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MILITARY SPECIFICATION

GENE2u~Rs, ELECTR2C, DDiECT-CURRENT

(NAVAL S512PEOARD IJ3E)

1. SCOPE

1.1 Generators. - This speciflcatian covers
dlr9ct-current (d. c. ) generators up to 1,000 kUO-
Watt (h-w. ).

2. Applicable =u%5E=

2.1 The fOUOwtng documents, d the issue in ef -
fecf on date of invitation for bids, form a part at
this speciffcatlon, to rho exfentspecifiedhereim

SPEC2PICATIONS

FEDERAL
FF-B-171 - Bearing Ba12, Anm&r, (Generaf

hp.ise).
FF-B-18S - Eearin@, Roller, Cyllndricd;

and Bearings, Rd2ar, SeU-
A21gning

MILITARY
MIL-W-S06 - Wire, Armature-Bamilng,

steel, Tinned.
MIL-S-SO1 - Shocknrcd-Eauioment.

claim N2 (Hiift:lmpait);
Shipboard AppUtiOtt,
Tests for.

td2L-E-Q17 - Equipment, Electric
Power, Easic Requir-
ements for (Nava2 Sbip -
board Use).

M2L-D-962 - Drawings, Pruiuctlon, PrO-
cedure For Procurement
af.

M22.-E-2O8 - Enciowmea for Electxic
and Electronic Equipment
(Nava2 SMpimard Uee).

M2L-W-3068 - Wire, Armature. Bauding,
Nonmagnetic, Iroo-
Cltrome-Nickai.Alloy.

M2L-B-3743 - Brushes, Electrical Con-
t$iCK amd Carbon Stock
Electrical Contact, Brush.

=..Q.9858 - Quallty Conwol System Re-
quirements.

MIL-M-15071 - Manua2, Technical, for
Mechanical and Electrical
Equipment (kSS ‘Ekc-
tronics).

M2L-T-15108 - Transformers, Power, Step-
Down, Singie Phase, 60
Cycle. 1-KVA Approximate

Minimum ~ And Re-
actors (&lance COifd)-
Dry, Nav-a2 Shfpkoard

M2L-R-15109. - Resistors and Rlmostaia,
shockproof (Nava2 Ship-
board Use).

M2L-E-17555 - Electronic And Electrical
Equipment And &sOCktOd
Repair Parts, Freparallmt
For Dellvery Of.

MH,2TARY
MIL-STD- 167 - Mechanica2 Vibrations d

Shtpboard Squipment.
M2L-STO-740 - Noise Measurements of

Shipboard Machinery and
Equipment.

(Cq7ies c1 spOcUicattOns, stand+s, drawings,

and Publkafionn remdred by contractors in connecum
with 6pecific procurernenf funcUons sbculd b ob-
tained fmm the procuring acdvtty or as dhcted ~
the contracting officer. )

2.2 OtJer publications. - The followlng docu-
ments form a part 02 this specification to the extent
specified herein. Unless otherwise indicated, lhe
issuein etiect on date cd inviiatlon for Mb shti
apply.

AMERICAN SOCIETY FOR TESTING
MATEWLS

ASTbf A21-58 - Mild To Medium Stxength
Carbon Steel Castings Fw
General Application

ASTM A47-52 - Malleable Iron Castfngs
ASTM A2*-53 - Carbon And AUoy Steel St@

And Dfsk Forgings
AsTm A33!3-S5 - Noduiar fron CasfingH

AsTM 033-49 - White MetaI Searing AUoyn
ASTM B26- 58T - Aluminum Ease &y Sand

Caattngs
.ASTM B85-58T - Aluminum tie AUoy Die

Casitngs
ASTM B139-58 . Phosphor Brmze Rod, Eb,

Ani %mpes
AST?d B146-52 - Leaded YeUow Brain %nd

Castings For General
Purposes

AST?d B209- 59T - Aluminum Alloy Sheet and
Plate

-
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MU-G-3111 C(SEIPS)

(Application for copies shculd be addressed to UIe
Americ~ Soctmy for Testing Materials, 1916 Race

Street, ~ 3P pa. ).

3. REQU3REIME24TS

3.1 Ddfnltiau. -

3. 1.1 Conttnuows duty. - %erauon at a substan-
tially conafam load for an Indefinite period of time.

.- Ftaf.to of the useful power out-
P&l’:e %%% Input.

3. 1.3 COnvenUOnaJ eff Iciency. - Ratio 0[ output to
invut where inuut is determined 6Y addition of all
cO_mpOnent Iosies to tie m.ttput.

3.1.4 p~-gap flne.- Sxtended straight Une part

05 the no- oa samratfan amve.

3.2 Performance requirements. -

3.2.1 m- Rte rating inkw, voftage and
revoluUona per minute (r. p. m.) shall be as specified

(see 6. 1).

3.2.2 Efficiency .- The efficiency of the gener-

ator shatl be as specified (see 6. 1).

3. .?. 3 -- Generators shti be designed
for the foUowtng voltages, as spectf led (see 6. 1):

I 20 volts
240 volts

120/240 volts

3.2.4 ~- Generators stta12 deliver rated cur-
rent continuously at rated voluige and rated r. P. m...

3.2.5 Overload. - When specified (see 6. 1), each
generator ~o be capable of delivering at rated
,oILaqe and r.p. m., 125 percent rated kw load for 2
!r:m~ and 150 percent rztti kw load for 5 minutes.

3.2.6 Unbalanced load rattrw (three wtre gener-
i.urs only). - The unbal.an ced Ioad rating shall be 15
percent of the rated full load current unless the gen-
erator rating is 100 Kw or less, in which case it
sha12 be 25 percent.

andwfl%s%%i$n.w’RR;%%d
25 percent (see 4. 4.7).

ation.

3.2.9 Ambient temperatures. - Generators shalf
be destgned for operation In m ambient temperam.re
of 50” Centigrade (C).

3.2.10 Rf le voltage. - At my load from no load
%%L+--to fuU load m cons ermg only peak-to-pezk vOlt-

age values, the commutator ripple at my frequency
from zero to 16 !dlocycles shall nti exceed 2 percent
of he rated output voltage.

3.2.11 Voltage r egulailon.- At rated r.p. m. the
following requirements shall apply:

(a)

(b)

(c)

With the field rheostat so adjusted that the
generator iB operating at rated voltage at
no load, the dzop In voltage shalf be “at
more than 10 percent when rated load is
applied to the generator (see 4.4. 11).

Wlf21 the field rheostat so adjusted that the
generator is operating at rated voltage at
rated load, the rise in voltage sN1 “at
be more UIan 6 percent when the load is
reduced to zero (see 4.4. 11).

At any point cm Uie voltage-load curve v-M
the generator field rheostat adjusmd as
specified in (a) and (b) above, there shall
% no rise in voltage wtth lnerease in Ioad,
or any drcp In voltage wtth a drop in load.

3.2.12 Prime movers. - Generators aha12 operate
satisfactorily with tha folfowing types of prime movers
as specified (see 6. 1):

Steam turbine
Gas turbine
Diesel engine
Gasoflne engtne.

3.2.13 Responsibility of prime mover man&tc-
turer. - 22 shall be the responsibility cd the prime
=r manufacturer to orovtde a mime mover of
sufficient capacity to drive the ge;erator under alf
conditions of Ioad and overloxl specified herein (see
6.3).

3.3 Desire and construction. -

3.3.1 Basic r equirements. - Generators shall
conform to SoecificaUon MII. -~-917 and the reauire -
men= specKied herein.

3.3.2 ~-- The design *half iml”de fea-
tures wtdch wt result in reftable and stile qera-
ticm with minimum need for @ustment and aflgn-
ment, minimum [requency cd [allure and minimum
requirements for maintenance.

3.3.3 DfBtXiLuttOn Sy stem. - ‘the dfstritwtion
system shaJJ be two-wire ual ess three-wire is Opeci-
[ied (see 6. 1).

3.3. + Wtndhg. - Camra20rs sfmf2 t-s etrher sbmd-
wmmd where no serten fiefd 1s provtded or stabifi~
shunt wand where a Ught series field winding is pro-
vtded to mtitafn the required voltage regukton.
For stafdlfzed shunt wmtnd generators, at rated fuU

‘)
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/ MfL-G-3111c(s3nPr4)

Imd voltase and current, the ratIO of series field
=Pere-tUC~ to shunt field ampere-turns sN1 mt

W
Armature circuit (cfass A fnsulated)

exceed 15 percent. Armatuce circuit (clam B, F or H 50

btsutated)

3.3.5 fXelectric strength. - Generators shalf
Field ctrcult (ctacs A fnsulated) 2s

wlthctanrf a dielectric strength test volwse of twice
Field ccrcuit (class B, F, or H 50

normal voltase of the cktclt concerned plus 1,000
Lnmdated)

volts, when tested fn accordmfce with 4.4.9. 3.3.7 Temperature limits. - At rated r. P. m.,
voltage ma kw. load (see 4.4. 12), the temperature

3.3.6 Insulation resistance. - The inmdation rise of fhe various parts 0[ the generator, shall nor

resistance, when corrected to 2S”C., shall not be exceed the maximum permissible temperature rfr?es

le.w than the fOUOw@ (sea 4.4. 8): specified fn table L

Table I - Maxlcnum pernrfcstble temperature rfCeS
(baned on SO-C ambient continuous ratedload).

Part

Coils and comectlonq (MrWmd 1, meacured t-j the thermometer, aa
specified fn ML-E-917).

(a) Cpen
(b) Prc4ecfex dri~roof protected
(c) Others

Windings - marhod 2 (reststafce * Spectfled frt *OdflcaUOn
MIL-E-917)

h) Q=n
(b) Protecta~ dripprooi Rcotected
(c) Others

(a) Own
(b) CUtcma

Se’artnga

MiccefLammc pfrtc an bmc.b boldcma, brushes, ixtle tips, and
similar ~ may accaln crrcb temperatuccm ad wtlf nor btjure tie
genematorn In any respect.

Mechanical parta:
Cores, poles, and other mechanical parts in contact with Insulation

fmdatton c1ass

A

30
40
4s

40

:

45
55

60

same

contact

G-

50
60
Ss

65
m
7s

75
75

60

9 for
lch t

7

75
85
90

90
9s

100

100
100

60

, ittau h

H

110
120
125

130
13s
140

135
13s

110

n
pm ace ic.

3.3.8 =dio interference. - Cenm-acm.g sh~.~ (c)
dmigned to cause a minimum of radio interference at
aC3 loads and sp.?edn within tbe operattr.g range.
Radio interference suppre~aion equipment shall not (d)
b used unless permitted by the contract IX or-r to
meet specific radio interference limits (see 6. 1). (e)
A6 a meana of reducing radio interference, con- (f)
alderatimshallte given the folfowiqT: (K)

Commutating poles.
Compencaring windings.

(h)

I

Split series, commutating F& and com-
pensattn.s windings with half of the wind-
ings on each side of the armature.

Increaded number of armature coifs and
commutator &s.

Shaflow armature sfots.
Shoct- pitch =mature windings.
Reduced eccentricity be fween commutator

and bearing.
Balanced desisn to eliminate shaft and

bearing current9 without the use of
auxiliary brushes.

3
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3. 3.9 Airtane misc. - Generators shall be de-
sfgned to prO&ce minimum airbmne noise at all
Ioads znd metmts. within the operating range. In
addition, when specified (see 6. 1), these generators
shall meet afmcif ied airfmrne r,oise limits. A9 a
means of re&cins airborne noise, consideration
shall be given the lollowing:

(a)
(b)

(c)

(d)
(e)
(f)

(g)

(h)

Number of slots per pale pitch.
Numter of slots magnetically undsr one

pole.
Slot frequency u a function of naturat
frequency of the frame.

Skewing 01 slots or pole tips.
Eliminating brush chatter.
Stiffening of brush rigging.
AerodymuniC design of the ventlfating or
cooling system.

Mechanical balance.

3.3.10 Stray magnetic [ields. - When specified
(see 6. 1), generators shall incorporate the follow-
ing design features in order to reduce stray mag-
netic fields. In addition. when sPecif ied (see 6. 1),
these generators shall Meet specified StraY mti-
netic field limits:

(d

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

4

The area of electrical CUrr8nt baaps
shall te made as small as pxsible and
adjacent loops shall be arranged so
that their .fields will b in opposition.

Current loops shall enclose no magnetic
material unless essential for proper
performance of equipment.

All generator windingz and connections
shall be balanced for ampere turns
around the Shait.

Each Circuit which makes even part of a
turn around the machine shall return
on itself back to the starting Pint,
with ctinductors for the forward znd

reverse Currenls arranged at the same
end of the machine and as close as
adequate insulation permits.

AII connections shall k as short as
possible.

Brush rings Shall be complete rings of
uniform resistance throughout.

Leads 10 the positive and negative brush
rin.zs shall he located as close together.
as possible.

Individual main pole gaps shdf be within
plus or minus 10.0 percent of the average
main pole gap. l_he sum of the north pole
mam gaps shall be within 5 percent of
\e sum of the south pole gaps. The
: ame requirements shall apply to com-
mutating pole gaps.

Generators r:.. ed 100 watts mtd targer
shall have lour or more main field
poles.

(j) The n.nmer of commutating poles ahau
be the same as fhe number of main
field pmles.

(k) The “umber of turns in any field pale
winding (shunt, series, commutating)

shall be the same on each pole.
(1) Magnetic frames shall be solld.

(m) Yoke welds shall be at main poles.
(n) The outside of the magnetic frame shall be

a smooth fftwre of r~volution. Protuber-
ances of magnetic material. such a feet
or supports shall not be used. Fleid pole
tolts shall be recessed, and, in general,
every effort shall be made to ensure that
the outside of the magnetic frame is a
smooth surface generated by revolving

the arc of a curve atmt the axis of the
machine.

3.3.11 Stht - Generators shall be capable of
withstanding high impact shock in accordance with
Grade I of Specification MIL-s-901.

3.3.12 Vibration ad balance. - Generators shall
meet the vibration and tu lance reouircments of Tvme
fl of Standard MIL. STD- 167. Salimcing shall be &i-
fected by the use of steet talance weights attached by
noncorrodible t01t6 securely locked by steel weights
dOvetaiIed and suitably anchored in talance grooves,
by drilling out material, or by secwely welded steel
weights. The use of tnbbitt or lead IS 2 tnlancing
medium is not permitted. When metal strips or r

wedges are used in armature slots for final talancing ;
of wound armatures, they shall be well Insulaled from
the armature core. Final dynamic balancing of corn.
pletely wound armatures by the use of solder cm the
banding wire is permissible subject to the following
limitations:

(a)

(b)

(c)

(d)

(e)

Oia.meter of the armature shall not exceed
16 inches.

Peripheral speed shall not exceed 6,500
feet per minute at rated speed.

AII armature cores shall be balanced be-
fore tne windings are inserted.

The solder shall not cover an arc more
than 2S percent of the armature meas-
ured on the banding wire. Wlere the
manufacturer take~ care In placing the
windings in tbe slots to reduce untalance
due to axkd misalignment of the coils this
due may ba lncrea8ed to 33 percent.

Thickness of Solder over. =@s wire
sNI rmc ●xceed 3/32 inch, and in m case
extend past the center of the air gap.

3.3.13 Material .- The minimum requirements
for materia~used in generators shall conform
m the requirements of Specification M3L-E-917 and
table U. For those materials where no Specificziom
are listed the material stun ‘m of a grade suitable
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I ;, lor~~rfomcetisk+rmfmss intended.
Dlawings ahalf ldtcam the .3wciflc commercial
tinttficatton of commercial materials used.

3.3. 13.1 hon.mag’n etic generators. - Wle;4

mrl-magnetic generators are specified (see &1)
gcneratora OhaU confarm to ChO f012crc@ matertal
requirements:

(a) Except ac cpccified tn 3.3. 1s. NC), m
parta includlng nutn, tilts, screws,
Uftlng eyes and mtncellaneouc hardware

huL-G3111c(B3f2m)

(c) The use of magnetic matert4f w“ilf be pcr-
mltted for the following parts only:

(1) Parts in magnetic circuitc.
(2) Parts for Which suhtitution of mn.

p-etic materials would serioucly
IMP* eUher tie strength or aatts-
factory oparatton of the, generator.
The use of magnetic matertalc for
such parts shall M approved by the
Lmreau or agency concerned.

ehali b of mm-magnetic macertal. (d) The use of non-magnetic material shall
(b) Nan-magnetic matertal is defined as ma- mt relieve the manufacturer of meeting

tartal hcvtng a maximum relative high- impact shack requirements.
permeatdllty of 2.0 after fabrication.

