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CHNDENCTNTANA
OUL LN L &S

MIL-B-24095A (SHIPS)

29 December 1975
(See 6.6)

MILITARY SPECIFICATION
CHARGER, BATTERY, AUTOMATIC, PORTABLE,
RECTIFIER TYPE
This specification is approved for use by the Naval Sea Systems

Command, Department of the Navy, and is available for use by all
Departmenta and Agencies of the Department 0Z Defense.

1. SCOPE
1.1 This specification covers an automatic portable rectifier type battery charger for
charging lead acid batteries.

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents, of the issue in effect on date of
invitation Tor Dios of reguest for propesal, form a part of the specification to the extent

specified herein.

SPECTIFICATIONS

FEDERAL
UU-p-268 - Paper Kraft, Wrapping.
PPE-C-B850 - Cushioning Material, Polystyrene Expanded, Resilient
(For Packaging Uses).

PPP-C-1120 - Cushioninc Material, Uncompressec Bound Fiber Fer
™ Packaging.

L 4 MILITARY

, Variable, Wire-Wound (Low Operatinc Temperature)
General Specification For.

MIL-R-22 - Resistor, variable (Wirewound, Power Type), Generai Speci
For.

MIL=-C-25 - Capacitor, Fixed, Paper-Dielectric, Direct-Current (Hermetically
‘Sealed in Metallic Cases), General Specification For.

MIL-R-26 - Resistor, Fixed, Wirewound (Power Type), General Specification

. For.

MIL-C-62 - Capacitor, Fixed, Electrolytic (DC, Aluminum, Dry Electrolyte,

Polarized), General Specification For.

- T . - CYaneen 3
MIL-B-117 - Bag, Sleeves and Tubing - Interior Packaaing.

MIL-I-631 - Insulation, Electrical, Synthetic-Resin, Composition, Nonrigid.

MIL-S-901 - Shock Tests, H.I. (High-Impact) Shipboard Machinery, Equipment and
Systems; Reguirements For.

MIL-E-917 - Electric Power Equipment, Basic Requirements for (Naval Shipboard
Usej . .

MIL-1-1361 - Instrument Auxiliaries, Electrical Measuring: Shunts, Resistors,

and Transformers.
MIL-E~2036 - Enclosures for Electric and Electronic Eguipment, Naval Ship-

board.

MIL-R-2726/36 - Receptacie, Electrical, 40 Ampere, 125 Volt, Single Pcle,
Panel Mounted, Male Type (Symbol No. 1213.3 - Red) and

(Symbel No. 1213.5 - Black).
Indicator Lights, Indieator-Licht Housings, and

rv_vy_n2ecn L4
AT 3004 T M .-.phclde:z, nCLlC atorx

Indicator-Light Lenses, General Specification For.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addregsed to:
Commandexr, Naval Sea Systems Command, SEA 3112, Department of the Navy,
Washington, DC 20362 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document

or by letter.
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MILITARY {Continued) .
MIL-S-3786 - Switches, Rotary (Circuit Selector, Low-Current Capacity), General

Specification For.
MI1L,-R-6130 - Rubber, Cellular, Chemically Blown.,
MIL-M-10304 - Meters, Electrical Indicating, Pane. Type, Ruggedized, General

Bmnmi £1 {
ayc-.a.;;catzcn For,

MIL-P-15024 - Plates, Tags and Bands for Identificatien of Equipment.

MIL-p-15024/5 - Plates, Identificatiorn.

MIL-F-15109 - Resistors and Rheostats, Naval Shipboard.

MIL-F-15160 - Fuses; lnscrument, Power anc Telephone - General Specification
For.

6-15291 - Switches, Rotary, Snap Action.

1,-0-16485 - Ohmmeters, Insulation Resistance-Indicating, Portabl

L=E-17555 - Electronic and Electrical Equipment, Accessories, an

€.

d Repalr
pParts; Packaginc and Packing of.

MIL-S-19500 - Semiconductor Devices, General Specification For.

MIL-C-19978 - Capacitors, Fixed Plastic {(or Paper-Plastic) Dielectric
(Hermetically Sealed in Metal, Ceramic, or Glass Cases),
Established and Non-Established Reliability, General Specifica-
tian For.

MIL-RE-20092 - Rubber Sheets and Molded Shapes, Cellular, Synthetic Open Cell
(Foamed Latex).

MIL-P-26514 - Polyurethane Foam, Rigid or Flexible For Packagina. -

MIL-M-38510 - Microcircuits, General Specification For.

MIL-C-39003 - Capacitors, Fixed, Electrolytic Tantalum, Solid Electrolvte,
. - ~ P oI T -

Established Keliability, Seneral Specificaltion FOI.
uII-R-39008 - Resistors, Fixed, Composition (Insulated), Establishec
Reliability General Specification For,
MIT-T-55164 - Terminal Boards, Molded, Barrier, Screw and Stuc Types, and
Associated Accessories, General Specification For.

MIL-B-81705 - Barrier Materials, Flexible, Clectrostatic-Free, Heat Sealable.
MIL-P~31967 - Pouches, Cushioned, Flexible, Electrostatic-Free, Reclosable
Transparent.
STANDARDS . @
MILITARY
MIL-STD-167-1 - Mechanical Vibrations of Shipboaré Egquipmen
N

t (Type I -
Environmental and Type Il Internally Excited).
MIL-STD-461 - Electromacmetic Interference Characteristics Requirements for
Equipment. .
MIL-STD-470 - Maintainability Program Requirements (For Systems and Egquipments).
MIL-STD-471 - Maintainability Verification/Demonstration/Evaluation.
MIL-STD-701 - Lists of Standarc Semiconductor Deviges.
MIL-STD-740 - Airborne And Structureborne Noise Measurements And Acceptance
Criteria ©¢f Shipboard Eguipment.
85 - Reliability Program (For Systems anc Equipments Development
And Production.
MIL-STD-883 - Test Methods and FProcedures For Microelectronics.,
nOn-§TD-1399, Section 300 - Electric Power, Alternatincg Current (Metric).
MIL-STD-1472 - Human Engineering Design Criteria For Military Systems,
Equipment And Facilities.
MS 90363 -~ Box Fiberboard, With Cushioning for Special Minimum Cube Storage
and Limited Reuse Applications.

PUBLICATIONS

NAVAI SEA SYSTEME COMMAND
NAVSER 0967-LP-312-8010 - Electronic Egquipment, Shipboarc, Maintainability
Design Criteria Handbook, For Designers Of,
Zopies of specificaticns, standards, drawings, and publications required by contractors
in connaction with specific acquisition functions should be obtained from the contracting

activity or as directed by the contracting officer.)
3., REQUIREMENTS

3.1 OQualification. Battery chargers furnished under this specification shall be prod-
ucts which are qualified for listing on the applicable qualified products list at the time
w

-

set for opening of bids {see 4.3 and §.3).
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v 3.2 General requirements. The equipment shall meet the requirements of MIL-E-917, and

the requiréments of this specification except as otherwise specified in the contract or order.
If any requirement specified herein conflicts with the requirements of MIL-E-917, the require-

4L any regquiremenc SpeCllilifl {oicain LUiliislus 1elils

ments of this specification shall govern.

3.3 Detail recuirements. Battery chargers shall be as specified in table I.

TABLE I. Detail requirements.
b
Parameter Reguirement
A.c. input: Volts 115+5 percent
Frequency | 60 hertz (Hz) +5 percent
Phase 1
D.c. output:
Volts Chargingc voltage as selected for
charging 1, 3, 4, 6, 2, and 1§ cells
Current Charging current limiting as selected for
ampere ranges (see 6.l)
Efficiency Losses at any load condition,
450 watts, maximum
Duty - Continuous
Charging period 8 hours (see 2.3,2) (12 hours for 300 Ah Battery)
Enclosure Dripprocf protected (see 3.2.9) ;
Ambient temperature =7°C te 50°C (20°F to 1I2°F) [
(see 3.3.11; !
ventilation Natural draft |
“ounting Deck or bulkhead anc portatle
Provision for stackinc chargers i
3 high, directlv above one
another (see 2.3.9)
Rectifyinc element Silicon rectifiers |
, Control element Silicon controlled rectifiers
| Weight | Maximum 125 pounds
_ !SLze i Maximur volume of 2.5 cubic feet
m IMe:ers - | D.c. voltmeter anc d.c. ammeter B

3.2.1 D.c. outout. The direct current {d.c.! cutput vcltage andé current shall be as
necessary tc oive the charcinc operation specified in 3.3.2. Selector switches shall be
providec for selecticn of charging vecltage by the number of cells irn the battery and maximum
charging current by ampere-hour rating.

3.3.2 Operation (batterv charging). When adjusteé by correct settinc of control switches
tc conditicns (numper of cells anu ampere-hour rating) reaulred bv a battery to be chargec,
the charger shall automatically regulate output voltage ané current tc such values as
necessary to fully charge the connected battery in the followinc manner, The charger shall

}, set bv the charginc current
ltage required to supply this
or

deliver a charging current to the battery in the range (see 6.1
©
seC (gsee 3.3.2.3), as selected
£
7

selector switch. This current shall be maintained until the
current reaches 2.35 volts-per-cell + 0,02 vclts=-per-cell at
by the series cells selecto: swltbhes. At or befere the end
the Lnarae current shall be limited to a value not exceedina
battery rating. Chargan current shall be limited so that no detrimen*al overcharaing of
the battery shall occur if the battery remains connectec to the battery charger for 24 hours
2fter charging current has beer decreased to the above value. Batterv temperature rise

after charging current has been decreased alue. Batter tur
@eC during

the normal charging perioc,

/60 ¢f the battery ampere-hour

HONG.

