shaft in connection with
replacenent of shaft or rotor. )

Size of end ring and end ring material.

Wnding data of “stator, including:

Number of poles,

Type of connection.

Nunber of slots.

Nunber of coils.
winding pitch in slots,

Turns I'n series per cqil. )

Conductor circular roils or size and form(round or rectangul ar).
Conductor insulation and Government specification.

Resi stance between terminals in ohns.

Viéight of copper in Pounds._ ] ) o )
ulation materials and their dimensions and applicable specification of
e following:

Slot celT.

Spacer .

Top wedge.

“U” wedge (where used)

Insul ation between phases,

Insulation on coil extension, )

[nsulation on coil leads and connections. )

Conplete stator. Governnent specification and grade of varnish.

Lead wire size and current carrying capacity, and |ead wire markers.
(l For wound rotor motors, data as specified in (s) (2) shall be shown.
Sl'ot sections show ng di mensions of sections and details of slot wedges,

slot armor, coil spacers, and s|ot tubes.

Sket ches showing in detail how field coils, where used, are assenbled,
insulated and supported on the pole pieces, and nmethod of preventing
excessive relative notion between the various conductors and w ndings when
subj ect% _to high-inpact shock. ) )

Where rubbing sedls are used, a sketch showi ng construction of seal and
met hod used to secure seal in its housing and shaft to prevent axial or
rotational novenent. o ] )

Sket ches for each type of winding, other than that required by item(l),
showi ng a cross-section of the winding with relative location and identi-
fication of insulating materials shown. o
Test data. In the case of nultispeed motors, the specified data shall be
i ncl Ud§|d fofr each definite s(s)eed:

1) Table_ of tenperature conditions containing the follow ng:

(1) a. Tine angpﬁ 5oad ang anperes. ] g. J ]

h.  Thernocoupl e readings of items listed in table | and ambient
tenperature at shutdown with readings at one hour before shutdown
in case, of short-tlntf dutl}/ motors this colym need not bef=
ﬂ Ideted) , final while running (prior to shutdown) and after
shut down.

(2) The resistance in ohms and rise by resistance in degree centigrade

i ncl udi ng% the follow ng: )
a. Cold tenperature in degrees centigrade.
b. Hot tenperature at end of full-load heat run.

2
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c. Rise calculated by resistance. . ) .
(3) Performance at rated voltage and frequency including the follow ng at

4/4, 314, 2/4 and O |oad. } o
a. Actual load , anperes, watts, r/nin, efficiency, power factor and

torque.

(4  Torque dgta for locked rotor, pull-up and breakdown listing volts,
.anmperes, r/nin and foot-pounds as applicable.

(5) Air-gap in inches for sleeve hegaring notors onl2y.

lgg) ~Weight of the conplete motor and weight and WR® of the rotor.

etail of the identification plate and identification plate data (aria. other
information plate detail and data where required) . ere an identification
plate draw ng has been submitted to NAVSEC, it will not be necessary to show
a detail of 'the identification plate on the motor drawi ng. However, it show
be necessary to identify the plate in the [ist of material and show the
manufarturer’ s draw ng hunber of the identification plate drawng,

A note identifying bearings by Goverment type or class or both, Size and
series.

A note identifying the t¥>pe and class of the applicable Governnent standard
bearing puller (see GGG P-781) .

Addi tional insulation data: . . .

(1) The followi ng additional insulation data shall be included on each
command drawing or on a separate insulation drawing. |f the data are
shown on a separate |Hsul ati Fn drawing covering insulati og Practl ce Lor
a nunber of motors, the insulation drawng can be referred to on eac
appl 1 cabl e notor drawing s.ubé ect to the follow ng:

a. A manual is being supplied for the driven equipnent. and a copy of
both the notor and insulation draw ngs are included in the manual.
When a manual is not being supplied for the driven equjpnent, refer-
ence to the insulation diawing on the notor drawing will be permt-
(tjed provided the insulation drawing is furnished with the notor

raw ng.

(2)  These addit?onal data, together with the information required by ﬁj .

(k), (1) and (n), inclusive, shall| conpletely describe all insulation
used , ‘indicatind the materials, dinensions, forms , sequence of w nding
and insulation operations, nunbers of |ayers and amount of overlapping
of tape applications, treatment schedul es prebake period and tenpera-
ture, nunber of dips and class of varnish used. varnish manufacturer’s
identification nunber or synbol, tenperature and duration of baking
tenperatures, vacuum and pressure enployed during inpreagnation, (where
used) as a[)pllcable for each type of wound assembly (main field I's,
stator coils, and wound rotor assenbly) including:

a. Conductor strand and turn insulation. ) )

b. Coil insulation including slot and end turn insulation of each arnma-
ture coil, ground insulation, coil turn separators, coil end turn
handing insulation, and support pads between coils and armature,
rotor or pole piece supports. o . .

c. Oher sketches and data as necessary to provide instructions in the
met hod of manufacture (insulation ‘and forming of each wi~dling
These sketches shall show such details as dinmensions, the direction
and overlap of the varjous tape wndings on strands. conductors,
turns and coils, the distance that coil slot insulation and sl ot
wedge extend beyond the iron, and the original and final shape of
the” wound conductors and coils, including flare. A sketch shall
be shown indicating the location of pins or the formfor w nding
nush or random wound coils. .

d. Each sketch shall be identified as to the design of notor and the

~ type of winding. . ) .

Cassification block directly shove title block including manufacturer’s
type and class, frame size, duty, enclosure’, speed class, synchronous and
full-load rfrein, hp, volts, Hz,” phases, type of rotor, design. class of
insulation, type of mounting, service classification anbient tenperature,
and nom nal (calculated) full-load anperes with the follow ng notation.
lnt'addltbllon the follow ng identification shall be placed below classifi-
cation block:

1) For submarine motors - “SPECIAL QUIET MOTOR DESI GN. M L- STD-740".

) For nonmagnetic motor - “NONMAGNETIC (NM".
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(Note; This calclated value of full-load anperes can be used as a basis for
selecting the distribution s>ést em conponents and overl oad heaters or relays. Wen
the test data required by 4.3.4.14 becones available the calculated full-1o0ad cur-
rent shall be conpared with the actual full-load. If the calculated current differs
from the actual full-load current by nore than 10 percent for motors of 10 hp or
less, by nore than 7-1/2 percent for motors of 15 throu?h 75 hp, and b}/ no nore
than. 5 percent for motors over 75 hp, the drawings shalT be corrected to show a re-
conciled value for calculated full-load anmperes.. , ,

u  CGovernment specification, size, and quantity agpllcable to motor termnal lu%s.
v)  Phantom view of grease cups flagged and |isted by size in the parts list. wit

the following conment in the réemarks colum: “Repair part only".

(W (I'n drawi ngfs covering equipment shock-test, which have been found satisfactory,
there shall be indicated the follow n(};]: _

(1) The file nunber and date of the shock-test rernort and the file nunmber
] and date of the command or agency concerned l[etter of review.

SX; Airborne noise and structureborne noisé test data.
on class Hor N insulated motors, the file nunber and date of the command.

or agency concerned letter accepting the insulation suitability test.

(z) Inthe parts list, identify onboard Tepair parts by an asterisk and add the
following note under the parts list: ~ “Piece numbers identified by an asterisk
are normally supplied as onboard repair parts. For onboard repait parts
actual ly furnished refer to the contract or order” . .

(aa) On tnon_malgnetlc mtors, the unit weight of all items constructed from magnetic

material’s.

b) On motors with sealed insulation system the file nunber and date of the

suitability test report. , ,

(cc) In the specifications and exceptions block, include the nunber of the _
specification, the revision and effective date, the amendment and effective
date, as applicable, and additional data pertaining to special require-
ments of the procurenment specifications.

NOTE: Figure 5 is indicatjve of the general arranagemant and information desired by the
command or agency concerned for a service A notor drawing for a two-speed Integeral "hp, a.c.
notor. The conmand or agency concerned rec,oPnlzes that the information required on other
designs of notors; such as single speed, w /[l not be the same as shown hereon. In such cases
[t wll be permissible to add or subtract the necessary colum, and information so as to fit
the particul'ar notor.

3.6.2.1 Test resalts. Results of the first periodic tests, verified and attested by
the manufacturer’s quality control representative shall be included on and nade a part of
the finished drawings of Service A motors.

3.6.3 Service A nptor desi gn manual system  \Were practical, a notor desj Pn manual
system may be used in Tieu of the draw ngs specified in 3.6.2. This systemshall consist of
a nmotor design manual and an application draw ng.

3.6.3.1 Mtor design manual. The design manual, where furnished, shall be on standard
8-1/2 by 11 inch sheets bound in a hard cover. The design manual shall cover only standard
gener al purPose nmtors as S}%ecmed on fiqures 1 through 4, and c|ose-coupled punp notor
Standards of M L-P-17840. he design manual shal | contain general construction details
(drawings, tables, and so forth) required by 3.6.2 and the followng (see 3.6.3.2) :

(a) Each desi (Tzn, construction , or treatment nethod shall be detailed separately
and shalT be 1dentified by a suitable nunber of lettering system
() Limts on conbinations of designs used shall be stated.

. 3.6.3.2 Application draw nq. This drawing shall be used only in conjunction with a
design manual . The draw ng shall conformto figure 6 in formand Qeneral arrangenment and
shal T contain the follow ng mninum data:

(a) Data as required by 3.6.2 (ag (12) second sentence only, (2) last sentence only,
|49), %1),_ (12) and (13); 3.6.2 (c¢) through (k), f(n), 0), (qf)] through (bb).
}b} The remaining data of |3.6.2 shall 'be covered by refefence to the design manual .

a
¢) The drawing shall be identified as an application drawing and shall reference
the desigh manual for specific motor construction details.

. 3.6.3.3 Application drawing review The review activity shall be NAVSEA or the NAVSEA
field representative delegated such review authority.

3.6.3.4 Design manual review  Design manual s shall be submitted to NAVSEC for review.
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) 3.6.4 Drawing for service C notors. Drawings for service ¢ notors shall be nulti-
det ai | ed wherever possible and shall conformto figure 7 in form and arrangenent.

(3 An outline drawing giving all dinensions, clearance holes, tapped holes,
hol es for mpunting and position of mounting. o

(h) Stator data including inside diameter, cor€ length and winding data, Wnd-
ing data to include:

Nurber of pol es,

Qpe of conpection.

unber of slots.

Nurher of . coils.

Wnding pitch in slots.

Turns 1n series per coil.

Conductor dianeter. o )

Conductor insulation and Governnent specification.

Resi stance between termnals in ohns.

( Wi ght of copper in pounds. . . . .

(c) Treatment of wound stator. —Nunber of dips and bakes including baking
tenperatures and period of baking. ] ] ]

(d) Rotor data jncluding o.d. number of bars, bar material, size of end ring, and
material of end ring.

OO 0O~ U1 GO RI—

(e) Ilsul gltiton nﬁteri al s and applicable specification for the follow ng:

ot cell.

2 1Spacer .

3 op wedge.

4 "u" wedge (where used)

5  Insulation between phases.

6) Insulation on coil extension, )

‘T Insulation on coil |eads and connections.

g II_ns(ljjl ation on conpleted w ndings.
ea

wire.
(f) tail of slot section, showing details of slot wedges, slot armor, coil
spacers and slot tubes,
% A detailed working drawing of the shaft. . .
Schematic wiring diagramof motor windings and stator connection diagram
1] \Weight of conpléte mdtor in pounds.
j) CGuaranteed performance including |ocked-rotor current, |ocked-rotor torque,
| ocked-rotor power factor, j)ul -up torque, breakdown torque, and efficiency
and power factor at 2/4, 3/4, and 4/4 load,
k Title and classification block as required in 3.6.2(t).
| Parts list for repair parts and tools (onl Lvmth manuf acturer’s part nunbers.
Phant om vi ew of grease cup (where used) with note indicating that it is
a repair part item only.
(n) A connection table of nptor |eads for two or more speed or dual voltage
gptor or both.  Terminal markings shall be shown on connection and wiring
iagrams .

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract, o
the contractor s responsible for the performance of all inspection requirements as specified
herein.  Except as otherwise specified in the contract, the contractor may use his own or
any other facilities suitable for the performance of the |nsPect| on requirements specified
herein, unless disapproved by the Governnent. The Government reserves the right to perform
any of the inspections set forth in the specification where such inspections are deened
necessary to assure supplies and services conform to prescribed requirenents.

4.1.1 Performance test. Tests requiri n% assenbl Y with the driven auxiliary for which
the motor is designed may be conducted at either the plant of the auxiliary machinery con-
tractor or the mofor confractor. |f the contract or order requires tests ‘other than the tests
specified herein, the notor contractor shall P,repare a list of these tests and subnit it to
the Government for acceptance prior to conducting the tests.

4.1.2 Records. Records of the results of in-process inspection and perfornmance tests
shal | be conplete and available to the Governnent. Test forms whjch have been grepared, hy
the motor manufacturer shall identify each test as in this specification and shall provide
for recording all required data. The test record shall be authenticated by the manufac-
turer’s quality control representative.
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4.2 Sanpling.
4.2.1 Sanpling for in-process inspection. Processes, parts, subassenmblies, assenblies,

and conmplete motors shall be inspected to determne conplv‘}nance wth %h? rg%m rements of this
specification. Sanpling and other statistical nethods, en used, shall be appropriate to
tﬁe item inspected, to the manufacturing method involved, and to the previous Inspection
experience for that itemand for that manufacturi n% nethod. ~ Statistical and engineering
anal ysi s shall be used to evaluate the results of the sanpling and statistical nethods.  The
following are authorized for use:

a)  ML-STD 105.
b) ML-STD-414 .

4,2.2 Sanpling for periodic tests. Mtors shall be selected for periodic performance
tests in accordance with table XVII| and shall be subjected to the agﬁl I cabl e peri 8d| c es&s
in accordance with table XI X and table XX, as alﬁPI icable. However, one periodic shock,
and expl osmngroof encl osure test need be run unless there has been a change in design which
affects the shockproof or explosionproof characteristics. A conplete set of periodiC tests
is required after any change in design which affects the performance characteristics, If
routine test data reveal variations beyond normal manufacturi m[; tol erances, any or all of t
periodic tests may be required on a particular motor to denonstrate that it conforns to thi
specification. IT a notor sanple does not meet performance requirenents under periodic tes
that motor and those of the sanme design and | ot shall be cause for rejection. After the
design has been nmodified and t-he revisions incorporated into the sanple, the sanple may be
resubnitted for tests.

he
S
ts,

TABLE XVIII. Sampling for periodic testing.

1/

number of motors offered Number tested~
each 12 months

First motor of given design and rating
1-12 motors of identical design and rating
13-24 motors of identical design and rating
25-50 motors of identical design and rating
51-100 motors of identical design and rating
101-200 motors of identical design and rating 5
20]1 motors of identical design and rating 5 plus 1l/hundred or
fraction over 200

N W N =

L/The first motor tested is included in fiquring succeeding quantities if
offered for delivery in the same 12 nonths. “That is, if the first motor
tested is accepted Tor delivery in the same 12 nonths as 8 others are
offered for delivery, no additional notors need be selected. If the
first motor tested is accepted for delivery in the sanme 12 nmonths as 27
8ther|s atredoffered for delivery, 2 additional for a total of 3 shall
e selected.

4.2.3 Sanpling for routine tests. Mtors offered for delivery on a contract or order
shal | be su g]ect,e to the applicable routine tests specified in table XIX to determne con-
formance with this specification. Nonconforming notors shall not be offered for delivery.

~ 4.2.4 sanpling for repair parts. Mbtor repair parts shall be subjected to the inspec-
tion specified in 4.2.5 and the applicable tests specified in 4.5.1 through 4.5.2.3.

4.2.5 Exanination of repair parts. Mtor repair parts shall be subjected to the in-
process examnation required by 4.2.1 to ascertain_that the materials and workmanship are
In accordance with the applicable specification. This exanination shall deternine if the
repair parts are exact duplicates of those used in the notor.