Table If - Minimum material rcquirenrenm.

Item Material S+Wcitication

BaU tearing caps and cartridges: Steel
ImndhOle or access covers, MaUeatde iron ASTM A47-52, Grade 35018
termimd tuxcs and terminal Ncdu&r graphitlc lror#
tox covers; internal *

ASTM A239-5S, Grade 60-45-10
Aluminum ASTM B26-5’JT

tdfles: blower sbrcada ASTM B4S-58T

Bearing oil rlnga Brass ASTM B1 46- S2. Alloy 6A or 6B

Bccrtng Sealc (ball bearings) 2tee1
ASTM A47-52, Grade 3S018

WtieLb$m%:tlc lrodl A9TM A339-SS, Grade 60-45-10
Alumlnum A9TM B26-59T; BB5-S8T
Brotue
B-a
C0pp3r

Bccrmg sea& (sleeve bmmngs) Antifriction metal (brass,
hrunzc copper or alumkmua)

Bearing shelfs .5teelA1
Bronze ASTM 6139-58, Alloy A

Bcariltgs, Sleeve Antifrlction metal or kbbit ASTM B23-49, Grade 2 or 3

Brushes Graphitm, electragraphitc .x MU-B-3743.
coppar-gr-aphitc

Brushholdcrs inciuding ~rtnga 2teel
Nodufar graphite iron ~1 ASTM A229-55, Grade 60-4S-10
B-a
Bronze
Bronze a.lumlnutn

Brushholder springs Copper-tcmytlium
Corrosion resisqt atccl-
cadmium Plated cartwn steal

Bm.shboldcr yokcn 2teel
b inated MIL-E-917
Therm.aaettinq plastic

Collector rtngs Bronze
-
-I 5

—.
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Table IS - Minimum matertd requirements. (Continued)

2t*m Material SpecMicatlOn

COUectOr ring skull; quiUs; sieel~’
spi&rs, lfangea

Commutator segments Copper Hard-drawn, hard rolkf or drop
forged.

Commutator V-rings and shells; steel:{

(rames
~=,leab,e iro~/
~omk ~r=phitic ,ron~/

ASTM A47- 52, Grade 35018
ASTM .+339-55, Grade EJ3-45-1O

cares Steel Non- aging, tow hysteresis

End brackets SteeS1
Malleable iron~’ ASTM A47 -52, Grade 35018
NoduSar graphitic Iro#/ ASTM A339-55, Grti 60:45-10
A.fuminum ASTM B36- 59T

ASTM B85-58T

F&M SteelL[
Aluminum ASTM S36- S9T

ASTM 085- 50T
ASTM S309- 59T

Nodulu graphitic irof# ASTM A339-55, Grade 60-45-10

Grease cups and pipes; lifting Stee I

eye Imlts

Identification plates Brass
Nickel-copper
Steel

-mu~ion~/ hUL-E-917 Clam A, B, C, F or H
as specUied (see 6. 1).

shafts Steel .4sTM .&?43-55 Class E

Shalts with fabricated Spiders Steel. carLwn ASTM A243-55 Cf41SS C
(fhtes welded to sNt). (. 35 max. carbon)

Tire, armature bandi~ Steel (niagnetic) MSL-W-806
Steel (non- magnetic) MIL-W-3068

j/
—

S,t. el parts may be cast, fabricated, or forged. Cast steel shall & in accordance with ASTM A27- 56
Grade 60-30.

-V Nodular graphitic iron will ta acceptable provided the ftistcomplete generator of any new design b given
a high shock test and successfully passes shock resisuce requirements and provtded no weMIng O( any
kind is &ne on the nodular iron components.

I
~/ MalSeable fmn is usabse onsy where complete generators are of a size which can be shock tested. No

welding on rnidleable iron components is permitted.

-ti The use o: silictma materials, in any form, in conffned spaces wtthin which brudhes will have to operate
I is prohibited.

I

3.3.14 Steel Inaerfs.- AL screw Uueada @peal 3.3.15 B.earinqn. - *aringa shall b Sleewe,
In Zkunfnum to receive cap screws dva32 b prO- tdl, or roller, as specIfled (see 6. 1). The lubrica-
tacted by the titdlaflon of steel lnnertn. tion aytuem .4@ h3 designed so that ofl or grease

6
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will not iir spillsd from the reserrnir undsr the in-
cllnsd operation comlitiona specified In Spacffication
MIL-E-917. Bsz@ ftbuO@ sha13 have sutflcient
metal to permit re-drffling or re-machining and
tmshlng of ItOustng.

3.3. 1S. 1 Sleeve te=”inss. - Sleevm bsarings
mounted in a P8dsstaf shall be of the self-aligning
type. Bracket- mmmtsd sIeava bearings &ed not b
of the se U-aUgnirg type. Sleeve brarings for 6en-
erators having frame sizes larger than that cor-
responding to 100 kw. at 1,200 r. p. m. shall be
split In such a mannsr as to permit their reread

and repkcement without the necessity of taking tha
=mature out of the frame, of removing Uia couplimg
from the driving end, or of removing the ~arinb’
bracket from the generator. Steeve brarinss for
generators having frame sizes corresponding to 100
kw. at 1,200 r. p. m. and smalier nsed tmt be of the
split type provtdsd the bearing shell and 011 Sed are

readily removable anti replaceable without the
necessity of removing the bracket or disturbing the
brusb rigging.

3. 3.15.1.1 Oil rin+7s. - Wlere oil rtngs are ussd
the mumbsr of oil rings shau be such that m ring in
required todtstritstte lubricant for an arid dlmance
greater than 3 inches on either sids of the rirg.
Rings shall have a true circul?f shape. The cross
section shall preferably & that of a tnpszoid with

the base on the shaft. Rings shall be machined aIl
over and shalf have aU cornsrs rounded. The finish

shall be smooth and free from ffaw9. Unless spe-
cifkally approved by the brew or agency concernsd,
.spllt rings shall not tm wtsd. Under m conditions

shalf htnged snap oil rings be used. The insids di-
ameter of Ute oil ring shall be x apscIfied in table
m.

Table f12 . Olameter of oil rings for

sleeve brarfngs.

r.uldmura I-aiio 0! Inllids
Diameter of shaft (inches) dkaeter of ring to

dlametar of shaft

2 and under . . . . . . . . . . . . . 2.00
Over 2 to 6, inchutiv.s . . . 1.7s
Ovsr 6 to 10, inclusive . . 1.6
Over IO . . . . . . . . . . . . . . . . 1.5

3. J. 15. 1.2 Clearances. - The OU clearances
shall te as SP?Cified in table IV.

3. 3.1:.1.3 Housing. - The housing shall br de-

sisned to psrm~t the oil rings to mia$e freely up to
the .ma.ximum degree of inclbution. The r!ngs shau
,-at rub or strike against the sides or .mds of the OU
reservotr, and .qhall not show a promaunced irregu-
bdy ,Ji movement. A means shall be provided to

hUL-G3111C(Sm

Table IV - Oil clearances for slesve
besrings.

Basic dkneter of
journal (tnches)

1.000 . . . . . . . . . .
2.000 . . . . . . . . . .

3.000 . . . . . . .. . .
4.000 . . . . . . . . . .
5.000 . . . . . . . . . .
6.000 . . . . . . . . . .
7.000 . . . . . . . . . .
8.000 . . . . . . . . . .
9.000 . . . . . . . . . .

10. BOO . . . . . . . . . .

@imum dsslgnsd dianwtrical
OU clearance includbig shaft

and baring tolsrarces (inches).

0:004
.005

.007

.009

.010

.012

.014
,016
.018
.020

prevent the rings from bins thrown out of place when
the VeSSel 19 permanently Ustsd, rolling, or when
subjected to shock. The housing shall bs designed m

prevent tbe escape of oil afoti the shaft. This shall
bs accomplished by the use of close-c Iearance metal -
110 (antffriction metal) seals. The use of felt
and friction-t~e seals is not acceptable. Provision
shall alma te made for observation of the oil rings
while the generator la running. These observation
openings shall & made oilught by a cover secured by

screws, screw piugs, or equivalent means. PrOvi-
sion shall also be made to insure against the suction
of oil WWOr into the interior 01 the generator.

3. 3.15.1.4 Oil filler. - For generators having

frame sizes Iarger than chi corresponding to 1 kw.
at 1,800 r. p. m. an opening or standptpe for filhg,
for preventing overfilling, and for indicating the oil
level, shall br provided in the reservoir and shall be

fitted with an oiltfght plus or cap to prevent the
escape of oil due to the motion of the vessel. The
dkmeter of the fiUing opsning shall not b less than
3/8 inch. For genetiors having frame sizes cor-
respatilng to 1 kw. ti 1, 800 r. p. m. or smaller,
the mamfaciurer’s standard type fUler may br used.

3.3. 1S. 1. S Temperature indtcat ing devices. -
Generators 200 Kw and larger shall bs pro.misd with
a thermOStmic switch in accordance with the rsquire-
~ents of Specificaiiona MIL-S-901 and MIL-E-917
and shall be imund in a watertight enclosure. The
temperature sensing element shall & inserted in the
bearing shell in such a manner ttut when the bezing
attains a predetermined temprrXure the thermo-
static switch contacw shall close to operate an
alum syntem either d&eCtiy or through the use of
retays. A terminal blbck shall te pmvidsd for the
connection of external electrical leads (from the
atarm, system) and shall be mounted within the en-
closure. The alarm system shalt mt be [u-nished.
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The baring houainga of generafora smaller than 200
kw nhafl b prcmtdod with thermometer welln.

3.3.15.1.’5 ~etic center, - Generators shakl
be marked to Show the focaf ion of the magnetic
center.

3. 3.15.2 Ball and roller bearinz8. -

3. 3.15.2.1 -- Thetypesof bal land
roller bearings shall be as specified in 3. 3.15.2.1.1
and 3.3. 15.2.1.2.

3.3. 1S.2. 1.1 Ball &ariMs. - Ball bearings
shall be of the following types:

(a)

(b)

(c)

Single shield, single row, radial, type
m, clas.92 of SpecificZiOn FF-B-171 or
single seated, single row, radht, type
f3f, class 601 Specification FF-B-171
havingtfm same envelOW dimension 3.9
the si~le shield, single raw, radial,
type 111, class 2, Specification FF-
B-111.

Wdiai si~le row, tath races exfanded,
sealed, Cartridge cype, type 12001
Specificatuan FF-B-171. Where this
type 01 kearmg M used a warning plate
which reacts “Do Not Lubricate, ” shall
be secured to the end brackets.

Radial single row, class 1, open, in
accordance with specificatmn FF-B-171,
with the approval 0[ Lhe hmwau or agency

concerned.

3. 3.15.2.1.2 Roller bearings. - 3toUer bearings
shall b in accordance with Specificatmn FF-B- 185
and shall be used only With Lhe approval of the tm -
r?au C? agency concerned.

2. 3. 15. 2. 2 Tempermur es. - Ma. umum bearirg
temperature shall be as indicated in table 1. Sihcone
grtlse shall be used where bearing temperature 1s
ncxcess of lIO”C except as prohibited by table 11

t). AU bearing temperatures referred to are
,!, .1? ...uter race.

3. 3.15.2.3 Helt s!abilizaf ion.- Bearings op-
eratmj amve 11O”C. , shaU te heat Stabilized so that
thelrdimenslonn do not mcreaae mOtethan O.0001
Inches per inch of diameter during 2S00 hours at
149”C. Where heaf atabilizedbear!ngs areusedtbey
shal! be of the type specified in 3.3. 15.2. l. I(b).

3. 3.15.2.4 Grease cups (fdr si~le shielded and
ningle seated type bearings only). - Compression
~e CUPS :’tibe usedon all generators where
~reaae is”fhe meanaof Iubricafio;. Fittings for
grease cups shatf be plugged wttb pipe plugs. The
correcf amaunf of grease -hall bs added to the bear-
ing housing before the generator leaves the pface of
manufacture.

3. 3.15.2.5 Securing. - The tearings shall ta
secured on the shaft by means of Iocknwa and lock.
washers or other meth0tb3 approved by the beau or
agency concerned. The driven end shall tas fixed
axiaUy in the housing by suitable housing and end cap
shoutders.

3. 3.15.2.6 Afaf end Play. . The installation of
bearings shall & in accordance wifh Specllications
FF-B-171 or FF-B-185, as applicable, except that
the axial Cfearance h? fween the outer race and the
housing shoulders may ta such ?.s m make the possibta
-h] movemem of the shaft not more than O. 04 “or
less than O. 020 inch, including bearing end play o“
two bearing generators when the application does mt
require the end play 10 be minimized.

3. 3.15.2.7 Seals. - Except where double sealed
bearings are used the housing shall provide for a
close- clearance metaklic seal on both males of the
bearings (one side only where shaft does mf emend
through cap) to prevenf the leakage of oil or grease
atong the shaft. Washers 0[ felt cm other suitabte
material may be used on generators having [rxme
sizes corresponding to I h. at t, 800 r. p. m. and
smaller in combination with grooves, labyrinths, or
slingers if 8pecUically approved by the bmeau or
agency concerned.

3. 3.15.2.8 Housing. - The tearing housing shatl
be so comtrucfe~permit ready renvwal of the
end bracket w Khout the necessif y of removmg the
tearings.

3. 3.15.2.9 Removal of bearings. - The design
shall be such as to permit removal of bearirgs @
pulling on the inner race of the h?aring. Special
fools x de[ined by Specification MIL-E-917 shall not
be required m remove the lvari~,

3.3.16 Shah. - The s~t shall be provided with
deflecting flanges or slingers or other suitab(e
means so as to prevent the escaw of oil from the
tearing housing and suction into the electric windings
ander SU service COndltlOm. AU generators larger
than 60 kw. shall be provided wifh a forged-an hatf
coupling for connection 10 the prime mover. Gener-
ators 60 kw. and smaller may & provided ,v+lth a
shaft extension with a keyway and shrunk-on coupling.

3.3.17 Armafure cores. - The faminatiam shall
be insulated from each other, Spacers used for
vt.ncifafl.an shaSf bn rnechanicaf2y rigid and shaU be
secured M u toprevenf their coming toose due to
vibration irt ae=vice. [n the assembly of the cores
care shall & taken to remove all tmrrs or projecting
@mination9 i“ the slot potiio” of the core which

might result in injury to the coils. The kaminatio~
shafl be ctamped together in such a reamer as to
insure thal the assembled core is tight at the top of
the teeth. Keys in conjunction with press or shrM
fits, or other means safisfutory to tbe Luresw or
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agency concerned shall ta provfded toprevent
movement 0: the armature core, spider, or quilt on

the shaft. Prov-fsfon shaft & made to prevent axiaf
dfnpfacemerd under operatfng or test conditions. A
pin through the shaft ts mt an acceptable means of
preventing id.al dlapfacement. Weldfng shall not bo
uded to secure the core or qtill to the shaft. The use
of spiders corwtmcted of indlvtdual flutes welded to
the shaft IS acceptable when preheat and stress re-
lieving procedures satisfactory to the Imreau or
~ency concerned are employed.

3.3.18 Armature windings. - AU zrma.ture cotta
Par gem?rators rated 25 Kw. , at 1,.900 r. p. m. and
~.rg~r s&df W fOrm-wou@d, ~ W, w.cI”~,

Iormed, and insutafed before assembly in the core
,j!~t~ , ~d ~~11 & inier~~eab]e, ~m~re ~0~

2u- all generators shall fm securely retained in the

aluts by sfot wedges, however, for generators rated
brlow 25 Kw. , at 1,800 r. p. m. other means, ap-
sroved by the tmreau or agency concerned, may be
used.

3.3.19 %nding. - Armature end turns and coil
leads to rb~l be ta.nd with securely clipped
banding wire. Resin treated glass tape may be used
for armature banding only with the appm.ral of the
htreau or agency concerned<

3.3.20 Equalizer connections. - Equafizer con-
necti0n9 sfuii supplied on alI Ltp wound armatures
of generators having four or more main poles.

3.3.21 Commutators. -

3:3.21.1 Securl ~ - The commutator 9ftaU be
secured rigidfy to the ehaft or spider by keying or
c:!.,?Y method sati6fact0ry to the tXreau or aSenCY

concerned. The method used shall ~sitively secure
the commutator in such a manner as ta prevent
either rotational or xial motion of the commutator
rekttim to Its sup~rt, under operating or test con.
diticms.