2

{excluding temperature change due to ambient *emperatu*e chanage) shzll not exceec @
the charging period. The reculatec outpu: voltage of .33 vc;:e-per-ce‘_ {(finishin

© ol el

of charqe voltage} shall be compensatec¢ automatically for variations in ambient temperature
0f the battery by reducinc to finishing voltage 5.4 to 7.z millivolets per °C per cell. This
amounts tc a negative temperature coefficient, and shall be minus £.4 tc mipus 7.2 millivoles
per cell per °C (see 3.3.2.4). The voltaae and current shall be smoothly controlled without
the use of moving.pa:ts.

2,3,2.1 Reversed batterv. Battery charger and operator shall sustain nc damage/injury
when, the charger 1s connected with incorrect polarity to any battery of up to 18 series-=

connected cells in any combination of switch settings,

3.3.2.2 Misoperation. Battery charger, shall sustain no damage and operator shall not
be exposed to hazard if the charger is connected to or disconnected from any battery of up to
18 series-connected cells, regardless of setting of control switches, and regardiess of
whether the alternating current (a.c.) input is energized.

-
@ s

e
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3.3.2.3 Internal adjustment. By operation of an internally accessible rheostat (slotted
shaft for screwdriver adjustment) the finishing voltage of 2.35 volts-per-cell shall be
adjustable over the range of 2.20 to 2.50.
3.3.2.4 Temperature compensation, The output voltage of the battery shall be auto-
Ameawandirra maF Eha hakbawe
satitedly .

matically compensatec fcr ambient temperatures axxeccxnc the temperature of the
The compensation shall be minus 5.4 to minus 7.2 millivolts per cell per °C,

not be damaged by either o

a2 " Ao

ol fo30}
D e Outpu

the fclillowing:

{a'\ Disconnectinc the output cable from the battery while charginc is 1in

progress.,
(b} Turning on the charger input power when the output cable is no
to a battery.

(¢} Connecting the battery to the output cable before turning on the
charger input power.

a .

ne

o

3.3.3 Switches. The follewing switches shall be provided and installed on
enclcsure front:
{a) A.c. input switch, 2-pole in accordance with MIL-S5-15291,
{b) Output voltage control switch, rotary, €-position, tc select the number of
battery cells in series to be charged. Tnis switch shall aisc select the
U ] lrtmeter Pannp
(c) Output current lx.i: control switch, rotary, —pcslt;or, to select the
maximum €¢harging current to© be supplied to a battery connected to the
output of the charger. This switch shall also select the ammeter range. -
(d). Switches of (b) and (c) shall be in accordance with MII-S-378¢€
3.3.2.1 Switch plates. Switches used for control of output vcltage and current shall

be fitted with information plates as shown on figure 1. The dimension "L" (see figure 1}
represents the "sweer" diameter of the contrcl knob as it is rotated throuah the various

positione. Thus the control kno: pointer shall extend tc, but nc portior of the knob sha’
extend over, the outer rinc of the switch plate. The overall diameter "D" of the switch .im

plate shall be a minimum of 3 inches. The markings of the switch plates shoulc corresponc
with the detents of the switches used. The arc of the ranges shown in figurc 1 are for
illustration purposes nply

iLaUustratiorn b eses on

3,2.4 HMeters and meter accesscries. Meters and meter accessories shall be furnishec
as an integrail Pa:t75? the equilpment. when meters are specifiec this shall be understood
to include any necessary meter accessories. Meters shall be in accordance with MIL-M=~10304
(with external zerc adjuster). Meter accesscries (shunts, resistors, and similar items!
shall be in accordance with MIL-I-13€6l1. Meter range shall be as approprlate for the appli-
cation to give approximately two-thirds full scale deflection at full load conditions. A
voltmeter and ammeter shall be provided for measurinc the total output current and ou%put
voltage. Meters shall be rugcédized (H’ shockproof), 3-1/2 inch round panel type in accord-
ance with MIL-M-10304., Ammeters shall operate from a 50 m¢llzvolt external shunt. Volt-

meter ranges shall be 0-10 volts and (-5C volts. Ammeter ranges shall be 0-2C amperes and
0-50 amperes.

3.3.4.1 Power on indicator lights. CEFach battery charger shall be provide
indicator light in accoraance with MIL-L-3661 anc shall have push-to-test provi
indiecator light shall be connected to indicate whern the battery charger is ener

indicater liéht shall be mounted on the front extericr of the battery charger e

a0 Ul (o1

Fuses ané fusenholders. The a.c. input and d.c., outpu: circuits shall be
I fusec as reguirec (for the protection specifiec ir 3.2.2.1) mountec on the
board. Fuses shall be in accordance with MIL-F-15160. Fuses shall be

3
ssible {see 3.3.9). The fuseholders shall be the clip type and readily

-
-

5
w

Q. (8]

providec
main termi

readily acc
accessible,

3
b
n

|.4

3.3.6 Warning plate. A warning plate shall be mounted on the front panel stating the

Em V) mued :-
AU LLUWLIY
"Compartment ventilation system must be :in operation when batteries are being

charged." .

C
‘ &
A4
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4, 1213.3) Color rgd nag sha;l bp'

P ede=ds 2! LOLOT COAXLNQG Slidld

3.3.8 Semiconductor devices. Semiconductor devices shall be silicon types and shall
be selected from '11L-STD=701. These devices shall comply with the requirements of applicable
specification sheets of MIL-5-13500, Operational amplifiers shall comply with MIL- "1=38510

v

ané MIL-STD~883. For applications which require semiconductor components of ratings other

than those listed in MIL-STD=-70l1, the contractor shall obtain components as rnquired by

- - i IL-
MIL-E-9.7, and further, acquisition shall be made to the general requirements of MIL~$-12300

and, for specific electrical characteristics, to the specification in the contractor's latest
advertised data sneet.

3.3.8.1 Use cf semiconductor devices as control recuits. Adjustments,
regqulation and contrcl Of power supply output voltage may be ac T G b magnetic ampli-
fiers or saturable reactors, or by silicon contrclled rectifiers, or equlvalent witching-

type semiconductor devices

. 3.2.9 Enclosure. Charger enclosure shall be dripprool protected as defined in MIL-E
2036. Handlés snzil be instailed at the sides te facilitate portability and provision sha
be made for either deck mounting or bulkhead mounting by stacking up to three units hiah
as preferred by .the installinc activity. Where units are stacked one above another, mechanical
support shall be provided by mounting means. Chargers shall not =uspc:: each cthe:. The
enclosure shall be provided with 2 hingeé front access door. The manual controls and meters
shzll be mounted on the door. Adjustments, fuses, ané test points shall be readily accessible
inside the front access door. The enclosure shall have & maximum volume of 2.50 cubic feet
with height as the maximum of the three dimensions. Dimensions shall include extensions due
to carrvinc handles, dryshields, ventilation louvers, and protruclnr components such as meters,
indicator l;nn_e, switch handles, and similar items but shall exclude extensions due to

mounting supports.

2,10 Sheck and vibration. Shock and vibration requirements shall be as follows:

{ “harger shall be capable of passing the shock requirements
specified in MIL~-S-901 for grade A, class 1 eculpment.
(b} Vibration. Damage shall not occur or malfunction be caused either

by internally excitec vibrations, or by the environmental vibrations
specified in MIL-STD-167-1 for frequencies up to and including 33

L PR ol {1~
hertz (Hz).

|Q

3.3.11 Environmental reguirements., Charger shall operate as specified over a range of
ambient temperature Erom minus 7°C tc 50°C., For purposes of temperature compensation of

pattery charging characteristics, charger and battery snall be assumed tc be in the same

PR —— s

ambient tempera Ture.

3.3.11.1 Airborne and structureborne noise.

3.3,11.1.1 Airborne ncise. Airborne noise generated by the battery chargers under any
operatinc ccnditions shal.i not exceec the limits of grade B of MIL-STD=-740.

uctureborne noise. Structureborne noise shall not exceed the limits of
L=5TD=740C,

3.2.11.0.

-
type 3 eqtu.r:ﬁ\éﬁ

&
-

Use of resilient mounting of batterv charger comppnents. The preferred
se requction Shaly be | by design anc construction of circuits and

recucieliin Shdls aesaign anc COIaTIuleL clIcuilLs

3.2.11.1.

method of equipmen

components used therein. Where components are “mounted in the charger assembly by resilient
mountxng means {sound LSOLatOI‘S) ) exposeu metal parts of such components (:or eifampd.e,
transformer cores) shall be connected to the equipment frame by a grounding lead, to reduce

potential electric shock hazard.
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3
Y. The EMI requirements for the battery

- e
Tass IIB, except as modified herein:

3.3.11.1.4 Electromagnetic in

=] avroenrs I\
chargers shall conform to MIL-STD-461, equipment

{2) CEQl test
-
£

ey Lo

est requirements shall be as modified by figure 4.
(b) CE03 tes

requirements shall be as modified by figures 5 and 6.

2.3.12 Material and component rgquirements.

5.3.12.1 1iInsulation. Insulation shall be class A, E, or H in accordance with MIL-E-Q17.

ts shall be not

3.3.12.2 1Insulation resistance. The insulation resistance ©
ess than 10 megohms when measured with circuits cold.

[

o)
It

eng nt shall be constructed so as to withstand for

{m mdew - 13 1
P =RSrS [ . s -
cielectric test vo

A.c. (rms) input or

output voltage£/7 Test voltage (rms)
60 and under 60C
61 tc 90 900
9¢ tc 60C 1000 plus twice rated
Over 60C 2000 plus 2-1/2 times rated
éxDeprndenb upon the individual component and its rated voltage {see

mhere shall be no evidence of damage or breakdown as & result ci voltage application. Any
evidence of arcing, corona (visible, audible or smell), flashover, punctured insulation or
tripping of circuit breakers asscciated with the instrument shall be interpretec as a
failure of the test (see 4.6.11).