4.3 Service A notor tests and exanination.

4,3.1 Factory inspection during manufacture for service A notors. The notor nan-,
facturer's in- Rr ocess i nspection shalT 1nclude the applicable Item of inspection contained
in appendi x B herein, selected in accordance with the design, manufacturing methods, and
sequence of operations.

4.3.2 |nspection s;istem The contractor shall provide and maintain an inspection
gylstze)m in accordance with the data ordering docunent Included in the contract or order (see
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4 3.3 Tests. Routine and periodic tests shall be in accordance with the ar)plicable
tests SpeCifith table XIX. Vertical motors with sleeve or oil lubricated ball bearings
shall be tested in a Vertical position.

TABLE X X. Routine

and periodic tests.

| Applicable test paraaraph
Description of test e e e e e —_—
Rontine tests Perindic tests
Material 4.3.4.1 4.3.4.1
Air gap measurements (sleeve hearing motors only) 4.3.4.2.1 4.3.4.2.1
Resistance (cold) 4.3.4.3 4.3.4.3
Lubrication 4.3.4.4 4.3.4.4
Airborne noise:
By observation 4.3.4.5.1 4.3.4.5.1
By instrument:
Surface ship applications | eo-——-o-- 4.3.4.5.2
Submarine applications 4.3.4.5.2 4.3.4.5.2
Structureborne noise (submarines only) 4.3.4.6.2 4.3.4.6.1
Structureborne noise {(surface ships low
noise applications only) 4.3.4.6.2 4.3.4.6.1
Dynamic balance 4.3.4.7.2 4.5.4.7.1
End play:
Sleeve bearing motors 4.3.4.8.1 4.3.4.8.1
| Ball bearing mntors 4.3.4.8.2 4.2.4.8.2
| No-load input (indnction motors) 4.3.4.9 ?.3.?.?‘
l Pull-up, breakdown and locked-rotor torque [ = ==------- 4.3.4.10 i
No-load phase characteristic data (synchronous
motors) 4.3.4.21.1 4.3.4,11.1
Load phase characteristic data (synchronous moters), = —=----—-- 4.3.4.11.2
Dielectric strength 4.3.4.12.1 4.3.4.12.1
j throuch throurh
| 4.3.4.12 3 | 4.3.4.12.3
Fffectiveness of enclosure: !
Submersible and watertight where submergence |
test option is used 4.3.4.13 4.1.14.13
Explosionproof (subsequent test waived) | = --------- 4.?.4.13
All others 1 T===== - §.%.4.13
lfeat run . mmesmsee 4.3.4.14.1
through
4.3.4.14.1.1.3|
Flectrical balance - s emem - 4.3.4.15 i
Weight e 4.3.4.16 |
Load test [ - 4.3.4.17 |
Inclined operation (oil lubricated and sleeve ‘ ’
bearing motors only) | e 1.3.4.18 :
i throuch |
i 4.3.4.18.4 |
. h . . . . { § 4 1 A 1q |
Shock (subsequent tests waivec) | TTTTTTIos i 4.3.4.15 !
4.3.4.2 4.3.4.20

Sealed insulation system

4,.3.4 Test procedures.

4.3.4.1 Material tests. \Wile it is not the intention of this specification, In
general, to require that all the material used in the construction of notors be tested in
accordance with the requirements of specifications referred to in each individual case, the,
Governnent shal |l require such material tests whenever, it considers it necessary to ascertain
that the quality of a material used is at least equal to the material specified herein and
covered by the referenced specifications, or as shown on the manufacturer’s drawing.

4,3.4.2 Air-gap neasurenents (sleeve bearing motors only).

4.3.4.2.1 The mininum air-gap between the rotor and stator iron shall be neasured by
feelers or gages. Measurenents shall be made in at least 4 places approxi mtely 90 nmechani cal
degrees apart. One of these measurenents, where practicable, shall be made at the bottomon
each end of the notor. The air-gap at any point on the rotor periphery shall be not |ess
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than 70 percent of the noninal gap, the nominal gap being half the difference between stator
bore and outside diameter of the rotor. \Wuere if is inpracticable to measure some or all of
the air-gaps directly as gpecified, an alternate, indirect method may be used at the discre-
tion of hde Government, The air-gap nmeasurenents shall be recorded and made a part of the
test record.

4,.3.4.3 Resistance. Resistance of the windings and the tenperature at which they are
measured shal | be taken—-and recorded. In the case of wound rotor induction notors, the
tre|§|stan(<j:es bet&/veden collector rings and the tenperature of the rotor windings shall also be
aken and recorded.

4.3.4.4 Lubrication. The effectiveness of the lubricating systemwth the notor inits
nornmal position shalT be observed during the progress of the other ‘tests, or by special test,
as the circumstances may warrent. Q1 rings of sleeve bear|n? motors shall turn freely and
there shall be no foaming of the oil. Lubricants simlar to those required for service
operation shall be used. "It shall be denonstrated that the motor lubrication is satisfactory
that the specified [inmtations of the bearing tenperatures have not been exceeded, and there
is no suction of lubricant into the electrical w ndings under any operating condition. The
test report shall indicate that such tests have been rade

4.3.4.5 Airborne noise.

4. 3451 By instrucnent Cbservation shall be made of notor noise during the progress
of testing to détermne that the motor is free from any degree of noise conparably-greatéer
than that “inherent in the given type and size of notor.

. 4.3.4.5.2 By instrument. Airborne noise tests shall be conducted with the notor oper-
ating at no-load and sha e in accordance with M L-STD 740.

4.3.4.5.3  Test reports. Test reports shall be submitted in accordance with ML-STD 740
and the follow ng:

a) Detailed reports for all periodic tests.
b) Short reports for all routine tests.

4.3.4.6 Structureborne noise.

4, 3461 By instrunent (for periodic tests). Structureborne noise tests shall be
conducted with the notor operating at-no-Toad and shall be in accordance with M L-STD 740.

4.3.4.6.2 By instructnent ?for routine tests). Structureborne noise tests shall be
conducted in accordance with 4.3.4.6.1 for the on-e transducer |ocation which produced the
highest reading during the periodic test in 4.3.4.6.1

4. 3.4.6.3 Test. reports shall be subnitted in accordance with 4.3.4.5.3.

4.3.4.7 Dynanic bal ance.

4, 3471 By instrument. The mechanical bal ance of the conpletely assenbl ed notor and
any speci al attacﬁmants gsucﬁ as brakes or overspeed switches) shall be measured. The nethod
of “test shall be as follows:

(a) Place the motor on an elastic npunting so proportioned that the up and down
natural frequency shall be at |east as |ow as one-quarter of the operating
, r

speed of the motor.  To acconplish this, it is required that the elastic
mounting be deflected downwards at |east by the follow ng anounts due to
the weight of the nmotor. The deformation of the nounting should in no
case be nmore than 1/2 the original height of the elastic el enent:
Revoltions per minute Conpr essi on_(inch)
900

1,800 14

3,600 1/ 16

7,200 1/ 64

() Prior to assenbly, the rotor shall be balanced in a balancing machine with or

without bearings. If balanced with bearings, the inside bearing caps shall

be supported off the shaft during balancing. Bal ancing shal| be acconplished
in t\/\%ppl anes for both static an%, dynami c.gcorrecti on aﬂd sﬁall be carried out
to the practical limts of balancing machine operation.

35



Downloaded from http://www.everyspec.com

M L- M 17060E( SH)
¢) Areliabl
d The anpli t
direction giving the maxinum anplitude, wth the nmotor running, the axis of
the shaft in normal position and at normal voltage. The notof shall be
bal anced with 1/2 a standard key in the keyway: that is, a key of full length,

flush with the top of the keyway. Prel oading washers may be ‘used to danp
axial vibrations.

4.3.4.7.2 By _hand. The bal ance shall be checked by “Touch” without the necessity of
mounting on an €lastic base. If the notor feels to vibrate excessively it shall be retested
in actcobrldanlt:,e 'V\t“h 4.3.4.7.1 to determine whether or not the dynamc balance is within the
acceptable limt.

4.3.4.8 End play.

4,3.4.8.1 Horizontal sleeve-bearing motors shall be tested for “end-play” while at
standstil| k%y alternately pressing and releasing the rotor shaft at each end. ~ The require-
ments of 3. 5.1.6.3 apply.

e vibration indicator shall be enployed. ] ) )

tude of vibration shall be neasured on the bearing housing in the
ng

t

4. 3.4.8.2 Ball bearing notors shall be tested for end play at standstill. The require-
ments of 3.5.1.6.3, as applicable, and ML-P-17840 apply.

4.3.4.9 No-load input data. The no-load input data test shall consist of taking a
no-1oad input reading with rated voltage and frequenc a%plled at the motor terminals. Were
the rotor of the motor is supported bﬁ/ the bearings of the driven auxiliary, this test may
be conducted with the notor driving the unloaded auxiliary. Readings of |1ne volts and
anperes, watts input and r/rein shall be taken and recorded. The notor shall be run for a
tsulzﬂ cient period of tinme to allow bearing |osses to become constant before any readings are
aken.

4.3.4.10 Pull-up, breakdown, and locked-rotor torque. Pull-up, breakdown, and |ock
rotor torque values sha e obtaine test with motor operating at_rated voltage.  Readings
of voltage, current and torque val ues shall be taken and recorded.” For locked-rotor torque

test, the locked-rotor condition shall be mintained for 20 seconds. Tests may be initiated
with notor at room anbient tenperature.

4,3.4.11 Phase characteristic data.

- 4.3.4, 11.1 No-load data for synchronous motors. The no-load data test consists of .
taking a series of readings of armature amperees, field anperes and field voltage as the field
current is varied fromzero to a value that produces 150 percent of rated armture a} eres,

A reading of anperes in all phases shal | be taken and recorded with zero field. ~ Sufficient
data to plot a “vee curve”; that is, armfure an‘Peres against field anperes shall be taken
and recorded. The watts input at the mninumvalue of Stator anperes should check the sum of
the stator copper, core, friction, and wndage losses. This test shall be conducted at
rated voltage and rated frequency.

4.3.4. 11.2 Load characteristics. The load characteristics test shall be sinilar to
the no-load test except that data need not be obtained for zero field. Unless otherw se
specified in the contract or order, this test shall be conducted under rated |oad conditions.

4.3.4.12 Dielectric tests.

4.3.4.12.1 Ceneral. The dielectric test shall be conducted after all other tests have
been conpleted. The TrequencY of the testing voltage shall be not |ess than 60 Hz and shall
aﬂprom mate a sine wave. ~ If the insulation resistance of the windings is known to be | ower
than specified, due to dirt or nmoisture or damage to windings, this Shall be renedied before
the application of the dielectric test voltage. = The dielecfric test shall be conducted on
the conpletely assenbled machine and not upon individual parts. An exception is made in
case of repair parts which require dielectric tests; for exanple, repair coils and repair
rotating, elements with insulated windings. In the case of motors using capacitors, the
dielectric test on the notor may he conducted with the capacitor di sconnected. The capacitor
shall be given a separate dielectric test according to the rating of the capacitor used.

. 4, 3.4,12.2 Measurenent of test voltage. The neasurenent of the voltage used in
dielectric tests shall be made by the voltmeter nethod whereby the instrument derjves its .
voltage fromthe high-volt circuit either directly or by means of a voltneter coil ,?I aced in
the testing transformer, or throu[gh an auxiliary ratio ‘transformer, In any case, if the
capaci tancé of the machine to be fested is such as to cause wave distortion, the testing
voltage shall be checked by a crest-voltage meter. |f the crest-voltage meter is calibrated
in crest volts, its reading shall be reduced to the corresponding root nmean square sinusoidal
value by multiplying by 0.707. %
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4.3.4.12.3 Points of application. Test voltage shall be successively applied between

each electric circuit and all other electric circuits and_nﬁﬁal parts_grounde%. Test vol tage
shal | be applied in such a nann?r as to preclude the possibility-of pitting the bearings in
casg_of insulation failure. Voltage need not be applied between stationary and rotating

wi ndi ngs.

4.3.4.13 Effectiveness _of enclosure. Mtors shall be tested as specified in M L-E-2036
except that hose test o ripproof enclosures is waived.

4,3.4.14 Heat-run test.

4 ,3.4.14.1 CGeneral. The heat-run test for special purpose notors shall utilize im
bedded thernocouples in accordance with the fol|owing and nethods 1 and 2 of ML-E-917 for
the first item ~Subsequent periodic tests may be in accordance with nethod 2 of ML-E-917
The heat-run test for continuous duty notors ‘shall be in accordance with the follow ng:

(a) Rated motor load - 100 percent
b) Voltage - rated
¢) Time - until all tenperatures are constant.

Mtor |oad may be obtained by maintaining the current or watts input corresponding to rated
motor hp out put

4, 3.4.14.1.1 Details of tenperature tests

4,3.4.14.1.1.1 Normal |oad heat runs on continuous duty notors shall be continued unti
constant tenperatures have been attained in all parts of the"mptor. For notors haV|nﬁ
several continuous ratings, the heat run shall be conducted using the rating giving the
highest tenperature rises. In cases where the highest tenperature rises cannot be determined
prior to the test, the motor shall be tested separately for each rating. Tenperature
measur enent s 3% thermocoupl e shall be taken and recorded during the £rogress of the heat run
to determne when the constant operating tenperature has been reached. It shall be con-
sidered that constant tenperatures have been reach%d when at |east four consecytlve readi ngs
taken at 15-mnute intervals show no increase In the tenperature in any part of the motor
Tpehjfskséf?ce rise shall then be determined in accordance with the procedures for nethod 2
0 -E

4, 3. 4.14.1.1.2 The duration of the tenperature test of a motor with a short-time or
overload requirement shall be the tine specified for that rating.  |ntermttent and varying
duty motors shall be tested at the specified duty cycle. Inlreu thereof, the notors nay
be tested as short-tjme duty notors of sufficient rating to meet the actual |oad requirenments
The manufacturer shall submit to the command or agency concerned evidence that the short-
time duty rating used for test purposes is equivalent to the required duty cycle

4,3.4.14,1.1.3 Wen temporary air filters are to be used, the tests of 4.3.4.14.1 shal
repeated with the filter media specified (see 6.1.1), attached to the air intakes. Three

e
hi cknesses of filter media shall be used to sinulate a |oaded or dira% filter. Tenperature
imts of 3.1.30 shall apply. Test data fromboth tests shall be shown on the draw ng

4,.3.4.15 Electrical balance. Line currents measured durinP the heat run test may be
used to indicafe electrical balance. Requirements of 3.1.13 apply.

4.3.4.16 Wight. The weight of motor and rotor shall be taken and recorded

4.3.4.17 Load test. Wth the motor operating at rated voltage and frequency sinul-
taneous reading of the volta%f, frequency, anperes In each phase, speed r/irein and watts
shal | be taken at O 1/4, 1/2, 3/4, and 4/4 of rated hP' where hp. I oad may be maintained
by current or watt input or by torque. The notor shall be approximately at its normal
operating tenperature during fhese tests.

4,3.4.18 Inclined operation. Sleeve bearing and oil |ubricated ball bearing notors

b
t
I

only.
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4 .3.4.18.1 Inclination tests for horizontal motors shall, in general, cover the
following test positions:

() Surface ship notors:
Shaft inclined 15 degrees, front end |ow
Shaft inclined 15 degrees, rear end | ow. )
Shaft horizontal, notor base tilted 15 deqrees to the r|?ht.
Shaft horizontal, notor base tilted 15 degrees to the |eft.
(b)  Submarine notors sanme as (a) except that inclination shall be at 45 degrees.

4.3.4.18.2 Under each of the positions of inclination specified in 4. 3.4.18.1 the
mot or shall be run for a period of not less than 30 mnutes tor surface ship motors and 1
hour for submarine notors. This test may be made on the conbined notor-driven auxiliary.
The combined motor-driven auxiliary shall be run at not less than its maxi mum service speed,
and the driven auxillary need not be loaded. During the progress of these tests it shall be
ascertained that the mechanical balance is as good as it was in the normal horizontal position,
that there is no pouncing or grinding at the bearings, and that the |ubrication is satis-
factory. If the motor IS provided with oil-ring lubrication, it shall be ascertained that the
rings ‘do not rub or strike against the sides or ends of the oil well, that they do not “dance”
or Show ;'):ronounced, irregularity of novement, and that the shaft does not sling oil into the
not or. or submarine ndtors, ‘the bearing or lubricating oil tenperature at the conpletion
of test shall be recorded and shown on the draw ng.