3. 3.21.2 COp~ r segments. - l’fte copper .9eg-
mants .$hall be securely retained fn such manner aa
a.iff prevent their refatlve displacement ao a result
of centrfiugaf forces and the stresses tmposed by
repeated eq-ian and contraction in servtc e. T?W

s%ments, when WOrn to the fulf extent of the allOW-
able wearing deoth sf3ec Uied in fable V shall be of

=ple section tLIoPerate saftsfactorily.

3:3.21.3 C0NIeCti0r19. - The connections co the
armature wtndfngs shall be brazed or go]~red, and
if separate rmers are u.%ed, they shall be connected
m the commutator bra by In-az@.

Tabie V - Wearing depth of commutators.

Minimum allowab%
Commutator diameter (inches) reduction in

diameter (inch)

2 and over

I__

3/10
Over 2 aml up to 4, inclusive 3/8

Over 4 $nd up to 6, inciusive 1/2
Over 6 and up to 8, inclusive 5/8

Over 8 and up to 12, inclusive 3/4
Over 12 and up to 15, inclusive 7/8
Over 1S 1

—

3. 3.21.4 Tighteni~- In generxors rated 5 Kw
and akova, suitable provision shali be made for
tightening the commutator retaining fta.nges without
the neCeSOity of removing the commutator from the
shaftor 9pider.

3. 3.21.5 Seali .- After the assembly of the
commutator, ~tices or joints at each e“d be-
tween the bars and the retaining flanges, shall be
completely fiiled up and seaied over with high-grade
flexible taking inniating varni8h in such manner as
to prevent the entrance 01 moisture, oil, carton or
copper dust, or other deleterious substances at these
points. Likewise, the creepage paths from the ends
of the coppar bars to the mefal ffmges shall b9 given

a heavy, durabIe coating of flexible kakfng insulating
varnish an a protection against short circuits and

grounds at these ~ints.

3. 3.21.6 Mica undercutting. - The mica insula-

tion between bars shalt M undercut on afl generators.
The Undr?rCuttlng shall be accomplished ty removing
af3 IItlCa bMWeen bars to form a groove not to exceed
1/16 inch in depth.

3. 3.21.7 --- AU commutators shall &
cured at hfgher than operating temperatures and shall

be Of 8uch thoroughly solid constmction throughout as
will insure thatthey wiff hold their shape in service
and obviate the necessity of frequently dressing the
commutator.i due to high bars or flat spts.

3. 3.21.8 Sparki~ - At any ioad from no load to
i%il load tke sparking at the commutator shall not
exceed No. 1-1 /4 eltgbt intermittent sparkfng u shown
on fLgum 1.

3.3.22 Collector ring s (three wire generators) .-
COUectOr rings shall run true, have a smooth c-alished
surface, and be free fmm pmosity or hard sp&s.
The ringn with their insulation shalt be ehrunk over a
steel sheU and shall be of such thoroughly solid con-
struction throughout m to insure against their be-
Cording Immened or eccentric due to changes in
temperature in service. They sN1 be secured to
the shaft or spider by frderference ad sfMcUi~

9
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No. 1 Black with m sparks showing.
No. 1-1,’4 Slight intermittent sparking.
~: ;- 1/2 Slight continuous sparki~.

Continuous sparking hezwer than No. 1-1/2. Streamers
just begin to extend from tie edge of the brush.

No. 3 Sparks heavier than No. 2.
No. 4 Sparks heawer than No. 3.
No. 5 Sparks heavier than No. 4.
No. 6 Sparks-entire brush covered with continuous heavy

Spvks.

From O to 100 percent load, the sparking shall be equaS to No.
1- 1/4 or better.

From 100 to 125 percent load, the sp=kirg shaSl be equal to
No. 1- t/2 or better.

From 125 to 150 percent load, the spa-king shall mt exceed
No. 2.

Ftgure 1. - Sparking ch=t.

tabIe Vt or other methods specifically approved by movement under test arm operati~ condltlcma. The
the tureau or agency concerned. The method we~ing depth of collector rings sMS be an speci-
emptoyed shall prevent totb rotational. and axial fled in table VU.
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Table V3 - M“Mmum interference f ifs fOr COUeCtOr
ring =sembly, shell to shaft.

Shaft diameter at cullector
ring assembly -tkrn

fnches
Over O to 2, lncluaive
Over 2 to 3, inclusive
Over 3 to 4, inclwlve
Over 4 to 5, inclusive

Over 5 to 6, inclusive
Over 6 to 7, inclusive
0ver7 to8, inclusive
Over 8 t09, inclusive
Ller 9 to 10, inclusive
Over 10 to 11, inclusive
Cver 11 to 12, inclusive
.Jver 13 to 13,” inclusive
0v2r 13 to 14, inclusive
Over 14 to 15, inclusive
Over 15 to 16, inclusive

Over 10 to 17, inclunive

Mfnimunt interference
fits

fnch
0.0003

.0006

.0009

.0013

.0015

.0019

.0024

.0028

.0037

.0042

.0046

.0051

.0056

.0061

.0065

.0070

Table Vff - Wearfng depUt of coflector rings.

Collector ring diameter
Wearing depth in
diameter (min. )

3.3.23 Balance coifs. - Each three-wire gen-
erator shall be furtihed with a Wance coil kift
in accordance with Specification MIL-T-15108.

Bafance coils for generators rated 100 Kw and Iesa
sNI be mounted on the generators. Balance coih
for farger generators sha12 k furnished for sop+
rate mcnuxfng. Tha ratfng of the inlance cokln
shall ix such as wif2 provtds the gemrafor per-
formance specified herein.

3.3.24 Brush haldera. -

3. 3.24.1 Brunh contact. - Contact surfaces dta12
ke of such material as to rmf react chemically to
produce corrosion and sticking of brushes when
brushes of graphite, electra ~aphite or copper-
graphife am .sed. The brush holders sbakl h of
such &s@ that UIe brushes wiU not bind in the
brush holders. T?@ brush-feeding devtce sha12 en-
sure proper brush contact under all mrmal col@-
tfana of bmsh d commutator or collector ring
wear.

3. 3.24.2 Brush stop. - Means shall & provided
to prevent brushes from teiftg thrown out of their

-h fIOhrS an a result of severe shock or fmm
being displaced to such a position Uut they may bin:
in their brush holders and MC return to their normal
o~r~htg position. The devices used 91uU mt un.
duly complicate replacement of the brusltae., require
the we of a specfal destgn of brushes, or resuft in

cumbersome or intricate design of brush holders.

3. 3.24.3 pressure finger. - The pressure finger
shall be of such design that when operating with a
brush havtttg a smooth top surface (rmt notched) or a
hammer clip, it wilf nut slide off the bmsh or clip
un&r any operating condition% When the brush is
omitted fmm the holder, a stop shall prevent the
finger from makkng contact with the commutator or
$ollector ring.

3. 3.24.4 Springs. - Springs shalf b the adjust-
able type. Means shall te provided for adjusting the
brush pressure without special toolm

3. 3.24.5 X - Brush holders shatl & either
xx type or open front type. The open front type shall
ba of such design that the frame work covers not less
than 50 percent of the front aide.

3. 3.24.6 Terminai screw. - A separate terminal
screw shall ta provided for securing the brush shunt
terminaf lugs to the brush holder, brush holder
bncket, or terminal attachment bar.

3. 3.24.7 Accessibility .- Brush holders shall be
=-?---=readily accessible or adjustm.-nt, replacement or

renewal of brushes and springs.

3. 3.24.8 Mjustability of brushhofders. - Brush

holder rfmrtmz Shau t9 so dee.iuned that the distance
betweett = b%mh hofder and c;mmutafor can h
adjusted. The minkmum amount of adjustment shall
be Zd~O to repoaittmt the brush imlders tit,.r the
commutator la worn or resurfaced to the maximum
Umits specified tn table V.

3. 3.24.9 l.founting of brusftholder riggi~ - Wfttn
brueh ftofdare are eecured to the y.aka or rocker r!ng,
the @a or rocker ring shall ta secured by one of
the folfowbtg methods:

(a)

(bi

A splkt type hub clamped aimut’a macbhted
hub in U14 end bracket or taaring housing.

Bolts pasakng through slotted holes in the
yuke or mck.?r ring. If thinmethod in
used, the axfal movement of the yuke .or
rocker ring shdf b reatraImd by UIeUO
of machined fits between tba yaks or

MCk8r ring and Ute end bracket or tear.
@ housfng. The tolts aha.U only b used
to fock the yoke or mcbr rbtg in the
proper ratattomal posftimt.

11
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3.3.24.10 Mountinu of collector ring brush-

holders. - Co flector ring brush holders may be
~ on fncufated studs atf?.cbed to the end

brackets.

3.3.24.11 Adjustability of brushhc.kfer riggin& -
The rigging. ~h.%11be of such design chat the yoke or
rocker ring is adjustable around the periphery of
the commutator. The setting of the rigging shall &
marked permanently on the yoke or rocker ring and
the frame or end bracket.

3.3.24.12 Stagg eri~ - Commutator brush
hol&rs shail be staggered in pairs so as to insure
even wear of commutator.

3.3.24.13 AMgnntent. - Brush holders shall be
so mounted and aligned that brushes are para21el to
the shaft and da not extend beyand the edge of col-
lector ring or commutator.

3.3.24.14 Brush POsition connections. - Elec-
trical connections between brush positions shall
consist of insulated wme or tapped (insulating) tus
tars.

3.3.25 Frames. - Frames of generators with 1
continuous r=f greater than 100 kw. shall he
split in two hatves parallel to the shaft so as to
perm N ready removal of the armature in an upward
directmn. The frame shall be of rigid construction
s!.!I feet or ample size large enough to accommodate
holding-down tmlts, dowel pins. and jack screws
where uses. The frame feet shall be machined and
d-iiled [or holding-down hits. Fitted tilt holes
shalt b+ leftwwh an aitowance for reaming at time
,,[ t!mallattun of generator WNh prime mover.

3.3.26 Field poles. - Field poles shall be so
Xtm. hed to the frame as to permit movement of the
;. ,Ies [or adjwtrnent $,[ :oir K2PS and shall be capable
of !wtn~ removed fmr. the frmne wi; hnut removmg
Ihc armature.

3.3.27 Field cmi!s. ~.eld coils shall b? form
m :,i ,tk.e ~o~pi.?-c~-may be used m the [Orm). .*II

,..:a ppi!s ,,[ (he SmW type for one design Of ma-

.?::I? sr,x!i k readily mterch.urgeabie. The coils
:-,all be so secured that they cannot become loosened
or damaged by vibration, or produce vibration by a
slight shtitmg in coil position. AH like coils (that
is, shunt, series, or commutating pole) of the same
polarity shall be series connected with respect to
each other.

3.3.26 End b-rackets. - m accurately machined
shoulder io$m shatl h? provided between the [r-e
and the ●d arackets. End brackets shall be secured
to the rrame by not less than four hexagon-head hits
or cap screws of suitab[ size and strenglh. For
generators kilt in frame s~zes corresponding to 1
kw. u 1, 800 r.p. m. or smaller, the end brackets

may be secured by not less than four machine screws
or through talts Of suitable size and strength. TMSe
machine screws or through tolts may k f~rnished
with slotted or hexagon-heads. Resilient -gaskefs
shall mt be placed between any tearing support
member and the frame.

3.3.29 Access opening s. - Cpenings of adequate
size and number shall be provided at the front e“d of
the generator so as to give easy access to and a
direct view of the cm-mmuator, collector rings, and
brushes while the generator is in operation. Except
for open generators, these openings shall be pr-
ovided with substam ial covers and Listening of a de-
sign satisfactory to the hmeau or agemy concerned.
The enctosit!g covers (hand-hole or access-hole
covers) shall be readily removable. The engaging
bolts or tocking devices shall be attached la the
frame, the end bracket, or the cover as the design
permits, in such a manner as to preclude the pos-
sibility of being lost during maintenance and while
the cot.er is unfastened. The contact surfaces be-
tween the enclosing covers and the frame shall te
free fmm fins, b.irrs, or other imperfections detri-
mental to watertightness and shalt be provided with
gaskets, suitably secured and treated with graphite
on the contact surface where necessary to prevent
sticking. All sheet packing shall be securely
attached to the covers.

3.3.30 Ma.rki ng for correct assembl~ - Adjokt-
ing POrtlons Of machinery shall be given correspond.
i~ maxks, wherever practicable and advantageous,
to insure correct assembly.

3.3.31 Forcing talts. - Forcing talts shall be
provided where necessary for breaking joints.

3.3.32 LMwek.. - All generators except those of.—
the flange- mounted type shall be doweled againsl
movements under shock conditions specified m
3.3.11. This may be accomplished by the use of
fitted Folding-down talts. Cuwels shall & of ample
size for the purpose intended. Emwels 1/2 inch or
more in diameter shall be provided with threads h
nuts [or withdrawal. Taper dnwels may be usect for
.tze 3 ,8 inch and smaller. AU diameters refer to
the small end of the dowel. fMwels shali Le so
located as to te readily remo~ble.

3.3.33 Jackscrews. - Jactcscrews or other suit-
able means shall be furnished to facilitate vertica.f
adjustment of the frames of generators weighing
t, 000 pounds or more. Jzcksc rews shall be used
only for tnstal~ ion fmrposes and shall not perma-
nently support the generator.

3.3.34 W= - Wirfng between such P* aa
the ft81d coil% brush rigging and te~i~ tmarda
shatl be tn accordance with Specification MI bE-917,
the ~rangement king as stmple as possible con-
sistent with convenience [or maintenance md repakr.
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3.3.15 Securtng connections. - Collmctlom mtau

te secured witft i0cktm4 devtcen III accotie Wtb
Sp?ctflcation h3WE-9i’f. cOnM’ctOm @ feds
dtdf ba sacurd In a reiiabia manner to prevufd
their coming in contact with MOvlng PM-ts or Lwmg
chafed by contact with stifdnary parts. AU excess
solder shall be remowd [mm adder connections.

3.3.36 Terminaf Ieu!n. - fad for gemr~r~
with current ratings of 156 ampsres ad less dta13

bn brought to and terminated at a terminal b~ w
shall ta provided with lead cfamps. Generators
with current raflngs greater than 150 amperes aiulf
Iuve aff leads brought to and terminated at a termkdal
board or shall have adequately supported tus-bar
leads.

3.3.37 Termird bmrdn.- Termlnaf tmard studs
shall im focated u u to facillrate cormecttom to the
extenuf circukt. The terminal bard ahalf be at-
tached to the frame of the generator, and sba13 Lm
covered by a drippr+x! cover.

I

3.3.30 Lead ciamP.%- Wltere lead cfampa are
used, the termknal leada shall tmt tm attached to tlw
end brackets tut sha.lf ta ~hed to tbe frame, and
shafl extend at Lmtst 6 inches teyond tha point of
supprt. The method of fastening shall be such that
m strain fmm the outside cmt come upn the con-
nections witbkn the generator frame. The use of
rubber M!thkngs unclamped, Is mt a suifabfe method
of securing such leada. The end of each generator
lead shall be fitted with a connector of either tha
mlder type or the solderta.m typq which shalf tm
satisfactory to tha ‘mreau or agency concerned.
Termtnal lead bales !n the generator frames SW
have alf edges rounded to prevwt injury to lead irtsu-

k!tion. TfIe leads shall & enclosed in a terminal
bx.

3.3.39 Terminaf toxes. . Termkmal tc.xes 9fuff
be blted to the generator frune. A mwket shaU te
placed Mween the terminat FM and the fmme. AU
joints on the termi!ul bx shaU tm of the aa!rm
degree enclosure an speckfied for the generator tmt
not kXJS than dripproof.

3.3.40 Bus tar leads. - 6US bar leads need not
h provfded with termirul birds. The leads shall
b ciamped into pmsition 90 that m strain [mm Ute
outside can & transmuted to the connecticma wiLhin
the generator frame. The ieads shall ta of suffi-
cient length and shalf be provided with a means for
making suitable commctiora to the ship’s cables.
The terminat lugs to fit the terminal bards or
termlmr.i 8 ,gs for comecting the genertior termi-
nals :0 s!Iip’s cables shail MC be furnished by the
conrracmr.

2.3.41 L-sad idencificxt ion. - Xl generator leads
sN1 ‘be permanently marked with de$igracing Ietters
which correspond with the markings AOwn on the

fttIbG3111c(sIf3FB)

= Of cO~~iOU fOr tb gmwmator (see
. . .

