
MILITARY MIL-D-13060Ei(EL)
SPECIFICATION’ mbw 1963

Superseding

MIL-D-13060A(si9c)
27 October 1958

D} NAMOTOR-POWER SUPPLY DY-105( )/GRf2-9x

1. scoff

1. I This -i !,caiion c~ers one type of power SUPPIy hat oper.tet from a 24 VDC

-e, and is designated as Dynm@or-Power SUpply, DY-105( l/GRC-9X.(% 6.1 ord 6.3)

2. APPLICABLE DOCUMFNTs

2. I T& tbllowing documents of the issue in effect On date of invitation For bids,

*-* -1, -’o -of ~~!x b the extent specified h-in.

SFfCIFICATIONS

FEDERAL

QQ-S-571
QQ-S-7BI
CD2-B-20 4
PPP-B431
PPP-B+21
PPP-B+36
PPP-F420
PPP-T-76

MILITARY

Ml L-P-116
Ml L-B-l 17
MI L-V-173

MI L-T-713

MI L-S-901

Ml L-l -7798

Ml L-M-l 3231
MI L-F-14072

Solder, Soft (tin, ~&l&d and lead -i Iver).
StvapplW, Flat, Steel.
Bogs, Mailing(Cotton).

Boxes, W, Nailed and Lock-Comer.
Boxes, Wood, Nailed and Lock-Corner.
Box, Fib0r40.md.
FibdOard; sheet.
Tape, Pressure-Sensitive Adhesive, paper, Wohar Resistant.

Preservation, Methods of.
*s, Interior %ckaging.
Varnish, Moisture-and -Fuww Resistant, for the treatment

of Cutununications, Electronic, and Electrical Equipment.
Twine and Tape, Lacing and TyiW(for use in electrical

and electronic equipment).

Shipboard Equipment, Cl= HI (High Impoct), Shipboard
Application, Testsfor.

Insulaticm Tape, electrical, ~essure-semsitive adhesive,
plastic

Marking of Electronics Items.
Finishes for Ground Signal Equipment.
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MI L-D- 13060B&L)

STANDARDS

MILITARY

MI L-STD-105 bnpling P ocedures and Tables for Inspection by
Attributes.

MI L-STD-129 Marking for Sh,pment.
Ml L-STD-l 69 Extreme Temperature Z yc le.

MI L-STD-170 Moisture Resistance Test Cycle foc Ground Signal
Equipment.

MI L-STD-252 Wired Equipment, Classification of Visual and Mechanical

Defects for.

DRAWINGS .

S1GNAL CORPS

SC-A46439 Lfst of Acessoriti f. Pukkuge T-.
SC-GL-57608 GefJes far Dy-tor-Power Supply DY-IOS( )/GRG9X.

,. ~~SC-DL-177015, Dynanotor-Power SUPply DY-1 05( )/GRC+X.
SC-D-104398 Cable Assembly, Special Pupse, Electrical

CX-2031 ( ~.
(Copies of specifications, standards, drawings, and public.tiom required b7 contractors

in connection with specific procurement ftmctiom should be obtained from the procuring acti -

vity or as.directed by the contracti~ officer. Both the title and mmcberor symbol should be
stipulated when requesting copies. )

3. REQUIREMENTS

3.1 Description. -

3.1.1 Dynacmotorhwer Supply DY-105( ~GRC-9X i$ a ruggedized dynansotar+ibmtcw

type power supply inclosed in a metal case that k fittings for vehicular installation; all of
the controls and power plugs am Iocati an the fiunf panel of the power wpply.. The required
oufput voltages are SUPPIied by a dynamotor, synchronous (self-cti~ing) vibmtor, and various
regulalury 4 eonhol elements. The cable used to connect the powr supply so the power
source is Cable Assembly, Special PurposeCX-2031( )/U.

3.2 Construction. - The items covered by this specification Ad I be constructed in

accodance with k drawings 1isted below:

SC-DL-177015 Dynano@r-Posver Supply DY-1 05( )/GRc-9x
SC-D-104398 Cable Assembly, Special PurpOsO,Fleclricai

cx-2031( )/W

3.3 Pmproduction samples. - The contmcti Ad I furnish 2 pmpsoductioo mn@s

of equipment cm order for approval, as required by tba invitatkm for bids and cant-act. (% 4.2).

