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MILITARY SPECIFICATION

MOTOR-GENERA TORS,”AC TO DC,

SHIPBOARD SERVICE

1. SCOPE

1.1 This specification covers alternating current (a. c. ) to direct current (d. c. )
motor-generator power supplies fourNaval sti~pboard use on surface vessels.

2. APPLICABLE DOCUMENTS

2.1 The following specifications and drawings, of the issue in effect
on date of invitation for bids, form a part of this specification:

SPECIFICATIONS

MILITARY
MIL-R-22 - Resistors, Variabie (IWrebound, Power Type).
MIL-C-25 - Capacitors, Fixed, Paper-Dielectric, Direct-

Current (Hermetically Sealed in Metallic “Cases).
JAN-w-583 - Wire, Magnet.
MIL-S-901 - Shockproof Equipment, Class HI (High Impact)

Shipboard Application, Test for.
MIL-E-917 - Electric Power Equipment., Basic Requirements

for (Naval Shipboard Use).
MIL-D-963 - Drawings, Production (for Electrical and Mechani-

cal Equipment for Naval Shipboard Use).
MIL-P-997 - Piastic-Materiai, Laminated, Therm osetting,

Electrical-Insulating: Sheets, Glass CIoth,
Silicone Resin.

MIL-V- 1137 - Varnish. Electrical-Insulating (for Electro -
Motive’ Equipment)

. .

MIL-G-I 140- GIass Fiber: Yarn, Cordage, Sleeving, Cloth
and Tape;

MIL-R-2033 - Relays for Naval Shipboard Electrical Service.
MIL-E-2o36 - Enclosures for Elsctric and Electro!]ic Equipment

(Naval Shipboard Use).
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MILITARY (cent’d. )
MIL-M-2130 - Motor-Generators, Gen:, ral Purpose (Naval

Sh:pboard Use).
MTL-C-2212 - Controllers, Motor Starter, and Master Switches-

Alternating-Current, Naval Shipboard Use.
MIL-G-3111 - Generators, Electric, Direct-Current (Naval

Shipboard Use).
MIL-I-3505 - insulation, Sheet arid Tape, Electrical, Coil

and Slot, Higi] Tern perat ure.
MTL-P-15037 - Plastic-Material, Laminated, Thermosetting,

Sheets, Glass-Cloth, Melamine-Resin.
MIL-T-150’71 - Techiiical Manuals for Mechanical and Electri -

cal Equipment.
MIL-R-15109 - Resistors and Rheostats, Shockproof (Naval

Shipboard Use).
MIL-R-15137 - Repair Parts for Electrical and Mechanical

Equipment (Naval Shipboard Use).
MIL-S-15291 - Switches, Rotary, Snap Action, Bureau Design.
MIL-P-16018 - Packaging ~f Switchboards, Controllers and

Motor Starters (Over 40 Poumds)..
MIL-M-16034 - Meters, Electrical-Indicating (Switchboard and

Portable !rypes).
MIL-S- 16036- Switchboards &.tdSwitchgear Groups, Power,

Electrical (Naval Shipboard Use).
MIL-W-16072 - Wire Magnet, High Temperature.
MIL-P-16298 - Preservation, Packaging, Packing, and Marking

of Electric Machines Having Rotating Parts
(Includes Associated Repair Parts).

MIL-I-1691O -’ Interference Measurement, Radio, Methods and
Limits; 14 Kilocycles to 100I3Megacycles.

MIL-M-17060 - Motors; Alternating-Current, Integral iiP (Ship-
board Usej.

MIL-I-17205 - Insulation Cloth and Tape; Electrical (Glass-
Fiber, Vernished).

MIL-C-17361 - Circuit Breaker, A]r, Electric, Insulated Enclo-
sure (Shipboard Use).

MIL-C-17586 - Circuit Breaker, Air, Eleclric, Insulated Enclo-
sure, Low Voltage (125V) (Shipboard Use).

MIL-P-17721 - Plastic Sheet, Laminated, Therm osetting, Glass
Mat, Melamme-Resin.

MIL-R-18281 - Rectifiers, Metallic: Selenium, Copper Oxide,
and Magnesium-Copper Sulfide Types, Naval
Shipboard Use.
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●
NAVY DEPARTMENT.

General Specifications for Inspection of Material.

i)mumcx

BUREAU OF SHIPS
SO1O3-73729 - Standard Drawing Format for Production Draw-”

ings Prepared by Contractor or Manufacturer
for Approval by Government Agency.

(Copies of specifications, standards, drawings, and publications required by con-
tractors in cmnection with specific procurement functions should be obtained from the
procuring agency or as directed by the contracting officer. )

2.2 Other publications. - The following document forms a part of this specifica-
tion. Un;ess otherwise indicated, the issue in effect on date of invitation for bids
shall apply.

AMERICAN STANDARDS
Z24. 3- Soured Level Meters for Measurement Noise and Other Sounds
Z24. ~ - Apparatus Noise Measurement.

(Application for copies should be addressed to the American Standards Associa-
tion, 70 East 4bth Street, New York 17, N.Y. )

3. REQUIREMENTS
.,

3.1 General. - The equipment shall con~ist of a motor-generator and control
equipment necessary to make a complete power supply. Detailed requirements
shall be as follows:

3. 1.1 Enclosures. - The motor-generator and control equipment enclosures
shall be dripproof protected in accordance with Specification MIL-E-2036.