3.3.43 Auxif fary termitula. - AuxUiary tet .ninakI
energized from an outside source of power, such an
space heaters, temperature Ctetectara, etc. , should
ta protected by auitabta reum%abia tiiars over
lndlm circuit termfna.b so that p&sOmel working
on any one circuit la protected fmm alf 0th9r cir-
cuits. Aie.0, exposed compensnt termbmls within the
generator frame which might & contacted during

regular maintenance should h adequately kndated
with tape or ffxed barrier.

3.3.43 Ventilation. - VentUating systam4 for
generators rated atcma 100 Kw shau provide for the
pasaage of cooling air outward over the commutator
to prevent dust kaing drawn toward the rfmrs,
armature, ad field COUM. Tha akr inlets shafl ta m
arranged that the hot alr developed by the prfme
mover will not be circulated through the generator.

3.3.44 Enctomwes. - Enciosurea .gbau h In z.
cOYdtmCe Wttb .%!OCifiC*iOn MIL-E-2036, and skill &
one of the followbtg, as spacitied (see 6. 1):

(a) Open
(b) Protected
(c) Dripprcmf protected
(d) Totally enciosed

(e) TOWY encfosed, fan cooled
(f) Witer-air-ccaled

3.3. 4S Condensation drain. - On all totally en.
closed and watttr-akr-cmld generatrm a drain and
plug sN1 tm provided in the mwest ~ of the
generator.

of !2iW Y*%%R;2W R&
lifting of generator weighkng 150 paunds and over.
The uae of s strap having two or more hole one of
whlch in fastened to an end bracket retaining twit @
mt an acceptable iifting means.

3.3.47 Permanen$ marking. - The manufacturers

nade, SerL41 numtmr and the Stock rrumber (M a.,au-
able) shau km stamped underneath ths identification
ptate in the add metal of tbe frame. Armafurea
shail & marked so an to identify tbe manufacturer
and the styie and type of the generator, The manu-
facturer’s serial number of the armature and Stock
numkr (U avaiiabie) aball te Plainly stamped on the
shaftatthe front end. Ln the case of generators
hilt in frame sizes correspmtdlng to 1 k-w. at 1,800
r. p. m. and smaUer, tie aerial mmber or the mium-
facturer’s designation (model, typ, or part nurnter)
sufficient to completely identify the part shail b
stamped on the armature shaft. Field coils shall &
m=ked so as to identify the manufacturer and the
design of the generator ,by manufacturer’s catalog or
cod drawing numlmr.

Downloaded from http://www.everyspec.com



NIL-G 311 lc(f4RIm

I

I

I

I

I

3.3. 4S Idnntifictiion plates. - TIM ldantiflcatlan
plates ahsll ixmttuhed to the part 0[ ‘~ generikor
which wifi mt ortfinariiy h renewed during its
normal e.mviec Ufe, ad shalf h located in a readily
accesstbie pxltton where they can kw read at a12
timeswithmt d8t8er to personwi. ThO markings
on fheee Piatan skall h either etched, stamped,
engraved or CMt in such a mantur u to produce
permanent and durable markings to fast the mfici-
pated life of the generator under environmental
conditiomt to which it will be subjected AU etcft-
i%s, engravings or sfampinss shall not ba less tfran
O. 003 inches deep. TM cbxacters on cast pIazes
shall ha raiaed to at least O. 03 inches. AU etched,
engraved or stamped markings sbail be fiUed with
black paint emwnel or lacquer.

3.3. 4S Idetiffication plate markings. - I&ntifl-
cation pfates for generators shalf include the foilOw-

ing minimum *.

a. Manufacturer’s name, ldentif icatIOn nyrnlmls,
seriai number, and drawing numbr.

b. Stock numLmr.
c. Cuntract number and ye= of mamfacmre.
d. Salient design characteristics, for ex-

ampie, cype, kilowatt capacity, voltage,
current, overioad rating, r.p. m. , ciam
,01 msulafion and maximum ambient
remperamre.

e. Activity for which Luif2.
t. Blutk space tor Government inspector, s

official s@mPLng.

3.4 Flaid rheostaftL - Cdtumator field rheostats
shall be furnidted a# a part of the Senerqtor equip-
merd, and nhali conform to SP4cMicti10n MI&R-
1510s.

3.5 Voltau e regulator. - .4utomaic voltage reg-u-
iators, U speclfictiy called tor (see 6.1), ahali Im
furnished an a part of fttn generator equipment. The
requiremstd for automatic ..dtage regulators sN1
be an ttpeciffed in the Contract or order.

3.6 Field dbtcftarge resistors. - Field discharge
resistors siuil mt tm furnished.

3.’7 Cntbard repair part .- Onbaard repatx

-, ked .Pon fh = t%abr of generators of
each &sign am.t size furrdnhett for each ship, shalt
be suppiied aa shown in labia VU3. The word ,rser’
an ueed herein means tie total components 0[ a
parficuiax item reqtied far one generator. The
phraM “O( each ntza and type’” or any contraction
thereof meanm p made !z# the same manufacturer
for generators of the same daalgn, size, and rafing.
Each onbo?.rd repti part ~ftall te suitabie for
immediate repiacemenf of the originally installed
p- in any generzmr involved, and shall be equal to
the originai part when mw.

Tabie VUf - Onboard repair mtrta. “.

Description of onboard re~ir prt
Qtmtltiett to be furnished per ship and C=ried
on tc~d - number of identical generators Wr ship.

9 or
1234587 8 over

—

Bearings or bearing linin43s, sets. 1

Sleeve be=ings ahaii ke complete.
.>il gages for sieeve bearings (each t~ used) 1

?ommutafcr brushes, sem 2
.:. ..iec tar ri~ bmshe’d, sets 2

Cc:-,, mufamr brush rigging imulafion, sets 1

YC Iectur ring Luuah rigging insulation aeta 1

Commimfor bru6h holders, compiete with springs 1

Coiiector ring bwh holdern, compiete with springn
Commutator brush holder nprittgs i

Collector rtns brush holder sprlnga 2

Bdarinq lubricant seals, sat for sleeve bearing 1
genaratora only

Field cot2q each size znd type, excqx for electronics 1

aPPiiCaUOn. WIIen shunt and soriea coifn are so
constructed that they cantwt ha readily separated
from e..ch other the unit w3U ha comi~red a repair
PM’2 for boffi. In generators rated 250 KW and
over, no refxiir series or intermie field coils
hail be furnished.

Gremte CUPS, one of each fyva 1

Radio interference suppression equipmati
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1
3
3
1
1
1
1
3
3
2

1

1

1

1
4
3
1
1
1
1
3
3
3

1

1

1

1
4
4
1
1
1
1
3
3
3

1

1

1

1
5
4
1
1
2
2
4
4
4

i

1

1
6
5
1
1
2
2
4
4
4

1

1

1

1
1
5
1
1
2
2
4
4
4

1

1

1 1

1 L
8 8
5 6
1 1
1 1
2 2
2 2
5 6
3 6
5 5

1 1

1 i1
M SP4cifbd G 0. i)

!
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.dli&f%%s%%%%;e%x%et%%
funfwhd on tfu same contract or ordm or tutlt to
the Mmc dnwtngs, dfa.11 b 13trIcuy LntOrchaeseabb
wiitmt the necadty of further machtnins, sekcttvm
matchtng, drtUtna ftlflw, hard mtilfg 01 W kid or
the uae of umiua force. ffapatr cOtls may rR7111JW
leads tahfg cut to length and rektlamctng of arma-
tures, and, repslr bearbfgn may requtre alfght
scraptng of the Uning. ALSO, rqrdr bmshes wilf
uauatly require aandtng to fIt the commutator or
collector rtmg.

3.9 D1-awilm .- Master drawings and certifica-
tion data sheets (c. D. S. ) shalt be furnbhed in
accordance with Spectflcatfon MU-D-963 ad an
apecifkt hamta 1710 number of drawtnga and the
numtmr of C. D. S. to each drawing 13ha12ba kept to a
minimum.

3.9.1 Preliminary drawings .- Preltmtmu+
drawingn shall be submitted for a.pprcwal and shall
te either blue print% blue lirIM prtnfs, or ●qual.

~. 9.2 “Flmal &=Wif18S. - Find drawilcsa SW b
either microfikns, tractngs, or dfrect read@
bkklt.ne prints in accordance with XUICiUlOn
MIL-D-963. Wl!em micmfilfns are furnished, one
full size mn- reproducible COPYof each drawing
shalt also ta furnished.

3.9.3 Contents of nmater drawingm. - fn addkion
I tO me cO~emS sPecified in Specification M12.-D-g63,

master drawinga shall M8ntify the generator by
manufacturer’s typ3, clans or modal numtar and
shall tncludn the folsowtng mhtmum data:

(a) Performance tabla consisting of tJfO
followiw

(1) Ktfowatt and duty ratingn.
(2) voltage rattng.
(3) Curreli ratings.
(4) CuarantaOd efficiencies, 2/4, 3/4, 4/4

(5) F~&current and mftage requlmd for
m toad, ratad toad and overioad.

(b) Net calcukatad Wet@t*

(1) CAwab3r complete (wet and dry wefgkt
for wster-alr-cooled gernratora).

(2) Armature comptato
(3) T- WI@ mlue of n%attIw puts.

. (4 TCtal wetght of magnetic matertal for
generators hotalled on minemveepers.

(c) shafts, karfmss and lubrication

(1)
(2)

lypa ad Ofze of bartng.
~ of lutrricattoft (greaae, rtng, dtsk,
or forced oil feed).,

(3) Additlowil tnformatton for stieve tt3ar-
blg appucattoft only:

a. Deagfled Ou Clmrlffca.
b. Bearins precmura.
c. Surtie speed.
d. Material compwlition of anttfrictton

beartng Uning.

(4) AddiUOIUI tnforrnation for ball or roller
bearing application only:

a. shaftftt.
b. Shaft shoulder diameter.

Sknlsfng fit.
: Housing shoulder diameter.

(d) Poles:

(1) Numter of main pofes, nominal air gap.
(2) Numtar of commutating poles, nomiral

alr gap.

(e) Armature:

(1) Diameter. ,
(2) Core lengttk.
(3) Numlxr of turns, size, material and

hand tension of banding wire. Type,
matcriat, bznd dimensions and band
tension of glans tape (if used).

(f) Commutator:

(1) Dtammter.
(2) Length of active Surfzca.
(3) Wearing depth on diameter.
(4) Cepth of undnrc.t.
(S) Thickness and typeof insulation be-

t-wean tram.
(6) Thickness and type of lndaiion to

grcwnci

(g) Collector rings (U used):

(1) Dtametar of rbtg.
(2) Width of ring.
(3) Wextng depth on dtameter.
(4) fmwlation imhveen rings, creegage

dtntance, and matert.d.
(5) fna.latlan tomound, creepase distance,

and material.

(h) Brushes:

(1) Num”mr of 6tuds.
(3) Numhm of brusbes per stud.

(3) ~ =* and nmmfacfurer’s
name “aid grade.

(i) Brush holders:

(1) Numlmr of holders

15
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(2) Type
[3) Wfuft9r laadi~. trailinu or radial.—,
(4) + of bm;h fmlder-tady
(5) ~ of spring. The end style of tOr-

nion spring- shall ba illustrated or
otfmrwfso &mcritmd to permit ready
i** fflca2f0tt for replacement

(6) Material of spring.

(1) Alarm contact dsvfces (an applicable):

(1) Alr temperature *m contact call-
bnfed _-F. to_” F. set at _“F

(,2) Bearing temperature alarm contact
calibrated _-F. to _“F. 9@t at

—“F.

(k) Periodic test data conaistins of the foilow-
ing JS determined from actual tests or
reference to the approved test re~rf and
correspamil~ approml letter.

(1) Effec’fiwness of encfosure.
(2) Efficiency at 2/4, 3/4 and 4/4 load and

to includa in kitowatts the foflowing
breakdown of losses a2 4/4 load:

a. fltliload arrnahxe circuit copper
tosm.

b. .Friction ad windage loss leso brush
friction fona.

c. Brush friction 10ss.
d. Brush contact 1088.
e. Shunt field circuit 12R 10SS.
f. Core 10ss.
g. Stray load loss.

(3) Re8iStUCe (ohms) cold at _“C and hoi
(75’C, calculated) of:

a. Shunt field.”
b. Armature.
c. Series field if utiltzed.
d. $ommuutIng fiefd, or commutating

plus cotnpemating field.

(4) Saturation data at rated fufl-load speed,
ascendng @ descending line volts
and ffeld current.

(5) Ceiling voltage of generator U used au
a exciter.

(6) Vottage regulation.

a. Decreasing Ioad-ibm WM. Un.3 cur-
rent, field current, and speed.

b. btcmasing load-b volm, Una cur-
rent; .leld current, amd speed.

(7) Air gap and where measured.

(8) Reference to radio fnkerfermce and
.*b3rne noisa test rewrts.

(9) Heating and overfoad to Include the fol-
lowing at mrma2 load:

a. Tfme in hours.
b. Line volts and current.
c. Field current.
d. Speed.
e. Temperature rf8e in “C. , of:

Armature core, winding, Ming
wire.

Commutator.
Field, shunt (methods 1 and 2).
Field, series (U utilized).
Field, commutating.
Bearings.
Ambient temperature.

(10) Voftage unMance (three-wire genera.
tars only).

(11) f2verspeed in r. p. m.

(12) DYIUMiC bdartce. fMth Prmisstble
(calculated) @ actual (measured) un-
talance in ounces-inchen.

(13) Dleiectric strength in volts

(14) !nmIation renistace in megohms (hot “

and mid).

(15) Net actual weights:

a. Cemrator complete.
b. Armature complete.

(16) Drawing covering ?. generator which has

&en shock-tested and found to be satisf-
actory shalf b SC. indicated on the
drawing w the following: “This gen-

etiOr h %tfL3faCt0r11Y p=Sed shock
tests aa recorded tn (activity) test re-
pofi number “_ ‘, forwarded to
the LUreau or agency concerned vi?,
(a.ctivfty) Ietier _ . dated_. .,

(17) Drawtng covering a generator which 1s

identical to a getmrafor which fun keen
shock tested and found to b matin-
factory A an which extension appmwd
has teen granted shd be so lm#czLed
on ma drawtng by a mte simifar to
that SWCifi~ in 3.9. 2k(16) and inciud-
tng idmdific%utmt of ths shock tested
generator by mumfacfurer’s typ,
class or m-l number, drawtmg mtm-

.her and cotumtcf numtar and reference
tn tba extemian wrovnl tettar.

16
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I
) (18) A me for refermclng fhe purcka-

Ing activity apprm-af Iettmr.

(t) Drawing of armature COU drawing and end
vfaw, with afl dbnensiotw. Where fOrm-
waund coils are used, lrdormation shall
te given for coils before and after
forming.

(m) Armature winding dam.

(1)
(2)
(3)
(4)

(5)
(6)
(7)
(8)
(9)

(lo)

(d

(o)

(P)

Number of slots.
Numk+x of colts per stat.
Numimr O! turns per coil.
Pitch of slot.
Size and type of conductor.
Numter of commutator bars.
Reslmance of the winding at 25”C.
Developed lenglh of coil.
Weight of copper per machine.
Insulation data as specified in 3.9. 3(aa).

Armature winding diagram lacing con-
nection end, giving mtafiom

Development of armature windlkg.

Detailed drawing of 5ection through each
field coil and @e sftowi~

(1) Number of turns per coil, method of

)
winding, size of wire.

(2) Developed le~h of coil, mezn Ietigth
of turn (where applicable).

(3) Resistance of the coil at 25”C.
(4) Weight of copper per coil.
(5) Type of thickness - focatlon of pro-

tection strips.
(6) Pole dimensions.
(7) fns.latiort data an spedlfsd in 3.9. 3(aa).

(q) A *awins showiW connbctfon diagram for
field coils.

(r) An assembly end and side vfew, showing
all parts of the generator wfficb are
identtiied with piece numbers in the list
of materials. The assembly sti view
shall show a longitudinal sectfon. of the
generafor a~ve fbe cenferfifte. The
assembly end vtew chat] show a trans-
verse quarter section atnve ths center-
line. The following minimum bdOrma-
tion ~hall be shown tn these vtews:

(1)

(2)

+aring housing consti-xfton, fits and
to lerancea.

Sectionzf vkew of commutator, cOl-
Iector rings, brush rfg@g and

brushes, indlcattng dmign ti ma-
terIats of aft brush rtggfng and brush
fmtder ~ bmufation, ~ metftoda of

(3)

(4)
(5)

(6)
(7)

(8)

(9)

(10)

(11)
(12)

(13)
(14)

(1s)

(s)

(t)

(u)

(.)