4.3.4.18.3 Vertical notors shall be tested by inclinin? themto an angle of 15 degrees
for surface ShIP motors and 45 degrees for submarine notors fromtheir normal Position, jn
any direction $ hat direction whicCh inposes the nost severe condition, if there be any dis-
symetry) and Tor a period of 30 mnutes for surface ship motors and 1 hour for subnarine
mptors. ~" It desired, this test may be made on the combined unit used for the special opera-
tln% test. (Vertical notor-driven auxiliaries shall be tested by inclining themto an angle
of 15 degrees for surface ship units and 45 degrees for submarine units fromtheir nornal
position, in each of four different directions; nanEIg, (a) forward, (b) backward gc) to the
right, and (d) to the left. observations shall be made as ‘specified in 4. 3.4.18.2 for hori-
zontal motors and conbined motor-driven auxiliaries.)

4. 3.4.18.4 The suitability of motor-driven auxiliaries for operation when a ship is
rolling 45 degrees for surface sShips and 60 degrees for submarine notors to either side shall
be deternmined by inspection of design.

4.3.4.19 H g#-l npact shock test. Tests for lightweight motors shall be nine blows
delivered while the motor is operating under no |oad at nomnal speed. An additional nine
blows are to be delivered with the nofor stationary; separate notors may be submtted for
each series of nine blows if desired by the manufacturer. Tests shown in ML-S-901 under
group | and ﬁroup [11 1n the horizontal and inclined orientation for nmedium weight notors
shall be with the motor running under no load at nomnal speed. Tests under group Il shall
be with the motor stationary. “For inclined orientation medium weight motors shall be nounted
with the notor shaft axis inclined and shaft extension u?. Separate notors may be submitted
for each series of three blows if desired by the manufacturer. ~ Tests shall be’as specified
in ML-S-901 and with other features of the test as follows:

a) Required type of shock test. Type A, B, or C as specified Esee 6.1.1).

b) \%i ght eS|%nat|on of the shock” test (as required by the nmotor). Mtors
Vel ghi ng pounds or Tess sha e tested on the Tightweight shock testing
machine” Mbtors weighing in excess of 250 pounds and up to~6, 000 pounds
shal | be tested on a”medium weight shock testing machine. Mbtors weighing
aver 6,000 pounds shall be tested on a floating shock test platform ‘Wen a
motor shaft supports a part of a driven auixiliary, such as a punp inpel|er or
a clutch-type coupling, the motor shal| be shock tested with the shaft |oaded
with the part or with an equivalent weight for that part.

() Required class of equipment. Cass |, unless otherwise specified in the
contract or arder .
Required GRADE of equipnent. Grade A
e) Difinition of "failure to perform principal functions.".
1) Breakage of any parts, including mounting bolts. .
(2) Appreciable distortion or djslocation of any parts such as nounting feet,
pol es, coils, brushes, and bearings.
(3) Values of speed d|ffer|nq by more than 1 percent of the preshock test
val ues and no load input watts differing by more than 5 percent.
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(4) A.necglagilc%l bal ance of nmore than two times the value of bal ance specified
in 3.5.109.
(5 Either a bearing or oil tenperature rise or both in excess of that
permtted in table I. ) )
(6) Low dielectric strength. The notor shall be operated to obtain approxi-
metely rated tenperature rise of iron and wi ndings, then disconnected
fromits load or fromits source of power and a dielectric strength
test made to check the condition of insulation. This dielectrjc
strength test shall be made in accordance with 4.3.4,12 through
4.3.4712.3 except that it shall be made with an applied voItaPe equal to
]@5 per(;entt.. Under these conditions, insulation failures shall be cause
or rejection, | . . .
(1) Eail ureJto ass inspection. The motor shall be di sassenbled follow ng
checks (e) (1) to (e inclusive, and inspected thoroughl?; for damage.
The extent of di sass,enblt\; need be only to the point wheré the condition
of the motor can easily be observed. " The effects of the shock and sub-
sequent check tests on the structure, bearings, and insulation shall be
carefully observed and recorded.

(f) Method of mounting on shock-testing machine.  Munting adapters shown on the
olTowng figureS o -5 sha e used: , , ,
() Figure 6 for notors to he tested on the shock-testing machine for |ight-
wei ght equi pnent . ,
(2) Figures 9-1, 9-2 and 10-1 for motors to be tested on the shock-testing
machine for medium weight equi pment. .
(3) Astersetqmlraetc]iotr))r/nML- S-901 for notors to be tested on the floating shock

()) NMNumber of motors to be tested. Unless otherw se specified in the contract
or order, one motor of the Tongest core length in any one dianeter and of
simlar construction out of each group of enclosures listed bel ow, shall
be shock-tested:

() Goup 1L
a.  Dripproof protected.
(2 Goup 2:

a. \atertjght.

b.  Spraytight.

C. otally enclosed.
Goup 3:

a.  \Wtertight fan-cooled.
b.  Spraytight fan-coaled.
C.

G
G

(3)

Totally™ encl osed fan-cool ed.
oup 4:

(4) 4
ExII osi onproof, group D.

(5 Goup_5:

a.  Exploslonproof fan-cooled, group D
(6) Goup 6:

a.  Subnersible, all degrees. .
[f the manufacturer desires he may submit a notor frame of |ess than the
Ipn%est core length to the shock-fest. However, satisfactory conformnce
with the shock requirenents will be considered for nmotors having a core length
equal to or less than the core length of the notor tested.

(h) Disposal of shock-tested notors. ) )
1) "Mbfor which has been subjected to the high-inmpact shock test and

have failed to conformto the requirements will be rejected either in

whol e or any of the parts. ] ]

(2) Mtors which have been sub{ect ed to the high-inpact shock test and have
successfully passed this test may be offefed as an item under the con-
tract provided the post-shock-tests specified hereinafter are satisfac-
torily passed and provided the nechanical corrective measures specified
hereinafter are satisfactorily met. Muntjng flanges connecting directly
to the driven auxiliary shall” be replaced in"the event of ninor “deforma-
tion.  Mnor deformation affecting alinements, including alinenents with
the auxiliary, shall be corrected. ~Mnor deformations Shall be defined
as those whith do not cause unqualified rejection of the design under
the high-inpact shock test but which are in excess of the dimensional
tol erances specified on the applicable motor drawmng. Prior to delivery
of the motor, ball bearings shall be replaced.
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(i) Shock extension. Mtor shock test may be extended froma Prew ously satisfac-
tory shock test of a motor with a longer stator core |ength (sane outside
dianmeter and sinilar construction) to a mptor with an equal or shorter core
length.  The manufacturer shall subnmit a [etter of request together with the
the drawi ngs of each motor for review by the command, or a%ency concer ned.
After reviéw the manufacturer shall note on the drawi ng the test nunber and
date of original shock test, the inspector's letter, serial nunber and date,
and the serial nunber and date of the letter authorizing shock extension.

(j) Were the motor will be shock tested as part of an overall package, shock
test of the notor alone is not required.

. 4.3.4.20 Sealed insulation system The stator, including |ead connections, shall be
(s:éjgjzesgted to and meef the requienents for short time test procedures of |EEE STD-429 (ANSI

Note:  \Mile procedures of |EEE STD-429 (ANSI C50.26) are specified for formwound coils,
they are equal ly applicable to random wound coils.

4.4 Service C
] 4.4.1 Motor tests and examination. |nspection of service C motors shall be as specified
in 4.2.1 through 4.2.3 Service C notors shall be tested in accordance with table XX, "and

exanined as specified in 4.4.1.1.
TABLE XX. Service C tests.

Applicable test paragraph
Description of test e
Routine tests Periodic tests
S [N S
Material 4.3.4.1 4.3.4.1
Air-gap measurements (sleeve
bearing motors only) 4.3.4.2.1 4.3.4.2.1
Resistance (cold only) 4.3.4.3 4.3.4.3
Lubrication 4.3.4.4 4.3.4.4
Dynamic balance (by hand) 4.3.4.7.2 4.3.4.7.2
End play:
Sleeve bearing motors 4.3.4.8.1 4.3.4.8.1
Ball bearinqg motors 4.3.4.8.2 4.3.4.8.2
No-lcad input (induction motors) 4.3.4.9 4.3.4.9
Load test | e 4.3.4.17
Pull-up, breakdown and locked
rotor torque | eemeeo--o 4.3.4.10
Dielectric strength 4.3.4.12.1 4.3.4.12.1
through through
4.3.4.12.3 4.3.4.12.3
Effectiveness of enclosure:
Submersible 4.3.4.13 4.3.4.13
Explosionproof (subsequent
test waived) | eeeee--- 4.3.4.13
All others | eeeeee-- 4.3.4.13
Sealed insulation system 4.3.4.20 4.3.4.20

4.4.1.1 Each motor shall be subjected to a thorough examination to ascertain that
the material, workmanship, and design are in conformance with this specification. The fit
of parts shall be observed with particular reference to the interchangeability of such parts
as are likely to require replacement during the normal service life of the motor,

4.5 Repair parts tests.

 4.5.1 Coil tests. Resistance readings at ordinary roomtenperature shal| be made upon
repair coll “windings and the results checked against the values obtained for the coils of
the motors. If the resistances are materjally different fromthose of the motor coils, the
rep
to

air coils shall not be offered for delivery. Repair form wound coils shall he submtted
a dielectric test.
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45. 2 Repair rotor tests. Tests on repair rotors shall conprise those routine tests
normal |y conducted on the notor itself. Any rotor that has been routine tested in the frane
of any motor of the size and design on order nmay be designated as the repair rotor . In the
case of repair rotors on subsequent contracts or orders for which suitable frames are not
gvaHagl eta}j the place of manufacture, the tests specified in 4.5.2.1 through 4.5.2.3 shall
e conduct ed.

4.5,2,1 General examnation. The rotor shall be subjected to a thorough exanination
to ascertain that the material, workmanship, dinmensions, and design are in conformance with
specified requirenents.

4.5.2.2 Dynamic balance. The rotor shall be dynanically balanced.

4.5.2.3 Dielectric strength. Were applicable, the requirements of 4.3.4.12.1 through
4.3.4.12.3 shallT apply.

. 46 Suitabilit¥ tests. In addition to the examnation and tests of 4.3 through 4.4.1.1,
suitability tests s-hall be conducted to assure the adequacy of naterials or manufacturer’s
processes ‘used in manufacturing of motors. These are one tine tests and need not be repeated
unl ess the manufacturer changes either the material or processes.

Test Requi renment s Test reference
Suitability test 3.1.31.1 Appendi x A
for sealed insulation
system ,
Suitability test for 3.1.30.1 ML-E-917 appendi x
slot cell” insulation i
Suitability test 3.1.32 M L- E-917 appendi x

for class Hand N
insulation system

Suitability test 3.5.1.5.5 | EEE 432
for core ‘material

. 4.7 Inspection of preparation for delivery. Preservation-packaging, packing, and mark-
ing shall be inspected for compliance with section 5 of this document.

5. PREPARATION FOR DELIVERY
The preparation forhdeliver requi r ement SI isPecifi ed herein ap%x only for direct Govern-

ment procurenents. For the extent of applicability of the prepara for delivery require-
ments of referenced docunents listed in section 2, "see 6.3.)

5.1 Preservation-packaging and marking. Mtor and accesories repair parts
and tools shall be preserved-package Tevel A B or C as specified (see
6.1.1) and marked in accordance with M L-E-16298.

5.2 Cushioning. dunnage and wapping materials.

5.2.1 Level A Preservation-packaging level A and B packing.

Use of all types of loose-fill materials for applications such as cushioning,
filler, stuffing and dunnage for material destined for shipboard use is pro-
hibited. ~— Cushioning and wrapping materials selected, whenever available, shall
exhibit inproved performance characteristics for resistance to fire. Exanples

are:
UU- P- 268 Type 111, ?rade Cor D
PPP- C- 850 Gade SE, y?e l or Il only
PPP- C- 1120 Type |11 or’ 1V, class C
ML-R-6130 ade A
M L- R-20092 Cass 1 or 4
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5.2.2 Level C preservation-packaging and packing.

Unl ess otherwi se specified in the contract or order use of all types of
| oose-fill materials for apPI i cations such as cushioning, filler, stuff-
ing and dunnage for material destined for shipboard use”is prohibited.
If “specified I'n the contract or order, unit packages and containers
(interior and exterior) shall be marked or |abeled as foll ows:

“CAUTI ON
Contents cushioned etc. with loose-fill material.
Not to be taken aboard ship. ] )
Remove and discard |oose-fill material before shipboard storage.

[f required, recushion with cellulosic mterial bound fiber,
fiberboard, or transparent flexible cellular material. "

5.3 Special requirements (submarine motors). . . o , ,
a € od of mounting each motor within its shipping container or_handling
device shall insure fhe integrity of the requirenments of M L-STD 740.
(b) In addition to the marking specified in 5.1, marking of shippi n% cont ai ners
and handl i ng devices for-motors shall be in accordance with” ML-STD 740.

6. NOTES

6.1 Odering data.
6.1.1 Procurenent requirenments. Procurenent documents should specify the following:

a) Title, nunber, and date of this specification. . .

h) Service (see 1,2) and whether notor js for submarine service (see 3.5.4) or
[ ow noi se surface ship agpl ication (see 3.5.5.).

Anbi ent tenperature (see 3.1.1).

Vol tage (see 3.1.3).

Dut y gaspecmed time of duty cycle) (see 3.1.7 through 3.1.7.5).

Enc¢l osure (see 3.1.8). “°°

Hor sepower ' (see 3.1.9.1).

Rirein and speed (see 3.71.10).

Type (see 3.1.11).

Design of motor (see 3.1.12.1 and 3.1.31.2 (b)).

Slip (see 3.1.12.6).

Mounting (see 3.1. 19:2.

Bearing types (see 3.1.22.1).

Condui t pPen| ngs for motors over 250 horsepower (see 3.1.24).

Mtors with sealed insulation system (see 3.1.31).

Repair parts (see 3.4.2).

Mechani cal balance (see 3.5.1.9).

TenPorary air filter and nedia (see 3.5.1.17 and 4.3.4.14.1.1.3).

Whet her non-magnetic motors are required (see 3.5.2).

Submarine service (see 3.5.4). ,

Structureborne noise levels Tor surface ships (see 3.5.5).

Service C notors (see 3.5.6).

Type of shock test (see 4.3.4.19(a)). . .

Level of preservation, packaging, packing and marking required (see 5.1).

ééi:-—’wﬁ_cz-c o =

6.1.2 Data requirements. Wien this specification is used in a procurenent which invokes
the provision of the "Requirements for Data” of the Armed Services Procurenment Regul ations
(A ? the data identified below, which are required to be devel oped by the contractor, as
specified on an approved Data |tem Description (DD Form 1664), and which are required to be
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delivered to the Government, should be selected and specified on the aﬂproved Contract Data

Requi rement List (DD Form 1423) and incorporated in the contract. \Wen the provisions of the
“Requirenents for Data’ of the” ASPR are not invoked in a procurenent, the data required to be
devel oged by the contractor and required to be delivered to the Governnent should be sel ected

from the list below and specified in the contract.
Par agr aph Data requirenents licable DID Qption
3.6 Drawi ngs, engjneering and DI -E-7014 Design activity
associated [ists, level 2 designation - "contractor
(production prototype and Drawi ng number - contractor
[inted product|on)y Parts t||Sts - Intergral or
separate

Certification data
sheets - required
Mcrofilm of ]
drawings - required

4.3.2 I nspection system DI-R-4803  --e-
program plan

(Copies of data itemdescriptions required by the contractors in connection with specific
procurenment functions shoul d be obtained fromthe Procurl ng activity or as directed b¥ he
contracting officer. Unless otherw se indicated, the issué in effect on date of invitation
for bids or request for proposal shall apply.)