3. 1.2 Shock requirement. - The motor-generators and all associated contrcl
equipment shall be class HI shock resistant in accordance with Specifica-
tion MIL-S- 901 and all applicable equipment specifications.

3. 1.3 Radio interference. - The motor-generators with associated control
equipment shall be designed to produce no more than 5000 microvolts indicated
quast-peak conducted radio interference within the frequency range 150 kilocycles (kc. )
to 20 megacycles (me. ) without the use of filters or condensers.

3
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3. 1.4 Ambient temperature. - The ambient terr, per.. t~r.. :: [i,,, :n .t. r-g.,:.,. ;UI..r /
and associated control equipment shall be 53” Centigrartc (C.).

3. 1.5 Parallel operation. - When parallel operation of iw~ n. ,,t~r-g.1,..rti( ,
is specified (see 6. 1) 1oad sharing requirements shall be as f.ll:v!s. .;t :;:.:, : , :
between 20 and 125 percent of the combined kw. rating of ttw paraliei<. i <.~..r:,! ..,.:,
the load current of either generator expressed 2.s a percents.g! ci its fill ::-~ i .~::.:..,..t.t
shall nGt differ from the total system !oad current expresszti as a ps; :.:r.::i I. ;: t:..
total rated full load currents of the connected generators by m~re t:m ‘7.i ,.--... t~.. . . .... .

3. 1.6 Voltage regulation. - Voltage regulation of the ge,erator o~tp:t stm,: I,,
in accordance with table I, as specified (see 6. 1), with the generator operatic, g a:
any load between no load and 125 percent of rated full load and with the n;o!Or oi:cra -
ting under the conditions indicated.

Table I - Voltage regulation.

Conditions

Regulation ~ Motor input ~ Regulator ~ Parallel j
or operation Test ~

~ Voltage ~Frequency: inherently ~ (see 3. 1.5) ~

:1

J
‘r2 percent 1: ~Cross current j ●:,~ A ~( bandwidth };~c~n~r- ~~c~~ter- ~ Regulatai : compensa- 4. 3.5,2 ; ,
zero loop J. . tion

1 ?10 percent 1:
i]

: B;:( bandwidtn ~ ~c~ntWr- : ~c~~ter- : Inherent : Equalizers : 4. 5.1 :
:! zero droo~ 1

“J.

i ~~+8pe~cen~ ~
!1

—: 11‘ (decreas- I:: ::

d
“. ing load) : -ted ~

::

!,

~ c ?; -12 per~en : : Rated ~ Inherent : Without equa- :
: Iizers ; 4. 5.2

: (increas- I:

J

:,
: ing load) : :!

:-: :’ ,
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● “ 3.2 Motor- enerators. - Each motor-generator shall be in accordance with
*ypeIU o&aticurMIL -M-2130, except as otherwise specified herein.

3.2.1 Mounting. - Each motor-generator shall beef thetwobearing type with
stationary component parts of each, the motor and the generator, rigidly coupled
together insuchafashiont hat the combh,ed unit will be capable of maintaining proper
alignment without dependence upon the supporting structure of the ship, nor shall the
unit require any additional structural bedplate. The rotating elements of both the
motor and generator shall.be mounted on a single one piece shaft. The motor-genera-
tor shall be. as light and coropactas possible consistent with specified performance
and design.

Ball bearings shall be either of the prelubricated double seal,
sing~~~~ t%&%le row width type or single shielded type. Ball bearings shall be
replaced in shock tested motor-generators.

3. 2.3 Degree of balance. - The motor-generators shall have precision balance.

,;. 2.4 Audin noise. - Motor-generators shall be designed to produce a minimum
airborne noise. The maximum airborne noise level shall not exceed the limits speci- -
fied in table II when measured using the flat network and weighing network for 70 deci-
bels (db) in accordance with American Standard 224.3. Measurements shall be made
in accordance with procedure specified in American Standard 224.7, except for the
follo’.ving:

‘0 (J

(b)

.

—.
‘No,’hserve:s w reileclillg surIacss, other lhan ths iloor wheu
necessary, s.muld be less tnan 3 f~et from. either the micro-
phone or the equipment being measured.

In cases where the measurements cover a range of 10 db or more,
or in the case of ap~ratus producing a highly directional noise,
the individual ratings at each mici-ophone location shall be
reported and summarized in terms of power average together with
the maximum and minimum ,/alues.

Table II - Au~o noise limits.

:Maxtm um noise level:~ Size of mg. (kW..) :
. .

: 5 kw. ,or less 75 db. : ‘
: Above 5 kw.

>: through 15 kw. .: 80db. :
: Above 15 kw.
: throggh 60 kw. : 85 db. :.
: Above 60 kw. ,:
: through 100 kw. : 90 db

5
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3. 2.5 Dimensions and weight. - The physical dimensions (length, width and *
height) and the weight of the motor-generator may be less than but shall not exceed’ ‘ ~
the limits specified (see 6. 1). The mounting dimensions shall be as specified (see 6. 1). i

3.2.6 Motor. - The a. c. motor shall be in accordance with Specifica-
tion MIL-M- except as otherwise specified in Specification MIL-M-2130, and
the followtng:

(a)
(’0
(c)
(d)
(e)

(f)

Voltage -440 volts.
Duty - Continuous.
R.p. m. - As determined by contractor.
Dastgn-Bor F.
Class of InsuW.fon - A, B, or IL Motor and generator

insulation shall be the same class.
Frame diameter - Not to exceed that smcified (see 6. 1).