3.3.12.4 1Inclined operation. Equipment shall have ro change irn operation when

inclineé at any angie from zero tc 45 degrees Irom the vertical in any direction.

3.3.12.5 Miscellaneous component parts. Tc meet the reguirements specified herein
and to allow fof scate-oi-art improvements, it may be desirable to make use -0f component
parts not covered herein by referenced specifications. These parts shall be considered
as miscellaneous component parts ancé may include such items as special semiconductors,
special temperature controls {(including temperature compensating devices), special ti
devices, special switches and special relays. Miscellaneouvs component parts shall be in

accordance with MIL-E-917 inscfar as practicable. Tc determine the neec for and suitabilicy
of miscellanecus component parts, the manufacturer shall furnish technical data justifying
ite use ané suitability and such other related data as may be requestec by the command or
agency concerned. Supplemental tests may be requirec on miscellaneous component parts to
confirm suitability. These tests shall be conducted by the manufacturer as reguested by

the command or agency concerned.

3.3.12.6 Resistors and rheostats. Resistors an¢ rheos+tats shall be in accordance
with MIL-R-15103. Wnere tne required resistance ané approximate wattage value is not
covered by MIL-R-15109, resistors in accordance with MIL-R=-26, MIL-R-22, MIL-R-39008, and
MIL-R-19 may be substituted.

2 2,127
-t e !

Capacitors. Capacitors conforminc to MIL-C=-39002 (solid tantalum) are
preferrec. Capacitors conformine to MIL-C-19978 (plastic dielectric), MIL-C-25 (paper
dielacktric) or MIL-C=-62 (electrolvtic) are acceptable. Wnere the reguired capacitance is too
large to be coverec by MIL-C=-62 (using up tc ten capacitors in parallel), it is permissible
to use special sizes, providing comstruciion is similar to MIL=C=§2. When any specification
which forms a part of this specification requires that the product be subiected to and pass
qualification tests, cnly products which are listec on the applicable Qualified Products

List on the date of invitation for bids or request for proposal,' or which may be added to
that Qualified Products List subsequent to that date shall be utilized in the construction

of equipment specified to be in accordance with this specification. In the &vent no Qualified
Products List has been issued, the contractor shall request- instructions as.to what testing
w}ll be required to determine whether the product meets the requirements of this specifica-
TLQile
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3.3.12.8 Terminals, connections and wiring.

3.3.12.8.1 Terminals and connections. Equipment shall be completely wired internally
and to terminals provided for external connections. Terminals provided for external
co ctions shall be arrange¢ on a terminal board located to provide ready accessibility for
making connections. Test points shall be provided for control circuits for makxnn measure-
ments of voltage, current, and resistance as necessary for trouble shooting and adjustinc
operation of the eguipment. Test points shall be provided at terminals arrangad on a
terminal board locatec in a readily accessible positiorn at a hingec access door of the en-

1 ooy ., o IR =D o =3 el ol 18 b 3 ., —0— v + i
closure. Terminal lugs shall be provided for al: leads except for the main power input and

power output leads., Terminal lugs installed by the manufacturer shall be.of sclderless
type. Connections using wire over 4000 circular mils (cmils) shall be providec with
ficient locking devices toc prevent their beCOﬁlnﬂ loosened by shoc} or vibration. When

material shall be nonferrous conducting. Plug type connectors shall not be used. Termina
boards shall be in accordance with MIL-T-551C4 (with insulation as specified in MIL-E-917)
t

except (a) where the terminal board is inteqral and considered & part of another componen
and (b} where the application rating cf space configuration makes their use impractical,

3.3.12.28.2 Wirino. Wiring in the eguipment shall be of sufficient capacity for rated

duty of the equipment and snall conform to #IL-E-917. Wires shall be markec at each end by
stamping the wire number on the wire terminal or on an insulated slieeve which shall be
slipped over the wire clcse t¢ the terminal. The sleeving shall £it tightly over the wire
or over the round portion of the terminal tc prevent the sleevina from slidinc on the wire
anc¢ tc insulate the terminal. Sleevina shall be type F, qrade a, form U, class II, category
1, color white, in accordance with MIL-I-€21. "arkings shall be permanently stampec on the
sleeving in such a manner as tc remain legible after repeatec handlinc and exposure to
grease. darkings shall correspond tc lead numbers of wiring ciaqgram.

3.3.12.E.3 Cable entrance. A blank gasketed plate shall be provided in the left side
pane. of the enclosure tc permit the drilling of a cable entrance by the installing activity.

Humiditv. Equipment shall withstand 100 percent relative humidity for a
hours at room temperature plus or minus lC°Ce Durina this perioc¢ the insulatior

resi:stance petweer all t*ansformer and reacter windings and ground and between insulatec
windings of the same transformer or reactor shall nec: be lower than the values shown on
figure 2 as represented by the "minimum value curve." Also the dissipation factor for the

same transformers and reactors shall not exceed the values shown on figure 2 as represented
vidensce of

by the "maximum value curve." Following humidification there sha.l be nc evidence of
material damage or corrosion ¢f any components or hardware. The electrical performance shall

not be affected as a result of humidification.

Paintinag. Paintinc shall be in accordance with MIL-E-817, except that onlvy
one coat of gray ename. shall be apoliec. Marks or scratches due toc Tandling during
fabrication and testina shall be repainted by either complete repainting of egquipment oOr

by touch-up method.

3.3.12.11 Heatina. Heating tests on completely assemtbled charaers shall be in accord-
ance with 4.8.4.01 tnrough 4.8.4.5.2. The starting temperature, the temperature rise, and
the final temperature shall be noted. The temperature of each shall remain below the rated
temperature of that component.

3.3.12.12 Ventilation. Ventilatior shall be natural draft. The dimensions of the
equipmert shall i1ncluce any necessary allowance for air intake and discharge. Natural draft
cooling¢ shali be capable of giving maximum coeclinc of comoonents with minimum size anc

weicht. This shall be accomplished by construction of closure anc a.rannement cf compo-

"l - e s St moan -

nents to give a chimney effec:t natural draft with height of equipment the maximum dimension.

3,3.12.12 Reliability andé maintainabilitv. The principle of maximum reliability is
paramount and no compromise O. this principle shall be made with any other basic regu
of design, It is the intention of this specificatior tc obtain equlpmen: of such design
that it will have an operating life o0f at least 175,200 hours (20 vears). The basis for
design of replaceable parts shall be an equivalent of 3 years of ship operation (approximately
21,000 hours) before replacement is necessary.

3.3.12.13.1 The designer shall take cognizance of the conditions under which the equip-

ment will be maintained and repaired on shipboard, and of the fact that the personnel
responsible for maintenance and repair mav not be seasoned mechanics, Human enuineerina

Sponcin.lc CPeal &ay L. S€as0ntd ecilaniss s akiall

design criteria and principles shall be applied in the design of the battery charger so as
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to achieve safe, reliable and effective performance by the operator and maintenance =

personnel, and to optimize personnel skill requirements. MIL-STD-1472 shall be utilized as
guidelines in applying human engineering design criteria.

3.3.12.13.2 Reliability. The contractor shall establish and maintain an effective
reliability program in accordance with MIL-STD-785 and shall include the following:

(a) Desicn reviews. The reliability assurance program shall include
provisions for the reliability review and evaluation of desian as
an integral part of the contractors engineering desian procedures.
Design ©or engineerinc change occurrins durina development Or prod-
vcrion shall be subijected tc comparable review oroceduLes.

(b} Production contrcl and monitorina, The reliabi lltv assurance proaramn
shall proviae an economical and effective system of production
control and monitoring tc assure that reliability achieved in
design is maintained during production.

(o) l‘n\-‘ﬁcn:r:n*r\r anc vendor v-c.‘v-:b-n'h¢-u The rn]aa?n’l\?-v assurance

program sha.l include provisions To assure subcontractor and

vendor selection and performance consistent with the reliability

reguirements of the contract and applicable portions of this speci-
fication.

{(d} Reliability analysis. The contractor shall analyze those factors
Tarfecting rellability. The reliability analysis shall include,

but shall not be limited to the following:

(1) List of those parts which experience and judamen: show
are subject to wear, material deterioration, and service
failures.

(2) Specific design features employed tc attain the reguired
service life of the parts with due consideratiorn of ship-
boaré environment and resultant conditions. Some suggestec
desian features are choice of materials, hardness surface

. finishes, fits, clearances, fastenings, egulipment protection
fail-safe features, reparabilizy and accessibility.

(3) Show by calculation or other means that the design does 1in
fact fulfill the desiqn reguirements with the criteria
chosen.

{4) Preventive maintenance and servicing reguirements necessary

to the achievement of reliable equipment. Any unusual stens
cr precautions necessary in carrying out maintenance and
servicing requirements shall be pointed out.

(e) Failure reporting, analvsic, and feedback. The reliability assurance
program shalil incorporate a forma.r.zec system for recording, collecting,
ancé analyzing all failures that occur during testing, installation,
anc operation through the tenure of the contract. Analvsis shall be
fed back to the contractor's engineering manacement, and production
activities on a timely basis. Failure reports received from using
activity shall be integratec into tnis program for trouble analysis and
for experience consideration for future desian review.