. .6.1.2.1 The data requirenents of 6.1.2 and any task in section 3, 4, or 5 of the speci-
ficaiton required to be performed to meet a data réquirenent nay,be wai ved by the procuring/
Purcha5|ng activity uFon certification by the offeror that identical data wefe subnitted by

he offeror and accepted by the Governnent under a previous contract for identical item pro-
cured to this specification. This does not apP]y to specjfic data which may be required for
each procurenent regardless of whether an identical itemhas been supplied previously (for

exanple test reports)

6.2 Definitions. The follow ng definitjons shall apply to the various technical terns
wherever such terms appear in this specification.

_ 6.2.1 Continuous duty. Continuous duty is a requirement of service that demands opera-
tion at a substantially constant load for an”indefinitely long time (see 3.1.7.1).

6.2.2 Internmittent duty. Intermittent duty is a requjrement of service that demands
operation for alternate intervals of (a) load and no-l1oad, (b) load and rest, or (c) |oad,
no-load, and rest (see 3.1.7.2).

6.2.3 Varying duty. Varyi ng duty is a requirenent of service that demands operation at
| oads and for interval's of tine, both of which may be subject to wide variation (see 3.1.7.3).

) 6.2.4 Short-time duty. Short-time duty is a requirenent of service that demands opera-
t3|i)n7 a}lt) substantialTy constant load for a Short and definitely specified tinme (see

6.2.5 Constant-speed motor. A constant-speed motor is one of which the normal speed of
operation is constant or constant within tolerances; for exanple, a synchronous notor or an
nduction notor with small slip.

6.2.6 Miltispeed motor. A nultispeed motor is one which can be operated at any of two
or nore definite speeds, each being practically independent of the I|oad.

6.2.7 Adjustable speed motor. An adjustable \sAﬂeed motor {s one the speed of which can
be varied g[;aéua y over a considerable range, but when once adjusted remains practically
unaf fected by the load; for exanple, a commitator notor with brush-shifting feature.

6.2.8 Base speed of adjustable speed motor. The base speed of an adjustable speed
motor is the Towest speed obtained at rated- and rated voltage at normal operating
t enperat ures.
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6.2.9 Varying speed nmotor. A varying speed notor is one the speed of which varies with
the load, ordinarily decreasing when the "l oad increases, such as a high-slip notor.

6.2.10 Adjustable varing sFeed motor. An adjustable yar?/i ng speed notor is one the
speed of which can be adjusted gradually,but when once adjusted for a given load, will vary
in considerable degree with change in load, such as a wound rotor induction notor.

6.2.11 Front (of motor). The front of a motor is the end opposite the coupling.

. 6.2.12 Back (of motor). The back of a motor is the end which carries the coupling or
driving pulley:

6.2.13 Squirrel-cage induction motor. A squirrel-cage induction notor is one in which
the secondary circuit consists of a squirrel-cage winding suitably disposed in the secondary
core.

6.2.14 Wund-rotor induction motor. A wound-rotor induction motor is an induction
motor in which the second-it consists of a polyphase winding or coils whose term-
nals are either short circuited or closed through suitable circuits.

6.2.14.1 Collector-ring starting motor. Collector-ring starting is used where the
starti ng torque requirements are particularly severe and a resistance Lsecondary,remstance
the? starter is provided for starting duty only. The resistance is short-circuited when
the (t)ad, htas been brought up to speed and thenceforth the notor has constant-speed
characteristics .

. 6.2.14.2 ollector-ring starting and running motor. Collector-ring starting and
running is used where adjusfable varyrng-speed characteristics are desired.,” A resistance
starter (sec,ondar?/ resi stance type) Is provided for both starting and running duty, the
resistors being of the continuols duty fype.

6.2.15 Synchronous motor. A synchronous motor is a motor in which the averagze.speed of
normal operation is exactTy proportional to the frequency of the systemto which it is con-

( 0
nected. ~ Synchronous motors usually have direct-current ¥|eld excitation.

6.2.16 Efficiency. The efficiency of a machine is the ratio of the power output to
the total power input.” It is expressed as a percentage.

6.2.17 Thernml protector (inherent overheating protective device) . A thermal pro-
tector is a protective device which s responsive to motor current and tenperature whose

purpose, when applied to a motor, is to protect the motor against excessive overheating
due to overload or failure to start.

6.2.18 Design.  The design designation specified in 6.2.13 identifies a squirrel cage
motor designed t0 withstand ful'l -voltage starting devel oping specified | ocked-rotor torque,
pull-up torque, breakdown torque, locked rotor current and slip.

6. 2.18.1_Design B. Design B notors are standard general purpose motors having | ow
starting current, normal torqué and normal slip. These notors are widely used in such Naval
shipboard applications as punps, fans, blowers and machine tools.

6.2, 18.2 Design A Design A motors have characteristics simlar to design B notors
except that breakdown torques and starting currents are higher. Because of higher starting

currents these notors are linmited in theit applications aboard ships.

6. 2.18.3 Design C. Design C notors have high breakaway torque, |ow starting currents
and normal slip- ese nptors are suitable for applications requiring high breakaway tor-

ques during starting, such as conpressors, conveyors and reciprocating punps.

6.2.18.4 Desi]qn D. Design D motors have a high breakaway torque with hi %h slip. These
motors are suitableor high inertia |oads such or punch presses, shears or other high
{nert| a auxiliaries where energy is stored in fly wnheel under heavy fluctuating |oad condi-

i ons.

6.2,18.5 Design F. Design F notors have |ow starting torque, low starting current and
[ ow breakdown torque.

6.2.18.6 Design FF. Design FF motors have characteristics simlar to design F motors
except that the starting torque is lower than design FF.
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6.2.19 Integral hp motor, An integral-hp notor is one built in a frame size 182 or
larger as shown in table B of fl%ures 1 through 4 and as shown in frame size table for a.c.
mtors of ML-P-17840 and M L-F-18953.

0 6.2.20 Service A Aservice A" notor is a hi_}qh_ grade, class H.I. shockproof notor
meeting the requirenents specified in 3.1 to 3.5 1.17 inclusive.

6.2.21 Service C. A service “C notor is a marine type comercial notor neeting the
requirements specified in 3.1 to 3.4 inclusive and 3.5.6.1 through 3.5.6. 3.

~ 6.2.22 Sealed insulation system A sealed insulation systemis an insulation system
whi ch through the use of materials and processes, seals the wi ndings and protects them against
contam nantS found in severe environnental conditions.

6.3 Sub-contracted material and parts. The preparation for delivery requirenents of
referenced documents Tisted in section 2 do not apPIy when material and parts are Procured by
the contractor for incorporation into the equipment and lose their separate identity when the
equi pment is shipped.

) 6.4 Changes from previous issue.  The symbol “#' is not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the changes.

Preparing activity:
Navy - SH
(Project 6105-N122)
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ALTERNATING-CURRENT "T" FRAME MOTORS SHALL BE IN ACCORDANCE WITH
THE REQUIREMENTS OF THIS SPECIFICATION AND SHALL CONFORM

TO THE FOLLOWING REQUIREMENTS:
SERV

Downloaded from http://www.everyspec.com

TOLERANCES

D DIMENSIONS
FRAMES I82TN ~ 326TN
FRAMES 365TN—445TN

"2E" DIMENSION
"2F" DIMENSION

U DIMENSION
SHAFT DIAMETERS |"—I-1/2" INC,
SHAFT DIAMETERS I-5/8"- 2-7/8"INC.

SHi143

£ o

AMBIENT TEMPMERATURE 50°C

DUTY ; CONTINUOUS

SPEED CLA! CONSTANT

NUMBER OF S THREE

FREQUENCY 60 HERTZ

VOLTAGE 440 VOLTS

CLASSIFICATION SQUIRREL CAGE

INDUCTION

DESIGN B AND C

BEARINGS BALL (SEE SECTION
HEADED "BEARING")

MOUNTING HORIZONTAL (SEE
SECTION HEADED
"DIMENSIONS" )

INSULATION CLASS B,F,Hor N

SiZES, HORSEPOWER,SPEED, FRAME AND DEGREE‘OF ENCLOSURE
SHALL BE IN ACCORDANCE WITH THE TABLE “A" AND, WHERE A
CHOICE EXISTS,WILL BE SPECIFIED IN THE CONTRACT OR ORDER.

BEARING, BALL BEARINGS SHALL BE ONE OF THE TYPES IN
ACCORDANCE WITH 3.8.1.6, THE SIZES USED FOR THE VARIOUS
FRAMES SHALL CONFORM TO THE REQUIREMENTS OF TABLE "8"
BEARING TOTAL TEMPERATURE SHALL NOT EXCEED 110° C.

DIMENSIONS. MOTORS SHALL BE SUITABLE FOR FLOOR, BULKHEAD
AND CEILING MOUNTING., MOUNTING DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE DETAILED REQUIREMENTS TABULATED ON THIS FIGURE,

WEIGHTS, COMPLETE MOTOR WEIGHTS SHALL NOT EXCEED THE
MAXIMUM LIMITS LISTED IN TABLE “8"

YEMPERATURE NOT YO EXCEED CLASS B TEMPERATURE LIMITS
GIVEN IN TABLE XIII

TABLE A - BASIC FRAME SIZES FOR ALTERNATING CURRENT DESIGN
B AMP C CONSTANT SPEED "T" FRAME MOTORS.

1/ 3600 1800 1200 900
Hp
ppe | Terc | opp | TEFc | DPP | TEFC | oPP |TEFC
I 182TN | 182TN | 182TN | 182TN |182TN|i82TN [182TN |184TN
i-1/2 | (827N | 182TN | i82TN | 182TN |i82TN|184TN |1B4TN |2I3TN
2 182TN | 182TN | I82TN | 182TN |184TN|23TN |2i3TN | 2I5TN
3 182TN | 184TN | 182TN | 184TN |213TN | 205TN | 2I5TN |254TN
5 182TN | 213T J9SIN| 2I3TN | ZISTN | 222TN | 254TN | 286TN
7-12| 184TN | Si8T 3TN | SIETN | 354TN [ 286TN | 2B6TN |256TN
10 |2i3TN | 254TN | 2I6TN | 254TN | 2B6TN|256TN | 286TN |286TN
i |25TN | 256TN | 284TN | 256TN | 286TN |286TN | 286TN|326TN
20 |254TN | 286TN | 256TN|286TN |286TN|326TN | 326TN|326TN
28 |256TN | 286TN | 286TN | 286TN | 326TN| 326 TN | 326TN [ 365TN
1 |mem| BN (g 26TN | 365TN | 365TN | 365TN
61N | 3%6 sz STN | 368TN N |405
50 |326TN | 366TN | 326TN | 365TN [365TN|405TN | 405TN[405TN
€0 N [3ea3N | 36STN| 36STN | 40STH | 408T 405TN|445TN
78 | 365TN | 408N | 3esTN N |405TN|4a5TN | 445TN|445TN
100 13e5TN | 445TN | 405TN | 445TN [ 445TN|445TN | 4a5TN|-—--~
125 [408TN | 445TN STN | 4a8TN | 445TN|aaB8TN [--—-- ———
50 [445TN [ 445TN | 445TN | 445TN |-———- |--=--= P
200 STN |-~—--—- 445TN |~ =mm == fom e [rm e [ - -
250 |445TN [--——-—- U ke o SR NV S SR P
y/

NOTES: |. DPP - DORIPPROOF- PROTECTED.
2. TEFC-TOTALLY ENCLOSED. FAN COOLED.

KEYWAYS

WIDTH
KEYWAYS
DEPTH
st | ey | SoUOMOL
DIAMETER | DIMENSION OPPOSITE SIDE
OF SHAFT
1-1/8" 74" x 174" | 986"~ 971"
1-174" | 174" x 178" | 1L.h2" —=1.097"
1-3/8" | 5/6" X 5/16" | 1.201" —1.186"
|-&/8" | 3/8" %X 3/8" | 1.41€6" -1.40!"
1-3/8" | 2" x 172" | 1.891" -1.578"
2-1/8" | 172" x 1/2" | 1.845"-1.830"
2-3/8" | 5/8" x 5/8" | 2.021"-2.006"
2-7/8" | 3/4" X 3/4" | 2.450"-2.435"
3-3/8" | 78" X 7/8" | 2,880"-2.865"

+0", -1/32"
+0", -1/18"
+1/64" | -1/64"
+1/64"  ,-1/64"

+0.0000", -0.0005"
+0.000" , -0.001"

+0.002" ,-0.000"

—» N

CONVENTIONAL MOTOR FRAME

TABLE B - STANDARD MOUNTING DIMENSIONS, BEARING SIZES, AND MAXIMUM WEIGHTS FOR A.C. " T" FRAME MOTORS.

MIL-M-17060E (SH)

3. SPRAYTIGHT FAN COOLED, WATERTIGHT FAN COOLED AND EXPLOSION PROOF FAN
COOLED HAVE SAME FRAME ASSIGNMENTS AS TOTALLY ENCLOSED FAN COOLED.
4. SHORT SHAFT EXTENSIONS (TNS) MAY BE FURNISHED FOR COUPLED SERVICE
AS SHOWN IN TABLE B

WHERE A NON-MAGNETIC ONE-PIECE SHAFT IS REQUIRED.

5. FRAME SIZE MAY BE INCREASED BY ONE (1) FRAME SIZE FOR TWO-POLG MOTORS

GENERAL PURPOSE "T" FRAME MOTORS.
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KEY WAY A 8 L MAXIMUM MAXIMUM WEIGHT FRONT DRIVE

FRAME | NOMINAL |iuavi | (waxi-| o . ¢ BA i N-W U v {POUNDS) END END FRAME
NUMBER [Tl mumy | mum {NOMINAL) MINIMUM)| DRIPPROOF ;”g DRIPPROOF ¥”E' BEARING | BEARING | NUMBER

PROTECTED| gpy' |PROTECTED |gor gyp [MINIMUM | MINIMUM
182TN | 174 |18 | 9 6-1/2 | 4-1/2 | 3-3/4 | 2-1/a | 2-3/a | 1732 | 2-3/4 | 1-1/8 | 2-1/2 | e-1/4 7-3/4 70 90 205 206 182TN
84TN |1/ |8 | o 7172 | a-1/2 | 3-3/4 | 2-3ra| 2-3/4 | (w32 | 2-3/4 | 1-1/8 | 2-1/2 | 6-3/4 8-1/4 85 15 205 206 84TN
203TN | 8716 (8732 | 10-172} 7-172 | 5-17a | 4-174 | 2-3/a| 3-1/2 |21/32 | 3-3/8 | 1-3/8| 3-1/8 | 7-l/4 9-1/2 120 145 206 207 213TN
21sTN | 506 |s/32| i0-1v2| 9 5-1/4 | 4-i/4 | 3-i2| 3-v2 |ai/32 | 3-3/8) 1-3/8 | 3-8 | 7-3/4 10 140 175 206 207 2I5TN
254TN | 3/8 |36 | 12-1/2 | 10-34]| 6-174 | 5 4-1/8| 4-v4 |28/32| 4 I-578 | 3-3/4 | 9 11-3/4 215 260 207 209 254TN
256TN | 3/8 |sne | 12-172 | 12-172| 6174 | 8 s a-/a |25/32 | 4 1-6/8 | 3-3/4| 9-3/4 12-3/4 265 320 207 209 256TN
286TN | 1/2 | 1/4 | 14 14 7 s-1/2 | s-1/2| a-3/a | 25/32 | a-sca| 1-we | a-38| 10-3/4 4 390 460 207 309 286TN
286TNS |3/8 |3/16 | 14 14 7 5-i/2 | s-i/2| 4-3/4 | 25/32] 3-wva | i-s/8| 3 10-3/4 14 390 460 207 209 286TNS
326TN | 172 |17a | 16 15-1/2| 8 e-1/a| 6 5-1/4 | 15716 | 5-1/4 | 2-1/8| 5 11-3/4 15-1/4 550 650 309 31 326TN
326TNS | 172 [1/4 | 16 15-l/2| 8 6-1/4 | 6 s-17a | 15716 | 3-34| (-m78| 3-v2| 11-3/4 15-1/4 550 650 209 309 326TNS
365TN | 5/8 [5/16 | 18 ie-t/4| 9 7 6-v8| 5-78 |1-1716 | 5-78| 2-3/8| 5-5/8| 12-i/2 16-1/2 680 1050 310 33 365TN
368TNS | 1/2 |14 | 18 16-1/4| 9 7 e-/8| 5-mw8 |1-ine | 3-3/4| 1-m8 | 312 | 12172 I6-172 680 1050 310 310 365TNS
405TN | 3/4 |3/8 | 20 (7-34| 10 8 6-7/8 | 6-8/8 |1-/i6 | T-1/4 | 2-7/8| 7 14 18-1/2 1000 1250 32 315 405TN
405TNS | 172 114 | 20 17-3/4 10 8 6-7/8| 6-5/8 |1-17116 | 4-1va | 2-1/8 | 4 14 18-1/2 1000 1250 302 312 405TNS
a4a8TN |78 |me | 22 20-172] 1 9 8-1/4| 7-/2 |1-3n6 | 8-z | 3-3/8| 8-l/4 | 16-1/4 21 1375 1900 31z 37 445TN
445TNS | 5/8 [5/16 | 22 20-172| 1 9 g-iv4| T-tr2 | 1-3n6 | a-3/a | 2-3/8 | a-i/2 | 16-w/4 21 1376 1900 33 313 445TNS
FIGURE |. STANDARDS FOR INTEGRAL HORSEPOWER ALTERNATING CURRENT