3.2.7 Generator. - “f’hed. c. generator shall be tn accordance wtth Specifica-
tion MIL-G-3111, except as otherwfse spectfied tn Specification MXL-M-2130, and
the following:

(a)
(b)
(c)
(d)
;)

Voltage -14, 28, 30, 120, 240, 120/240 as specified (see 6. 1).
Kilowatts -2.5, 5,’10, 15, 30, 60 or 100 as specified (see 6. 1).
R.p. m. - As determined by Contractor.
Distribution system -2 wire or 3 wire as specified (see 6. 1).
Frame diameter - Not to exceed that specified (see 6. 1).
Class of insulation - A, B, or H. Motor and generator insula-

1

)

tion shall be the same class.

3.3 Control equipment. - Where voltage regulators are furnished (see 3.1. 5) as
a ~rt of the control equipment, all the control equipment shall be con~i.ned within a
c&t rol panel. Where ;oitage regulations are not furnished as a part of the control
equipment, the control equipment shall be contained within a control panel or furnished
as separate components, as specified (see 6. 1):

3. 3.1 Control panels. - Control panels shall be suitable for bulkhead or deck
mourding, e.s specified (see 6. 1), and shall tnclude the following equipment and any
other equipment necessary for satisfactory control of the motor generator:

(a)
(b)
(c)
(d)

Motor controller.
Voltage regulator (when furnished, see 3.1. 6).
Cew?rator circutt breaker.
Gc: :.:.’ator field rheostat.
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(e)

(f)

(9)
(b)
(i)

.. MIL-M-19167(SHIPS)

Voltage regulator auto-manual transfer swttcb (when voltage
regulator is furnished, see 3.1. 6).

Regulated voltage adjusting rheostat (when voltage regulator
is fo-rntshed, see 3.1. 6).
Voltmeter for d. c. generator output.
Ammeter for d. c. generator output.
S&t-stop push buttons,

3.3.1.1 General, - The control panel shall conform to Specification MtL-E-2036
and the followm~phe of Specification ILIL-S-1W36: Switchboard structure
and its compartmentstio~ Insulating panels, bases, and bus Supper+=; Hinged zmd
rem ovable enclosing panels; Mounttng of equtpment; Insulation &stances; Wlrlng of
control and instrument circuits; Fuses sad termfnal bloc~, Instruments, relays and
hstrument transformers; and Identification plates and markfng. A copy of the complete
schematic diagram, vnring diagram, and operating instructions shd be laminated
in plastic and stowed fn the control panel in accordsmce with paragraph covertng pro-
tection of dtagrams snd tnstructton sheets specified in Specification MIL-E-2036.

3.3. 1.2 Dimensions and weight. - The physical dimensions (depth, width and
height) and the weight of the control panel complete as specified ~ 3.3. ~ maY be
less than, but shall not exceed the limits specified (see 6. 1).

3. 3.1.3 Motor controller. - The a. c. motor controller shall be in accordance

●
with Specification MIL-C -2212, with characteristics as specified in Specifica-
tion MIL-M-2130, and the following:

(a)
(b)
(c)
(d)

(e)

0p3ratton - Magnetic.
Type - Across the line.
Duty - Contfnuous.
Protection. features - Emergency run feature not required;

overload protection manybe band or
automatic reset.

Master swttch - Lom.1 push. b@ton.

3.3. 1.4 Voltage regulator (when furnished, see 3.1. 6). - The voltage regulator
shall be a stabc type (mametic amplifier) =mdsMd.1consist of a combined re9Ulat0r
and static excitati_o_n~st~m.

3.3. 1.4.1 Performance. -
in 3.”1.6.

Voltage regulator performance shall be as specifted

7
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3, 3. 1.4.2 Regulated voltage. adjustment. - Trovisior, sha]j b< m,a,i., to 2,,;;’:,:,[ 4
the regulated voltage from 3,.0 percent below to 7 0 percent a ix ive raf.,d vo;[ay.. ;:, .—
~tf~os of not more than 0. 5 percent of rated voltage a[ any”>’OXOfro:r: :..: l~u:~ I‘ ::J;;
ioa’d on’:he g$mera’tor with generator fields cold ar]d als.c iu:th ger~eraf >Tfio~. i: p.:f,

3.3. 1.4.3 Manual voltage control. - Provision shall be rr,ach?[G ,b!a; : ,: ~l,i:a?
co,:trol of voltage. A rotary type swltc!l shall be furmshed to perrmit. s~lsc.:i ~:-.:i

I e t.;:i~atic or manual operation.
I

3. 3.1.4.4 Temperature limits. - The voltage regu]atbr shall not exceed the
temperature rises specified in table III; based on rated c“onti’nuousload and an
ambient temperature of 50”C. The temperature rises of other components shall be
as specified in the applicable equipment specifications.

Table III - Maximum temperature ris:s.