(w)

(x)

M3LG3111C(SNfPS)

supporflng brusb rigging, brush hold-
ers, brush bofder Studs and brushes

-t excesaiva deflection due to
high impact shock. u necessary for
Cfarity , a ~p~e detail should be
includ8d on the drawing.

Method of retaining commutators and
collector rings to sMt.

Sectional view of field coifs.
Method of securing field coil to pales

and poles to frame.
hfeftmd of securtng armature punching%
Method of atfachlng terminal tox to
frame.

Dfmenslm.s, drifting and tapping of
terminaf box, and ihe munber and size
of cover &l@.

Method of brin@tg cables ouf of frame
info terminal tax and the method o{
protecting these cables against chafing .
at sharp metaffic corners.

Method of cfamping generator ieads in
the termhaf box to prevent strain on
infernid connections, and method of
protecting lead insulation against
abraston by tbe cfamp.

Direction o{ air [low.
Over-aff dimendicms, including mounl-

ins, S@ft exfemhm, the necessary
Mmits required to remove the gener.
ator armature and the center of
gravity.

Lifting means.
The typ? and size of electrical conduc-
tors comecting sdcb parts as field
coils, brush r@ging and terminaf
parts; the arrangement of these co ft-
ductors and the method of nvdting
connect ions.

Any &taiIs required by this specUica.
tion tuf mt covered in tfu? [oregaing
enumeration

EnQr&d view of sleeve-bearini? housinu.
sffow-ing provision for filling, &venf&
overfilling, and draining of bearings.

Detailed drawing of sleeve- te’.uiog she 11
and Ilner showing %If dimensions, i“clud-
Ir!# Insulation when required.

A detailed working drawing of the shalt
Inciuding dimensions of couplhIs end.

S1- view drawing of brush holder and
Lm.Mh retaining mechanism.

fiIfOrUUfIOn rquired by Spectflcation hffL-
J3-3743 for brushes.

Detaila of alf terminai fmtrds, bIcluding
terminafmarkbgn.

17
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(y) Drawing showing dfmensiom and cOn-
W’uctton of 1- including detail 01
method of aecurtng km biades to shrouds
U-d fan to shaft.

(z) 00tslfs of radio mise suppression eq.ip-
mmnt including rati~ of resistors,
capacitors, inductance coils, and other
accessories.

(aa) The foliowing additlomi insulation tia
shali be included on each generator
master drawing or on a separate draw-

iW Previously approved by the Lureau or
agency concerned. K the data is shown
on a separate drawing covering insula-
tion practice for a number of generators,
the Government drawing of the itl9Ufa-
tion drawing shali be referred to on
each applicable generator master draw-
iILS. These tia shall complete Iy de.
scribe ail insulation used, indicating the
mater iais, thicknesses, forms, sequence
01 winding and insulating operations,
numlmr of iayers ●nd amount of Over-
lapping of tape applications, limiting
voltages and mechanical conditions, num -
ts?r and types of fhinner to be used,
temperature znd duration of bzkmg treat-
ments, vacuum and pressure employed
during impregnation. These data shall.
contain compiete detailed information on
each type oi wound assembly mcludir.g:

(1J Conductor strand and turn insulation.
(2) coil msuialion, including slot and end

turn insulation of each armature coil,
ground insulation, coii turn separa-
tors, coil banding insuiatlon, ~d
suppart pads between coils and arma-
ture spider or pale piece.

(3) Sketches for each t~ 0[ winding show-
ing a cross section of the windrq with
relative location and identification, by
piece numbers, of insulating materials
shown.

(4) Dther sketches and data as necessary
to show method of manufacture ( insu -
Iatio” and forming) of each winding.
These sketches should show such de-
taiis as the directbmt and Overlap of
the various tape windings on Strw!ds,
conductors, turns and coiis, the dis-
tance thai ~mature coil slot insula-
tion and slot armor extend beyond the
armature imn and tbe original and
tiIUf shape of conductors and coils’
before and after each insulation
process.

(5) E?.ch sketch under (3) and (4) stove
shouid h identUted as to fhe type of
generator and the type o! winding. The

sketches shouid contain a tabie of
sttid and afternate insufafing ma.
terials, identUied by piece numters
and giving applicable Government
specifications.

(6) Method of bringing ouf and instating
ieadn from each coil.

(7) Slot sections, showing details of siot
wedges, slot armor coii spacers, slot
tubes, and similar items. Sketches
showing in detail how field coiis are
assembled, insuiated, and supported
on the pole pieces, and method of
preventing excessive relative mocio”
between the various conductors and
windings when subjected to high im-
pact shock.

(8) Bureau approval letter for irumifation
suitability tesfs when class H in.g”la-
tion is used.

(bb) A mte identifying replacement ?rali bear-
ings by Stock number, if available, other-
wise all suitabie replacement bearings
shali k identified by manufacturer’s
names and identification numbers.

(cc) A note identifying the number and type of
the applicable standard tearing puller
(See 3.3.’15.2.9). U fhe standard bear-

i~ Wilers are not Suitable. the ~te
shali so state and shall identify tAe type,
brand, and catafog numter of a suitable
tezring puller.

(old) Grease pipes (where used) shaif t.? shown
with a pipe piug in the end as solid tines.
Grease cups shall be shown in phantom,
[lagged, and indicated in the List of Ma-
terials with the comment .+Repair Part
Item Only.” in the remarks coiumn.

[e?) t%.int and primer materiafs and the method
of their application.

(ff) Stre9S relief heat treatment when this
freatmerd is required (see MIL-E-917).

(gg) Weld@? detaib and symtals as required
by specification M3L-D-963.

(hit) Ctass of welded joints for rotating parts.

3. 9.4 Certification data sheets. - Certiftcattan
data sheets shatl be furnished. In addition to the con-
tents specil ied in Spectficaf ion M3L - D-963, certifica-
tion data sheets shalt inciude the tead data for iti
and field along with type of terminafn and Oavermmmf
cable sizes, and a list of the generator and air cooie=
repair parts and toots.
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S. 10 Technical manuals. - Technical ma.maals
shari conlona to typo IX of Specification MIL M-
1S071. ad b followtm eauiommd m apollcabin. .
13hdlkeclmti - - -

(a) Gmmator.
(b) Vo~ re@tiater.
(c) Field rheosw.
(d) Balance coils (for three-wire generazora).
(e) Temperature indicating and alarm equip-

ment.
(f) Speciai devices on equipment.

(g) Oenerator air cooler.

3. 10.1 Drawings. - Technicaf numrals shall con-
tain lull or reduced size prints of all approved draw-
LWS. except certification data sheets, of complete
unit assemblies, subassemblies, and bilfn of ma-
terial to completely identify all -s (except minnr
miscellaneous hardware such as mate,bits and
screws), and a list of approved drawinga Indicating
the manufacturer’s drawing numtir.

3. 10.2 Radio interference suppression. - Tech-
nical manuai9 shalf include a description cd the
radio interference equipment (when required), in-
cludi~, rating, manufacturer’s catalog or part num-

ber and im.tructionr for discharging capacitors.

3.11 Workmanship. - The workmanship shalf be
first class in every respect.

4. QUAfJTY ASSURANCE PROVL51ONS

4, 1 The Supplier is responsible for the perform-
ance of all inspection requirements an specified
herein. Except as otherwise specified, the supplier
may utilize his own or any other tipection facilities
and services acceptable to the Oovermuent. Impec-
tion records 01 the examination d te.qt~ shalt h
kept complete and avaifable to the Government as
specified in the contract or order. The t.kvernment
reserves the right to pertorm any of the bmpnctions
set [orth in the specificarlon where such Inmpectiona
UL deemed necese.ary to umire supplies and serv-
ices conform toprescribed requtremerdn.

4.2 General reauireme~ - AU action of the
Suppller and UIe inspector shail be directed toward
ptiction of machinery conforming to the require-
ments of this spocificalion. Objectives of quality
assurance actbmu 9W tm mt only prevention of
&Uvery of defective marertal tut * impmvemetd
bt Productivity and achievement of ecommy in pro-
tection. The contractor shali provide and maintain

a @@ c~~i eysfem a.cceptabte ta the Cuvern-
ment for this eqmpmenr. The system of quality cOn-
trai stxd2 ta tn accordance witi qa3cIff4Xi0n MU.-
Q-9858. U in m bdmtded that these * a8eur-
ance requtrernents result in tncreaaed productlmt
cams out of pmpmtton with tha quatftj and mitatdlity
tewda nedul Irf the GOwmnment. The Bureau of

MfL-G-3111c(sffIPs)

Ships dmirea to be informed promptly if any C4 the

quality assurance requi.remenm of tAis specification
are considered to be ~ecesa=Uy increasing the
cost of the ~ipment covered herein.

4.2.1 ~. - ‘!%0 supplier shatf design equip-
ment to meet the requiremenfa of this specification.
Quaiity asmrance actions of the suppUer and the
inspector require inttmate familiarity with the speci-
fication and the use of both tmreau or agency approved
drawings and slmp drawings.

4.2.2 Manufacture. - @ality in m~ufacture and
assurance t~ s~P processes and methods agree
with spec UIcation requirements are responsibiitties
of the supplter. Controi of sfmp practices and
criteria fOr acceptance and rejection of items should
& documented on required drawings, shop drawings,
industry standards or contractor standards.

4.2.3 Purchased items. - purchased materials
and parts shall conform to the applicable spec Ulca-
t ions ad the suppiier’s approved design. The supplier
.shaU. ta respotuible for quality assurance measures
and in process inspection at the plant of his sub-
supplier. The supplier shall inspect incoming fmr-
chased mamriaia using sampling methods as neces.

?.ary to assure requisite quaiity of purchased
ma.terti and parts.

4.2.4 In-process inspection. - The suppliir shali
perform in- process inspection of processes, ma-
teriais, parts, sutisemtdies, assemblies and
finished machines to demonstrate CC,nfC,rmmCe with

applic*le drawings and specifications. ne ~p-
plier’s in-process inspection shall inclu& the

applicable items of irmpection contained i“ Appen& f
herein, seiected in accordance with the design,
manufacturing methods and sequence of operations.
In-process impection procedure% meamring
gauges, brau-umenrs and written rec0rd9 shall tm
acceptable to the inspector.

4. 2.5 Performance tesfs - Per formuce test8
specitled in table ~ aMd2 b conducted by the suP-
piier using facilities, methods ad instrumentation
acceptable to the inspector. The supplier shall
prepare a test agenda listtng the tests applicable to
each COtItrXt or order and submit the agenda to the
tureau or agency concerned for approval prbr to
conducting testm Performance tests shall ta wn-
ductnd under the ciose supervtnion of the impector.

4.2.6 Test repo rts. - Test results shall &
recor- ~ the supptier on form Nav.Sxas 3037 or
on rmx forms prepwed by the SupplLer ad appmv’ad
by the In8pecmr. Wftm tfm supplier’ 0 test fOruiO
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Tabfe C4- Performance testm

Description of test

Material tests
Air-gap measurements

Resistance
Afrtmrn maise
Vibration and tnfance
Lubrication
OverSpeed
insulation resistance (cold)
Dielectric
Commutation
voltage regulation
Heating and overload
Untafanced toad (three wire

generators)
No- load, rated voltage, %t2ura-

Uon data
bwulation resistance (hot)
Ripple voltage
Efficiency
Effeatlveness of enclosure
Weight
Shock
Ontmard repair parts

Applicable test

.4. 4.1
4. 4.2

4. 4.3
4. 4.4
4.4.5
4. 4.6
4. 4.7
4. 4.8
4. 4.9
4.4.10
4.4.11

~

~
4. 4.1
4. 4.2

4. 4.3
4. 4.4
4. 4.5
4. 4.6
4. 4.7
4. 4.8
4. 4.9
4.4.10
4.4.11
4.4.12
4.4.13

4.4.14

4.4.15
4.4.16
4.4.17
4.4.18
4.4.19
4.4.20
4.4.21

are used, provision shall te made for recording o{
all required data. Each test report lorm shall be
identified by the number of this specification and by
the particular test requirement paragraph number
and ils title. When oscillograms are required, each
trace shall be identfJied as to the circuit measure-
ment involved and its calibration shail be indicated
to permit ready use without reference 10 ==ci~ed
*cuments. Copies of all test reports shall be 10r-
wtrded to the Bureau.

4.2.6. I Periodic test remrts. - Periodic test
data for the first generalor of a particular &SiWi
and size offered for delivery on a contract or order
sfufl te forwarded to the b.meau or agency concerned
[or approval prior to shipment of the equipment.
This data shaft be tound into a 9 X 11-1/2 inch
binder. The cover and title page shall give suffi-
cient information to Identify the equipment. A tzbie
of contents sftaif be Included and shall Ilsteach test
required by table Of. Test form NavExos 3037 or
test forms prepared by the supplier shall be used.
W1’ien the supplier’s test forms ~e used, each test
shaft be prefaced by the n-e of the test and appli-
abie test paragraph as specified in table fx. This
data submitted shall b copies of the actwaf -
taken on the test [loor or a reproduction (not cartwn
cop .s) and not retyTed &&t. The forms used shfl

atfow Sufficient coiumns to make instrument correc-
itons ..nd necessary cafcuiation.% Instrument cOr-
rectiomt and calcufationa shall ho made and entered

on the test forms by tbe supplier. AU -s shafl tm
verfffed and signed by the inspector. Wherever prac.

)

tical, the final reSUltS of the test shall be listed
adjacent to the specification requirement for that test.

4.2.7 Ouvernment verification inspection. - The
inspector may perform complete or parttaf inspec-
tion on an appropriate sampling hats to verify that
the requirements of this specification have been met
and to sukstartiate that the manufacturer’s inspection
records indicate the true quaiity of the generators.

4.2.8 Seauence of tests. - The sequence of tests
shall be such that the most destructive tests are con-
ducted first.

4.3 sampling [or performance tests. -

4. 3.1 Sampl ing for routine tests .- Each generator
on a contract or order stta2i be subjected to the rou-
tine tests specified in tabie fx.

4. 3.2 Sampilng for pe riodic tests. - The first
uenerator of a fnrticuiar &sign and size offered for
~elivery on ● contract or order shafl be subjected to
the periodic tests specified In table 2X. Thereafter,
one generator of each design and size shall &
seiected during each sutaequent 12 month period
during which such generators are offered for delivery.
The shock test and weighf measurement. shail be con-
ducted only on the first unit of a given design. A
periodic test shatl be made after any change in design
which affects the Wrformutce characteristics.

4.4 Test procedures. - Performance tests shaii
be performed in accordan ce with tabie IX. *fOre

starting these tests, the full- lozd speed and the speed
regulation of the prime mover shaif be adjusted as
required. The shunts on the series fieidn of genera-
tors, U used, shaft be permanently connected and
insufated. Generator brushes shall be properly set and
the setting permanently marked. No adjustments shafl
be mada to th shunts, governor, brushes, or bmsh
setting titer the tests have been started. Any such
change which affects the performance characteristics
of the generator will necessitate complete new tests.

4. 4.1 Malerfal tests. - While it is not the lnfen-
tion of this specUication, in generzi, to require that
ail the material used in the constkmction of generators
be tested in accordance with specifications referred
to in each individual case, the inspector shaU require
such material teatswheIWer, in his judgment, it 1s
necessary to ascertain that the quality of a materkd
used IS at least etWd to the matertaf specified herein
ti covered W the referenced specifications, or as
shown on the manufacturer’s approved drawitws..

4.4.2 Air-g ap measurements .- The rotor
diameter and suuor bore shall b e measured in sw3-
eral piaces for each pair of poles and readings r+
corded. I%e average (sum of ail vaium measured
divided by tAe b?d number of measurements made)

air gap Cafcufated from the differences between the
rotor diameter and stator bare shall be indicated.
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4.4.2.1 flaw feeler gages measure the * gap
(- aw9r8go of tbru r~) at tba cmtcrlim of

-v&bmIe9dc0~ pob as ps-
sfbfa (a4 * cd for w tmutmg ~mmtmm) imil-

~ ~.1~ where mO=ame* -~
aken. A4eutlmlm8td4 ahaUbmatam!nimuut
of 2 pfams ~d w mechanical degf’94* ~.
‘mem readlnga Ilfmf2 b wftJt4nqpmxbamly 1s
parcatd of @ actual * detarmimd fmm mem-
nmmenta of rotor * stator fmre dfametem. X2

‘U ~a Wt.9fdtt of aft apprd.mate 1S percetd
tolerance, the CMChim afmufd b dtsassambkd suf-
ficiently tn check the concetttrictty af tfm rotor ~
atator with mapwx to each otJUtr amf atfjtuttments
ImadO as necas~.