2
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MI L-D-13060B(EL)

3.4 Clea-ring. -

3.4.1 PsJrts.- After fabrication, parts shall be cleaned in accordance with

good cc.mmer—ciol pctice, w as specified in an applicable document. Cleaning

fxocesses shal I have no deletericius effect. Corrosive material skoll be removed

complet,sly before the prsts me mounted on chassis, panelt, atc.

3.4.2 Units .- After a.membly, units shall be cleaned thoroughly and shall be
free from ptrt”~of solder, flux, and other foreign material. In addition, when
necessary, such cleaning shall alxo & prfonned before final assembly of the units.

3.5 corltrOls.- All movable controls shall operate properly without binding

W other UISJZ%%ictiOn. Ccmtrols shall not be assembled in a rnisalined condition.

3.6 Finish .- The equipment shall be finished in accordance with Specification

MIL-F-140=the equipment drawinss. (See 4.4.) The find paint film on Type I
surfaces dml I be green color (olive drob), ~mlglcss enamel matching a color chip

Fovided by the procuring agency. (See 6.8.)

3.7 .Marking---

3.7.1 General .- Marking shall conform to Specification MIL-M-13231 .
(See 4.4.) Fr= marking shell be group I .s &scribed in that specification.

3.7.2 Visibilit .- Wherever lwacticable, parts shall be so mounted that their
1+identification m- mgs will be readily visible with minimum disassembly of the equipment.

3.7.3 Serial numbers .- Dynarnotor-Power SUppl y DY-105( )/GRC-57( shal I

be serial numbered.

3.8 Secwing of parh. -

3.8.1 Geneml.- Brackets, lugs, in~rts, bolts, and other mounting =range-

ments shall re=ms secwely when subiected to sPecified service conditions.

3.6.2 $ecuringof -h by threaded fasteners .- Nylok w other saews with

plastic devices, and Loctite w simi la seolants shofl not be subiected to temperatures

in excess of 250V (as during boking of paint). Loctite or similar seabnts shall k

applied in accordance with. the manufacturer’s instwctirms.

3.9 Soldering. -

3
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!

3.9.1 *.- Sal&r used far electrical ccmnectiuns shall be composition

Sn60 ccesfornrmg to Spdficatiem QQ-S-571 .

3.9.2 Acid w acid salts. - No acid or acid salts shall be uied in preparation

for er during soidcwins; however, exception 1s permitted far ~eliminory tinning of

electrical cennectians and for tinning or toi&ring of mecWIcszl joints not used to

qlete electrical circui% but in no con tisall acid os acid ~lts ~ “~ ~~,e
they can uxrm in contact with insulation material. Where acid or ocid salts we used,

@ ~it~d above, ~Y All be completely neutralized and removed immediately
after use .

3.9.3 Pr0ce55. - Tirere shall be ne &p points or raugh wrface> resulting from

insufficient k= The solder shell feather eut to 0 tin edge, indicotin~ proper

flowing and wetting actions, sxtd ihall not be crys i12sd, overheated, w umJ4eated.

The minhnum necessary OmOWStof flux and salder shell be used for electrical connections.

Any means etiployes ta remove an unovoidoble excess af flux ihol I not incur the risk of

loose particles of flux, brush bistles, or other foreign material remaining kr the equip-

ment; flux being spread 3ver o Iorger -; = domoge to the equipment. Inaulo+ian’
matwriai that has been sssbiected ta heating dwing the salderirrg operatkn siral I be

mdemagd urd ~ts fostened thereto Aa!l not have become ioosened.

3.-i0 Treatment of materkls. -

3.10.1 Treating moteriais. - Treating materials containing a morcwy-beaing

fungici& dwsli not be wed. The cantroctar shal I &termine thet the twetl~ material

is compatible with h nsaterioi IX surface to be treated. Seiectlan of treating materials

shail be such that orry increase in fianrnobiiity of treated meteriai IS heid ta tko

practicai minimum.

.- Treotment af materialt sheil coum no skin irritation mother

i“~wy~’~J*ii”g*eti~ti-*ial ●itherduringfabricatiano ftheeq.lp-

nmnt m when ctmylng, aperating, or mointalning the equipment, 0s in me of the
finished items when uwd fes * pupme intended.

.- Treatment dsaii not affect flexibility of tr’ooM teaterlals,

tatheLRJ$’%’_mOyfOil to meet specified req.iresmnt8wiun wb@cted
te specified ssrvi~ conditions.