: Item ~ Name of part ~ Tempe rat ure ~
rises in ‘C. :

:1 : Bolted connections and terminal studs:
:la: Not plated
:lb: Silver plated
:2 : Coils:

Single layer series coils:
:2a: Class A ifisulation
:2b: r.!~iass E instil?.tion ~easured by

therm ocotipic 011top of inscla-
tisn)

Shunt coils:
~c ; Class A insuiatiari

: .2d : Class B insulation
:29: Class H insuly.tioll (measured by

resistance)
:2f: Class A insulation
:2g: Class B insulation
:2h: Class H insulation (ri,easured by

therm o.met@~)

50
65

45
65

50
’70
1!30

40
60
llC

lPreferable method.
— r

I
I

.t

o

_.,. .-+
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3.3 1.4.5 Insulation resistance. - The insulation resistance of the voltage
regulator at normal operation temperatures shall be not less than O.5 megohm
(see 4.3.5. 7).

3.3. 1.4.6 Dielectric strength. - The voltage regulator shall withstand the
dielectric test voltage specified in 4.3.5.8.

3,3, 1.4,7 Rheostats, - Rheostats shall be in accordance ‘tith Specifica-
tion MIL-R-15109 and shal’ be suitable for back of panel mounting, front of @el
operation. A variable resi”stor conforming to Specification MIL-R-22 may be used
in Iieu of a rheostd for the regubted voltage adjustment control.

3. 3.1.4.8 Rectifiers. - Rectifiers shall be in ~ccordance wfth Specifica-
tion MIL-R-18281, and of the selenium or copper oxide dry disk typ~. Each rectifier
stack shall be given a moistureproof treatment to give protection from damp, salt
atmospheric conditions.

.- Capacitors for d. c. circuits shall be in accordance with
S~c?~i~a~~~k~=pacitors for a.c. circuits shall be in accordance with
either of the following:

(a) Specification M.IL-C-25, except that the d. c. rating shall be
reduced for a. c. as approved by the bureau or agency concerned,

(b) As approved by the bureau or agency concerned and in accordance
with the requirements of section 3 of Specification MIL-C-25,
except that the following ‘Paragraphs do not apply: Qualifkatton,
Dissipation factor, Life, Marking and S~cffication sheet for
individual capacitor types.

9
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3.3.1.4.10 Reactors and transformer other than instrume?.ic transformers. - Mate - *
rials and methods of manufacture shall conform to Specification MIL-E-917 and

““’“ ~I table IV.

Table IV - Minimum material requirements.

Item ~ Llmitatioa :: Material : Remarks

: Electrical insulation :
: as follows: : All sizes : Class A, B, :

Canductar

Layer

Tape
Tying cord

1Cable support :
Terminal board :
Coil s?aqers ? :
C..:.e spaccj: :
V=j.i,is:] i.~

treatiricj ald
impregnating

orH.
All sizes : As required : Spec. JAN-W-583 or

: MIL-W-16072
All sizes : Mica-glass :.Spec. MIL-I-3505
All sizes : Varnished :

: glass : spec. MIL-I-17205
All sizes : Woven glass : Spec. MIL-G-1140
All sizes “:Glass : Scec. MIL-G-1140

Wheraused ~lass ‘ela- [ -
mine or :Spec, MIL-P-15037, or

:, qlass sili - ~ MIL-P-17721 (class E)

3.3. 1, 4. Ii S!a.khes. - Con!rol switches shali be in accoxiance with Specifica-
The switching of.the voltage reguiator from automatic to manualtic)nMIL-S-152~~—”’‘-.

shall be such t.fiat the following conditions are met when in manual operation:

(a)

[b)

Disconnect (for short out as necessary) all power inputs
to the rerupator.
Isolate the regulator to preveut groumii:,.g of the motor or
generator bus, except that potential transformer primary
v.,illdi!]gs need only he disccmected.
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3.3.1.4.12 Shock. - The voltage regulator shall withstand the class HI shock tests
specified in Spec~n MIL-E -901 when mounted in the uontiol panel.

3.3.1.4.13 Compensation for parallel operation. - When parallel operation is
specified (see 3. i. 5) compensation for parallel operation shall be cross current CX:,-
pensation.

3.3. 1.5 Circuit breaker. - The circuit breaker shall be either a type AQEtand
cmfozm to SpecifiCStim MIL-C-i73Cl, 01 type ALB and conform to Specifica-
tion MIL-C-1’7588 as specified (see 6. 1). The instantaneous’ trip setting and thermal
element rating shall be as specified (see 6. 1).

3. 3.1.6 Voltmeter. - A 4-1/2 inch 250-degree scale switchboard voltmeter con-
forming to Specification MIL-M-16034 shall be furnished. The meter ~cale shall be
as specified (see 6. 1) and have a red line scale mark at rated voltage.

3. 3.1.7 Ammeter. - A 4-1/2 incn 250-degree scale switchboard ammeter con-
forming to Specification MIL-M- 16034 shall be furnished. The meter scale shall be
as specified (see 6. 1) and have a red line scale mark at rated amperes.

3. 3.1.8 Generator field rheostat. - A generator field rheostat in accordance
with Speci~lcation MIL-R-15 10J shall be furnished. The rheostat shall be suitable for
back of panel mminting, front of panel operation, in a i/8 inch panel.