4. 4.2.2 Where it ta physically lm~slbie to
measure some or all of tfto air gzqm directly as
specified, an aftermw Indirect method may & wed
at the dtacmtlon of tha inspector.

4. 4.3 Reactance.. The ied8tances of the arma.
ture and a21 fields and the temkwratures at which tlwy
are measured sfdl & taken and recorded.

4.4.4 .4irktrn4 mtne. - For Wrlcdlc test nm%e.-
ummenta dull be * in accordance with StardaA
~L-STf)-740. Fo~ mutina tests oixerwation &m.fI
fm maria of genatior mi.qe during the prcgress of
t8sting to determine Uut the generator is free from
w degree of mine comparably greater than that
fclwrent in the gn.en typ4 and size of generator. The
test may” & conducted on water-air-cooled .gen.rra-
tom with or without the genaralor air cooler and
access covers in place.

4. 4.5 Vibration and kiance. - 08nerators shall
h tested to d.rtermfna compliance with 3.3.12 in ac.-
rordance with m fl of Standard MIL-STD- 167.
77M generator a&uiture dtall ba balanced dynami-

~Y, Prior to assembly with its own frame mid
brarif!g, to meet the trdance llmits specified in
Standard hUL-STD- 167. Y7te reting uninlance,
kmsed on the callbmfion curve for the ta.lancing ma-
chine used, shaU bY recorded cm the test form.

~r fft~ armature fm bon a9sembi6d with its in-
terdrd [ra.nte and barings, tha axmature shall b?

bnlanced as neceaaary to Mmit the vtbration m the
requirenteti of 3.3.12.

4. 4.6 Lubrication. - By a careful oberm,tfon
~ genar~ tii=ctfon of thn partn, it shall b duter-
lmimd that the perf.araun ce of the lubricat@ wO-
tem fa .9mf8factory tiuh the generator in M-
Lmrfzati position. This test shall be oherved
daring tha p~es8 of other tests, or by specfal
tests as the circumstances may wurazd. Lubricant
stmifar to that required for dervice opmafion sN1
b used. .The muttmr tent repmts shalf pfainly
indicate that such fmwtng @sta have ken made. fn
the eveid tfmt the necessary (aciilties =e mt avail-
able at the p~ca of muwfactum for making the teat

MXbG311iC(S5UPS)

under specUled ambient comlitiom, the test may &
mada at some convmfent kwer ambient temperature.
In such case, ftoweWr, compliance with au other
spacffled condUIOiU IS rOqUkd. PMtifOIWJ a,c-
ceptanca, Iuad on Satin factov performance at the
lower ambient te4mp4rature, shalI mt act to relievo
tha contractor fmm Ute necessity of compiyi~
strictly with the specified requiremcti.

4. 4.7 Owmpe d.- Each generator shall be sub-
jected to an ovars~ed test at a speed 2S percent
greater than tha m?mal operating speed for a period
of 5 minutes. Field excitaJiOn sufficient to prcduce
rated vuitage shall bn applied to the field. The speed
shall be fncreatled dowly until the generzor reaches
Uw maximum test npeetf. The generator 9hail be at
m-load condition. The genentor sfull b checked
for noise., mechanical tdarice, and smoothness of

~ -ins fhe tan and for 10000 eokfer, evidence
of ttfstomion, injury, or mticeabk change In the con.

dition of any part after shutdown. TMS iB the mui.
mum ovempeed test required and no attached rotaf -

IW ~s, Such = weided tans and spiders, need te
tested for a greater overapeed.

4. 4.8 [mulation restst~ce (cold). . This test
ahail ba made tmf ore the dielectric tests. Prior to
the application of the ten voitage, the windings of
the machine stuff br thoroughly discharged. Sepx-
rr.te measurements shall be nude on the armature
and field windings. Circuits of equal voltage stove
ground shali be connected together. Ctrcuita or
groups of circuits of dffferent voltage above ground
shall br separated. In.@.ation resistance shall be
me=ured with m insuiaf ion- resietice. indicating
instrument. Tfta time of test voltage application
sbd br not less than 60 seconds. The temperature
of the generator windffs u the time of the test shall
h measured and recorded. Imulation resistance
memuremenis shall be corrected to 25-C. Correc -
tions shall be made on the tuais of insdafion resist-
ance daubli~ for each IS”C. decrease in temperature.
The insulation resistance test may M conducted at
any convenient ~f)ient temperance. The retalive
humidUy at the time of the test shalf & measured
and recorded.

4. 4.9 DieiectrK tests. - The dielectric test Sf@U
br made after all other tests have been Compieted.
If the Insulation re$isfance of the windings IS knmwtt
to br lower than apectf ied, becauna of dIR or
moisture or damage to windfngs, thla condition shall
h remedied before the application of the dielectric
test voitage. The dielectric :est shalf be made on
the completely assembled generator aml not upon
tndivtdual parts. A exception is made in the case
of repair parts such an cnifn and armatures.

4.4.9.1 w- The dtefacfrir, test vult-
age shall W equ to tvlce tie raled value of the
terminal voltage PIUS 1,000 wits. The frequency of
the testing voltage sfutll d tm fess than SO cycles.
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The maltage wavd shall approximate a siwt wave. ‘lYe
testing vmltaga sfaaff km applied continuously for a
period of SO necohds. Generators hilt in i2.rge
@+ntktWs for which the tent .mItage is Z, 500 vult~ or
less may be tested for 1 second with a test wlta.ge
20 percent higher than the S4 second test voltage.

4. 4.9.2 Measurements of teat voltau e.- The

measurement of the voltage used tn dielectric tests
sN1 be made by means of a .mItmeter whereby the
meter derives its mltage dtrectly from the high volt-
age circuit, either by meam of a voltmeter coil
placed in the testing transformer or through an
auxiliary potential transformer.

4. 4.9.3 Points of application. - The teat voltage
shalf be mccesaively appiked be tween each electric

ctrcuit and Um frune with afk other electric circuits
and metal parts grounded. The ted ~lt%e s~ ~
applied in such a manner an to Preclude the fmnsi-
bility of pitting the tearirgs in case of insulation
failure. Voltage need not h applied between sta-
tlom!xy and rowing windings.

4.4.10 COmmufiUiOn. - The observation of com-
mutation shalf tm made in conjunction with and &ring
the.prc.gress of other tests, to determine COmpIhCe
with 3.3.21.8. Before the start of the test, it shall
& ascertained that the brush holders are equally
spaced axound the commutator, that the brushes are
set in the correct commutating zone and t~t thm
setting is permanently marked, that the brushes
are weU seated on the commutator, and that the

commutator itself has a smooth and uniformly
colored surface. &ring the progress of the
tests, tbe brushes and tAe commutator shall
remain untouched. If the generator is provided with
commutating pcdes it ahd b ascertained that prac-
tically sparkiess commutation in aftalned by correct
commutating PAR fiefd strength =d not by brush
shUt fmm the neutral or by commutatlns pole shunts
Brush shift from neutral or the use of shunts across
the commutating pole field terminafa is mt accepta-
ble. Proper correction of commutating pole strength
shalf require a charge in the commutattns pole air
gap or the commufattng pole winding. 0b9erviti0n
of the commufatfm shall be made at varying loads
throughout the service rqe, including the 50 per.
cent overload point. ,41so, at shutdown, the arma-
ture @ralf & rataied slowly by ~ aml ~ ~regu-

1 far markings or fack of uniform COfOr’AtiOnof polish

I

on tie surface of the commutator covered by the
brushes shall ta carefully tinted.

4.4.11 voltage regu iatfan. - Voltage regulation
@sta half ta conducted on ail Kenexzuors. With the
flsld rhtmntal no adjusted that the generator Is oP-
efing A rated vmltage, rated r. P. m. and M load, .
the load shaft te applled in 20-percant steps up to
the raed output to determine U the generator par-
fo-ce conforms to 3.2. n(a) 2md (c). With the
field rheowtt 80 adjusted that ti genezator in

=

operating at rated voltage, rated r. p. m. and rated
foad, the load sha12 fm reduced to zero in 20-percent
steps to determim U the generator Pxtormance con-
forms to 3.2.11 (b) and (c). Foifowimg each btltiai
setting for these two tests, there sNI be no read-
justment of the field rheoati for the remainder of the
tern. Voftage regulation tests are rutrequired for
d. c. ge.neratorn used only as exciters.

4.4.12 Heating and overload tests. -

4.4.12. i conditions. - The heating d overtoad
tesfs shall b mde for the applicable set of mmd -
11OM spec Uied in the contract or order.

4.4. iz. z ouratiOn. -

4.4.12.2. i Continuous duty generators. - Normal
toad heat rum on confim.mus-h ty generators shall be
continued until steady find temperamrea have bmn
attained in ail parts of the generator to determine
compliance with table 1. For generators havtng
several contim.mua ntings the heat run shafl be taken
with the rating giving the highest temperature rfsea.
in cases where this canmt be deterrntned kefore-hand
the generator nhafl be tested separately for each
@@. TO abridge the fang heating period in the
cane of iaxge gem?ratora, readamabie overloadtt of
current during the preffmimuy period are permis-
sible. [t sha12 be considered that steady fina2
temperatures have been reached when at ieast four
consecutive readfngs taken at i 5- minute Intervzls

.

shall be within plus or minus l“C. In the tempera-
ture rise of anY part of the generator. /

4.4. i2. 2.2 Intermittent duty generators. - The
duratton of the iem0era4ure teat of a renerator with
a short-time or tirmittent service ‘-ins ahalf im
the tbne specUied for that rating. In every Caae the
equiwafent sfmrt-ttme test dull commence only when
the wfndkngs and other parts of the generator are
within 5-C. of the ambient temperature at the time of
starting the test.

4. 4.12.3 Obwabie temperature. - Temperature
measurements shall be taken ~m ~ progrenn of
tAe heat run tn each location where practicable other-
wide the obsemabfe temperature ohdf k the temper-
ature measured Immediately after shutdown.

4. 4.12.4 Ambient temperature. - The ambieni
temperature shall bs measured tn accordance with
specUicafion M2L-E-917. For water-air-cmled
genmazors the ambient temperature shaii b ntea8-
ured in accordance with S~Uicatton M3LE-2036.

4.4.12. S Method of nfeaaurhq tempmature.-
Except u specified How the method of measuring
temperature rise sha.ii be optional withthemamfac-
furer. only om method of temperamm dOtermina-
ttm shall b required for any P3.rticuiu W. COm-
muialors, cotiector *@a, ~, ad mecbantnk
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1,

~~;~,.ta meamued by method 1 of Specuication

4.4. S2. S. 1 ‘f?mtmometarn. - %ltera thermom-
eters a hmnisbed for pennatmnt me-ment4 of
tearings id UteC* of ring ad di9k lubrication, ad-
dttimafUmntomater measurements mod mt tm
taken. Wham tad thermometers are meemary, the
temperature of the oil shall ta taken by the tJurmOm-
eter bwerted III the Inspection hoie at the t-of the
btrinE CAP * touchins the bearfq sheff.

4.4.12. S. 2 Forced lubrication. - In the case of
forced lubrication the maximum temperature rise of
the bearing shali b fakan its the dlffemnce bnfwaun
the temperature of the entertng OU adlacent 03 tfta
bearing pdestal and UM ofl Ieavtcg the &aring
pedestal as dotermirted by tba thermometer in tfm
Oii feed ti dratn Utm.

4. 4.12.5.3 Shuf&3wn. - On shutbm, preheated
thermometers shaii be pbced on the armature corn-
mutafor, core and windingn, wtd banding wire and on
the co flector rings. Every precautbn should be
t*en to reduce to a minimum tfta period of time
elapsing brfween the stopping of the generator and
the appiicaf ion of the thermometers. A curve shouid
be ptatted with temperature readings m ordinates
and time as atocbtsae. That portion of the iinea.r
curve st-ing where successive readings show de-
creasing temperatures shouid & extrapolated back
to me instant of shuttbwn. The temperature at the
instant of ehut&wn an determined in UtfE manner
shall b considered the shutdown temperature.

4.4.13 Unfnlanced load (three-wire .KeneraIors. )-
~e commummtn, voltage regulation and heating znd
overload test Dt-oced.xes speculed in 4.4.10, 4.4.11
and 4.4. t2 eti be performed under maximum un-
bLuu2ed foad conditions specified in 3.2..6 in addi-
tion to Manced foad condition.%

4.4.14 No-load, rated-m @e wuuntlon data -
Sufficient data to plot m-lo ad saturation curves SM
be ohtitmd. A COPY of these curves shall h in-
cluded in the report of the PI?riodic tests. The read-
ings for one curve .shaU always im taken with increas-
ing vatues of field current; when it M .mrcess~ to
reduce the field, if sttakl te reduced to zem and then
increased m the dee.ired value. l% readtnga for
the other curve nfxdl always be taken with &crea6-
tng v-alues of field current; whnn U is neces~ to
lncre2ae the field, it sha13 ta tncreaaed m MI field
excitation ad then decreased to Ute dentmd value.
POtnfd [or ●ach curve shali b takm as foflcwn:
Four Mow S0 percent of rated voltage, OM tmiveen
60 and 90 percent, orm at mfad mltago, and UWee
&tween ~ed VOiklSE ti fdf fieid .?xCfCltiOlt.

~ti Of fhta nltase, ffafd currant, field vobge,
and epead dm.ff & taken and recordad. l%e gen-
erator shalt be driven by any convenient prime
mova r.

4.4.15 fnsutatton resistance (hot) .- immediately
foflwm the fukl load hest run, meaauremerm of
fndation rehuante shalf bE taken. Det.aila of tmt
proced,lm shall Lm M sp8cified in 4.4.8.

f.:te!:t%f%%%--ds:ti%%%z:?
ftamtonic wave tiyzer to determine compliance
with 3.2.10. l% maxfmum ampiihtda measured and
the fraqucmcy at which u occurs dtail te recorded

4.4.17 Efficiency. . When the efflctency of a gen-
erator IS etafed vrtthout specific reference to the tozd
conditions, rated bad is always to be understood.
The efficiency shall correspoti to, or te corrected
to conditions, of rated voitage, current, speed, or
such of the factors an may appiy. The efficiency
dull & determined and recorded for 2/4, 3/4 and
#4 of rated cotdbtwua kiiowtt load at rated voitage.

4. 4.17.1 Detailed measurement of Iosees. - bt
the C-O of generxors of mrnml rating blow 25 kw.,
U will mt te necamary to Eegregate the several
losses to the extent indicated in the foilowing para-
~bs, In such casea it will & sufficient to meas-
ure the sum of those losses which remain sulm! t--
ttaily constant at all toads (bearing friction and
wi?, brush, frictio.of c.mnm.talor, core 1.s8.,,
and I R losses m shunt windings), separating these
from each other and from those losses which vary
with the load (load 12R, brush contact losses and
stray load losses) only insofar as may be necessiuy
for the proper comwtafion of efficiency at the wari-
ous loads. For generators of normal rating of 25
Kw. ad over, the several 10s88s shalf ta measured
In the mamw.r specified u foifows:

4. 4.17.1.1 12R loam - The armzture and field
f2R I.as@ SfUII ti~upon the current W the
meamired resistance of the circuit corrected to
75.C. for generators having cilas A, 90t. for class
B, 105”C. for ciasa F, and 125V. for cfass H
insulation.

4.4. i7. 1. ‘2 Friction W WtlldZ3e .- The generator
shalf be driven af rated speed by an independent
motor, the outmt of which shall bt determined. The
generator under test strafl have the brushes raised
lrom the commutator surface and shall not be ex-
cited. The motor output when driving the generator
represefda the bearirg frictfon and windage of the
gene~or under test.

4. 4.17.1.3 Brush friction.- The gernrator ohali
h driven at nted speed by an in&wmient motor,
the Out@ of which shaft bE determim?d. The brushes
ohalf tm in contact wtth the commutator or coilector
rings, M tha getmrafor dull mt te excited. T?te
dlff.arew tetween h motpr cufputotcafrmd by the
teat and that otcaimxf in tfta friction and wfndaga test
shall & taknn ‘as ti hmmh friction. Tlte timces
of fha commutator, coffscfar r~s, ti brushes

I .=
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shall tm smooth and gfazed from rututlng when the
test ls madO.

4. 4.17.1.4 Corn losses .- TM generator eNl
be driven at rated srmd fmm an independent motor,
the output of which shail & determtid. The bnmhes
shaft be in contact @ the generator shalt & ex-
cited m an to produce at the termimdn a vmltage cor-
responding to the calcutafed internal voltage for the
load under consideration. The difference tetween
the motor output ot4ained bj this test and that ob-
tained in the brush friction test shatl be taken as the
core 10s.9.