3.10.4 Statement of tr.atmmt, The contractor sheil submit, *a the contracting

officer f- appravai, a stutement describing in detoil the matedais to be treoted 1A

h tr=ti~ *ial~ ~ VeC.S=S tit ~ tXOPOSDSto m. (SeO 6.2).

4
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3.11

3.11.

Ml L-D-13060B~L)

Wiring and coblina. - Wiring and cabling shall lM neat and sturdy.

I C*. - Insulated wires shell be fanned into cables except where
aperatiam of the equipment wauld be adversely affected thereby CMwhere it is physically

irn~acticable as iri the cuse where the resultlng cables would be excessively I&g”e and

would interfere with operatiom u maintenance. The cabling of wires hall be effected
by tape ar twine canfarming to Specification MIL-T-713 w tape conforming to Specifi-

cation MIL-I-7798. Individual conductors thus secured dsoll lie essentially parallel;

however, this &es not prohibit the use of twisted phirs.

3.11.2 Slock. - Wires and cables shall be as short as practical except that

sufficient slack= be provided far the fol Iawing purposes:

(a) To pvent undue stress an cable’fcmru, wires, and carmectians, including

cannectians to resiliently supported parts.

(b) TO enabie parts to be remaved ond replaced during servicing without

disconnecting other parts.

(c) To provide far at least two replaw’ments of the part to which the wire

or cable is cannected.

(d) To ensure freedom of motian of lugs w terminals narmally intended ta
have some cbgree of mavement (far exomple, f Iaating contacts an ballast tube Sackets).

(e) Ta faci Iitate field repair af broken or cut wires.

3.1 I.3 Protection. - Wires and cables shall be m placed and protected as ta

avoid cantact,=~ffed service canditians, with rough ar irregular surfaces or

sharp edges.

3.1 I.4 S-t. - Wke and cable shall. be propdy supparted and secured, ta
prevemt undue stress am tlm con&ctors and terminals smd undue change in positicm of

the wire ar cable (1) durirq 4 after ssbi=tim of the e+sipmen~tOwcified =rviCe
ditians sw (ii) after -vice or repoir of the equipment in a nornsol manner.

3.li.5 clesxasce.- Clesxance between wires ar cables, md-pcxh *h os

ball-t tubes, resistars, 4 dynamotars, shall be sufficient @ ovoid deterioration

of the wires ar cables becouse af the heat dissipated by such @a when the equip-

ment sut+cted to specified service conditiasss. Cloorance between soldef cm-
nectians ar be canductws, an terminal MS, rolaye, ar other parts, Shall bO

at least 1/4 inch unless usu of specified -h makes such clernrrce im~acticoble.

5
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I

.- Wires in a continuous run between two terminals shall

not ;~~~=e wiri”~ operation.

3.11.7 Cc.rmections. -

3.11 .7.1 General .- Before being soldered to terminul lugs or fixed terminals,

wires shal I be m~y secured so that the connections are not &pen&nt for

strength on solder alone. Where practicable, wires scJ&md to fixed terminals

shall be Lmped at least one-half turn but not more than thrsrequarters turn around

the terminal before solde:irsg. Bared ends of wire leads to be terminated in x.dder-

typetemrinal lugs shall be tinned, silver plated, w bed-alloy coated. Electrical

connections shall be made by clamping between a rnetailic WMIm~tall ic material.
Fraying of textite ends of wires shrslI be prevented mechanically or by ~Pl ication

of varnish conforming to Specification MIL-V-173. No wunish, lacquer, inspection

paint, or other coating shrill be *plied to co~leted electrical connections.

3.12 Tubes, current regulating (ballast tubes) .- Bellost tubes shall be in

accor&nce with the equ@rserst dmwlngs.

3.13 Air-seal test .- Wlrem tested os specified in 4.6 the decrease in vacuum

shall not exceed 0.01 pounds per sq.ssre inch. (See 4.6)

3.14 Intercharsgeability. - Like units, assdslies, and replacedle parts shall

be physically and f unctionaliy intercismgdle, without modification of such iterrrs

or of the poww supply. (See 4.23) Individual items shall rsot be hmsdpicked for
fit or perfrmnorsce; however; matched pbirs or sets, wken permitted, nsoy be inter-

c~e$sble us ~ch. ~liance shali mt be pi~ed m any unspecifieddhnensian,
mtirbg, ctswacteristic, etc.