“ o 3. 3.2 Separate components. - The control equipment shall consist of the following
components:

! (a) Motor controller.
(b) Genergtor field rheostat

,,
3. 3.2.1 Motor controller. - The motor controller shall be in accordance with

3.3.1.3. The enclosure shall be dripprcof protected.

3.3. 2.2 Generator field rheostat. - The generator field rheostat shall be in
accordance with 3.3.1.8.

3.4 Onboard repair parts. - Onboard repair parts for the motor generators and
associated control equipment shall be in accordance with the app~lcable speci~lcation
for each component part. However, no repair armatures, field coils, or armature
rewind material shall be furnished. One resistOr, capacitor, and rectifier of each
type used in the voltage regulator shall be furnished in each set of onboard repair parts.
One voltage regulator transfer switch shall also be furnished in each set .of onboard
repair parts. Standard Navy stock numbers shall be obtained for all repair parts,
whether furnished or not, in accordance with the procedure specified in

,,

I
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Specification MIL-R-15137, except that the reproducible copy cf NAVSHIPS 4372 and 4
4372A shall be submitted within 10 days after all equipment has been released for
manufacture. A single copy of NAVSHIPS 4372 with additional copies of NAVSHIPS 4372
as necessary shall be submitted and list all replacement parts for the complete power
Supply. Submission of separate NAVSHIPS 4372 forms for each major component or
piece meal submission of any of these forms will not be acceptable.

3.5 Drawings. - Master drawings shall be type I in accordance wtth Specifica-
tion MIL-D-963 an~shall contain information required by the applicable equipment
specifications. The voltage regulator master drawing shall be in accordance with
3.5.1. In addition the contractor shall furnish an installation drawing for the motor
generator and control equipment. These drawings shall conform to type II of Speci-
ficaticm MIL-D- 963. The drawings shall show all the information necessary ior
installing the equipment to include weights, overall dimensions (includlng clearance
for removing parts), foundation bolting details, wiring details and center of gravity.
A photographic tracing of the -approved installation drawing shall be forwarded to the
bureau or agency concerned prior to delivery of equipment. Certification data support-
ing all master drawings shall be submitted and contain all information required by
applicable equipment Specifications and conform to size A in accordance with Draw-
ing SO1O3-73729.

3. 5.1 The voltage regulator master drawing shall contain the following informa-
tion:

12

(a) Descriptive data of voltage regulator set.
(1) Type of control.
(2) Enclosure.
(3) Ambient temperature.
(4) Shock classification.
(5) Parallel (or nonparallel) operation.
(6) Compensation for parallel operation.
(7) Manufacturer’s designation.
(8) Mounting.

(b) Descriptive data of associated devices by piece number.
The data applicable to the following parts shall be tab-
ulated as follows:

(1) Resistors
a. Manufacturer’s type and identification number.
b. Resistance data including taps.
c. Ampere rating.

(2) Rectifier stack data:
a. Type of rectifiers and manufacturer’s identi-

fication numter.
b. Circuit (half wave or full wave).
c. Cell size.
d. Number M *IIs irl seriss and Parallel.per arm.

I
I
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e. Current and voltage rating at the specified
ambient and type of load. -.”

f. Maximum operating temper@re.
g. Identification as to where nsed:
h. Reverse current, average value (for

magnetic amplifier application only).
(3) Capacitors

a. TYIE.
b. Voltage.
c. Capadty.

(4) Damping transformer.
a. Wire insulation.
b. Coil hwlation.
c. Primary and secondary coil realstance.
d. Primary and secondary coil turns.
e. Primary and secondary wire size.

{5) Voltage adjusting rheostat.
a. Manufacturer’s type and identification

number.
b. Resistance in ohms.
c. Ampere rating.
d. Number of steps.

(6) Potential transformers
a. Frequency.
b. Volt-amperes, accuracy and thermal basis.
c. Voltage ratio.

(7) Reactors
a. Wire insulation.
b. Coil insulation.
c. Resistance of each winding.
d. Turns for each wimling.
e. Wire size for each winding.

(8) Transfer switch
a. Type.
b, Amperes per contact-
?. . Positions.
d. Stagea.

(c) Weights. - The major assemblies should be listed &nd the
weight fcr each given. Indicate the total weight for the
regulator.

(d) Descrip!~on of operatim. of regulator.
(e) Wiring and szhematic diagram.

, (f) Cbsrts showing contact positions for transfer switch.

13

Downloaded from http://www.everyspec.com



MIL-M - 1.:167(SHIPS)

(g) Curves Or sufficient tabulated data showing transfer
characteristics of each stage or circuit.

(h) ‘Twa representative views af equipment shawing:
~1~ Overall and principal dimensions of major

assemblies.
(2) Drilling and mounting dimensions of major

assemblies.
.3) Drilling and arrangement for parts.