ALTERNATING - CURRENT "T" FRAME MOTORS SHALL BE ACCORDANCE WITH

THE REQUIREMENTS OF THIS SPECIFICATION AND SHALL CONFORM
TO THE FOLLOWING REQUIREMENTS:

SHIIl44

SERVICE At
AMBIENT TEMPERTURE 50°C
buTY CONTINUOUS
SPEED CLASS CONSTANT
NUMBER OF PHASES THREE
FREQUENCY 60 HERTZ
VOLTAGE 440 VOLTS
CLASSIFICATION SQUIRREL CAGE
INDUCTION
DESIGN B AND C
BEARINGS BALL [SEF SECTIQ)
HEADED BEARINGI;
MOUNTING HORIZONTAL OR
VERTICAL
INSULATION CLASS B,F,M OR N

SIZES,HORSEPOWER, SPEED, FRAME AND DEGREE OF ENCLOSURE
SHALL BE IN ACCORDANCE WITH THE TABLE "A" AND,WHERE A
CHOICE EXISTS, WILL BE SPECIFIED IN THE CONTRACT OR ORDER.

BEARING: BALL BEARINGS SHALL BE ONE OF THE TYPES IN
ACCORDANCE WITH 3.5,1.6. THE SIZES USED FOR THE VARIOUS
FRAMES SHALL CONFORM TO THE REQUIREMENTS OF TABLE "8"
BEARING TOTAL TEMPERATURE SHALL NOT EXCEED I10* C,

DIMENSIONS. MOTORS SHALL BE SUITABLE FOR FLOOR, BULKHEAD
AND CEILING MOUNTING. MOUNTING DIMENSIONS SHALL BE IN

ACCORDANCE WITH THE DETAILED REQUIREMENTS TABULATED ON
THIS FIGURE.

WEIGHTS: COMPLETE MOTOR WEIGHTS SHALL NOT EXCEED THE
MAXIMUM LIMITS LISTED IN TABLE "B"

TEMPERATURE NOT TO EXCEED CLASS B TEMPERATURE LIMITS
GIVEN IN TABLE XTI

TABLE A - BASIC FRAME SIZES FOR ALTERNATING CURRENT DESIGN
8 AND C CONSTANT SPEED "T" FRAME MOTORS.

|
3600 1800 1200 900
Hp
DPP | TEFC | DPP | TEFC | DPP | TEFC

I 182TN | I82TN  [182TN[182TN | 182TN] 182TN

1~1/2 | l82TN | IB2TN  |182TN|IB2TN [182TN|IB4TN
2 I82TN ! 182TN I82TN | IB2TN [184TN|[2I13TN

3 I82TN | IB4TN 182TN | 184TN |213TN |2IBTN

5 I82TN | 2I3TN I84TN [213TN [2I5TN [254TN

7-1/2 | IB4TN | 2I5TN 2(3TN [215TN

10 |213TN | 254TN

15 |2I5TN | 256TN

20 |254TN| 286TN

25 |256TN| 286TN

30 [286TN| 326TN

40 |286TN| 326TN

80 (326TN| 365TN

60 [326TN| 365TN

75 |365TN| 405TN

100 [365TN| 445TN

126 [4OSTN| 445TN

150 |445TN| 445TN

200 |44STN| -—---
| 250 [445TN| - -—--
i

NOTES: |. DPP - DRIPEQOOF—PROTECTED.
2.TEFC-TOTALLY ENCLOSED, FAN COOLED.

3.SPRAYTIGHT FAN COOLED, WATERTIGHT FAN COOLED AND EXPLOSION

PROOF FAN COOLED HAVE SAME FRAME ASSIGNMENTS AS
TOTALLY ENCLOSED FAN COOLED.

4. SHORT SHAFT EXTENSIONS (TNS) MAY BE FURNISHED FOR
COUPLED SERVICE AS SHOWN IN TABLE B.

TWO-POLE MOTORS WHERE A NON-MAGNETIC ONE-PIECE
SHAFT IS REQUIRED,
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TOLERANCES

D DIMENSIONS
FRAMES |82TNC —326TNC
FRAMES 365TNC—445TNC
"2E" DIMENSION
“2F" DIMENSION

U DIMENSION
SHAFT DIAMETERS
SHAFT DIAMETERS

1"-1-1/2" INC,
1-5/8%2-7/8" INC.

KEYWAYS
WIDTH
KEYWAYS
DEPTH
BOTTOM OF
SHAFT KEY KEYSEAT TO
DIAMETER| DIMENSION | oppOSITE SIDE
OF SHAFT
1-1/8" (174" X 174" | 0.986%-0.97("
=174 {1/4" x 174" | 112" -1097"
1-3/8" |5/i6" X 5/16" | 1.201"~1.186"
1-5/8" |3/8" X 3/8" | 1.416"~1.401"
1=7/8" [ 172" X 172" | 1.591"~1.576
2-i78" | 172" X 172" | 1.845"-(.830"
2-3/8" | 5/8° X 5/8" |2.021"-2.006"
2-7/8" | 3/4" x 3/4" |2.450-2.435"
3-3/8" | 7/8" x 7/8" | 2.8802.865"

5. FRAME SIZE MAY BE INCREASED BY ONE (1) FRAME SIZE FOR

THE SHAFT RUNOUT SHALL BE AS FOLLOWS:
FRAME SIZE SHAFT RUNOUT (T

IR)

182TNC-286 TNSC 0.002 INCH MAX.
326TNC—445TNSC 0.003INCH MAX.

AK DIMENSION
10.5"AND SMALLER
12.65" AND LARGER

+0.000" -0.002

+0.000; -0.003"

+0", -1/32"
+0", -1/16
+1/64", -i/64
+1/645 -1/64

+0,0000" —0.0008"
+40.000% -0.001"

+0.002 ~0.000"

D)

BB MIN —

BG

BG

\

DIAMETER TO BE
CONCENTRIC WITH
SHAFT AT "U" DI-
MENSION WITHIN 0004
INCH TOTAL INDICATOR
READING

-

\FACE OF FLANGE TO BE
SQUARE WITH SHAFT WITHIN
0.004 INCH TOTAL
INDICATOR READING

\
N gl

Ml

A MAX |

TYPE C - FACE-MOUNTED INTEGRAL-HORSEPOWER MOTOR FRAME

o ——n

NOTE: FOR VERTICAL MOTORS WITHOUT FEET ALL THE DIMENSIONS OF TABLE B APPLY EXCEPT A,B,H,E,F, AND D.
TABLE B~STANDARD MTG. DIMENSIONS, BEARING SIZES, AND WEIGHTS FOR TYPE C FLANGE MOUNTED HORIZUNTAL AND VERTICAL ALTERNATING CURRENT "T" FRAME MOTORS.

MiL-M~17060E (SH)

BF HOLES-LOCATIONS
4 HOLES-45° FROM CENTERLINES
8 HOLES -45° FROM AND ON CENTERLINE

| Vi BF HOLE|KEYWAY | L(MAX) [MAXWTILBS)| FRONT | DRIVE
FRAME | A B VP v BD NOMINAL TEWT TE, | END END | FRAME
NUMBER | maX. | Max. | M ElF P Max. | Yy | AH | AJ | AK 1BBIBC 86 TAP [MIN. L o O.P [ sPT | OF W1, | eearinG | BearING | NUMBER
M No.| szE JoerTH BEXP kb | MN | MIN
182TNG | 9 &2 17732 [3-3/a |24 [4-12 | @ 118 |2-1/2 [2-5/8 [ 7-174 |8-1/2 [174 [-v8] 9 [s-7/8 | 4 [ve-13]3/4 114 lis8 [6-17a | o 75 | 95 | 205 206 |1s2TNC
18aTNG | 9 -2 (17/32 (3-3/6|2-34 |4-1/2 [ 9 |1-1/8 |2-1/2 |2-8/8[7-U4 | 8-1/2 [I74|-1/8| 9 |6-3/8 | 4 |ve-i§3/4 |4 |1/8 [6-34|9-22| s0 | 120 | 208 206 | 184TNC
213TNC | 10-1/2 [ 7-1/2 |21/32 | 4-1/4 | 2-3/4 | 5-1/4 | 10-1/2 | 1-3/8 {3-/8 |3-1/8 |7-1/4 |8-1/2 |I74 |[-1/4] 9 |7-1/a L -11|13/4 |5/16 |8/32| 7-1/4 | 1O0-1/4} 130 155 206 207 213TNC
25TNC | 10-1/2| 9 21/32 (4174 |3-1/2 | 8-174 | 10-1/2 |1-38 {3-1/8 |3-178 |7-174 |8-i72 |174 |-474] 9 | 8 4 [sv8-11[3/a {516 [s/32]7-3a |10 150 | 185 | 206 207 | 2i5TNe
254TNC | 12-1/2 | 10-3v4 [25/32 | S (4-1/8 | 6-1/a | 12-1/2 [1-8v8 |3-3/4|3-3/4|7-1/4 |8-1/2 |74 [-144| 10 | 9-1/8 | & 3aa-i03/a {3/8 |3n16|9-1sa [13 | 230 | 275 | 207 209 |258TNC
256TNC | 2~1/2 |12-1/2 [28/32 |8 |5  |6-l/a | 12-1/2 |I1-5/8 | 3-3M|3-3/4 7-174 | 8-172 |1/4 -8 10 | 0 4 [3a-i013/a (38 |36[10 |14 | 280 | 335 | 207 209 | 256TNC
286TNC | 14 14 25/32 | 8-172 | 8-1/2| 7 14 1-7/8 | 4-3v814-3/8 (9 10-172 [1/4 1-1/4] 13 | 10-1/2 | 4 [3/4-401 | 172 |1/4 [12-1/4 | 15-1/2] 405 | 475 207 309 286TNC
286TNSC| 14 14 |2832|5/2 (812 | 7 4 |i-ss(3 |3 9 |10-1/2{1/a |Hm| 13 | 10-172 | 4 |3m-1001 | 3/8 |3n6|12-178 |15-1/2| 405 | 478 | Zo7 209 | 286TNSC
326TNG | 16 i5-1/2 | 1518 | &-1/a | 6 8 8 (2-8 (5 15 19 [10-172|i7a l-/almil (1-172 | 9 lwe-9lt |12 |va |13-val17 | s70 | 670 | 309 | 311 |326TNC
326TNsC | 16 18-1/2 [ 15/i6 | 6-l14 |6 |8 16 [1-778 {3-v2|3-v2 |9  [i0-1/2}ira -a/*swn-vz 4|m8-91 |12 |14 |13-i/a[17 | 570 [ 670 | 309 309 |326TNSC
365TNC | 18 16-i/a |1-/16 |7 | e-is8] 9 18 |2-3/8|s-58|5-5/8[14 |16 |/aj-a| 8 |12-1r4 | 8 [3m-id 1 |5/8 |5n6|1a-3a| 18 | 708 | 1075 | 310 317 | 365TNG
365TNSE | 18 16-1/4 |1-1n6 {7 | 6-i78) 9 |18 | i-7e|3-2(3-172|14 |16 |iva|-va] 18 12174 | B f3a-i1 |12 |1sa [1a-34) 18 | 705 1078 | 310 310 |365TNSC
405TNC | 20 |17-3M [I-in6 |8 (e-w8f 10 |20 |2-me|7 (7 |1a |16 {valalie |13-3/4 | 8 13m0t |3/4 | s/8|i6-1s2 |19-1/a ] 1028 | 1275 | 32 315 | 405TNC
405TNSC| 20  |I7-34ii-11e(8 |e-78/ 10 |20 |2-/8la |4 |14 |ie |ia|4zaf18 |13-3a | 8 fa-0f 1 |12 |14 |i6-172|19-1a] 1028 | 1275 | 32 312 [406TNSC
445TNC | 22 [20-v2 |1-an6 |9 |e-ial 11 | 22 [ 3-38|e-va|s-va|is [ i8  [ia|ia] 20|16 ewe-9|1 |we |me|i8-vz|ai4/2{ 1425 [ 1950 a3 317 |445TNC
445TNSC| 22 [20-122|1-3/6| 9  |e-va| 1 [ 22 |2-38|4vz |4~ |16 |18 |i7al4ma| o] 16 8me-91 |5/8 |one|ie-ivz|21-v2 | 1425 | 1950 | 313 313 [445TNSC

\l/ THIS DIMENSION SHALL NOT CAUSE INTERFERENCE IN THE PLANE OF THE FEET,

FIGURE 2-STANDARDS #OR INTEGRAL HORSE POWER ALTERNATING CURRENT TYPE C FLANGE MOUNTED HORIZONTAL AND VERTICAL " T"

FRAME MOTORS.




ALTERNATING- CURRENT “T" FRAME MOTORS SHALL BE IN ACCORDANCE WITH

THE REQUIREMENTS OF THIS SPECIFICATION AND SHALL CONFORM
TO THE FOLLOWING REQUIREMENTS:

SERVICE "a"
AMBIENT TEMPERATURE 50°C
DUTY CONTINUOUS
SPEED CLASS CONSTANT
NUMBER OF PHASES THREE
FREQUENCY 60 HERTZ
VOLTAGE 440 VOLTS
CLASSIFICATION SQUIRREL CAGE
INDUCTION
DESIGN B AND C
BEARINGS BALL (SEE SECTION
HEADED "BEARING")
MOUNTING HORIZONTAL
OR VERTICAL
INSUL ATION CLASS B,F,H,OR N

SIZES, HORSEPOWER, SPEED, FRAME AND DEGREE OF ENCLOSURE
SHALL BE IN ACCORDANCE WITH THE TABLE "A" AND, WHERE A
CHOICE EXISTS, WILL. BE SPECIFIED INTHE CONTRACT OR ORDER. .

BEARING! BALL BEARING SHALL BE ONE OF THE TYPES IN
ACCORDANCE WITH PARAGRAPH 3.5.1.6, THE SIZES USED FOR

THE VARIOUS FRAMES SHALL CONFORM TO THE REQUIREMENTS
or-; .TABLE "B BEARING TOTAL TEMPERATURE SHALL NOT EXCEED
1oec.

DIMENSIONS: MOTORS SHALL BE SUITABLE FOR FLOOR, BULKHEAD
AND CEILING MOUNTING. MOUNTING DIMENSIONS SHALL' BE IN
ﬁgﬂ;DANCE WITH THE DETAILED REQUIREMENTS TABULATED ON

WEIGHTS. COMPLETE MOTOR WEIGHTS SHALL NOT EXCEED THE
MAXIMUM LIMITS LISTED IN TABLE "B

TEMPERATURE NOT TO EXCEED CLASS B TEMPERATURE LIMITS
GIVEN IN TABLE XIII.