3.15 Service conditicms. - The equipment shell meet the following service

ccmdftiosss--wher e a test is mferersced, meeting the test shal I be mrssidered as

mr#iance with the requirement!

wide::-

- Continuous use for a period of I y-, under the wdd-
ttmns specified in 3.15.2 tlwough 3.15.6, with a duty

cycle of 23 hours on and 1 hour off orsd with w more than normal nsnintessarsceA

repla censmstof parts. Where the cerrtractor is required to make a selection of ~,

materials, pmasses, construction metfwds, etc, he shall be guided by this requir-

ement. Approval of the fsrepmduction sanple (see 3.3) shall be considered as com-
pl iance with this requirement.

6
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3.15.2 Temper oture (see 4.12) .-

(.) @er.thsg: Ambient temperature in the range of +150° F to -65°F.

(The 150° F temperature includes effect of sun-load.) Exposure at the high

tempemture extreme not to exceed 4 hours, and at the low temperature extreme

not to exceed 72 hours, at any one time.

(b) Nonope mti~ Exposure in the range of +160”F to -80” F; exposure

at the high temperature extreme net te exceed 4 hours, and at the low temperature

extreme not to exceed 24 hours, at any one time.

3.15.3 Relative humidity (see 4.9). - Exposure to 97 percent relative humidity
f0r20h0urs0nd 100 percent relative humidity (with condensation) for 4 hours for

each 24 hour period over the period of years stated in 3.15.1. Meeting the tests

of 4.9 shal I be considered compliance with this requirement.

3.15.4 Inrmersien (see 4.7). - Three feet of water for 2 hours.

I

3.15.5 OrientatiOn.-

epemti~~i~~ck~d, left, or right).

(see 4. IO]- Any wientation up to 20 degrees from nwmal

(b) Non ~ati : Stomsae in any position for a peried of two years.

+Where tlw =stmctor s requwed tc mrske a selection of parts, mater;ak, proces=Js,

construction methods, et., he shall be guided by this requirement. Approval of the

vepr~.ti~ sample (see ~.~) shd I be considered os compl imsce with. this requirensmst.

I 3.15.6 Vibration Bounce, and shock,. - AS described in 3.16.

I 3.lh. Vbuticer awl shock.-

3.16.1 Vibration .- The amplitude of vibmticm of any pert, sulsassewksly, w

Structud ns&ber f the unit shalli not exceed twice the anplitude of the vibratien

~lled to the wslt”otamy frequency betwmen 10 ond 55 cycles per secorsd.(%e 4. 13).

3.16.2 Bounce ond shock .- The equipment shal I meet the requirement of Table 1.

B
7
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Table I - Bounce and Sksck

I

Inspection

Requirement Fimagraph %fermance after Inqwcticm

Bounce 4.14 Full specification performance.

No phyzical daqe except

surface drasian . (NOTE A)
Shock; ballistic 4.11 Full specification @rfermonce

Minor mechanical darnaoo is permissible

NOTE :- Ther e shall be no ewdence of relGy k~attering during the bav nce test.

3.17 Electrical requirements. -

3.17.1 ~ Theequiprnen+apemt e5 over an input range of 22 through 32

wits d-c. Wit an input of 22.0 volts d-c, the transmitter plate SU#pIY circuit

shall not be less than 420 volts with the mted equivalent led os specified in 3.17.2.

3.17.2 OJtput (full led conditions) .- With on irput of 29.0 wits d-c the

equipment shall deliver the foil owing outputs, when connected to the mslttivw led

listed below.

Wput Reed Ou k! mum Minimum Equivalent

supply Jfwt cur% output output

Circuit Voltage (d-c) Voltage VOI* blstawe

e-c) k (d-c) (d-c) (ohms)

Trsmwnitter P@ 530 100 630 530 5800

Receiver Plate 120 45 140 105 2625

Recei- Fiianrent 1.5 500 1.6 1.4 3.0

Trmsmitting Filansmt 6.5 2000 6.8 6.2 3.25

Keyi~ Reiay 6.9 575 8.2 6.4 12

8
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I
I

3.17.3 Output (standby corrditlorrs). - With on input of 29.0 wits d-c, the

equipment shcilI d elivar the fe I lowing outputs, when connected to the resist i w loads
listed belOW

Qutput Rated output Maximum Minimum
Su p p l y

Equivalent
Ou!put Current Output output Load

Circuit Voltage Voltege Voltage Resistance
(d-c) (d!$” (d-c) (d-c) (ohms)