3.6- Technicsl manuals. - Technical manuals shall conform to type B of Speci-
fication MIL-T-15071. Two manuals shall be packaged with each motor-generator:
The arrangement of the text shall be as follows for cases where control panels are
specified (see 6. 1). This outline as applicable may also be used if a control panel
is not specified:

Caver
Title page
General data

Safety notices
Component list

Motor-generator
Control equipment

Voltage regulator
Motor controller
Generator field rheostat
Circuit breaker

Table of contents
List of illustrations and plans
Int reduction

General description
Powe? .suPPIy requirements and output

Detailed desc~~pt_ion
Motor-generator
Control equipment

Voltage. regulator
Motor controller
Rheostat
Circuit breakers

Installation instructions

L(Note. - Reference to the motor controller,
rheostat and circuit breaker

1 inserts in the appendis are
sufficient. )

Precautions
Preparation for use after storage
Mount ing
Electrical connections

1

o’
I
1,

I
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Principles of operation .
Motor generator
Control equipment

Basic magnetic amplifier principles
Voltage regulator
Motor-controller (reference to the controller insert
is sufficient)

OperatLng instructions
Maintenance
Parts identification
Test &ata (include a complete set of combined unit test data
not shown on master drawings)
Drawings
Appendix

Motor controller insert
Circuit breaker insert
Rheostat insert

3.7 Reports. -

~. y. 1 ~rogres~ ~eport~, - A report shall be submitted each month, giving dewls
, of significant progress during the month. The first report shall include schedules of

estimated completion dates for various phases of the programs for all component parts,

.0
such as basic design work, preparation of detail drawings, assembly, testing, and
shipment. Subsequent reports shall indicate the percentage completion of the work
under each of these items.

I 3. 7.2 Test reports. - A comple:e set of test data shall be forwarded to the
bw.eau or agency concerned for approval prior to shipment of equipment.

3.8 Special applicsti.ons (see 6. 1). -

3. 8.1 Battery charging. - Where the power supply is to be used in whole or in
part for battery charging the requirements below shall apply in addition to the fo~e-
going requirements.

3. 8.1.1 Regulated voltage adjustment. - In lieu of the range of adjustability speci-
fied in 3. 3.1.4.2 the xa.lge of dJU.5tITIent shall be 5 percent above and below rated
voltage.

3.8. 1.2 Reverse current protection. - The control panel shall contain a device
v~hj,chwill disconnect the load when the=s a 5 percent revereal of current. This
cay be accomplished either by a relay tripping the circuit breaker or a device which
is capable of interrupting the current by itself. If a relay is furnished it shall be in
acc~rdance with Specification MIL-R-2033.

15
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4. QUALITY A9SURANCE PROVISIONS

4.1 Tests. - Ssmpltng, inspection, and tests shall be M accordance with Speci-
fication ~2M0 and with each indtvtdusl equipment specifh=tlon and as follows: !
.Rsdio interference test, ~dto uoise test and sho~ test s@ll also be conducted by the ~
contractor.

4.2 Rsdto f.nterference test. - lle equipment shall be tested for radio lnter- ~
ference in accordan ce with Specification MIL-I-1691O. Tests shall be conducted 1
on the motor generator alone if there is no voltage regulator. If :nere is a voltage ~
regulator the tests sbsll be conducted with the voltage regulator operattng. Conducted ‘i -
interference shall be measured from each line to ground at the power tnput Snd the .1 :
power output. Tests shall be conducted at no load and. full load. The test report ;
shall f.nclude a complete set of the dsta obt.sined, md curves plotted from this data, ~[
including ambient values.

4.3 Voltage regulator. - I

4.3.1 Each voltage regulator shall be subjected to the tnspectfon and tests IJ
specified tn 4.3.4, 4.3.5.1 and 4.3.5.8. j

4.3.2 Voltage regulators shall be selected k accordance wfth fable V and sub- ‘!
jetted to the inspection and tests spectfied in 4.?. 4 and 4.3.5. One sample only shall
be subjected to the shock test specified in 4.3.5.6. !1

Table V - Ssmplfng for tests of ●
voltage regulators.

j~ ~

: Sample size, I: Lot size, number : ~ukr of “Oltqe .
: of voltage regulators:

on the contract : regulators to ~: be tested. I

: lto15 ; .
: 16 to 40 : -::

41 to 65 ;;
: 66 to 110 : 4 :
: 111 to 150 ~

16
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.- TMefirst voltage reguIStor subjected to
.,, the tes;5~j-4.~1V~'~L%;de~atiethtthe&W~i5.stitiblerfor -

the particular application. Subsequent tests shall be used to detimdne,that the untts
arc satisfactorily duplicating the: basic desfgm. If the Government fnspector determines
under these subsequent tests that the volfage regulator does not ccmplywith specifi-
cation requirements the manufacturer shall correct. the deficiency and dem onetrate
to the satisfaction of the Government inspector that all of the equtpment fe meeting. the
specification requirements. Tests shall be ccmducted with the voltage regulator operSt-
ing at norm~ owrating temw=tm rises.

A careful examination shall be made of the matertals knd umrk-
man$t~;o=t they ~ of the qurtlt~ Spa.fledherelna ndfirst class tn
every particular. The principal features of the dee6@ su~ SS termtnal connections,
case construction,. mounting, limiting dimensions, weight and Mentfflcatlon plate data
shall be checked for compliance wfth thts specification.

4.3.5 Test procedures. -

4.3. 5.1 Creepage cleamuce distances shall be demonstrated by actual measure-
ment to be in accordance with SpecificStfon MIL-E-917.