3.3.32.153.3 Maintainabllity. The manufacturer shall establish and conduct & maintain-
apility program in accordance with MIL-STD-470. The battery charger shall be capable of

being maintained by easy replacement of removable parts or modules. The desiqgn shall conform
to the design-~for-maintainability requirements of MIL-STD=-47C and NAVSEZ 0967~LP-312-8010.
The eguipment repair time (ERT) shall be 1 nour and shall be demonstratec ir acccrdance with
method & of MIL-STD~47l. The construction of the battery charger {see 1.4) shall be such
that wiring, terminals, and electrical connections shall be accessible for servicing anc

for test purposes without requirinc the removal of a part cr an assembly from the unit
enclosure.

3.3,12.13.3.1 Test equinment., The battery cnarger shall be capable of being maintained,
alined, calibrated, anc repaired with the aid of the followina test eguipment:

) Clamp=cn ammecer

wnl e n Yo a .~
wv4aip=0n VO.iCT amne I, v Cils, &.C.,

[%
[e]

Weston model 633, or equal.
(b) -Multimeter, 0 to 1000 volts, d.c. at 20,000 ohm/volt, 0 to 1000 volt
a.c. at 5,000 ohm/volt, 0 to 10 amperes d.c. and 0 to 20 megohm,
impson model 260, or equal.
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) Milliammeter, 0 to 150 ma. d.c., Weston model 931-4904003, or equal.
)

Voltmeter, 0 to 600 volts a.c. and d.c., Weston model 341-1909003, or
equal.

(£) Ammeter, 0 .to 300 amperes d.c., Weston model 901-2904001 with shunt,
Weston model 41227, or equal.

le content. The riprle content of the output volt

2
3
AL 2
2 percent ¢f tThe charger 's maximum output voltage while charging a

2.2.14 <Creepage anc clearance distances. Creepage an¢ clearance di
1zed o sna.l conform tO the feﬁuxrcmanb, cf table entitled
earan distances" specified in MIL-E- )

3.3.15 piagrams, identification, and information plates.
1 Connection diagram. Each equipment shall contain a diagram of electrical
) s withh eacnh termina. and lead designated to correspond to markings as sho wn on
the equlpmen* In addition, a schematic circuit dxaqram and description of operation shall
be included. Diagrams and instruction sheets shall be secured anc protected in accordance
with MIL-E-2036.
3.2,15.2 Identification and information plates. Identification plates shall be furnished
and installed on ail components o‘ the egulpment anc on the complete equipment assembly.
Information plates shall be furnished and installed on the complete gquipment assembly, as
necessary. Plates and marking of component assemblies such as semiconductors, contactors,

and similar items shall comply with the applicable referenced specifications. Identificatiorn
rmers and reactors shall be made by use of igentification

B mem e oiye

of otner components such as transformers and reactors shai. made by use of 1luentification
plates or by stamping or stencilling the requirec following minimum information:

(a} Manufacturer's name and identification number as shown on applicable
drawing.
(b} Title of component (that is, transformer, reactor, and similar items).

(¢! NSM, if available.

in such & manner as to

1f stamping ©r stencilling is done it shall be applied anc’ protected

be completely leaible after 10 years of service life. Identificazion and information plates
of the constant frequency control equipment shall be either type a, B, or C in accordance '
with MIL-BE-15C24 and MIL-P-15024/5. Black enamel shall be used for £illing markings on

metal plates. Tne size of p;ates and identification shall conforr tc standard dimensions

of MIL-P~15024. Plates shall be furnished as par- of the equipment and shall be attached to

that part of the eguipment which will not ordinarily be renewec during 10 vears service life
in a posx’lon that is readily accessible where they can be read ar all times without danager

3.4 Onboard repair parts. Onboard repair parts shall be supplied as shown in table II.
TABLE Il. Onboard repair parts.
Number of battery chargers
Part installed per ship
1 to 5 6 to 10 f 11 or more
Semiconductor devices, f 7
eacn size and type 1 2 ! 3
Resistors and capacitoer ! i
units, each size ané type 1 2 ] 3 I
Switcnes, each type ]
(NAVSEA design) 1 | 2
Pott ed assemblies 1 1 | 2
1.5 Technical data. The contractor shall prepare engineering drawings, technical
manuals, and provisioning parts list in accordance with the data orderin documents
included in the contract or order (see 6,2.2) and as specified in 3.5.1 and 3.5.2.

3.5,1 Drawinqs, microfilm and data, 2In addition to the drawing content required by
the data ordering document (5&e 6.2.4) cthe unigue features specified in 3,5.1 through 3.5.1

shall be included. Drawings shall be on sheets of the same size and shall be not smaller

1

-
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tha
that the number of sheets required shall be the minimum consistent with contents and clarity.
In addition drawings and microfilm shall contain the following minimum data:

n 17 by 22 inches nor larger than 28 by 40 inches. The size drawing scale shall be such

(a) List of descriptive data of the equipment including:
(1) Complete rating showing (a) input voltace, frequency, an¢ number of
phases (b} input kW, kV-A, current, and power favtor at full loac
(c) output vcitage ané current at full load and (&) ef ien
full loac.

Duty.
Shock classification.
Enclosure classification.

ventilation.
Type of lcad (indicate resistive loa¢ ratings as well as types and

T L)t

ratings of ba*te*;es)
(7) Ambient temperature range.
(8) Notation of corrosion-resistant treatment of hardware.
(q) Speczal features.

{5} rFinish, including method of treatment enclosure for paintings, color

and applicable spec1f1catlon of palnt.

(e) List of material excluding items of hardware {id dentify

(d) Mounting clearances for access and ventilation.

(e) Outline of ecuxpment showing overall and p:xncxpal dimensions of front
view, side view, top view, and secticnal views, as necessary, to show
approximate mounting arrangement and location of components cf the list
of material. Components shall be flagoec by item or piece numbder.
Views shall show identificatior and informatior plates with data tc
appear thereon. Locate center of gr avity.

(£) A table of insulation indicating the location, class of insulation,
insulation material and applicable specxflcatzon and remarks.

epair par

v
[}

(g) & table or list of component units such as transfecrmers, relavs, contactors,
switches, fu: , semiconductors, resistors, capacitors, motors anc similar
items aivinc plece number, tvpe, NSh, anc¢ ratinc of each. This data may be
xncorporatec in the list of material. Ratings shall include both manufas -—
turer's ratin¢ anc the specific application rating. ¥

(h) Sufficient detzil of component locations and mounting means to aid in any
disassembly likely to be needed for maintenance.

(i)' Transformer and reactor data:

(1) Core material ancé core or lamination form anc size {including stack
height). If core boxes are used, the materi 1 and size of the box

should be given.
(2) Winding data includine number of turns, taps, wire size and spec“ication
type desigration, insulation, method of merenna ion anc treatment
and d.c. resistance at a specified temperature.
{3) 1If pottec, the method of potting ané potting compound should be
identifaecd.
Identification as to where used (circuit designation, for example:
Transformer T1).
(j} Semiconductor data:
(1) General information including the name of manufacturer, manufacturer's

-~
£

identi.zca.xon number, circuit connection, number of devices per
equipment and identification as to where used.

(2) Manufacturer's ratinc at a specified ambient temperature with a
resistive load including maximum voltage, current, nominal reverse
current (if applicabie) duty if other than continuous, cocling of other
thar convectior. cooled and maxlmum operatino temperature.

{(3) Suppliers application data including voltage, current, reverse ¢ t
requirements (if any), duty, type of load, anc¢ ambient temperature of
device with equipment at full loaé at rated ambient,

Curves on operatinc characteristics of magnetic amplifiers where applicable,

including the following:

(1) Plot of load current as a function of control ampere turns (per core)
for 90, 100 and 110 percent rated voltage and at rated load and
frequency.

Plot of load current as a functicn of control ampere turns (per core)
95 and 105 percent rated frequency and at rated load and voltage.

) Plot of the 63 percent response time as a function of circuit turns

squared per ohm at rated supply voltage and frequency and rated
resistance load. -

—~
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Note: The control circuit turns sguared per ohm at which the curves of items (k)
(1) and (2) are taken shall be shown and shall be the same for each
condition The same control windings shall he used for taking the data

CONCiLalh. 00 arngs sfiiall

for all of the curves and shall be xdentlfxed In determining the value

of turns, squared per ohm, the turns per core and the d.c. resistance of
the complete control circuit anludlnr the siagnal source shall be used.
(1) Detailed dimensioned sketch, with terminal markings, of terminal boards for

PO P | Aot mad
tions and test points.

input and output con

{m) Scnematic electrical diagram arranged in simplified form. Components and
windings shall be identified by appropriate symbols corresponding tc their
\doh%\?\ﬂﬂ“lﬁr in the descrintion of operation.

igdentililcéac aescriptlion Qperacior

{n) Wirinc diagram indicatinag markings of terminals, leads, and component parts.

Each lead shall be shown by nurber desianation. The wirinc diagram shall
show components and wiring in the approximate same physical location with
respect to one another as mounted in the equipment.

..... ad mmttmemt iy manita)l memamariiirac r

{o!} Description of operation covering manual procedures
adjustments and a general theory of operation.

A preliminary manual shall be submitted to NAVSEA for review

3.53.2 Technical manuals, A preliminar val shall
priecr to delivery of two final manuals. The final manuals shall be submitted to NAVSEA
for information and file not later than the time required by the contract or order for
delivery of the equipment. Data items {h) through (r) of 2.5.1 mav be included in the final

manual in licu of on the final drawings.

4, QUALITY ASSURANCI PROVISIONS

4.1 Respvonsikbility ig: inspection. Uniess otherwise specified in the contract, the
contractor 1s responcitle ror the performance of all inspec:ion requirements as ified
herein. Except as otherwise specified in the contract, the contractor may use
any other facilities suitable for the performance of the inspection requirements
herein, unless disapproved by the Government. The Governmen: reserves the riaht
any ©of the inspections se: forth in the specification where such i
necessary tc assure supplies ancé services conform tc prescribed reculrenents.