Receiver Plate lSO’.2Y) I 70 In 5900
Receiwr Filament 1.6 500 1.8 1.4 3.0

3.17.4 Regulation .- The moximum voltage regulation of the transmitter plate

supply circuit with an input voltage of 29.0 velts, shall not exceed 15 pcent .&n

nreosur-ed from cwerqw Iced to minimum bed as specified in 4.18. The receiwr and

transmitter filament ~ly circuit vOlluges shall be within the minimum ond maximum
voltage mquire~nts of 3. lV. 2 whenDpetno~-fbwer WI y DY-105( )/GRC-9X is

operated ot my i~t veltage +ithht the mnge rpecified in 3. *7. I.

.- l%e rippie WCIltoge in tbe eutput supply circuit of the Dynarrroter-

bm~”j~~iy$l%% exceed the follovrh-ig values *n measured in accordance with
4.17 and when thepewer suppiy issu~ected te the temperature tests of 4.12.

output Supp Iy CircJit Ripple d toge (RMs)

Tmrrmitter plate 4.0

Receiver Plate o . \
Receiver Filement(stmdby) 0 . 0 0 5
Transmitter Filament 0.05

Keying kiay 0.3

Receiver Plate (standby) 0.1

3.17.6 Efficiency .- The efficiency of the eq.ipnrent shail net be less th& 40

~~ ~ EI iwt VOi- of 29.0 wi% when calculated wtdec the cenditi~ ~cifiocI

9
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3.18 Heat Rise.- On continuous A*Y operation, with 29.0 volts input, a the
equipment thwmal Iy stabi IIzed, the temperature rise of my component thal 1 not ●xceed
its maximum rated ywlue. W maximum temperature riw of the dynamotar fra~ SIWII

not OX+ 100° F when the ambient temperature is i~ the range of 65 to B5”F.

3.19 1000 hour operation .- The Dynanrotor-Power %@y, DY-105( )/GRL-9X,
shall opafate wlthw t permonent dqradation far 1000 hours under the Wrrditiom

~eclfied in 4.19 at rmy abient tompemture up to +125°F.

3.19. I 10W hour qmration, d yncynotor start relay .- The Dynamotar Stint
Relay shall meet tb ~Trwmnts & Z. 19.1.

hb~&~- j.e‘~b.t$blj b
e capable of meetiog the requirements here-

ieqwnt process W, a ter subjection to the bounce preconditioning of 4.5.

3.21 - Cable. - The c~le used to cannect Dynomotor-PowwSupply
DY-105( )~RC-9X to lb bhiculw pawmr source shall be CcAle ASWmbly, Special
Rmpose, Electrical, CX-2031( )/U, constructed in accoctiance with Drawing X-D-104398.

3.22 Toclmical literature and running spree ports .- Technical literature and
running ipore parts *IwI I be tiI shed red “ the contract. Running P. parts

shall b identical to corr#mi’rrg ~%?e’ it~s furnished on the order. (Se 6.2.)

.- The item shall be manufa~ad and assemtded in accordmce
wl*ti~V_kgOnd qrplicdleportiamsof the followi.gptuagrqhs hwein:

3.4 cleaning
3.8 securingof Pats
3.9 S&!er@
3.11 Wirl~ 4 tiling

4. QUALITY ASSURANCE PROVISIONS

4.1 Irwpectiorr; responsibility and classification of. -

4.1. I Respamsibi Iity for i nqmctian. - Unless otherwise specified in the cantract
or purclr05a Ordw , the stpplier is responsible for the performancee of all inspection
ruqulramonia as sp.tiff.dbin. Except as drwwlaa tpcciffod, th. sq#lar ~
utilize his own facilities or my commercial Idmratary accaptile Iu the GaWnnrent.
The Government reserves the right to #or. my of the irupectiars set forth in the
rpecificafion w+wre such in~ctions me deemed McesMxy tome sqplies md
services confarm to prescribed requirements.