4. 3.5.2 Voltage regulation. - A total of 3 separate teat runs shall be conducted
to determine c~mpliance with 3.3.1 .4.1. wttb rated voltage and frequency applfed

o
‘ to the motor, vary the generator load to 125 percent of full load in approximately
6 equal steps and back to no load in the same manner. The test shall be repeated
with plus 10 percent rated voltage and plus 6 percent rated frequency applied to the
mot or, and again with minus 10 percent rated voltage and mtnus 5 percent rated

t frequency applied to the motor. No adjustments shall be made on the regulator between
or during the= tests. The generator load current and voltage and the motor voltage
and frequency shall be recorded for each point. The voltages measured by this test
shall be within the limits specified in table I.

4.3. 5.3 Regulated vol tage adj uetm ent. - With rated voltage and frequency applied
to the motor md tine generator operating at n~ load under automatic operation, it shall
be demonstrated that the voltage adjuethig.means w1ll adj~t Me 9enerator vol~9e
within the limits and in the steps specified in 3. 3.1.4.2 (or 3. 8.1 ifapplicable). The
test shall then be repeated wtth rated load applied to the generator. The maximum
limits of adjustabil)iy at no ln&i and full load shall be recorded.

4.3. ~. 4 Vo]ta e recover .-
-~

With the motor operating at mted voltage and
frequency and t .e generator operatfng at no load, a load equal to 50 percent full load
shall be suddenly applied. Thts teSt aball be repeated fOr Sudden I’emOVSlcd the same
load. The instadaneous voltages sbll be measured durfng the transient period by
:3cans of an oscillograph or other equivalent means.

17
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4.3.5.5 Heating. - HeatJng tests shell be made on the voltage regulator equtp-
ment when operated under rated voltage and current conditlois. The thermometer,
thermocouple, or resMance method shall be used to determine the temperature rise
on representative current carrying parts such as coils, reactors, transformer=,
resistors, recttflers and termtnala. HeaUng tssfs shall be made usfng the tntended
enclosure, wfth each item in its respective place. The masim mn permlselble tem-
perature rise over a convenient room ambient (not less than 10”C. ) shall not exceed
the values specified in table III.

4.3.5.6 High-impact shock test. - The test shall be as specified in Speci5ca-
tion MIL-S-WT. The features of UIe Eest shall be as follow:

(a) The required type of shock tes: and weight designa Uon of the
shock test. - As required b~e comp!ete control pnel.

(b) A definiti on of “failure to perform prtncipal fnnctioxt 8.
(1) Breakage of any @rts, includfng mounttng bolts.

Cracking or signs of cracktng in parts vital to
operation shall be considered breakage.

(S) Appreciable distortion or dislocation ofanyprts
such as mounting feet, coils, or conducting ter-
minals.

(3) A value of insulation restst”mce (corrected to 25”C. )
less than that permitted by 3.3.1.4.5.

(4) Failure to withstand dielecwic test voltage equal to
65 percent of that spedfied tn 3.3.1.4.6.

(5) Fatlure to mainfatn the s+ensltivfty spedfled fn &bleI.
The test shall be conducted with the regulator control-
ling the generator at any conven.tent load. The voltage
of the generator shall be recorded M?fore and after
each blow. No adjustment shall be made between blows.

(c) Acceptable method of mountk .- The voltage regulator shall be
shock tested _u&mnelandmounted. the shock
machine h a specf.fted manner &htch simulated typical shtp-
board tnstallatlons.

(d) Place at whtch shock test wfll be conducted--- Where B manu-
facturer is unable to conducf fhese tests at MS own Dlant. he
may arrange to have them conducted at a commerc&l l&ora-
tory approved by the bureau or agency concerned.

(e) Disposal of shock tested voltage regulator.
(1) Voltage regulators wbtch have been subjected to the

blgh-impacf shock test and have fatled to conform
to the requtrementa till not be acceptable, either
fn whole or any of the parts.

18
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(2) Voltage regulators which have been subjected to the
. . high-impact shock teats and have successfully

passed tbfs test may apply on a contract or order,
provided the following post-shock tests are con-
ducted and requirements eattsfactorily met:.

a. Voltage regulation.
b. Heating.
c. Dielectric.
d. Insulation resistance.

.4.3. 5.7 Insulation resistance. - The measurement of ineulstion reefetance skall,, be made with all circuits of equal voltage above ground connected together. Circutts
or groups of circuits of different voltage above ground shall be teated separately.
Tests shall be made using a potential of 500 volts d. c. The temperature of the wfnd.
in’gs at the time of the insulation resistance measurement shall be recorded.

4. 3.5.8 Dielectric test. - The clieiectric tdst shall be made after all tests have
been complete~. The test shall be made upon the completely assembled urdt and not
upon an individual part; and exception is made in the case of repair parts wblch requtre
dielectric tests, for example, repair coils. The voltage shall be applied both between
circuits and between each circuit and ground. The dielectric test voltage shall b
twice the rated voltage plus 1,000 volts but not less than 1, 51Xlvolts applied for a
period of 1 ~tinute. The frequency of the test voltage shall be not less than 60 cycles
imd shall be approximately a true s:.ne wave.