TABLE A~ BASIC FRAME SIZES FOR ALTERNATING CURRENT DESIGN
BAND C CONSTANT SPEED "T" FRAME MOTORS.

T
v 3600 1800 1200 900

Hp
DPP |TEFC | DPP [TEFC | DPP |[TEFC | DPP | TEFC

| I82TN | IB2TN | 182TN [182TN [182TN | 182TN

t=i/2 | 1B2TN [I82TN | IB2TN | 182TN | 182TN | 184TN

2 IB2TN | IB2TN | 182TN | I82TN | 184 TN | 2i3TN

3 182TN | IB4TN | 182TN | 184TN | 213TN | 2I5TN

[ I82TN | 213TN | I84TN | 2I3TN | 2I8TN | 284TN

7-U2 | 1I84TN| 2I5TN | 213TN | 2I5TN [254TN | 256TN

10 213TN | 254TN | 2I5TN [ 254TN [ 256TN | 256TN

1S 2I5TN | 256TN | 254TN |256TN | 286TN | 286TN

20 | 254TN

25 | 256TN

30 | 286TN

40 | 286TN

50 |326TN

60 |328TN

75 | 365TN

100 | 388TN

126 | 408TN

150 | 445TN

200 | 448TN

280 [ 44STN

NOTES: |. DPP - DRIPPROOF ~- PROTECTED.
2.TEFC—-TOTALLY ENCLOSED, FAN COOLED.

SH 11148

3. SPRAYTIGHT FAN COOLED, WATERTIGHT FAN COOLED AND EXPLOSION
PROOF FAN COOLED HAVE SAME FRAME ASSIGNMENTS AS TOTALLY
ENCLOSED FAN COOLED.

4. SHORT SHAFT EXTENSIONS (TNS) MAY BE FURNISHED FOR COUPLED
SERVICE AS SHOWN TABLE &..

. FRAME SIZE MAY BE INCREASED BY ONE (() FRAME SIZE FOR TWO-POLE

MOTORS WHERE A NON-MAGNETIC ONE-PIECE SHAFT IS REQUIRED.
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TOLERANCES
D DIMENSIONS
FRAMES I182TND~326TND +0", -1/32"
FRAMES 365TND-445TND +0", -1/16
"2E" DIMENSION +1/64", -1/64"
"2F" DIMENSION +H/64' -—1/64"
U DIMENSION
SHAFT DIAMETERS 1"~ I-1/2"INC, +0.000Q", -0.00G°"
SHAFT DIAMETERS I1-5/8"-2-7/8"INC. +0.000" , -0.00!"
KEYWAYS
WIDTH +0.002" ,-0.000"
KEYWAYS
DEPTH
BOTTOM OF
SHAFT KEY KEYSEAT TO
DIAMETER| DIMENSION | OPPOSITE SIDE
OF SHAFT
1I-i8" 114" x 174" [0.986% 097"
I=1/4" 174" % 174" 1 1012" -1.097"
1-3/8" |5/16" X 6/16"| 1. 201" -1.186"
1-5/8" [3/8" x 3/8"|14i6" -1.40"
1-7/8" | i72" X 1/2" | 159" 1576
2-1/8" | 1/2" X 172" 1.845"-1.830"
2-3/8, | 5/8° X 5/8"|2.02I"-2.006"
2-7/8" | 3/4"x 3/8"| 2.450"-2.435
3-3/8" | 7/8" X 7/8" | 2.880"-2.865"

THE SHAFT RUNOUT SHALL NOT EXCEED THE FOLLOWING
FRAME SIZE SHAFT RUNOUT (TIR)

IB2TN-286TNSD 0.002 INCH MAX.
324TND-445TNSD 0.003 INCH MAX,

AK DIMENSION

11"AND SMALLER +0.000"-0.002"
13" AND LARGER +0.000"-0.003"

TABLE B -STANDARD MTG. DIMENSIONS, BEARING SIZES, AND WEIGHTS FOR TYPE D FLANGE MOUNTED HORIZONTAL AND VERTICAL ALTERNATING CURRENT "T" FRAME MOTORS.

MiL~M-17060E (SH)

~—— DIAMETER TC BE CONCENTRIC WITH SHAFT AT
WITHIN 0.004 INCH TOTAL INDICATOR READING,

bet—— BD MAX.

FACE QF FLANGE TO BE SQUARE
WITH SHAFT WITHIN 0.004 INCH
TOTAL INDICATOR READING.

1 DIMENSION

—-- — BF HOLE-LOCATIONS

TYPE D - FACE-MOUNTED INTEGRAL - HORSEPOWER MOTOR FRAMES

4 HOLES - 45° FROM CENTERLINE
8 HOLES+-45° FROM AND ON CENTERLINE

\l'/ BF HOLE |KEYWAY L{MAX) |MAX WT(LBS!| FRONT | DRIVE
FRAME A B H E F D BB BD NOMINAL TE.WT, TE.WwT| END END FRAME
PIMAX.)] U [VIMIN)| ar AJd AK AC BG . 2 e

MAX) 7 |OMAX] NUMBER| SZE SPT B SPT & [BEARING | BEARING |NUMBER
NUMBER [(MAXIMUNKMAXIMUM) WOTHIDEPTH|  OF 185 e ™1 op Exe. | Min) | (MiN)
182TND - 17/32 |3-3/4 |2-1/4 |4-i72 | 9 -i/8 12 2-3/4 {10 9 174 01 1l ({5~3/4 4 /8 |6-1/4 |9 75 95 205 206 | 182TND
IBATND g 9:’-‘(/22 17/32 |3-3/4 |2-3/4 |4-1/2 | 9 1-1/8 | 2 2-34(10 9 1741011 6-i/4 4 1/8 | 6-3/4 |9-1s2 | 90 | 120 205 206 | I84TND
2I3TND | (0-1/2 | 7-1/2 [121/32 |4-1/4 {2-3/4 |S5-1/4 [10-1/2 |1-3/8 |2-3/4 {3-3/8 |10 9 174 1 0t |7 4 5/32| 7-174 |i0-iza | 130 | (55 206 207 | 2I3TND
2ISTND |10-1/2 | 9 21/32 | 4-1/4 | 3-1/2 |5-1/4 |10-172 |1-3/8 |2-3/4 [3-3/8 | 10 9 /4 |0 11 [7-3/4 4 5/32|7-3/4 (11 I50 | 188 208 207 [215TND
254TND |12-1/2 |i0-3/4 [25/32(5 4-1/8 |6-i/4 |12-1/2 |1-5/8 |3-1/2 | 4 12-172| 1t 174|014 |8-/8 4 3/16(9-1/4 | 13 230 | 275 207 209 |{254TND
256TND |i2-172 |12-1/2 [25/32(s 5 6-1/4 |12-1/2 |I1-5/813-1/2 | 4 12-27 11 14 10|14 [9-3/4 4 /32| 10 19 280 | 335 | 207 209 |[256TND
286TND | 14 14 25/32 (S-1/2 { 5-1/2 |7 14 1-7/8 |4-5/8 | 4-8/8| 12-1/2| 11 /4|1 014 |io-t/4 | 4 174 [12-1/4 | 15-1/2 | 405 | 475 207 309 |286TND
2B6TNSD | 14 14 /32 |5-172 | 5-1/2 | 7 14 1-5/8 |2-1/2 | 3-1/4 [ 12-1/2] I 141 0|14 [10-1/4 | 4 3/16 |12-1/4 [15-1/2 | 405 | 475 207 209 |286TNSD
326TND | 16 15-1/2 |15/16 [6-1/4 | 6 8 16 2-1/8|5-3/8 | 5-174 | 16 14 (/4018 |it-1/4 | 4 174 |i13-1/4 | 17 570 | 670 309 31 326TND
326TNSD | 16 I5-1/2 (15716 |6-1/4 | 6 8 16 1-7/8 |3 3-3/4 |16 4 li/410018 [1-1/4| 4 174 |13-1/4 )17 570 | €70 309 309 | 326TNSD
365TND | 18 16-174 |I-1/16 | 7 6-1/8 (8 18 2-3/8 16-1/8 {5-7/8 | 18 16 (V40|20 ]I12 8 5/16 |14-3/4 1 18 705 | 1075 310 313 365TND
365TNSD | 18 16-1/4 [i-1116 | 7 6-1/8 ]9 18 1-7/8|3-1/2 13-329 | i8 16 JIra|o|20 |1z 8 174 114-3/4| 18 705 | 1075 310 310 365TNSD
405TND | 20 17-3/4 |I-1/16 | 8 6-7/8| 10 20 2-7/8 | 6-7/8 | 7-i/8 | 20 18 {174 | 0|22 |13-1/2 8 3/8 |16-1/2| 19-1/4 | 1025 | 1275 312 315  |405TND
405TNSD | 20 17-3/4 |1-1/16 | 8 6~7/8| 10 20 2-1/8| 4 4-1/4 | 20 18 174 | 0|22 |I3-1/2 8 174 {16~1/2(19-1/4 | 1025 | 1275 32 312 {408TNSD
445TND | 22 20-1/2 [I-3/16| 9 8-1/4; 1! 22 3-3/8 |8-3/8 |B-i/2 | 20 18 |14 ;0|22 |15-3/4( B 716 | 18-1/2 |2]-1/2 | 1425 | 19%C 33 317 | 44STND
445TNSD| 22 20-172 1-306 | 9 8-1/4] | 22 2-3/8 |4 4-3/4° "~ 18 |wa |02z |153/4 8 516 | 18-172|21-1/2 | 1425 | 1950 313 313  |445TNSD

\'/ THIS DIMENSION SHALL NOT

CAUSE [NTERFERENCE IN THE PLANE OF THE FEET.

FIGURE 3.-STANDARDS FOR INTEGRAL HORSEPOWER ALTERNATING CURRENT TYPE D FLANGE MOUNTED HORIZONTAL AND VERTICAL "T" FRAME MQTORS.
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ALTERNATING-CURRENT "T" FRAME MOTORS SHALL BE IN ACCORDANCE WITH
THE REQUIREMENTS OF THIS SPECIFICATION AND SHALL CONFORM
TO THE FOLLOWING REQUIREMENTS:

SERVICE “a"
AMBIENT TEMPERATURE 50°C
ouUTY CONTINUOUS
SPEED CLASS CONSTANT
NUMBER OF PHASES THREE
FREQUENCY 60 HERTZ
VOLTAGE 440 VOLTS
CLASSIFICATION SQUIRREL CAGE
INOUCT ION
DESIGN B AND C
BEARINGS BALL (SEE SECTION
HEADED "BEARING™)
MOUNTING VERTICAL
INSULATION CLASS B8,F,H OR N

SIZES, HORSE POWER, SPEED, FRAME AND DEGREE OF ENCLOSURE
SHALL BE IN ACCORDANCE WITH THE THE TABLE "A" AND, WHERE A
CHOICE EXISTS, WILL BE SPECIFIED IN THE CONTRACT OR ORDER,
BEARING: BALL BEARINGS SHALL BE ONE OF THE TYPES IN
ACCORDANCE WITH PARAGRAPH 3,516, THE SIZES USED FOR

THE VARIOUS FRAMES SHALL CONFORM TO THE REQUIREMENTS

%.TéBLE "B’ BEARING TOTAL TEMPERATURE SHALL NOT EXCEED

DIMENSIONS: MOTORS SHALL BE SUTABLE FOR FLOOR,BULKHEAD
AND CEILING MOUNTING, MOUNTING DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE DETAILED REQUIREMENTS TABULATED ON
THIS FIGURE.

WEIGHTS: COMPLETE MOTOR WEIGHTS SHALL NOT EXCEED THE
MAXIMUM LIMITS LISTED IN TABLE “8"

TEMPERATURE NOT TO EXCEED CLASS B TEMPERATURE LIMITS
GIVEN IN TABLE XIII.

TABLE A-BASIC FRAME SIZES FOR ALTERNATING CURRENT DESIGN
B AND C CONSTANT SPEED "T" FRAME MOTORS,

1800 1200

TEFC | DPP | TEFC

I82TN

182TN| i82TN
182TN| IB4TN
I84TN( 213TN
2i5TN

250
v

NOTES: |. DPP -DRIPPROOF - PROTECTED.

2. TEFC-TOTALLY ENCLOSED. FAN COOLED.

3. SPRAYTIGHT FAN COOLED, WATERTIGHT FAN COOLED AND EXPLOSION
PROOF FAN COOLED HAVE SAME FRAME ASSIGNMENTS AS TOTALLY
ENCLOSED FAN COOLED.

4. SHORT SHAFT EXTENSIONS (TNS) MAY BE FURNISHED FOR COUPLED
SERVICE AS SHOWN IN TABLE 8.

5. FRAME SIZE MAY BE INCREASED BY ONE (1) FRAME SIZE FOR TWO-POLE
MOTORS WHERE A NON-MAGNETIC ONE-PIECE SHAFT IS REQUIRED.

SH 111486
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TOLERANCES
U OIMENSION
SHAFT DIAMETERS 1"-1-/2"INC. - - = - — +0.0000"-0.0008"
SHAFT DIAMETERS |-5/8"-2-2-7/8" INC,- - - +0,000", -0.001"
KEYWAYS
WIDTH +0.002",~0.000"
KEYWAYS
DEPTH
BOTTOM OF
SHAFT KEY KEYSE AT 'go
ETER | DIMENSION OF SHAFT
-1/8°  |1/4° X 1/4°| 0.986*097I"
I~1/4"  L1/4™ x 178" [ 112" - 1.097
1-3/8" | 5/16" X &/16" | 1.201"-1.186"
1-5/8" | 3/8"X 3/8° | |.46"~1.401"
1-7/8" | 172* X 72" | 1,591 - 1.576"
2-1/8" 172" X 1/2° | 1.848"-1,830"
2-3/8" | 5/8" X 58" | 2.0212.006"
2-7/8" 3/4" X 3/4" | 2,450"-2.435"
3-3/8" | 7/8°X /8" | 2.880%2.865"

THE SHAFT RUNOUT SHALL NOT EXCEED THE FOLLOWING
FRAME SIZE SHAFT RUNOUT (TIR)
IB2TNP - 286TNP 0.002 INCH MAX.