1 0
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4.1.2 Classification of inspe ction. - Inspection shall be classified as follows:

(a) Pmproductien inspection does not include preparation for delivery). (See 4.2. )

&.) Irrspectibrr covered by subsidiary documents. (See 4.4. )

(c) Quality Corsferrrsa”ceinspection. -

(1) Quality codenrrance inspecticm of eqiripnrent before preparation for

delivery. (See 4.3. )

Q) Qvality conformance inspection of preparation for delivery. (See 4.24. )

4.2 Preprcduction inspec tion. - This inspection will be @ert%rred by the Government

unless 0 tlserwise specified in the centract. It shal I consist of the prepreductien Irrspectierr

specified in Tdsle 11, and the greup A, greup B, and @cwp C inspection specified in

Tables Ill, IV, ondV, respective y. Other nondestructive tests on prepmductien ssrmples

ISSOY~ ~ to -iIW CUSSPIimce with specified requirements. The prepruduction
inspe.tism wiil nornsaily be perfcmned in this order (1) vibration, (2) bounce, (3) shock,
ballistic ond (4) immersion; other psaprtrduction inspection may precede, follow. or be

intemperd between the feregoi~.

Toble Il. - Preproduction Inspection

Inspection Requirement Inspection

(For additional inspection, see 4.2) paragraph ~-mph

Moistwe resisterrce 3.15.3 4.9
.Shock, Lrollistic 3.16.2 4.11

II
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4.3 Quality canfbrnmnce inspction of equipment before jmepamtion fu delivery. -. ‘

Tha contractor shall perform the inspection specified in 4.4 and 4.3.1 through 4.3.3.1.

This doa$ not ml ieve the contractor of Irk responsibility i%r performing any additiona
inspection which is necessary to control the quality of the product and to assure compliance
with all specification requirements. Tha Gwernnwsnt will review Wd walyate the ccsntmctor’s

irti~ -Cedur= ad ex~i~ t~ cOn~=~’$ invctiOn =~s. In ~itiOn t~
Government--t its discretion--y perform al 1,or any pmt of the ~cified inspectic+t,
to verify the contractor’s compliance with specified requirements. (See 6.?. )
Test equipment for Government verification inspection shall be mada availoble by the
contractor. Each unit which WiI I ~ $tiec~ fi 9~uP A? 9~”P ‘J = @up c
Inspection, etcept prepmduction samples, shall be ~econditiormd after final assembly.
(See 3.20. )

4.3.1 Group A in~ction. - This inspec, en (including san@ing) shall conform
to table Ill and standard MIL-S~ -105. Unless otherwisa specified, trumal inspection
shall be used at the stcutof the contract. Goup A in~tion shall be performed in
asy’or&r wtkh is satisfactory ~ the Government, except that the air-seal test (4.6)
shall k last. (See 6.4)

Tdde Ill - GrcxqaA impec tion

Inspect ion b Test

FIJ

AQL AQL
ha Maicf Minor

Visual and Machanic.al
l@samotor %wer Supply DY-105( )/GRC-9X 3. ~ 4.22 2.5dphu 10.Odphu

Electrical
Input VOfiqel 3.17.1 4.15 )

Output Wltoge, full load 3.17.2 4.16 )2.5dphu ●

output WI*, standby 3.17.3 4.16 )
Regulation 3.17.4 4.18 ) for the

Ripple 3.17.5 4.17 ) group

Efficiency 3.17.6 4.20 )
Air seal 3.13 4.6 1.0% “ -

-s AIT *I defects m considered maim.

4.3.2 Group B impe ctias. - This i~tion, including _llng, droll COSSfOlmS0
*IO Ivasdto th. special procdures for smell-sarple i~tion of Stmdd MIL-5~-105.
The AQL shell be 6.5 percent defectiva and the insputi~ Ie~l shell be L-7 for normal asd

tightemd i~ticnrasd L-5 k mducod i~tiass. The mcfucod i~ti~ _
shall be R-1. GI’OUP B inrPoctias shall ~ilybe ~ on l-ion - * b

*- Ai~i~4a ~I~~iecti h~imti-tid@d~
anfnsot tfse~Ahspoctias. 12

9
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4.3.2. I ordor of irmpection within group B.- Group B inspection shall be performed

in any ordar ahlch IS satIsFactory to the Gove, nMnt.

Table lV. - Group B inspectica

lnymctlon R* Imp AQL
Pam Para Sea 4.3.2.1

Interchanged ility 3 14 423 %
Immersion,DY-105( )/GRC-9X 3:15,4 4:7 6:5%

4.3.3 Group C inspection. - This inspection shall be as listed in fable V, and shall

normal Iy be performad on sample units that have been sub iected to and met group A and
group B impaction.