The contractor shall prepere a test plan anc¢ a test/inspection report in accord-

~y

ance with the data ordering document includec¢ in the contrac: or order (see €.2.2).

4.2 Classification of inspections. The inspection requirements specifiec herein are

ciassified as follows:

(a! Qualification inspection (see 4.3).
{b} Quality conformance inspection (see 4.5}

.

4.3 OQualification tests. Qualification tests shall be conducted at a labkoratory
satisfactory <o NWAVSELA. Qua.ification tests shall consist of the examination and tests
specified in 4.4,

tc authorization of qualification tests, the contractor shall submit
) andé a test plan tc NAVSEA. Manufacture of equipmernt for tests sha
F=3

11
hY

e bumems e iase s ) sleemcid e a2 e Y 2m _—murd oS . [~ . ol

not ucgln unt.l érawings and test plan are reviewed by NAVSEAR (except for prototype bread-

board samples which may be built any time by the contractcr to prove certain operating
features anc circuitry). The test plan shall detail the following:

(a} Method of performinn each test.
(b’ Test instrumentation to be used.
{c) The specifications of the test equipment {accuracy, ranae, anc

freguency response, if applicable).
{d8) Diagrams showino the connections tC be made to the test ilnstruments,
(e} Seguence of tests.
4.4 Qualification, routine, and periodic inspection. Inspection shall consist of the
examination anc tests speci‘ied in table I111. Unless otherwise specified in the contract or

order, all inspections requiring electrical loading (except routine inspection) of the
equipment shall normally be performed using a batterv load for uniformity. Heating, shock
and vibration tests shall be performed with resistxve load. Resgistive loading may be used

FAyr rAllkina inanas
do NS AVULLIIC &llavc\ﬂh&vlll
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TABLE III. Qualification, routine, and pericdic inspecticn.
Requirements| Inspection
Inspection Qualification | Routine | Periodic paragraph paraaraph
Examination X X b3 ,—eeo- 4.7
Efficiency X X ¥ 3.3 4.6.1
Insulation resistance 4 b pis 2.3.12.2 4.8.2
Effectiveness of enclosure x| =e=—- X 3.3.9 ! 4,€.3
Heating % -———— P I.2.12.110 ! 4.8.4 i
Weight X ———— X K] §.€.3 i
Shock X ———— s 3.3.1¢C 4.8.6
Vibration X ————— X 3.3.10 4.8.7
Ripple content bt ¥ 3.3.53 4.8.153 '
Battery charging X ————— bs 3.3.2 4.8.9
Creepage and
clearance distance X ———— X 3.3.14 4.8.1C
Dielectric X X bt 3.3.12.3 4.8.11
Environmental X —_——— -———— 3.3.11 and
] 3.3.12.¢9 4.€.
! Inclinec operation X p by 3.,3,12.4 4.6,
| Airborne noise X eem-- b 3.3.120.1.1 4.8. 1
; Structureborne noise | X S e b A R I 1B SN SN 4.6, i
| Electromagnetic interference, by - X 3.3.11.1.8 00 §.E. 1
1 Reversed battery : ¥ Pomm—— hs 2.3.2.1 [ 4.%.,1¢
i Misoperation ! % ' e 3.3.2.2 [ 4.e.17
I Internal adjustment : % | ===== 3.3.2.3 ! 4,£.,18
t Temperature compensation . 1 X | e———- ;o 2.3.2.4 i 4.£.19
;
4.5 Quzlitv conformance inspection.
4.5.1 sSamplinc for gqualitv conformance inspection.
.
4.5.1.1 wLot. All equipment of the same desiqn offerec for deliivery at one time shal’ g@
be considered z lot for purpeses of guality confcrmance inspeczion. .

4.5.1.2 Samrlinc for examination anc¢ routine inspection. A random sample cf completely
assemblec equipment SNal. De selectec from each Lot in accoraance with tanlie IV, anc ‘eack
un of the sample shall be examined in accordance with 4.7 anc tested in accordance with 4.4,
Any equipmert contalninc one or more defects anc¢ anv eguipment failln¢ ir one Or more
examination or test, shall not be offered for delivery. I che number of such defective
eguipments in any sample exceeds the acceptance number for that sample., the 1ot representec

by the sample shall not be offered for delivery.

e

TADLE IV. Samnlinc for examinaticr _anc routine inspection.

Acceptance Rejection
Lot size Sample number number number
(defectives! (defectives)
1 te 5 All = -
€ to € 5 8} 1
9 to 18 € Y i
1€ tc 2% 10 ¢ 1
26 to 4c | 1z 0 | 1
41 to €5 17 ¢ : 1
6€ to 110 22 1 i z i
111 to 18C 2¢ 1 ! Z .
181 o 100 ac ! 1 l 2
301 or more| Not less than, 1 i 2
10 percent i
-y

4.6 Periodic inspection. A periodic inspection shall be required after any change in
design which affects the performance characteristics. If routine inspection data reveals
variations beyond a normal manufacturing tolerance; it may be required that any or all of
the periodic inspection be made on a particular equipment to demonstrate that it conforms
to this specification. The periodic inspection procedure is based on quantity production.
If more than 18 months elapse until the contractor again supplies the specific design of

12
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ment, the periodic inspection, except for shock and vibration (see.4.8.6 and 4.8.7)

perl

souinme
egquipme
shali be conducted on the equlpment of the subsequent contract or order.

4.7 Examination. Each sample equipment selected in accordance with 4.,5.1.2 shall be

subjected To an examination to ascertain that the material, workmanship, design, and
amneaki are in conformance with this specification. The fit of parts shall be observed

uyc&nusvu alS 4N CCOLOLNRARATT Wikl ==

with particular reference to the 1ﬂterchanceab;llty of parts as are likely to requxre re-
R on shall Hn

placement during the normal service life of the eguipment. Speci
giver. to the fcllowing:

Iﬁ
-
(3]
8]

{a} Components are mounted as shown on the drawing,

(b} Parts which require servicing, repair, replacement, oOr periodic
adjustment during the life of the eguipment are reacdily accessib

{c} Components are marked with identifying symbols anc these symbols
agree with those used on the drawing.

(d) merminals of components and terminal boards are marked with
identifying letters and numbers or both, and this identification
agrees with those used on the drawing.

{e) wWire wsed for interconnecting components is of the tvpe shown on
the drawing.

(£) Wiring is neatly formed into groups and laced with nonflammable
glass cord anc supported or c‘anped in a manner which will prevent
cha‘lng of the insulation due to vibration and shock.

{g}] <Cable clamps used are of nonflammable material,

(h) There are nc splices in any of the wires,

(i} Wire groups from hinged doors anc panels are formec anc clampecd in

a manner that sharp bends dec not occur with the panel or door irn
either the open or closed posztion.

(3) Sufficient slack in wiring is allowed sc that the weight of the
harness is not supported by the terminal connections ané so th
at least twc replacements can be made if lugs are clipped off at
the wire end.

(k) Cable entrance provisiors are as shown on the drawing.

(1) Sufficient space is providec t€ bring external cables through
these cable entrances, support them within the enclosure, and
make connections at the appropriate terminals.

{m) Wherever wires run through holesg in metal part

gronmets are provided for mechanical p;otec_ion.
(n) Wires are not bent around sharp corners which may injuzr
(c) Wires are connected by either oolted or solderec conne
(p) Bolted connections are provided with locking devices.
(gq) Both ends of wires are marked with designations as shown on the drawing.
(r) Hinged doors and panels do not biné when opening.
(s) Identification, information, and label plates are furnishec as shown on
+he drawinc.

carawing.

ay
" m
0
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4,8 Test methods.
4.8.1 Efficiency. The equipment shall be loaded with battery loac during the test.
The only exception to battery loading is the routine inspection (see 4.5.1.2) for efficiency.

The only excepticr batrery loadin
Meters shall be inserted in a c. input for readina vol age, current and wattage. Installed
meters mav be used to determine output conditions. Readings shall be made with charger
charcing 3 cells at 3 amperes, 12 cells at 15 amperes and 1§ cells at 44 amperes or the
equivalent resistive loac for routine inspection. Results shall be expressed in "watts loss”

rather tnan "percent efficiency”.
4.8.2 1Insulation resistance. Insulation resistance shall be as : specified in 3.3.12.2.
The measurement 02 LNSUlatior resistance shall be made with circuits of equal voltage above

grounéd connected¢ together. Circuits, or groups of circuits, or groups of circuits of

different voltage above grounc shall be tested separately. Insulation resistance shall be

measured¢ with ar insulation-resistance-indicating meter conforming to type GC of MIL-O- -1648%
The time of test voltage application shall be not less than 6C seconds. Measurements shall
be made at anv convanient ambient temperature with all circuits cold. The relative humidity

malks any

and ambient temperature shall be recorded.

4.8.3 Effectiveness of enclosure. Acceptance of the enclosure shall be based on
inspection to ascertain that the enclosure effectively performs its specified function.

[
v
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4.8.4 Heating. Heatlng tests shall be made under conditions equivalent to normal
operating conditions at maximum rated voltage, maximum rated load, and the duty specified.