MIL- M-17060E (SH)

BF HOLE LOCATION
4 HOLES-ON CENTERLINES
8HOLES-45" FROM AND ON
CENTERLINES

FACE OF FLANGE TO BE SQUARE
WITH SHAFT WITHIN 0.004 INCH
TOTAL iNDICATOR READING

L————— DIAMETER TO BE CONCENTRIC WITH SHAFT AT "u"

328TNP - 445TNP 0.003 INCH MAX. KEY DIMENSIONS WITHIN 0,004 INCH TOTAL INDICATOR READIN3.
AK DIMENSION
8-1/4" - ———- -- +o.ooz"—o.ooo: U je—
13-1/2" =mmmem -~ +0.003" ~0.000
31 +0 TYPE P-BASE INTEGRAL HORSEPOWER MOTOR FRAME
TABLE B-STANDARD MOUNTING DIMENSIONS, BEARING SIZES, AND WEIGHTS FOR TYPE P BASE DIRECT GOUPLED VERTICAL A-C " T" FRAME MOTORS.
BF HOLE AG MAXIMUM WEIGHT! FRONT | DRIVE
FRAME oM U v AK A BD BB (MAXIMUM) (POUNDS) END | END |FRAME
BEARING
NO. (MIN} (MAX) | (MIN) szE | oee | TeRc | oo | TeRG [T BE&T&#)G NO.
182TNP [2-174 | 1-I/8 | 2 8-1/4 | 9-I1/8 | i 3/16 4 21732 | 17-3/8 |23-1/4 75 95 205 206 (B2TNP
IB4TNP | 2-1/44 | (-1/8 ] 2 8-1/4 1 9-v8 | I 3/16 L} 21732 | 1I8-8 |24-i/4 90 120 205 206 |IB4TNP
2I3TNP | 3 1-3/8 | 2-3/4 | 8-1/4 | 9-I/8 1] 3/16 4 21732 | 20 25-5/8 130 (E1.] 206 207 2I3TNP
2I15TNP | 3 I-3/8 | 2-3/4 | B-1/4 | 9-1/B | 11 3716 4 21732 | 21-1/4 |27-1/8 150 1as 206 207 |2ISTNP
254TNP (3-3/4 [ |-5/8 | 3~1/2 | B-1/4 | 9-1/8 | I 3/16 4 25/ |24-1/8 |29-1/B 230 275 207 209 (254TNP
256TNP [ 3-3/4 | I-5/8|3-1/2 | B-I/4 | 9-i/8 | 11 3216 4 25/32 |25-3/4 |30-3/4 280 335 207 209 |258TNP
286TNP | 3-3/8 | (-7/8 | 3-1/2 | 8=1/4| 9-1/8 | 12 3/16 4 25/32 [30-1/2 |33-1/4 405 475 207 309 |286TNP
326TNP | 3-3/4 | 2-178 | 3-1/2 | 13-1/2 | 4-3/4 { 16-172 174 4 15718 | 32-3/4 | 34-172 570 670 309 309 [326TNP
365TNP | 3-3/4|2-3/8| 3-1/2 | 13-1/72 | 14-3/4 | 16-1/2 /4 8 25/32 | 35 36-1/4 708 1075 3 310  |365TNP
405TNP | 4-1/4 |2-778 | 4 13-1/2 | 14-3/4 | 16~1/2 /4 8 25/32 | 36-3/4 | 38-1/2 Q25 1278 32 312 |405TNP
445THP [ 4-1/4 | 3-3/B| 4 13-i72 | 14-3/4 | 20 174 8 15/16 | 4l 43 1425 1950 313 313 |445TNP

FIGURE 4-STANDARDS FOR ALTERNATING GURRENT INTEGRAL HORSEPOWER TYPE P BASE DIREGT GONNEGTED VERTICAL "T" FRAME MOTORS.
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FIGURE 5. SERVICE "A" MOTOR.
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NAVY SERVICE

NOTE ¥ THIS CALCULATED VALUE OF FULL-LOAD AMPERES

CAN BE USED AS A BASIS FOR SELECTING THE
DISTRIBUTION SYSTEM COMPONENTS AND
OVERLOAD HEATERS OR RELAYS.
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ROTOR DIAMETER OUTSIDE __IN., NG, OF BARS ___ BAR MAT'L SHOCK TEST REFERENCE
SIZE OF END RING END RING MATL
WINDING DATA STATOR SLOT CELL
NUMBER OF POLES
e PERFORMANGE AT RATED VOLTAGE AND FREQUENGY
NUMBER OF SLOTS SKETCH OF STATOR SLOT
NUMBER OF COILS P HIGH SPEED Low SPEED
PITCH IN SLOTS < g
TURNS N SERIES PER COIL. gS g | 7| awes| warTs| R e |EFF R F ?, LB, FT|aMPS [WATTS |R P M{EFF. | PF.
CONDUCTOR DIAMETER - :
CONDUCTOR INSULATION /4
CONDUCTOR IN PARALLEL 3/4
RES. BETWEEN TERW. IN OHMS 2/4
WEIGHT OF COPPER LBS o
TREATMENT OF STATOR WINDING
SPEED TORGUE DATA
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INSULATION MATERIAL NAVY SPEC. —~— HIGH SPEED
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SPAGER STAR CONNECTION DIAGRAM FULL-UP — T =T=
TOP_WEDGE LOW SPEED BREAKDOWN — [ —1—
*J" WEDGE LOW SPEED
INS. BETWEEN PHASES LOCKED ROTOR ——
INS. ON COIL_EXT. PULL —UP — ==
NS, ON CON_ LEADS & CONNS BREAKDOWN — ==
COMPLETED STATOR
LEAD WIRE STATOR COL
NOISE TEST
ARBORNE NOIE TEST DATA
OCTAVE | 48 LEVEL RE 200 PA
CENTERS | SOUNO PRESSURE STRUGTUREBORNE NOISE (AdB RE 10~> CM/SEC?)
(H2) OCTAVE BANDCENTER — MEASURED ON FOOT WITH HIGHEST OVERALL AdB LEVEL
3.5 77— T2VaT 76 T20 [ 25 [3iVa] 40 | 50 | 63 | 80 [ 100 [ 125 [ 160 [200]25G 1315 1400|500 €30 863 1000|1250 [1600 [2000[2500] 3180 | 4000[5000] €300 8000
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FIGURE 5. SERVICE "A" MOTOR {continued).
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FIGURE 5.- SERVICE "A" MOTOR (continued)
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APPENDI X A
SUI TABI LI TY TEST PROCEDURES
FOR
MOTORS W TH SEALED | NSULATI ON SYSTEM

10.  SCOPE

10.1 This appendix covers the suitability testing procedures for motors with seal ed
Insulation system

10.2 Purpose.  The purpose of this procedure is to define the requirenents of the test
condi tions ané the linitations for the sealed insulation system

10.3 Definitions.

010.3.1 Insulation resistance. The insulation resistance between two el ectrodes which
are in contact with, or enbedded Tn, an insulating structure, is the ratio of the direct
vol tage applied to the electrodes to the total current between them It is dependent upon
both the volune and surface resistance of the insulation structure.

- 10.3.2 Dissipation factor. The dissipation factor of an insulatin(t; structure is the
ratio of its parallel reactance to its parallel resistance. It is also the tangent of the
loss angle (al'so called loss tangent) and the cotangent of the phase angle.

10. 3.3 Capacitance. = The capacitance is the ratio of the charge which can be stored in
a capacitor fo the potential applied to it.

20.  APPLI CABLE DOCUMENTS
20.1 Not applicable.
30.  REQUI REMENTS

0.1 Performance criteria. Performance criteria of the sealed insulation system shall
y with the follow ng:

(a) When the wound stator is heated for 24 hours at 155°C in accordance with
40.1.5(b) the insulation resistance shall be not |ess than 2,0 negohns.

(b) When the wound stator is subjected to hunmidification test for one week (168
hours) in accordance with 40.1.5(c), the insulation resistance shall be not
| ess than 1000 megohns. ) ]

(¢) Wen the notor is subjected to a subnergence test in accordance with 40.1.5(d)
for 200 hours, the insulation resistance shall be not |ess than 2.0 megohns.

40.  QUALITY ASSURANCE PROVI SI ONS
40.1 Sealed insulation suitability tests.
40.1.1 Place to test. Suitability tests shall be conducted at the contractors plant,

at commercial Taborafory or Government Yaboratory having necessary equipnent and facility to
conduct the tests specified herein.

40.1.2 Equipnment to be tested. One notor in frame size 215T or |arger constructed in
accordance with § 1.31 and using the same material and processes as will be used in nornal
production shall be subjected to tests specified herein.

3
I

conp

40,1.3 Type of test equipment. Type of test equipment shall be as follows:

(3 Humidity chanber - The chanber shall be made of steel, or by placing a trans-
parent plastic filmhaving a | ow noi sture perneability over a steel frame-
wor k. he top of the chanber shall be slanted or peaked (or otherw se
arranged) so that the excess condensate shall not drip on the windings. The
relative humdity shall be maintained at 100 percent at a tenperature of
88°F + 3°F.  The hunmidification shall be sufficient to produce mnute drop-
[ets of condensate on the insulation surfaces of the equi pment under test.
However, the amount of condensate shall be controlled so as not to produce
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ﬁuddl es or streams of water on the insulation surfaces. The motor shall

ave one end bracket removed to pernit free access of the humdified ajr to
all parts of the w ndi n%. Toensure that condensate forms on the windings,
the notor tenperature shall be |ower than the chanmber air tenperature.

(b)  Subnergence tank - A suitable size tank shall be provided to handle the test
mtor.” Water used may be sea water or 4 percent salt water. )

(c) Hgh potential test equipment - Any standard high potential test equipment of
suitable capacity may be used provided the frequency of the test voltage is
not less than 60" Hz or nore than 100 Hz and provided the wave shape aP?roxw
mates a true sine wave. The test voltage shall be measured with a voltneter
driving its voltage fromthe high-voltaye circuit either dlrectl?/ or throu%h
an auxiliary ratio transformer or by means of a voltmeter coil placed in the
testing transforner. , ,

() Insulation resistance test bridge - A megohmbridge or neter shall be used
having a direct current test voltage of 500 volts and with a range of 0.1 to
1,000,000 negohns. ] ] ]

(e) Ca%amtance tést bridge - A capacitance test bridge shall be used haying a
60 Hz input with a range of 5 mcrofarads to 1100 microfarads and with a
range of dissipation factor of zero to 50 percent. .

(f) Ohmeter - Ané/ st andar d Iaborators/ instrunent may be used provided the small-
est center scCale reading is not over 15 ohns.

40.1.4 Test requirements. Test requirenents shall be as follows:

(a) Dielectric-hi %h potential - A potential of twce rated voltage plus a thousand
volts shal |l be applied for a period of one minute between iSolated circuits
to tedst their insulation, and shall also be applied between each circuit and
ground. . .

(b) Dielectric-normal potential - A potential of normal rated voltage shall be
applied for a period of one mnute between isolated circuits and between each
circuit and ground to test their insulation. )

(c) Insulation reSistance - Insulation resistance measurement shall be made using
a direct potential of 500 volts applied for one mnute period. Insulation
resi stance between each circuit and ground and between isolated circuits
shal | be measured and recorded. Tenperature of the windings and the relative
hum dity of the surrounding air shall also be recorded. Insulation resist-
ance values shall be corretted to 25°c standard tenperature.

(d) Dissipation factor - The ca[r))apltance and dissipation factor shal| be measured
w th the capacitance test bridge and the values shall be read directly from
the bridge. The dissipation factor between each winding and ground and
between each winding shall be nade.

WARNING  Due to the need for exposing copper for the connections to the w ndings,
a |l eakage path is produced by humdification over the various insulation
surfaces between the bare copper and the other parts of the ec?m prent t hat
are otherw se insulated fromthe copper circuit. Therefore, [eads shall be
kept separated as much as possible and covered with a nonwetting grease.
Where insul ation neasurements are specified, they shall be made with the
equipment in the humdity chanber, The length of the |eads within the
chanber shall be as short as possible not exceeding 24 inches. These
[ eads should be separated. Leads to the w ndings shall not touch any
grounded netal parts.

(e) Surge conparison tests - Commercial surge conparison tester with a voltage
range of 0-5000 volts shall be used.

40.1.5 Test procedures. Equi pment shall be tested in accordance with the follow ng
procedur es:

(a) Initial tests - Each test stator shal| be given a high potential test and
surge comparison test to determine if the windings are satisfactory. Insula-
tion resistance, dissi patlor] factor and d.c. windi ng resi stance shall be
measured and recorded as well as the anbient tenperature and relative

humi di ty.

66



Downloaded from http://www.everyspec.com

M L- M 17060E( SH)
APPENDI X A

(b) Standardizing test - Each stator shall next be subjected to a standardizing
run to arrive at a dry condition and to determine the hot insulation resist-
ance . The test stator shall be placed in a thermostatically contralled
oven and heated to 155°C for 24 hours. At the conpletion of the 24 hour
period with the stator at 155°C, measure and record the winding insulation
resistance to ground. Renove the stator fromthe oven and cool to room
tenperature and easure and record the insulation resistance, dissipation factor
and d.c. winding resistance of the stator. . . .

(c) Humdification test - The test stator shall next be immediately placed in the
hum dity chanber for a period of one week ?approm mately 168 hours). Wile
under humidification, daily measurements of Insulation resistance,” and dissj-
pation factor shall be measured. The equi pment. shall also be given a normal
potential test daily. At. the end of the humdification period and within 5
mnutes after removal fromthe humidity chanber the insulation resistance
and dissipation factor shall be neasured and recorded. A normal potentia
test shall also be applied. _ o

(d No load submergence test - At the conpletion of the humdification test, place
stator in a 130°C oven for 8 hours to arrive at a dry candjtion. Renove
stator from oven, cool to roomtenperature and neasure and record insulation
resistance, dissipation factor, d.c. winding resistance and surge conparison

test. Wth fans removed from the shaft * submerge motor in 4 percent salt

water and run 200 hour test. Record and neasureinsulation resistance and

?LSSI pail(t |don)factor after each 50 hour period (time may be adjusted to suit
e work day

| . . . : :
! On die cast rotors, it may be necessary to machine off alumnumrotor fans

to reduce hydraulic | oad when running notor subnerged. B_earln?s my be re-
placed if bearing failure appears inmnent. Upon conpletion of the sub-
mergence test, a normal potential test and sur?e conparison test shall be
applied and the notor examined. Photographs of the stator windings shall

be taken.
40.1.6 Assenbly of data. Data shall be recogvgted ogfthe forms shown as foll ows:
or nfr.
() Mtor data Stator No. Name
Franme T T T Date of nfr. -
lﬁ% i T \Volts o
mn ) Phase —
Insulation data: Magnet wire,
. No. of
Size Turns — Type
Slot lines----------— —Leads ]
Phase Sl eeving
Wedge | End turn—tape—__— —
Co?pete _deSé:ription of VPl varnish and any additional varnish treatnent,
if required.
(h) Standarqdizing test data
Insulation Resistance at 155°C megohns.
[nsulation Resistance at room Tenperaturé___ . _negohns, at °c.
Dissipation factor at roomtenperature percent at °C.
D.c. wnding resistance ohms  at °C. B
(c) Humdification test data ) T
Insul ation Di ssi pation Nor mal
resistance, factor, potenti al
(megohm (percent) (volts)
Initial test B
d hrs) ——
34 s ) e —
3 day (72 hrs) T
4 day (96 hrs
5 éjay 120 nrs "
6 day (144 hrs -
7 day (168 hrs - -
Recovery o T -
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(d) Subnergence test data

Insulation resistance Dissipation factor
(megohns) (percent)

Air, initial subnergence
Initia
50 hours
100 hours
150 hours
200 hours

D.c. W nding resistance
Normal potential test
Surge conparison test _

40.1.7 Failure criteria. Failure is considered to have occured if any of the test
stator windings become open, ground, short circuit or fail the normal potential test. In
addition the insulation resistance and dissipation factor shall conformto the follow ng

[imts:

(a) Standardi%jng test - Insulation resistance at 155°C shall be not less than
ohns

(b) Humidification test - DurinP the humidification test, the insulation resist-
ance corrected to 25°C shal'l be not |ess than 1000 megohns and the

di ssi pation factor shall be not greater than 10 percent. ) . .
(c) No load submergence test - During the submergence test, the insulation resist-
ance shall be“not |ess than 2.0 megohns.

40.1.8 Test data. Two copies of the test data shall be prepared by the testing activit
and submtted to NAVSEC for revPew. The test data format may be Pn any %onvenient fgrn1and J

the data to be submitted shall be as foll ows:

(a) Data described in 40.1.6 which shall include conplete description of w nding
materials, procedures and varnish treatment. .
(b) Description of test equipment and photographs of the stator wi ndings
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| N PROCESS | NSPECTI ON' OF SFRVICE A MOTCRS
10.  SCOPE

10.1 This aPpendix covers the in-process inspection of service A mptors furnished in
accordance with this specification. The inspection details covered herein are not al
inclusive and additions and modifications, as applicable, can be made by the manufacturer

20.  APPLI CABLE DOCUMENTS
20.1 Not applicable
30.  REQUI REMENTS

30.1 To facilitate the in-process inspection procedure the contractor shall prepare
a manufacturing flow chart showing the normal flow of materials, parts, subassenblies, and
assembl i es through the manufacturing process. The manufacturer shall 1ndicate on the flow
chart the points at which the manufacturer conducts in-process inspection and these points
shall be designated as inspection stations

30.1.1 The contractor shall |ist what itens of inspection occur at each of his in-
spection stations. This list and inspection docunents including tolerance standards,
I nspection requirenents and criteria for conformance and nonconformance shall be at the in-
spection station and made available to the Government. Positive records of the inspection
results shall be made verifying conformance to inspection requirenments. Such records shal
?|t?ﬁr Egy5|cally acconpany each itemor lot of items or shall be otherw se made available
o the Governnent.