4.4 Parallel operation test. - The following test shall be conducbsd on machines
required to operate in parallel~ee 3.1. 5). With each motor generator connected to
the same power supply, (voltage regulators in automatic operation) adjust the control
equipment so that rated voltage is obtained and the kw. ioads of each generator are
equal for a combin>d load of 20 percent. No further adjustment of tbe control equip-
ment shall be made for the remainder of the test. The total loads shall then be varied
from 20 percent to 125 percent of the kw. rating of the parallel generators in
five approximately equal steps and back !O20 percent load in the same manner. The
voltage, current, kilowatt loac, field voltage and field current of each generator s.t
iw;h load point shall be recorded. .

~. 5 voltage regulation test (where no voltage regulator). .

1.5.1 Regulation 4‘B” of table I. - Where the requirements for 10 percent band-
width of tzhf e I apply the test shall be conducted as in 4.3.5.2. No Sdjuetment of the
generator .;.isld rheostat sha li be made during the bsst.
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4. 5.2 Regulation “C” of table I. - With the motor operatlug at rated voltage and
frequency, and with the generator field rheostat so adjusted that the generator is
operating at rated voltage and no load, load shall be appl!ed in 6 approximately equal
steps to 125 percent of full load. Under these conditions the voltwe shall net drop
,more than 12 percent. With the same motor conditions, and with the generatcr
field rheostat so adjusted that the generator is opetitig at rated voltage and 125 per-
cent of full load, load shall be removed tn 6 approximately equal S=PS to no l~d.
Under these conditions the voltage slnll not use more than 8 percent. At any point
on the regulation curves there shall be no rise in VOltagc with increase !:1 I~d, nor
any drop in voltage with a drop in load.

4.6 Ma&al voltage control. - Generator field rheostat tests shall be as speci-
fied tn Specification MIL-R-1510fL

4.7 Inspection procedures. - For Naval purchases, the general inspection pro-
cedures sbll be in accordance with General Specifications for Inspection ofMaterial.

5. PREPARATION FOR DELIVERY

5.1 Preservation, packaging, packing ad markfng. - Motor generators, control
equipment and associated repair parts shall be preSeNed, packaged, packed and
marked for domestic shlpm ent - immediate use, domestic shipment and storage or
overseas shipment as specified (see 6. 1), in accordance with Specifica-
tions MIL-C -2212, MIL-P-16018 and MIL-P- 16298, as applicable.

5.2 Technical manuals .- Tectmical manuals, pamphlets and handbooks, as
applicable shall be packaged and pfmked in accordance with Specification MIL-T-15071,

6. NOTES

8.1 Ordering data. - Procurement documents shouldwpedfy tne follow@

lba)
(c;
(d)

0’
I

Title, number, and date of this apedflcation. j
Whether parallel openat.ton 1s required (see 3.1. 6).
Degree of regulation (see 9.1. 6). !1 ‘
Maximum dimensions, wwigbt, and mounting dfmenshns :1
for motor-uenerator (see 3.2. 5). /

. (1)

(a
(3)
(4)
(5)

(6)
(7)

Len@t.
Wtdth.
Height includtng H.fttng provtslon.
Weight.
Distance between moonting bolt hole centers.

a. Length.
b. Width.

Size of mounting bolt holes.
Number of mounting bolt holes.

xl
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( ., h!lximurr, frame diameter for water (see 3.2.6 (f)).
(f) Gw.erator voltage (see 3.2.7 (a)).
(g~ Gor.crat~r kw. (see 3.2.7 (b)),
{!;} WrWlh.r distribution system 1s 2 wire or 3 wfre

(see 3. 2.7 (d)). -
(1! Kaxi:num frame diameter for generator (see 3.2.7 (e)).
[ ) If tti= degree ofre9ulatlon is “B” or “C” of table I,

xlwthe r-cant rsl &nel or separate components are
rcqlired (see 3. 3).

@) M:unting of control panel, when furnished (see 3.3. 1).
(:) Type and frame size of circuit breaker, when control

oanel is furnished (see 3.3. L 5).
(m,) C~rcuit breaker thermal element’ rattng and instantaneous

trip settina when AQB breakers are required (see 3.3.1. 5).
(r:)

(0)

(P)

)

(q)
(r)

Ammeter s&le range-when control panel 1s req~red
(see 3 3.1.7).

Voltmeter scale range when control panel is required
(see 3.3.1. 6).

Masim urn dimensions and weight for control panel (see 3.3.1. 2).
(1) Depth (including guard rail for deck mounted

psnels).
(2) Width,
(3) Height.
(4) Weight.

Special applications (see Z. 6).
Wlether for domestic shipment - immediate use; ~omestic
shipment and storage or overseas shipment (see 5. 1).

u. 2 ‘H]is speci.’icatim supplements Specification MIL-M-2130 for Bureau of
Ships purchases of a. c. /d. c. r.]otor generator power supplies for surface vessels.

Patent notic::. - When Government drawiugs, specifications, or other data are—...-.
us+ ior any purpos? other than in connection with a definitely related Govern~ent
pio::u x, !cilt upe~ation, the United States Government tter&by incurs no respcmsibl-
lily J:JJ: a;iy obligatim whatsoever; and the fact that the Government may have formu-
lated, fum,ished, 01 in any way supplied the said drawings, specifications, or other
data is not to be reuarded bv implication or otherwise as in anv manner licensina the
holder cr any pers& or cor-pcm.&ion, or c.mveying any rights & permission to m-anu-
facture, use, or sell any patented inventIon that may in any way be related thereto.

Custodian:
Bmeati of Ships
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