4. 4.17.1.5 Bmsh contact 10SS. - A standard
drop in determining brush contact bss shalt & as-
sumed constant for all loads an follows:

(a)

(b)

(c)

2 votts for electrc@?raphkc and gmphite
brushes with shunts affached.

3 vults for electrographic and graphite
tnmshes without shunfa.

O. 5 volts for metal-gra.phlta brushes, with
9hunts 2ibC hod.

4. 4.17.1.6 Stray load losses .- These loaBes ht-

Ciudn imn and copmr eddy current losses mt other.
wise included in the foregobtg loss tests and which
are due to flux variation with the load. The stray
load losses shall h take” an 1 percent 0[ the output
of generators having frame nkzea correapondlng to
larger than 150 kw. at S7S r. p. m. On smaller
generators, the stray load losses c.hall ba omitted.

4. 4.17.1.7 Field. rheostat bsses. - These tosses

shall te included in the generator tomes, where
there is a rhetwal in series witi the field coils of
the generator.

4.4.18 Effectiveness of enclosure. . l%e effec.
tiveness of enclosures for open, protected, drip-
proof protected, fotaliy enclosed, and totally en-
closed fan-cmled generators shall b determhe.d
by inspection. Water-atr-cooled generators shall &
tested in accordance with Specfflcation hfXL- E-2036.

4.4.19 We ht. - me weights of the &c. gan-

er*Or (w~*we%Mfor.~er-*-caled
genera20re) ad the toxoa of repatr -M shall &
measured and recorded (See 4.3. 3).

4.4.20 nigh- h pact shock test. - C.mntrators
am be tested in accor dance with .SpecUicalipn hflL-
S-901 (see 4. 3.2). The feafureo of the test shalf b
‘la folfows:

~ The requtred t’w of @hock test. - Gracfa f.

(b) me wei@t dea tgmtf ion of the shock test. .
&+ required by the generator. If the

generator shaft in zpplicattnn wtfl Lm re.
qulred to supprt a hea~ wetght tfte shock
tests shail be conducted with the generator
shaft M loaded.

(c) Prtnclpal functions of the equipment. .
Electric power su~iy.

(d) DefinItlonn of fzilure to perform principaf
funct ions..

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(e)

Breakage of any parts imludhg mou~-

11117 bolts.

App~ecta~e distortion or dtslocaflcm of
w _ ~cb a mouths feet, poles,
COU8, brushes, and bearings.

~~sky&am change ill lnsu~io”

Any significant charge in mechanical
unfnkance.

Any significant change In twuirg
temperamre rise.

Objectio_ mdse. Any noticeable in.
crease or decrease in mtse of the
generator when openttng at rated
speed shouid tm investigated and its
cause determbuvd. H0wev8r, U din-
aesembty to required for thks check,
U should tx made during the test
Spscified in 4.4.20 (d) (8).

Law dielectric stret@t. The gener-
ator shall be operated to obin ap.
proxtmateiy rated temperamre rtse of
steel and wkndlnga, tlwm dlsccmm?cted
from ita source of power @ a die-
iecfric mret@tt test matte to check he

C’JMffffOn of Uie tmsufattort. This die-
tecfric strength test s.M & ma ~
ucordanm wtth 4. 4.9 except that it
shalf ta made with an ~Ued voltagg
equal ta 65 percent of that speclfted in
4.4.9. Under them conditions, ingu-
kdkon failures shall b cause for re.
]ectfmt.

Failure to pasa ins~ctton. The gen-
erator shall ta dfsasaembied fohowtng
(1) to (’f), tncluaive, stave, d in-
spected tbomugttly for damage. ~
.?XtMt 0[ disassembly need b Otdy to

~ Pfttf WhrO the condftton of b
gemmator can b easily okerved.
The effects Of the Stmclu * subO-
qutmt check tests on tfta structure,
karbtgs, ad 1nmdatfon should be
c~efully oberved amf recorded.

kscrlpttmt or destgnat ion of acce@tble
medwd of mounfing the eq ulpmenf on flm
shock-testti rnactlkne. - ltt Ounk

_rs ahpwn on the followeQmf@&
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of Specification fdfL-S-SO 1 sfdf
ba USd

(1) FiSUra 4C for generators to ta tested
on tttc stmck tasting machins for ltshi-
wefgkf squipmcnt.

(2) Ffswe 7A for gmmators to ta tested
on the attcmk testing machbm [or me-
dium W@lf ~uipmOtlt.

(3) For heameight equipment, the method
of mounting sN1 im an specified in
Specification M3L-s-901 .

(f) Pface a which the shock test will & con-
ducted. - At the manufacturer’s Pkutt
~a manufacturer is unabie to cO;-
duct these tests at his own plant, ha may

==we tO have them Coticted at his
e-me * a Government or Commerciti
laboratory suitabiy equipped to conduct
tests. Where shock tests are conducted
at a (kavernmenr Iataratory, a copy of
the master drawing shaif accompany thO
generator.

(g) The number Of generators to be tested. -
One generator of the longe6t core length
in ●ach diameter and of sfmifar construc-
tion out of each group of ettciosurea
listed trrlow, shaif & shock testti

(1) Group 1:
open.
Protected.
Dripproof protected.

(2) Group 2:
Totally enciosed.

(3) Group 3:
Totalfy enclosed, fan cooled.

(+) GrouP 4:
Wuer-air-cmled.

U !.he manufacturer desires, he may sub-
mit a generator frame of less than the
longest core length for the shock test.
However, satisfactory compiiamce with
the shock requirements wilf onfy deter-
mine confo:m=ce of generators having a
core length equa2 to or less than the core
length of the generator tested.

(h) Dfapeaat of shock tested gernrators. -

(1) Certentoro which have been subjected
to the high impact shock teat and ~ve
ftifed to meet the requirements shafi
- be zcceptabie. The generator itt
witoie or any of its parts dtaif mt tm
used on any contract or order without
the specific appmwif of UtO turetut or
agency concerned.

Af2L-G3111C(SfffPS)

[2) OmwatOrs which have been subjected

a.

h

c.

d.

0 high lmr-t shock test and have
used this test skill be considered
,cceptabfe for such servtce an the
urezu or agency concerned may
utfmrize and shsff appiy on contracts
m ordara provided the foffowing eOn-
Iitiomr are meL

Mounting fianges comecting dfrectiy
to the prfme mover shalf be re-
pktced in the event of mimr defor-
mation. Mbmr defornmtiom af-
fect ing affgnntents, inc iudfng
alfgnmenbl with the prime mover,
shaiibe corrected. Minor defOr-
tmttiotw are defim?d as those which
& mt cause unqualified rejection
of the design under the hfgh impact
shock test tit which are in excess
of the dimenabmzl tolemces
specff ied on the applicable gen-
erator drawings.

prior to acceptance, aff ldl bear-
ings on generators which have
passed the high impact shock test
shaif k repiaced.

Generators shail be subjected to a 2
hour fuli ioad heat run test, auf be

given an btsulalion reaistuce test
and a dielectric strength test in
accordance with 4. 4.8 and 4.4.9.

A “s.hwandard’” oiate will mt be
required. -

4.4.21 Ontoard repair parf s.-’ Resistance read-
ings at mrmaf room temperature shali be made upon
ail re~ir fieid coil windings and the results checked
again& fhe vafues ottained- [or tbe coifs of the gen-
erator. u the resistances are materiaify different
from those of the generator coif.s, the repair coiis
shaif b! rejected. Aif re@r coifs shaii @ mhmtted
to the dielectric test specified in 4.4.9.

5. PREPARATION FOR DE LfVSRY

S. 1 Presestifon, packag’ 6, P ckmg and mm’k-

i~. - The equipment, access~ries, Iechwcai publi-
=OIU and repair parts shail be preserved and
packaged by favei A or C; packed by Levei A, B or
C ti mzwked, aa specffied (see 6. 1) in accordance
with SpacifiCatiOlt b2i&E-i7555.

& NOTES

(a) Tfffe, munimr, and date of this apecifica-
UOn.

2s
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(b)

(c)

(d)

(e)

(f)

(g)

(h)

(1)

(i)

(k)

(1)

(m)

(n)

(0)

sstfng (witage, kilowatt capaciy, and,
r. p. m. ) (see 3.2.1 and 3.2. 3).

Ef2ictancY (3.2.2).

Wletber overload rating is required (see
3.2.5).

Whether parallel operation is required
(see 3.2. 8).

Prime mover (see 3.2. 12).

Whethar a three-wire distriWtIOn nystem
la required (s80 3.3. 3).

Specific radio interference limits, if re-
qukred, whether radio interference sup-
preaatnn equipmen2 may bS .sed m
meet spec tfied 1imits, and, onboard re -

~ -s on radio interference suppras-
sknn equipment, U used (see 3. 3.9 and
fJAlia V2Xi) .

Mbxne nnlse Itmita u required.

whether generators shaii includn design
features tn reduce stray magnetic fields,
stray mamwtic field limits (if specified),
and whether inn-magnetic generators
-e requkred (see 3.3.11 and 3.3.14. 1).

Class of insulation (see table U).

~ of tearing(a) (see 3.3.161.

~ of enclosure (see 3.3. 45).

whether automntic vnit.age regulators are’
requkred (see 3. 5).

~ :~p;:vation, packagtr+ and pack-
. .

6.2 Bid information. - Procurement docurnenta

shouid tIICiUdO the following statements:

(a)

(b)

If a master drawing is not avaiiabie at the
time of the tnvltatianfor bkd the mamt-
facturer nhaii tncorcmrate in the invita-
tion for Md the information contaimd in
3.9. 3(a), and (b).

The generator to be shock tested shalt be
one on order prnvided the test la paSBed
and the conditimw. specified In 4.4.20
(h)(2) are met.

6.3 Requtrementa for prtme mover driven gen.
eratOrs. - Requirements fOr Compiete prime mover
driven generator sets incorlxx-sting generators biit
in acco~ce with thin specification; are contained
in Specification MIL-C - 3087, U steam htrMne driven,
Specification ?141L-G-22077 ii sas turb~ drivan.
Specification hUL-6- 3046 U diesel engine driven, and
Specification M3L-G-2145 M gasoline engine driven.

Notice. - When Government drawings, awcUica-
tions, or other data are used for any PurFae.e other
than tn connection witlt a deftniteiy reiated Govern-
ment procurement operation, the United States GOv-
ermmenf thereby incurs no rernponsibkltty rmr any
obiigatinn whatsoever; and the fact that the Gavern-
mertt may have formulated, furnished or in anY WaY
supplied the said drawings, specfficatinns, or other
data is nnt to bn regarded by implication or otherwise.
‘M in any manner Ucenaing the hoider or any other
persnn or corporation, or conveytng any rfght or
permission to manufacture, W, or =U anY patented
Invention that may in any way h related thereto.

Preparing activtty
Navy - ships
(Project - 6115 -fW353Sh)
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I

10. fmPEm’wM CNSCX LIST FOR m-
~ lNSPZ(7fON

.hL2x%%-.%2m!%-A:%&faLw
of gemrators furnished in accordance
specUicatiOn. TM M ta IX% an all imluaiw N.@
and UiditiOlltl Md dOktiOlt.Y a# WiiCabb CSll b@
made by tftm manufacturer subject to tfu appront of
tlw inspector.

20. APPUCABL.S Oocrlmm

20.1 Not appllcabla

30. REQUINEMENT9

30.1 To facilitate the in-process inspection Pro-
cedure the manufacturer shall prepare a manufactur-
ing flow chart showing the rarmal flow of mater~,
parts, sub-amembiies, and assemblies through the
mamfzcturirts process. TRe manufacturer shall
lndlcate on the flow chart the points at which the
raanufacturer conducts In-process inspection and
them @nts nhall Lm deaigmted WI inspection sta-
tion,%

30. 1.1 The manufacturer shdi list what iterm of
inspection occur at each of hh inspection stations.
This list and inspection documents inctudtng toler-
ance st-darda, inspection requirements and criteria
for accept-ce and rejecttrm shall ta at the inspec-
tion station and made awaifable to the inspector.
Positive records of the inspection resuks shall ba
mada verifytng conformance to all inspection re-
quirements. Such records shall either physically
accompany each item or lot of items or shall bs
otherwise made available to the inspector. Marking
of items titer inspection to indicate acceptance ta
not comidered an inspection record.

30. 1.2 The words ‘approved drawing” a-s u.%ed
herein, mean a required drawing, which tn qPrOvOd
by the imreau or asency concerned, or a manufac-
turer’s shop drawing if needed to depict details for
In. process Inspection mt eftowm on a required draw.
@. Manufacturer’s shop drawingn which agree with
approved rwuired drawings may also .ta uned for
tn-prfxess lmpection. fnspectton requirement are
mt to ta walwd or reduced by sOlsctinn of drawtnga.

30.2 General tnsxction lfums. Cenaal In8pec.
tinn ltelua dtau h u fOllOvs:

(a) Matertal is an specified on approved &tw-
tng. Materhl wan ordared in accord-
ance wtth appllcabta mmtsrial or cOmp-
mnt speciftcattan aIM wu Inspected in
accardutce with Uu requirements of ma
material or campmnm spact3icazi0m

(b)

(c)

(4

(e)

(f)

k)

(h)

(1)

All welding ta done by qualtfled wekbrs
and In in accordance with the approved

*WIW. There in m evidence of mtt-
fuaiom, wetd cricks, utder-size welds,
incomplete welds, heavy pomsiQ, wetd
splatter or slag.

All soldared commctiorm are mlidly
tmndax there fa m cold sotdering, m
main johts, m cormsiva flux. m frac-
tured joints, or excess solder. Satis-
factory comwctlans were made prior to
soldertng. Edted cortnecttons include
approved Iocklng &vices ad zre secured
against vibration. S01derles6 correctors
are properly crimped and the connector
and crimptng tool are proper size.

Ftnished casttngs are an shown on approved
drawing and are ctean and free of molding
sand, cracks, blow holes, splits and
ddormarions. .%Uflcient material is al-
towed for machining. Ca8ting defects
tuve Imt lrren covered by unauthorized
repairs.

Machining ta an shown on approved draw-
ing. The surfaces, tnc!uding mating sur-
faces, as applicable, are smooth, square
md are free of tmrrs, sharp edges, tool
marks, chatter marks, and scratches
and -e & to handling. Surface
finish is an shown on approved drawing,
and there are m tool mark9 except those
normally associated with the indicated

surface finish. There are no ffaws ex.
psed m the result of machining.

No parts are govermnent surplus cr have
ken previously ueed or reclaimed.

All items including hardware (nuts, tolts,
Iockvashers, etc. ) are made of cOrrO-
sIOn resistant material or are given a
corrosion resistant tmatntent as shown
on the approved drawing.

Tha tmpector may rewire a coil or wlnd-
~ to b cutapx! to see the ●xtent of
-nMh treatment and ffflh!g U there is

~Y Wflttin W to the effectiveness Or
wartih treatment usad.

AU tmlts, mtn. set .screuw and other
fa8tetmra are as OftOwn on the approved

tiwirg and are O.wYJred in a manner
whicft Wfu practi km9tlldng in service.
AulOcktmg dwlcenaru MOh OvnOn tha
approved dnwing.

27
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(k)

(1]

(m)

Insulation creepage and clearance d.f9-
tances are in accordance with approved
drawing. Creepage distances are not
achieved by means 01 cemented or btt
joinm.

AU simifar parts of corresponding appa-
ratus furnished on the same contract or
order or tuilt to the same drawing are
strictly interchangeable without the
necessity of further machining, Selec -
tive assembly or hand fitting 0[ any
kind.

Workmamshlp in first ciass bt aif respacts.

30.3 Generators

30. 3.1 Items to be inspected prior to assembly. -
ffems to & inspacted prior to assembly shall be an
fouows:

(1) ftaum (a), (b), (e), (f), (1) and (m) of
30.2 apply.

(2) ~ dime~hm, tolerances, keyvays,
fillefs, shoulders, and surface
finishes are as shown on the ammved. . ..—
drawing.

(3) Eccentricity tolerances includi~ out o’f
round for the bearing seats, b-aring
shoulder, collector ring seats, and
the seats for the rotating armatures
or rotors are u shown on the ap-
proved drawing.

(4) Mter welding appurtenances to shait,
the shaft has been stress relieved ~
shown Ott the approved drawing.

(5) The shaft was mt milt up itt any way to
correct errors or rech+im material
(.niess specffic caae basis approval
of breau or agency concerned is ob-
tained in advance).