The test methods to be employed and the precautions to be observed shall be as specified i
4,8.4.1 through 4.8.4.5.2,

4.8.4.1 Assemblv ané mountinc of eguipment. Heating tests shall be made only with
the equxpmenb Completely assemblec and mountec in the manner for which lt is designed.
Barriers shall be placecd adjacent to the enclosure, at the manufacturer's recommended
minimum clearance for adequate ventilation, to simulate shipbcdard space restrictions.
Heating tests shall be made on all coil windings (including power transformers and reactor:
and semiconductors except for those rectifier cells of control circuits which clearly do
not contribute to the overall temperature rise within the egquipment enclosure ancé except
for those which are tested and are separatelv qualified under its individual specification
For those components which are given exceptions based on separate gualification, it shall !
determined that its adjacent ambient within the enclosure does not exceecd the rated ambien:
________ memA shnbk bkha amealis~atian ating does not exgceed the manufacrurer's approv

UA. LHU s.umuuucu. Al Liidc VT dAbpe Awa wa Wi ‘-a\..a.uu LHUC TALCCTU LisT diGiivwa SV v

rating at the applied temperature ambient.

4.8,4.2 Method of temperature measurements. The method of temperature measurement
shall be eitheY the thnermometer method or embedded detector method in accordance with
MIL=E=~917 The temperature mcnan:na elements shall be appl;ed to the hottest accessible

part of the component whose tempezature is to be measured., The number cf measuring elemen!
shall be liberal and so piaced as to ascertain the highest temperaturss, Surface mounted
thermometers or thermocouples shall have their bulbs covered by felt pads or by oil putty.
The bulbs shall be placec in such a position that they make the maximum a:actlcable line
contact with the part whose temperature is tc be measured, anc they shall be so firmly
supported that this degree of contact will not be alterec by gravity anc normal vibration.

M~ P 4 1 b T + 1
The temperature measuring devices shall be calibrated. Wher the thermometer method is usec

the true temperature rise shall be determined by addinc the value cf temperature gradient
te the indicatec temperature rise. The temperature gradient shall be predetermined prior
to assembly of eqguipment by takinc measurements of maximum temperature of the components
under rated application loac by both the resistancc methoé and the thermometer method.

The difference ir measurements between the thermometer method and the residgtance method she

be the value of temperature cradient wWhen the embeddecd detector method is usec the true
temperature rise shall be cans;derec the indicated temperature rise ¢f the detector elemen

gu'lng the maximum value.

4.8.4.3 Duration of test. The neating test shall be continuec until the temperature
rise of components that can be observed during test have attained a steady final value.

ded with ratec a
. .ﬂﬂ ‘C\’p('_‘ U- .‘L

voltage and freguency at 15 celdls, 40-45 amper:
resistive.

4.8.4.4 Method of loadina. The equipmen
bq

4.8.4.5 Ambient temperature. The eguipment sh
temperature above 10°C, but whatever the value of th
o
é

all be tested at any convenient room
s

ambient temperature, the maximum
i d in MIL-E-917 for the class

it Veaad

to the ratecd ambient of the eguipment,

narmiacibla S e el R
PEITMASSis4T ﬁ.z.un.lg,..auur-';’ \nCt spit ._emper’tu:e‘ as s

insulation usecd shall not be exceeded when converte

4.8.4.5.1 Ambient variations. The conditions in the testing room shall be such that
the room temperature wilil not vary greatly during tests. A variation of more the 5°C, duri
a period of 6 hours or a proportional change of runs of shorter duration, shall in no case
be exceeded.

4,8.4.5.2 Star+tinc temperature. Heat runs shall not be undertaken on eguipment whicl
has recently been brought Irom a place varving in temperature by 5°C, or more, £rom that i
which the test is to be made; Or where the temperature of the room in which the equipment
under test has stood varied £°C, cr more, durinc the precedinc 2-hour period.

4.8.5 Weicht. Tne weight cf the eguipment shall be taken. anc recorded, The weight
of the equipment shall not exceed 125 pounds.

4.8.6 Shock tests. Shock tests {electrical operation and mechanical damage) shall be
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con ditxons (sw;tch settinqs, load resistance and blow axis) “under which the equipment is
shock tested.
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*~ TABLE V. Conditions for shock testinc.iﬁ
Switch Switch
Shock Test drop| Axis| setting setting | Output | Output Load “on = off"
blow in feet {number {ampere volts amperes | resistance switech
numper of cells) hours) ohms
b | b Back 12 s¢ 28.2 8-10 3.52 or.
2 i 3 Back 3 15-20 7.05 3-4 2,35 : on
3 | 5 i Back; 3 1£-20 c.0 0 Opern | 0ff
¢ | 1 Top | 3 100 7.08 15-20 C.47 ! on
5 | 3 Top 1€ 130 0.0 0 Open T Off
6 i 5 Top 18 206-300 42.32 40-4% ‘0.9¢ On
7 l 1 Side 18 50 0.0 o Open Qff
§ 3 Side 6 50 14.1 §-10 1.78 Cn
a 5 Sidei 6 130 14,1 25-30 0.47 On
=/ Actual voltages and currents and COrrespo ding switch settings shall be recorded on data
sheets.
4.8.0.1 Test features. Test features shall be as follows:

{a) General. Type A test shall be performed u

Ir. all cases the battery charger shall be
electrical operation fellowing the shock

‘ RSRY [ P-4 v Y -~ o \
shall be operating at full load during the

tests ac reguired shall be made to determine

fcllowinc or durina shock test.

nder 1i
checke

test.
shoch
sat

aht weight classification.
d for specifiec
The battery charger

rest, FElectrical

isfactory performance

(b) Definition of failure to perform principal functions:

(1, Breakagc of parts, including mounting
- )

of parts such as plastic knobe and ¢

i
of parts will be permittec where such chippinc or dis

bolts.

—maAm me
a5es aili

Minor chipping
& minor distortion
istortion

canpot ir. any manner impair operation cf the battery charger

an anacs £iad
as SpelLcill.

that permitted

(2) Appreciable distortion of parts, includinc enclosure and
framework.
{3) A value of insulation res:stance lower than
by this specification (see 3.3.12.2}.
{4} Low dielectric strength. After shock tests
test shall be conducted a: a voltage equal
of the voltage specified in 3.3.12.3. Fail

this test shall be cause for rejectior.

(5) Failure tc pass visual examinatiorn.

IR N R T D LT -
shadlil D€ Carelully eXaiifnel 4diittl 4LTavveny

panels ancé doors to ascertain mechanical damage. Wnh

the dielectric
to 6 percent
ure to pass

The battery cha

rager
aftar removine all removable
e

ass 2

requirec, partial disassembly shall be performed tc aid

in determining possible damage.

{6) Failure tc pe:form the reguired elect

rical tests, during

and followinc shock tests. MNc acdjustment or replacement
of damaged parts shall be permitted during shock test un-

less permitted by NAVSEA.

Aaemin
ISiMed

—
[¢]
~—

S

periodic tests.
(&) Disposal of shock tested batterv chargers.

have beer subjectec to HI snock test snall be a

[ - £
pattery chargers of the contra

conditions:
Y That damaged parts are replaced.

rt oOr ordey
ct O Qreaer

r of batterv charaers to he shock testec.

e v Cne battery charger
7 each type snall be shock testea during gqualification or

Battery chargers which

ccepteé¢ ac production

onlv under the followinc

That post shock electrical tests show compliance with specified

performance. (The extent of electrical testing, after shock,
for specified operation shall be determined as necessary, in each
instance and shall be dependent on the nature of required performance

and inspection results of shock test
That an identification plate is added

charger as "HI shock tested",
(4) That the battery charger is subjected
the manufacturer as other production

-~
(2
~—

e
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identifying the battery
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battery chargers.
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(5) That not more than one shock tested battery charger
of a specific type or design per contract or order
is being offered for acceptance following HI shock

tests.
4.8.7 Vibration. Vibration tests shall be conducted in accordance with MIL-STD-167-1,
type I. The battery charger selected for the vibration test shall be the same battery
charger ac selected for the shock test.

4,6.8 Inclined operaticon. The battery
2.4} anc the eiffect, 1f any, on performance notec

4.8.9 Batterv charagina tests, Special performance tests on battery charging cycles
shall includé hourly measurements of charging voltage, charging current, battery temperature,
and electrolyte specific gravity. Curves shall be plottedé of all measurement results versus

time. Battery charging tests shall be conducted as follows:

(a) Connected charger to battery for a length of time indicated in 4.8.9.1.

FASRY T - ~F A 3~ f=\ Akl
\D) uucn;u UUuLJ.) Ll‘.‘duLH\JD oI data 1in &, ablOVC.
(e} Vary input voltage ané frequency at enc of test to establish that output
voltage is regulated as required in 3.3.
§.£.9,1 The test specified in 4.6.% shall be performed on the fcllowing batteries,
starting with completely discharged batteries. The batteries shall be at room temperature.
Total time Ampere-hour
connectecd. hours Cells ratinc {approx.) -
16 37 1s
12 12 130
24 18 300

4.£.¢.2 Electrical measurina meters. Unless otherwise specified herein, in the

individual equipment speciticacion, Or the contract or order, indicating meters used for
measurement of voltage and current throughout tests shall have an ‘initial accuracy-value gs
not greater tharn one-fourth percent. Voltage and current recordinas shall be made in

determining conformance with specified transient pe*formance requirements. Meters used for
makinc recordings shall consist of (a) strinc type oscillographs similar cr eguivalent ir
accuracy and response time to General Electric type PM-10 or (b) oscilloscopé and camera
compinatior similar or eguivalent to Dumont type 512 oscilloscope anc camera, Dumont catalog

number 1765-K.

4.£.10 reepane ané clearance distances. Creepage and clearance distances -shall be
demonstrated by actual measurement tO be in- accordance with MIL-E-917

4.£.11 Dielectric tests.