30.1.2 The words “applicable drawing” as used herein nmean a required draw’n? depi cting
0

the design offered on contract or order or manufacturer’s shop drawing if needed for in-
process inspection to depict details not shown on required draw ng. nufacturer’s shop

draw ngs na% be used for in-process inspection. Inspection requitenents are not to be waived
or reduced by selection of drawings

30.2 CGeneral inspection items. General inspection items shall be as follows:

(a) Material is as specified on applicable drawing. Mterial was ordered in
accordance with applicable material or conponent specification and was
|n5pefteq.|n accordance with the requirenents of the material or conponent
specificatjon

(h) Welding and brazing is _done by qualified welders, and is in accordance with
applicable drawing. There i's no evidence of nonfusion, weld cracks, under-
size welds, inconplete welds, heavy porosity, weld splatter or slag.

(c) Sol dered connections are solidly bonded; there is no cold soldering, no rosin
joints, no corrosive flux, no fractured joints, or excess solder. Satisfactory
connections were made prior to soldering. Bolted connections include approved
Iock|nF devi ces and are secured against vibration. Sol derless connectors are
properly crinped; the connector and crinping tool are proper size

(d Finished castings shall be as shown on applicable drawi ngs and are clean and
free of molding sand, cracks, blow holes, splits and deformations.  Suffi-
cient material is allowed for machining. Casting defects have not been
covered by unauthorized repairs. , . . .

(e)  Machining shall be as shown on applicable drawings. Surfaces, including nating
surfaceS, as applicable, are smooth, square and are free of burrs, sharp
edges, chatter marks, and scratches or damage due to handling. Surface
finish is as shown on applicable drawi ng and there are no tool marks except
those normal |y associated with the indicCated surface finish. There are no
flaws exposed in the material as a result of machining. .

f) No parts are Government surplus or have been previously used or reclained.

[tems including hardware (nuts, bolts, |ockwashers, etc.) are made of
corrosion-resistant material or are given a corrosion-resistant treatnent as
shown on the applicable drawing. ,

(hy  The Government may require a coil or winding to be cut apart to see the extent
of varnish treatnent and filling if there I's question as to the effectiveness

. of varnish treatnment used. ) . .

(i) Bolts, nuts, set screws and other fasteners are secured in a manner which will
greqlude l'oosening in service. Locking devices are as shown on the applicable
rawi ng.
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(j(} Insul ation creepage and clearance distance are in accordance with applicable
rawi ngs. Creepage distance were not achieved by nmeans of cenented or
butted joints.

30.3 Items to be inspected prior to assenbly. Itemto be inspected prior to assenbly
shal | be as follows:

a)  Shafts:
(@ il) [tems (a), (b?, (e), and (f) of 30.2 apply.
2) Dinensions, tolerances, Keyways, fillets,” shoulders, threads, and surface

finish are as shown on applicable draw ng _

(3) Eccentricity t IerancFF including out of round for the buring seats,
bearing shoul der, coll'ector ring seats, and the cores, seats arm as shown
on the aézpllcable drawi ng. _

(4 Ater welding on appurtenances, shaft has been stress relieved as shown
on applicable draw nﬁ;. ] )

(5 The shaft was not built up in any way to correct errors or reclaim
material (except as permitted in ML-E-917) . _

((gh Shoul ders are square as shown on the applicable draw ng.

e

1

(h) ctor ring assenblies: .
1 ; [tens(a) ,(b), (d), (e), (f), and (j) of 30.2 apply. .
2) Dinensions and dinensional tolerances of rings, sleéves and sleeve in-

sul ation are as shown on the applicable drawrg. o

(3) Manufacturing and assenbly processes used are aS specified on the
aﬁpllcable drawings. Specific tenperatures and curing cycles are as
shown on applicabl'e draw ng.

(4) Brush contact surfaces are smooth and are free of sharp edges, burrs,
porosity, tool or chatter marks. ~Slip ring grooves have no burrs.

(S) Termnal ?teUddsra%e fixed to the rings in a positive manner as shown on

appl 1 cab ng.
(0 6}] TePPri nazfl st ud msu?ation is as shown on the applicable draw ng.
¢ ans:

. . d), (e), (f), ,and (j) of 30.2 apply.
E?) Iﬁ%s_l(gr?s’ argc?)fh_é )nun%e)r aﬁu) corgl%ur o? gl)ades are a ps%own on the
applicable draw ng. _ _ o
(3) Fan surfaces which nove the air are free from any irregularities, surplus
\A/elg material or any other projections which may be a source of excessive
ai rborne noi se.
(4)  Fans which break down into several parts are indexed in a manner such
that they can be assenbled in one way onl¥.
() End shields and bearing housings. end cans and franes:

1 a,_b,d_e,_nd(f?of?_(j._?al _

2) ‘Suf)flpl(enl) ma‘al) |(s )aval?able for drilling %%-tyappl ng, _ .

3) Drilling, tapping and bolt centers are as shown on the applicable draw ng.
Holes are clean, free of chips and are drilled straight. There are no
burred threads. Holes are spot faced and are |ocated so that edge
di stance is adequate in accordance with applicable drawi ng.

(4 End shields and frames were cleaned, and given a coat of priner and
ename| or a coat of rust preventive bef%re st orln%. _

(s) End shields, except mating surfaces, such as bearing housings and rabbets,
are cleaned, primed and painted on the inside surface prior to assembly
The inside of the frame I's prined and painted if it did not receive at
| east two dips and bakes in the varnish treatment of the stationary
el ectrical conponents. _

(6) Mating surfaces of shields and francs are concentric and square as shown
on applicable drawing. S

(7 Dinensions, dinensional tolerances and concentricities are as shown on
the applicable drawing. . ) o ]

(8)  Bearing housings have Sufficient metal to permt redrilling and bushing

of thé housing.

30.4 Items to be inspected during assenbly. Item. to he inspected durinng assenbly
shal | "be as TolTous.
(a) General:

1) Itens specified in 30.2 apply.
((3) Parts apre i_.nt er changeabl epgn% no hand fittins or selective matching
of parts is necessary.
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No shjns, spacers or washers are used in the assenbly to correct
machining or material discrepancies. )

Assenbl y and di sassenbl){ of e%m pment can be done without the use of
special tools. Special tools are defined as those tools not listed in
National Supply Catalog (copies of this catalog may be consulted in the
office %f the fgnse ntract Administration Service (DCAS) .

Itemto be checked during wnding and assenbly of rotating elenents:

Keys shown on t e accepted drawng are used to prevent rotational nove-

anQatt %s)all rotating parts, (that is, collector rings, rotors or
u , _

When any parts are pressed on the shaft the pressure required to press
on these parts is within the lints shown on the applicable drawing.

Wen any parts are shrink fitted on the shaft, the interference shrink
fits of the Parts are as shown on the apg[))lmable drawi ng. .

Axi al moverment of all parts is prevented by means of press rings, snap
rings, press fit, shrink fit, or |ockwashers and nuts as shown on the
appli cabl e drawing. ) )

Fans are secured to the shaft as shown on applicable draw ng.

For fabricated rotors, the bars are securely retained in the slots, bars
are not able to shift in slots and bars are wel ded or brazed to the end
rings with an even distribution of weld metal. Bars and end rings are
of uniform cross-sectional area throughout. ) )
Bearings are of the size and type as shown on the applicable draw ngs.
Inpner taces of ball beari ngs are secured to the shaft bY means of shaft
shoul ders, |ockwashers and nuts or by the opposed shoul der nethod as
shown on the applicable draw ng. .
Bgarl_ng | ocknuts ‘and | ockwashers, where used, are as shown on applicable
raw ng.

Beari nggs and bearing seats are free fromdirt, sand, nmetal particles,
corrosion, or other foreign material. ) )

Lami nation size and stacking are as shown on the applicabl e draw ng.

Slot or ground insulation are as shown on the applicable draw ng.

Slot or qround insul ation extends beyond stacking as shown on the
applicable draw ng, ] ] ) )

Wre size and type is as shown on_aﬁpl icable drawing. No substitutions.

Wound coils including preformed with dimensions and number of turns
as shown on the applicable draw ng. ) ) )
Undue force is not required to insert slot wedge in place and insul ation
is not damaged or pushed out of place of the v»ed?e. ) ]

Sl ot wedges are of material and size as shown on the apP_I|cab|e draw ng.
Length of wedge exceeds length of s|ot as shown on applicable draw ng.
CoilS are not loose after the wedge is in place.

The wedge size is proper for the Size and shape of the slot and there
is no possibility that the wedge will cock in the slot and slip out.
Coi| connections are insulated as shown on the draw ng. . ]

il support and phase insulation is as shown on the applicable draw ng.

Coj |

Phase I nsulation is inserted between the phase coils and Is shaped to
fit coil configuration. )

C3I| extensions are insulated and secured as shown on the applicable
rawi ng.

[ nsul at|g_on materials are as shown on the applicable draw ng. ) )

Insulation is cleaned off unless self fluxing wire is used and coil wire
ends are tinned before making soldered connéctions. ]

Lead wires are of the type and size shown on the applicable draw ng.

Wndi ngs are nechani cal secured as shown on the applicable draw ng.
Conpl eted wi ndi n% assenbly, including winding and pole, given a mninmum
of two varnish treatments with an approved clear baking varnish when
preformed coils are used and are given one varnish treatment prior to
Insertion in the slots or on the poles. In the case where prefornmed
coils are not used, the conplete assenbly is given at |east three
varni sh treatnents. ) ) ]

Type of varnish treating and baking time cycle, and baking tenperatures
are as shown on the applicable draw ng. ) )
Treated wi ndings and coils are clean, ‘smooth and gl ossy with good bonding
and filling. ~Varnish seals shall be conplete and show no signs of
cracks or breaks. Conpleted wi nding shall have no air bubbles, air
pto_cki?ts, voids or dry spots on the surface and shall not be soft or

sti cky.
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(30) There is no sign of excessive varnish buildup on one side of the winding
assenbly and l'ack of varnish buildup on other side. The thickness of
the varnish on the winding assenbly shall be uniformover the entire
surface of the windings.

(31) lead wires are insulated fromground and secured to prevent themfrom
movi ng due to centrifugal force. Length and arrangenent of wires shall
permt ready repair; there is no ainmess wiring resulting in “rats
nests" . Wring agrees with applicable draw n?. ) )

(32) No pignmented varnish or lacquer or nonacceptable type of varnish or paint
was put on any of the rotating el enents. ] )

(33) Coils or windings are not nicked or damaged during handling and
rocessing.

(34) Cgrrpl eted grot ating elements are dynamically balanced. The type of balance
wel ghts and nethod of securing are as shown on the applicabl’e drawing.
They are secured in a manner such that they will not 1oosen in service.
Bal ance weights are not attached in the aif streamof the fan.

(c) IlemsI to heégh(zcket()j dgrlm vmndlhnzga_nd Ias_serrblv 395 statdl on:?:r%v el erlrents:
te . throu i nclsive, n a .
& ) a(to)r( as% q ) (ke))/e(?to (Tra glp fyrane

t
2 Conplete st enmbly or stator core is

spi der as_ shown on applicable draw ng.

)

(3) Force required to press conplete stator assenbly or stator core into the
frame or frame spider is wthin the |inmts shown on the accepted drawing.

(4  Axial novenment of the stator within the frame is precluded by neans of
shap rings, welds, or other means as shown on the_aRpllcable dr awi n?.

(5) Lead wireS are insulated fromground and secured within the frame with
a suitable cl anP or fastening device. ]

(6) Lead wires pass through the frane, enter the ternminal box and are secured

in such a manner to prevent chafing or abrasion as shown on the appli-
cable drawings. ) ] )

() Termnal lugs are of the type and size shown on the a,ophcable drawi ng
are provided on the leads. Terninal |ugs are properly crinped and
there are no cut wire strands. )

(8) Terminal boxes are of the type and size and are secured as shown on the
applicable draw ng. ) ]

(9 Leadslar@rlprﬁ)_ger_ll_ marked as shown on the applicable drawing, (for
example 11, . . . . .

(10)  Coi Inpend ext ensi ons di mensions are as shown on the applicable drawing.

ol 30.5 |tenms to be inspected during final assenmbly. Itens to be inspected shall be as
ol | ows:

[tenms (a) throu?h (j) of 30.2 apply.

Coil ends do nof protrude to a point where they may contact the end brackets
or the rotating elenents. ) )

(c) End shields properly match frames and bearing housings and end caps. Holes
ali nr(ret'JI theret|s no excess clearance, and no undue force is required to

assenbl e parts.

—_—
=2

area of brush and carbon dust has been removed fromthe machine. _

Br_usht shunts are adequately attached to the brush material by enmbedding or
riveting.

Brush sigz_e is as shown on the applicable drawing and fits properly in the

hol der without sanding or filing and brushes nove freely in the brush hol ders
in the direction parallel to the length of the brush.

=

(d) Bgan_ng outer races are secured in their housings as shown on applicable
raw ng.
(¢)  There i% no evidence of grease |eakage past the close clearance nonrubbing
seals into the notor or "along the shaft. ]
(f) Spring washers, if used, to provide preloading of the beari ng, shal | be
sel ected and secured in the housing as shown on applicable draw ng.
(g) Seals of prelubricated bearings are not damaged and there is no evidence of
grease |eaking out of the bearing. ) )
h)  Brush hol der studs are secured as shown on the aPpI|cable draw ng.
[ Brush ri Pgl ng insulatjon is as shown on applicabl e draw ng. _
Brush holders and springs are of the t%/ﬁe and size shown on the drawi ng.
i< Brush hol ders are secured as shown on the applicable draw ng. ]
i Baush_es are of the manufacturer’'s grade designation shown on the applicable
raw ng.
(m Brushesg have been properly seated over a mnimumof 90 percent of contact
(
(

o
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Brush tension is adjustable and is set as shown on the applicable draw ng.
Spring tension can be readily measured b sprln? scal e.

Brushes are properly alined parallel to the shaft and do not extend beyond
the edge of the slip rings. _

Brush | ug termnals are ProperIY secured by screws which are not used for
securing the brush holders to the rigging.

Brush | eads are furnished with |ugs which are adequat el ?/ secured.

water slingers are secured to the shaft as shown on applicable drawi ng.

Air gaps have been adjusted to design value and are uniformwithin the
[imts shown on the “applicable draw ng. L : )
Bearings have been lubricated with grease as specified on arniicable draw ng.
Except where prelubricated bearings are used, grease pipes, cups and drains
are as_shown on applicable draw ng. _ _ _

Alr baffles are securely attached and do not interfere with rotating elenments.
Lifting neans is provided as shown on apgl i cabl e drawi n%.

Equi pment enclosure 1S as shown on the applicable draw ng.

Drain plugs are provided as shown on applicable draw ng. _ _ _

The notor, other than identification plates or shaft extensions is painted
as shown on the applicable draw n?. )

Identification and instruction plates are legible and are conplete as shown
on the applicable draw ng. i )

Munting feet are flat, sguare, and are as shown on applicable drawing.
The overal|l dinensions, mounting dinensions, distance from shaft center line
to bottomof feet, and location of terminal boxes are as shown on the appli-
cable draw ng. ] o

For close-coupled notors, the shaft runouts, mounting flange concentricity and
squareness are as shown on the applicable draw ngs . )

Sgaft_ seals are the proper type and are secured as shown on the applicable

raw ng.

Were h?gh tensile bolts or screws such as socket heat types are used,
provision is made to prevent replacement with a |ower ténsile strength bolt
or screw. There are no slotted head bolts or screws used to secure end
brackets to the frane. Thread-cutting screws (self tapping) are not used
to secure any part of the notor. ) ] ]
Wiere oil lubrication is used, the lubrication systemis conmplete as shown on
thte armicable drawing and there is no Ieakage of oil into or out of the

ot or .

Mbtor, particularly bearing housings, is clean and free of dirt, metal chips
or other foregn faterjals. _

Stationary lead wires do not contact rotating parts.
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