(6) AU shoulders are squiwe as Bttow. on
the approved dnwing.

(b) CoUector rings.

(1) Items (a), (b), (d), (e), (I), and (j), (k),
(i), and (m) of 20.2 apply.

(21 AU dhxtembm and dimensional toler-
ances of rings, sleeve and deove in-
sulation are as shown on the approved
drawing.

(3) Manufacmring and assembly processes
used are exactly zs specified on the

approved *=wings. Specific temper-
atures znd curing cycles ue an shown
2. the approved -wing.

~ (4) Si-ush ccntact wr!aces run true are
smooth, free of sharp edges, tmrrs,

I
28

porosity,daep tool marks and chatter ,
marks. Collector ring grooves have
no turrs.

(5) Termlnai Sf.ds me fixed to the rings i.
a ~sitive manner as shown O“ the ap.
proved drawing.

(6) Termina3 studirtautatiott in as shown on
fhe appr.avad drawing.

(c) Commltatonl.

(1) Items (a), (c), (e), (f), (j), (k), (1) and
(m) of 30.2 apply.

(2) The fit of c0mp9nants in [n accordance
with the approved drawi~.

(3) Commutators have received a curing
treatment in accordance with the ap-
proved dnwing.

(4) Riser Sfots have M thin waUs and are

as shown on the afimvad drawing.

(d) Fans.—

(1) ftema (a), (b), (d), (e), (f), (g), (h), (i),
(J), (1) and (m) 0! 30.2 apply.

(2) Fan% eXCePf those covered by 30.3. ld
(5) are Ialanced.

(3) AU dimensions and the numter of bfades
=e as shown on the approved draw~.

(4) The fan surfaces which move the air
are free from any irreguiaritieo, 5ur -
piua weld material or any other pro-
jectiorm which may b a source of

,,

ahtarrta misc.
(5) Faru which break &wn into saveral

parts are indexed in a manner such
that they can k assembled in one way
only.

(e) End brackets and !xmrfng housirgs, “end
Captt and frameg.

(1)

(2)

(3)

(4)

(5)

Items (a), (b), (d), (e), (f), (1) and (m)
of 20.2 ap@y.

Sufficient metal bt a~le for drilling
and tapping.

AU drilling, tapping and bott cenfars am
an shown on thewmved drawing.
Hofes are clean, free of chips and are
drilfed straight. Tltere are m huretf
threads. Hoies are spot faced ad are
Iocaced so that edge distance @ ade-
quate tn accordance with the approved
drawing.

AU rust and grezK=e is removed before
painting. End brack..m and frames
fabricated d sfored for periods prtir
to =eembly were cleaned, and given
a coat of primer m r.mt preventive
before storing.

The end brackets, except mafang sur-
faces, such as b.?~ing housings and
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rak&ts, are cfaaned, primed and

M on the fndda mmfzca prfor to
asaembiy. The fnati of UtE fr- ts
prtmed and pdnzed U U dfd mat receive
atleast twdtpwandtmkesdurbtgtha
~h treatment of the stati Ytury
efactrical comporteti.

(6) Matiq surfaces of brac!+aas and frame

are concentric as shown on tha ap-
proved drawing.

(7) AU dfmenatons, dfmenstonal tolerances
and concentrictties am an shown on
the aPPmved drawtm&

(8) Searing housings have sufficient meM2
to permit redrilling and imshing of the
ftousk.

30. 3.2 Items to & installed dur @ an.sembly. .

(a) General.

(1) Items specified in 30.2 apply.
(2) Assembly and dknssembly of all equip-

ment can be done without the use of
special toots except as otherwi6e
spec~led In the contract.

(3) No shims, spacers or washers are re-
quired in the assembly to correct
machinmg or material discrepancies.

(b) Items to h checked during winding and
assembly of rotating elements.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

q)

Keys as shown on the approved drawing
=e used to prevent rotational mOve-
ment of ail rotating parts, (i. e.
collector rhgs, commutators,
spiders, armatures).

When mtatfng part9 are pressed on the
sNt, the pressure required to press
on these parts is u shown on the ap-
proved drawing.

When rotating parts are shrink fitted on
the shaft, the interference shrink fits
of the parts are ao shown on the ap-
pm ved drawing.

Axial movement of ali parts la pre-
vented by the method oftown on the
zppmved &awing.

FaM are secured to the shaft = mown
on approved drawing.

COU connecttcms for armatureo ad aU

tier cO_fOtUI am fnsufated
adequately an shown on the drawtng.

Bearings are of UIa 01213 and type an
shown on the approved dnwfrg.
Searings and k.arfng houatnga am
free from dirt, sami, metal partlctea,
corroaicm, or other forefgn material.

~4nner races of ta22 ad roller bmr-
fnqn tu-a secured to the shaft b-f meanm
af shaft ~hm.tldera, lock wadftara and

(9)

(lo)

(11)

(12)

(13)

(14)

(15)

(18)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(23)

(26)

(27)

(28)

nuts or by the oppesed shoulder method
an shown on tha appoved drawing.

Lamination E4Ze - stacking -e an
shown on the approved drawing.

Slot or ground Inuuiattnn are as shown
on the approved drawing.

Slot or ground fndatfon extends keyad
stacking an shown on the approved
drawing.

Wfre stza and typ used in an shown on
the approved drawing.

Preformed coils formed in accordimce
with the dimensions shown on the ap-
proved drawing and given at least am
varnish treatment with clear takfnu
warmish before instaffation fn the sW.

Und.m force h mt required to put slc.4

w*e in Pke and insulation is r,ot
damaged or pushed out of place as tb
wedge is inserted.

S&t wedges are of material and siz= :s
shown on the approved drzwmg.

~~h of wedm exceeds length “f sfct
aa shown on approv~ drawing.

Colis are mt loose after the wedges ara
in place.

Tltc wedge size is proper for the size
zmd sham of the slot ati there is m
pssibiiity that the wedge will cock la
the slot and slip out.

Coil connections are adequately insu-
lated an shown on the drawing.

Coii support insulation is as shown on
the approved drawing.

Coil extensions are insulated and se-
cured as shown on the approved draw-

~w.
fnsufation materfals used are as shown
on the approved drawing.

Dfmensiona of wmmd coils are as shown
on the ##proved &awing.

The copper segments of commutators
are secureiy retained as shown on the
approved drawing.

After a.ssembiy commutators have teen
given a proper sealing treatment.

Insulation is cleaned Offi and unless self
fluxing wire IS used coil wire ends m
finned before making soider connec-
tion. connections are properly

s.aidered. There is m ●vtdence of
cold aotir joints. Commutator rtir
slots are filled with mtdar and any
excess removed.

Laad wires are of the type shown oft *
approved drawtng.

windings are mechantcaily secured aa
shown on ftw appmvd drawtng.

when preformed coifs are used, the
coils are given one Wmi8h treatma8
prim to imertion ttt the dots aml *
completed w- =sembly @ 82*
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(29)

(30)

(31)

[32)

(33)

(34)

(3s)

(36)

the wirnish treatments with approved
clear taking varnish. In the case
where preformed coils are notused
the complete assembly ts given z
least three varnish treatments.

‘rype of varnish, treatment and baking
time cycle, and taking temperatures
are as shown on the approw?d drawing.

The trezted windings and coils are
clean, smooth and giosay with good
bnndiw and filling. Varnish seals
are complete - show m nigna of
cracks or break6. The completed
windings have no air tmbbles, air
pocketn, voids or dry SPOm On the
surface and me mt soft or sticky.

There la m sign of excesslva vw!i.sh
bifdup on ono nide of the winding aO-
sembly and lack of varn.iah lmlldup on
other side. The thickness o! the
varnish on the winding assembly shall
be uniform over the entire surface of
the windings.

uad wires are insulated from ground
and secured to prevent them from
moving due to centrifugal force.
L03ngth and arrangement of wires
shall permit ready repaiq there in m
aimlesa wiring resuiting in “rats
neata”. Wiring. agrees with the ap-
proved drawing.

No glyptak or inn-approved type of var-
nish or paint wao put on any of the
rowing elements.

Coita or windings are not nicked or
damaged during handling and proc-
essing.

Ail completed rotating elements (in-
ciuding kearinga), are dynamically
balanced. The typ of talance
weights and methcd o! securing are as
shown on the afmmved drawing. TheY
are secured in a manner such that
they wilt mt icmaen In servtce. Bal-
ance weights zra mr attached in the
*strewn of the f=

Mica is under cut to spectflsd depth.
Coppm segments are mt damaged.

(c) Items to b checked durtng winding and
assembly of stationary eiemerda.

(1) ~entn 30.3. 2(b), (10), (12), (21), (22),
(26), (27), (29) tfuu (31) inclusive,
and (34) apply.

(3) All lead wires are inaufatad fmm
grmlti and secured within the f-e
with a suitabie cknp or fasteidng
&vkce.

13) u lead wires pass t>rugit the frame,

enter the termuua.i tnx and are se-
cured in such a manner to prevent

(4)

(s)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

chafing or abrasion an shdwn on the
approved drawing.

Terminal lugs of the type show” on the
approved drawing are provided on the
leads. TerminaI lugs are properly
crimped and there are m cut wire
Stnnda.

Terminat Luxea are of the tne and size
shown and are secured in the tmumer
shown on the approved drawing.

AU leads are properiy marked as shown
on the approved drawing.

All nuts, ~lts, screws and other hard-
ware are tight and pmvkded with iock.
tng devices aa shown on the approved
drawing.

Yfeld @e COU M not unduly stressed
while tightening pie necuring taits.
insulation i9 not damaged in the tighten-
ing pmceae.

Each field coil received at least three
sepamde dips and takes with an ap-
proved ciear taking nrnish either
before or after asaembly into the
frame.

AU field coii Connectiorw were either
soldered or tmlted and a sotld joint
was mada.

AU field coil cormectiorts are ufequately
insulated as shown on the approved
draw-.

Terminal imard material in an shown on
the approved drawing.

Terdnaf @@a are sacurad to the bard
in a —r to preclude hunirg when
attaching external cables.

30. 3.3 Items to b tnspected during find a#sent-

:%-l%%%o::wad ‘Q ‘id
aaaembly

(b)

(c)

Ml

(e)

AU ttama of 30.2 apply.

End brackets properiy match framea bear-
ing housings and end cakw. AU hoks

align, there in no excess clearance, and
m undue force is required to ae.c.embla

P=@.

Coil ends & mt protrude to a paint where
thy may ta damaged by assembly or
removal of the end brackat d there la

m Pssi- af interference with th
rdtatfng elements.

Field @es ad cduutaut.at~ @es are

c-~ Of ~~ removed from the frame
without remov@ the armalurn.

&t’u’een the armature ad any load lead all
aerfes coils am connected tmlmher d
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(f)

(h)

(i)

I

(J)

(k)

(1)

(m)

(n)

(0)

(P)

(d

(r)

akf —X Pie COkb are c mn e cfsd
-r.

Rddpobm mattaclm’df ou-framo as
~m=ff-m*dti*,f~~ *
JU&Ud of * q.

Bear* outer rue- are -ad in thair
hmuinp M alWVn on approved drax.
llu inside diameter of tha retaining
shouldsra M withkn tha df.uunaional tol-
erance shown on tha approved draw*.

Them la no evidanca of greasa feakagm
put the ciosa clearance ma-rubbimg
seals into tha generator or along tba
Shnrt.

** -~m lf -~@ -- pm-
x of the ==fm?, ‘ma13 m .9010cted
ad aecurad k UM !muaks as ●frown on
approved dnwing.

Saab of pro- Iutxiaed Imringa are mt
_ed ~ there is m evidence of
greasa leaking auf of tiu bearing.

Exce@ where pralubricafed baarings are
used, @TOaM PIP8S, NP9 and dra.bml =
as shown on the approved drawing.

Where oil Iubrtcation IS wed, UIO lubrica-
tion system in u aimwn on the ~mved
drawing and there la m leakage of OU
into or out of tlm gemrafor.

Skew buinss are inaccordace wiih
appmvdd dra.inga, are 01 the LTeif-
~ W, fit Pmmrly, are spilt on
sets abme 100 Kw and have proper oil
Ciearance.

.4hrm comtact maker settingnfor teariqrs
are proper and inaccordance with ap-
proved &awii&s.

Br.wh holder studs are secured as shown
on the Wroved drawins.

Bru8h rigging insulation i8 u shown on tie

-~ ~-.

BF.Mhrig@Ig wadJusabismtbat tiu
posittnn of tfu brlmhes can b adlluted.
l’be rmutrak PQdtiml b pa —lltly
markad. Th9taub rtg@ngisd0t0nth0
posuion PauvldiIag tam psrforlnanco.

Bzwsbbldars andapringsaraoftba type
aIwld2a alMwllOn tfm drawing.

(s)

(t)

(u)

(v)

(w)

(xl

(Y)

(z)

bfi&G3111c(B3UF@

Brash holders are Mewed as shown on b
approved drawing.

Bru8hst0ps ZePI’OVi&+d Us~on tha
-M drawil!g.

Brushes are of ths manufacturer’s gra&
dsstgnation oh-non the approved
dnwm.

Brushes have teen properly seated on
commutabr or collector rings over a
minimum of 90% of contact area of brush
ad excess c8rlx.n b imen removed.
fmm b machine.

Brush sbunta are attached to the brush
matertal by tamping or riveting.

Brush stze is an Bhown on the approved
drmvirw and fits Pmperiy in the holder
without sanding or filing and brushes

MOW freely in the brush holders in the
direction parallel to tha lengVI of the
brush.

Brush tension is adjustable and is set ad
sfmwn on tha approved drawing. Spring
tanston can in readily measured by.
spring SC*.

Bruahen are properly aligned parallel to
tiwshaft and do notextend beyond the
edge of the collector rhgs or com-
mutator.

(ad Bru8h lug terminain are properly secured
by screws which =e not used for secur-
ing tha brush holders to the rigging.

(bb) Brushen are properly spaced and staggered
on the generator m that the commutator
will wear evenly.

(cc) Brush ahunta zxe furrdshed with iugs ud
are adquately secured.

(old) M gaps have -I! adjusted to deeign value
and are uniform within tha limits shown
on the ippmwd drawing.

(00) Beartng8 bww been I.tmicatad with grease
u spectfied on iha approved drawing.

(ff) m tafflas are sacurely Utached and&
mt interfere with ratailng elements.

(~) 3.if=@if~m~~m*d M shown on the
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(hh) Equipment encfoaure la as shown .n the
approved tiaWiIW.

(ii) Drain plugs are provided an shown an
approved drawing.

(Ii) Entire exterior, other than identification
plates or shaft extensions IS painted as
indicated on the approved drawing.

(W) Identification Lnd instruction pfates are as
shown on the approved &aWing; C’OIImin
ai3 required information and are legible.

(11) Mounting feet me fiat, square, and are an
shown on approved drawing.

(mm) The overaI1 dimensions, mounfing dfmen-
siomt, amd focation of terminal fmxes are
as shown on the approved drawing.

{m) Friction type (rubbing) seafn, are the type
and are secured an aiu.wn on the approved
drawing.

(w) Where high tensile k.lts or screws such an
socket head types, are used, provision 1S
made to prevent replacement with a
lower tensile strength taltor screw.
There are no slotted head kmlts or screws
used to secure end brackets to the frmne.
‘flreti-cutting screws (self tapping) arc
not used to secure any part of the gen-
erator.

(w) The gefwaor, rurtlc.farly the bearing
hou~fngs, in clean and free of dirt, metal
chips or other foreign materials.

(rr) The weight of the complete unit is u shown
on the drawing.

(ss) Stationary lead wires do not contact rOtaf -
ingparts.

(tt) Jackscrews and dowefs are as shown on the
approved drawing.

(u.) Dkrection of rotation La correct and is
properly marked.

30.4 Ontoard repakr parts.

(a)

“(b)

(c)

Ail items of 30.2 and 30.3 apply a9 appli-
cable.

AU onlmard repair parts =e exact dupll-
cafen of the corresponding parts used on
tfw generator.

The inspector may require a suitabie dem-
onstration of the ready interchangeability
of the onlxmrd repair parts with the cor-
respxiding parts used on the generator U
he has reason to tiubt such fnterchmge-
ability, “1

/
30.5 Prepar atfon for deikve q.- ReservWon.

packaging, packkng and marking of compfete gernsa-
tors, accesnaries aml anti regair parta are in

(pp) Spx facing shall be an Indicated on fJfe accordance with mxfukemmka. -
approved drawimg.

I 32
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