4.,£.11.1 General. The dielectric test shall be made after all of the tests specified
in §.8.1 throuah 4.6.4C have been completed. If the insulation resistance of the windings
is known to be lower than specified, due to dirt, moisture or damage to wincings this shall
be remedied before the application of the dielectric test voltage. The dielectric test
shall be made upon the completely assembled equipment and not upon individual parts, except

in the case of repair parts which require dielectric tests.

4.6.11.2 Test voltaae. The frequency of the testing voltage shall be 60 Hz plus or

. e
minus % percent anc shal. approximate a true sine wave., The value of test voltaoce shall be
as specified ir 3.3.12.3 anc shall pe applied continuously for a period cf 1 minute.

.11.3 Measurement of test voltage. The measurement of the voltaae used in dielectric
tests shal; be made Dy the voltmeter metnoc whereby the meter derives ite voltace from the
hxuh-voltage circuit either directly or by means of a voltmeter coil placed in the testing

_____ . el sars T4 o amas mde s b Emmma

transformer, or through an auxiliary ratic transformer.

4.8,11.4 Points 2£ application. The test voltage shall be successively applied
between each electric circuit and all other electrical c;rcuxts and grounded metal parts
not electrically connected to it.

16
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4,8.12 Environmental test.

4.8.12.1 General. This test is conducted only as a qualification test and shall
normally be conducted as the last test of the required series. Its purpose is primarily
to determine: (a) if all transformers and reactors have received the proper insulation
treatment ané if the manufacturer's treatment process is completely effective to give the
desired design life, (b) 1f all components and hardware have received the proper corrosion-
resistant treatment and if the assembly procedures of the manufacturer in any way destroy
the complete effectiveness of this treatment, (c) if any miscellaneous. weaknesses exist
in construction, ancd {d) if performance is affected by exposure to high humidity.

4,8.12.2. Procedure. Transformer and reactor windings shall be disconnectec as necessary
from other compOrencs tc permit accurate measurements of insulation resistance and dissi-
pation factor of the winding and ground insulation. Initial measurements of insulation resist-
ance anc dissipation factor shall be taken as well as the temperature andé relative humicdity
of the surrounding air. The equipment shall next be conditioned for a period to arrive at
a éry condition. Conditioning shall be obtained by placing the equipment in a heat chamber
or drying over a period of 6 hours with temperature maintained at 105°C. At the end of
this period the. eguipment is removed andé after cooling (within 8 hours) the insulation
resistance and dissipation factor are again measured. The equipment is then immediately
place¢ in the humidity chamber for a period of 1 week (approximately 168 hours). While under
humidificatiocn, daily measurements of ambient temperature, insulation resistance and dissi-
pation factor shall be made, Az the end of the seventh day humidification period and within
5 minutes after removal from the humidity chamber the insulation resistance and dissipation
factor shall be measured, Following measurements the equipment shall be carefully examined
for any sians of material damage ané corrosion. The extent of any observed damage or
corrcsion snall be noted and cause determinec if feasible. After examination, anyv dis-
connections or disassembly shall be reverted tc original condition and the equipment shall
be cperated to determine if the electrical performance has in any way been affected as
specified in (a) through (c) below. Also following operation, insulation resistance shall
be meastured and recorded between isolated circuits and between circuits and ground.

(a) Test current limit circuits by verifying that the charger limits the
current to the limit indicated by each switch pesition for current.

(b) <Charge a 300 Ah, l8-cell battery for € hours anc verify the current
tapering. ’

(c) Verify the end of charge vcltage on 15 and 130 Ah batteries,

4.8.12.2.1 Recormended test appoaratus. Recommended test apparatus shall be as follows:

{a) The humicity chamber can be made of steel or by placinc a transparent
plastic £ilm havinc a low moisture permeability over a steel framework.
The tor of the chamber shall be slanting or peaked (or otnherwise arrangec)
8o that the excess condensate does not drip on the ecuipment. The
humidity shall be maintained at 100 percent relative humidity by
electrically heating an open pan of water within the chamber. The amount .
of exposed surface of the water shall be sufficient to produce minute
droplets of condensate on the eguipment and insulation surfaces under
test. However, the amount of condensate shall be controlled so as not
tc produce puddles or streams of water on the insulation surfaces. The
equipment door or panels shall be opened or removed to permit free access
of the humidified air to all parts and surfaces.

(b) The insulatior resistance measuring equipment shall be similar and
equivalent in accuracy to the General Radic Megohm Bridge, type 544-B,
500 volt d.c. with a range from 0.1 to 1,000,000 megohms.

(c! The dissipation factor measuring eguipment shall be similar anc eguivalent
in accuracy tc the General Radio Capacitance Test Bridge, type 740-BG, 6C
Hz with a range of dissipation factor £rom O tc 5C percent.

4.8.12.2.2 Methods of measurement. -Methods of measurement shall be as follows:

(a) The insulation resistance measurement shall be made using -a potential of
500 volts, d.,c. applieé for a 1 minute period., The insulation resistance
shall be measured on all transformers and reactors. Measurements shall
be made and recorded between each winding and ground and between insulated
windings.

{b) The dissipation factor shall be measured with the capacitance test
bridge with values read directly in percent from the bridge. Dissipation
factor shall be measured on all transformers and reactors. Measurements

® - .
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shall be made and recorded between each winding and ground and between

insulated windings.

Note: Due to the need for exposing copper for the connections to the windings, a
leakage path is produced by humidification over the various insulation sur=-

«caxage path pae o)t led

faces between the base copper and other parts of the equipment that are

otherwise insulateé £from the copper circuit. Therefore, leads should be held

separated as much as possible and covered with a2 nonwetting crease which is
wiped off with a clean dry rag upon removal from humidification. Measurements
shall be made either with equipment irn the humidity chamber or within £
minutes after removal of the equipment from the humidity chamber.

4.8.12 Airborne and structureborne noise.

1 M Y amar ke P

A 0 10 Ana
4.0 dSed SEASULTIMCIICS » o

(B de)
ané recorded in accordance with MIL-STD-7
lcad at rated input voltage and frequency.

4,8.14 Electromagnetic interference.

4.6.14.1 Measurementc. Electromagnetic interference noise measurements shall be made
and recorded in accordance with MIL-STD-461 with the battery charger operating at full load
at rated input voltage ancé frequency. )

4.8.16 Reversed battery test. Battery charcer shall be connected tc a d.c. voltage
source simulating an lb-cell series connectec battery, such that the polarity is reversed
in relatiorn to the correct charging polarity. The simulation shall include both a fully
charged battery and a discharced battery for all possible switch combinations as shown in
takle VI ané in accordance with the requirements of 3.3.2.1.

TABLE VI. Switch combinations for reversecd batteryv test.

D.c. voltage set at 4= voltsi

T
’ Power switch on { Power switch off ’
Test no. | Current |[Number of cells| Test no.| Current ;wumbe* cf cells
i
1 3-4 1 11 3~4 1
2 8-10 3 12 6§-1C 3
3 15~20 4 13 15-20 4
4 25-30 § 14 25=3¢0 €
£ 40-45 12 15 - 40-45 12
6 3-4 3 16 3-4 | 3
7 §-10 4 17 8§~10 4
8 15-20 ¢ 1€ 15-2¢C 6
9 25=30 2 10 25-30 2
10 40-45 18 2C 40-45 18
i/ﬁepeat tests 1 through 20 with &.c. voltage source set-at 39.6 volts.
4.8£.17 Misoperation. Three discharged batteries {1f Ah, 130 Ah, and 300 Ah) shall,
each in turn, be connectec to the charger with the correct settinc of control switches

(number of cells anc ampere-hour rating) anc¢ shall be testec as follows:

(a) The charger snall be energized:; 1 minute after start of charge
for each respective battery, the output cable shall be
disconnected from the battery while charging is in progress.

(b) The same three combinations of switch settings (for the 15, 130,
and 300 Ah batteries) shall be respectively adjusted but no battery
shall be connected to the charger in any case, The charger shall
be turned on, as though charging a battery.

In either (a) ‘or (b) above, no damage shall be done to the charger in conformance with the

wamitd wamand AFf 3 2 2 2
LESHUIISTSIT Vi cevsevas
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4.8.18 Internal adjustment. For each switch position controlling the number’ of series
connected cells, a d.c. voltmeter (accurate to the nearest 0.1 volt), shall be connected
across the output terminals and the charger turned on. For each setting the required
adjustment specified in 3.3,2.3 shall be made to determine the adjustment capability. For
example, with a setting of 12 cells, the total output voltage should be adjustable over the
range from 24.4 volts to 30.0 volts.

4.£.19 fTemmerature compensatior. The charging voltage anc current ougput shall be
automatically compensated for var.ations in the ambient temperature affecting the tempera-
ture of the battery beinc charged and its voltage. This may be accomplished by using
& temperature sensing element placed at a position irn the charger enclosure which is
substantially unaffected bv thec heat dissipated by the other components cf the charger.

4.8.20 tHaintainabilitv demonstration. The battery charger cof each tvpe shall be
examinec after testing, anc tne capabilicy to maintain, disassemble, and repair the battery
cnaraer shall be demonstrated to a Government representative. The demonstratior shall be
conducted¢ utilizing the recommended tools and with other than expert mechanics. The main-
tainability demonstration shall be in accordance with test method 4 of MIL-STD-471 (see 6.2.1)
to determine conformance with 3.3.,12.13.,3.

4.£.20.1  aintainabilitv demonstration test plan. A maintainability demonstration test

.plan shall be preparec Dy tne contractor in accordance with the data ordering document in-

cludec¢ in the contract or order (see 6.2.2) anc submitted to NAVSEA for review before
BB

" the tests commence. The plan shall define 1in detail the maintainability actions to be per-

formed durinc the test. The test plan shall include a list of sample tasks for NAVSEX
review. The list of tasks will be used by the Government, at the time of the demonstration

tc select the 2C tasks tc be demonstrated in accordante with method 4 of MIL-STD-47L1.
4.8.20.2 Maintainabilitv demonstration test report. A maintainabilicy demonstration
test reporz shali Do preparec by <ne contracewor ir accordance with the data orderine document

included in the contract or order (see 6.2.2) and submitted to NAVSEA for review after
complet:ion of the maintainability demonstratiorn.

4.% 1Inspection of preparation for del:vervy. Sample packaaes anc packs ancd the inspec-
tior ©f the preservation-packaging, packinc anc marking for shipment ancd storage shall be 1in

" accordance with the requirements of section S5 and the documernts specified therein.

S. PACKAGING

(The preparation for delivery regquirements specified herein anply only feor direc:
Government acguisition. For the extent of applicability of the preparation fcr delivery
requirements of referenced documents listed in section 2, see €.4.)

5.1 Preservation-packacinc, packing, andé marking. The battery chargers shall be
individualIy prescervea-pacraced ieveis » or C; packea levels A, B, or C and markec as
specified (see §.2.1) in accordance with MIL=-E-17555. .

5.2 Repair parts. Repair parts shall be preserved-packaged, packed, and marked, in

accordance with MIL-E-17555 in the levels specified for the use and destination as follows:

Level
Destination Preservation=-packaqgina Packing
Onboard L c
Stock A E
Immediate use o C

Unless otherwise specified (see 6.2.1), repair parts shall be packagec one part per unit
packace, excep: tnat all parts comprising & single set or assemblv shall be individually
protected anc packaged toaether. Wner unit packagec¢ as z set, assembly, Or quantities
areater tnar. one, each item shall be wrapped cor cushioned tc prevent direct surface contact
with surface of adjacent parts. :

5.2.1 Repairables. Repair parts subject for return to a repair facility for test,
restoration and reissue shall be packaged and packed in materials and containers capable
of reusc. Unless otherwise specified (see 6.2.1) packaging shall be in accordance with
1590363, For repairables requiring reusable containers, such containers shall be in
accordance with the gquidelines of MIL-E-17555. Containers shall be marked - "REUSABLE DO
NOT DESTROY". Unless otherwise specified (see 6.2.1) packaging and transportation support
data (see 6.2.2) shall be furnished for items falling in this category.
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5.3 Cushionihg and wrapping materials. Use of excelsior, newspaper, shredded paper

(all types, Including wax paper) and similar hygroscopxc or nonneutral materials and all
types of loose-fill materials for applications such as Luauiuu&ug, filler, stuffing and

dunnage for materials destined for shipboard stowage and use is prohibited except that

vermiculite is approved for packaging applications of liquid (chemical, petroleum, etc.)

pzouucus. Cushioning and wrapping materials eelected shall incorporate properties/character-

istics for resistance to fire, examples are:

Ut-p-268 Paper, Kraft Wrapping Type II, Grade C or D
PPP-C-850 Polystyrene, Lxpandec¢ Grade SE, Type I or I1
Oonly
pPPP-C=-112C nounc FTiber, Uncompressed Type II1 or IV,
: Class C
MIL=8-§123¢C Cellular Rubber Grade A
MIL-R-20092 Cellular Rubber Class 1 or 4
MIL-P-26514 Polyurethane Foam (Rigid or Flexible)
5.4 Talc/Tul used in the packaging process c¢f item(s} shall be free of asbestos
and asbestiform like m‘terials.

6. NOTES

6.1 Intended Use. The battery charger is an automaticallv-requlated, selfcontained
~ncengc<
charger usec for charaing the following standarcd batteries covered in MIL-B-15072 1in
increments of 1 3, 4, 6, 12, and 1§ series-connected cells of the same ampere-hour rating:

-t

Number of Charae
cells per Ampere-hours, current range,
Tvpe of battery battery 1¢ hour race amperes

BB-254/U 1 2C 3-4
BB~255/U 3 15 3-4
BE=252/U k! 5C 6-1C
BR-256 /U 2 100 15-2C
BB-257 3 130 25-30
Bb—ﬁSﬁ/U 2 200 40-25
BB-253/U 3 205 40-4%
B8B~-259/U 3 30¢ 40-45

€.2.1 Acauisitior requirements. Acguisition documents should specify the followina:

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

(b) Level of preservation-packaging, packing and markinc required (see £,

(c) Packaging other than MS590363 (see 5.2.17 .

(d) Quantity of repair parts per pvackaqge, other thar specified (see 3.2).

(e) When packag;ng and transportation support data is not required (se 5.2.10.
6.2.2 Data requirements. Whern this specification is used in a contract which invokes

the provision ci tne "Requirements for Datz" of the Defense Acguisition Requlation (DAR!,

the data identified below, ch are regquired to be developed by the contractor, as specified

Tt CAtTd LCC8NTLi-o280 DOC20%

on an approved Data Item Desc*lptxon (DD Forr 1664), and which are requirec to be delivered
to the Government, should be selected and specified on the approved Contract Data Require-
ment List (DD Form 1423 and incorporated in the contract. When the provisions of the
"Regquirements for Data" of the DAR arc not in vo)ec in & contrac:t, the data required to be
developed by the contractor anc regquirec te be Gelivere<d tc the Government should be selectec
from the list below and specifiec¢ in the contract.

Paracravol Data requ.rements Apnlicable DID Ontion
PR 1) & LA LN IITATALIA
{a) 3.5 Provisioning
parts list (PPL) DI-v=-7002
(b) 3.5 Drawings, engineer- DI-E-7031 Level :
ing and associated . Design activity designa-
iists tion - contractor

Design activity drawing
numbers - contractor

Certification data
sheets - required

20
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Paragraph Data regquirements Applicable DID Option
{c) 3.5 Card, aperture/ DI-E-20477 Microfilm of drawings =
tabulating type I, class 1
deiivered to:
Commander
Poritsmouth Naval Shipyard
{Code 282)
Portsmouth, NE 03801
Director
Naval Publicatior and
Printinc Service Cffice
: washington Navy Yard
Building 157 (Code 724)
Washington, DC 20390
(@) 3.5.2 Manuals, technical DI-M-20423 MIL-M=15071, type IZ
preliminary
(e) 3.5.2 Manual, technical, DI-M-2044 MIL-M-15071, type 11
standard, basic issue
() 4.1.1 Procedures, test DI-T-23732 e ———
{g) a.1.2 Report, Lca_/lnspe tion DI=-T-23473  =mem=eee- -
(h) 4.8.20.1 Maintainability DI-R-23564 ———me——-
demonstration test
n] lan R
(i) 4.8.20.2 Repor~ maxnta;nab lity DI-R-213C ————————
demonstration
() £.2.1 Packaging anc UDI-P=-2350¢F ————————
transportation suppor:
data

(Copies of data item descriptions required by the contractors in connection with speci-

fic acquisition functions should.be obtaineé from the contracting activity or as directed by
the contractinc officer. Urlessc otherwise indicatecd, the issue in effect on date of invita-
tion for bids or reguest for proposal shall apply.) .

6.2.2.2 The data recuirements of 6.2.2 ancé any task in section 3, 4, or 5 of the

.-

enan1‘1raf1nn required to hp norfnrmpd to meet a Gata requirement may be wai vec by the

submitteé by the cfferor anc¢ accepted by the Government under & previous contract for
identical item acguired tc this specification. This does not apply tc specific data which
may be required for each contract regardless of whether arn identical item has beern supplied

previcusly {(for example, test 'nﬂ“-ts);

6.3 With respect to products requ' inc gqualification, awards will be made only
products which are at the time set for openinc of bids, gqualified for inclusion in
appllcable Qualified Products List QPL-24095 whether or not such products have actually
beer sc listed by that date. The attention of the contractor is called to this requirement,
and manufacturers are urged to arrange to have the products that they propose to offer to
the Federal Government testec for gqualification in order that they may be eligible to be
awarded contracts or orders for the products covered by this speczf;cat;on: The activity
responsxble for the Oualzflec Products Llst is the Naval Sea Systems Command, SEA 3112,

_______ PV . £ -2 £~ £
Department of the Navy, Washington, DC 20362, and information pertaining to gualification

of products may be obtained from %that activity, BApplication for Qualification tests shall
pe made in accordance with "Provisions Governing Qualification SD-6" (see 6.3.1).

£
UL

€.3.2 copzes of 'Prov;sxcne Governing Qualification SD=f" may be obtained upon applica~
tion to Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Pniladelphia, Pennsylvanxa 19220.
.
6.4 Definitions. For the purpose of this specification, the definitions specifiec in
. R
3.3.1 and 3.2.. are applicabkle.

6.4.1 Complete discharqe. Complete discharge is defined as a batterv condition in
which the volts—per—cell is 1.75 volts at a discharge load in amperes of 1/10 of the

e meae ~f . L4
ampere=hour rating of the battery with an eleCurcl_‘,’ue temperature of 25° Celgius {(°C),

6.4.2 complete charge. Complete- charge is defined as the battery condition following
a charging period during which the integrated ampere-hour input is not less than 110 percent
of the previous discharge to rated capacity.

21
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INSTRUCTIONS: In a continuing effort to ‘make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
42 ruggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
v mailed. In block B, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not reiated 1o a specific paragraph of the document. If biock 7 is filied out, an
scknowiedgemeni wili be mailed io you within 30 dayi to lst you know thal your commenta were received an
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NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requiremenu on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s! or to amend contractual requirements.
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( ' MANUFACTURER
)
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