.
T&le V.- Group C inspection

Inspection Reqt Test
Para Pam

Vibration 3.16.1 4.13
Bounce 3.16.2 4.14
Extreme Temperature 3.15.a 4.12
Heat Rise 3.18 4.21

a

1000 hour opemtion 3.19 4.19

DYMmotur Start :!-IcJY-1OOO Hr. 3.19.1 4.19.1

4.3.3.1 Sampli~ for inspection of equipment .- Two units for -ch group C imp.ction
shall be selectcd each month, WifhOUt regard to their quol ify, except that the units impacted

at the start of the contract shai I be selected from the first units produced.

4.3.3. I.1 W ~OUP.l.- TWO units from each 250 units (or fraction ther.of) shall be

selected for each group c mspecticm.

4.3.3.1.2 Sub -p 11.- Two units from each 500 units (or fruction thereof) shall be

selected 6X each ~ c mspactian.

4.3.2.2 NencwplimeeJ.- If a sampl. unithi IsLwOupC inspection, fhaccmfractot

shall immediately invati~~ the causa of failwe and shell roporf to the GOvmnmmt

impecfa k r=uhs fhuaf d - of the corrective action fukan cm the prOCOSS
and all units of product which were nmnuf%cturedwith fho same conditions, nmtarials,

. .- .
processes, efc. If the GOvarmnant inspector doss not consickr that the corrective action
wi I i endle the puduct to moat specified raquiremenfs, or if the c~tmcfor canmt
defwmine the cause of failure, the ~il be referred to the ccmfmcting officer.

(see 6. S).
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I,,

4.3.4 t% inspection of conformirq group B and group C tample units r l.bless oth.rwise

specified, sample unitx which hava been subiected to and possed group B or group C
Inspection, or both, maybe accepted on con~act, provided that they are resub[ected
to 4 poss group A inspection after repair of al I visible damage.

4.5 Bounce preconditioning .- The unit, with shock nw .lts rernowd or bloc~ed, droll
be placed in its normal apemtion position on the table af the Package Testw os made by
the L.A.B. Cerpcrratian, Skmeateles, New York w equal. The pack- tester, shafts in
phase, shall how a speed swchthat it is @ possible to insert a l/32-inch-thick strip
of material under one corner or e$ge of the unit to 0 distance of 3 inches 05 the unit
bounces. The unit shall be wbiected to this preconditioning for 1 mlnuta. After
bounce preconditioning, the unit shall not be repaired, cleaned, or otherwise changed
prior to subjection to procurement inspection.

4.6 Air-seal test. - The equipnwmt shal I be opened and closed again in such manner
as to break and remake &a seal. Immedbtelyiweafter, the equipment os fieid trampwtad
shall be subiechd to a vacuum of 1 pound per sqwe inch (1 pound per square inch iess thrn
the atmo.spkic pressure surrounding the equipment) applied to the interior of the tronsit casa
or to the interior of the equipment inclowm when no trasit cosa is provided. The vacuum
then shall be valved-off and the interior pressure measured during the emuing period of
I minute. During this l-minute period the &crease in vacwm shall not exceed .01

pound. lb gage used fw -renwnt of the vow.. shall be of such occ.rocy that o
difference of.01 pound cm be determined readily.

4.7 Immar$ion test. - The equipment, as prepcmd for field tramportation, shall

be Ilnlned to a minimum depth of 3 feet of fresh mater far 2 hours. Immediately prior
to immersions, the twnperature of the equipment shall be 4WF, or nwe, dOW the tem-
perature of& wwt.r. The tank in which the equipment is immersed shall k of sufficient

cqadty to -intain the vmzterwithin i2% of ih initial temperature, or ttm temperature
of the watw shal I be maintained within hue limits by other meam. After completia of
the 2-hOur period of immersion, the quipment shall be remowd from the wuter A wiped
dry on exterior surfaces. When the equipment is OpOnOd, than shali be no evidence of
leakO@e.

14
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4.8 Power cable .- The equipment power ceble shall meet the requirermnts

of 3.21.

4.9 Moisture-resistance test far equipment .- The equipment shall be tested as
follows:

4.9.1 Test COtldifiOI’IS.-

(o) DO not move equipment hem the humidity chamber fcw measurements.

(b) St-f measurements not nmre than 5 minufes efter power is applied
fo the equipment. Cenrplefa measwenmnfs as rapidly as possible. DO rtof leave prover
on offer meesuemenfs have been completed.

(c) Ted sealed equipmenf wifh the ieal broken or chassis removed fhr
ifs enclosure.

4.9.2 Test nmthod. - “

(0) Dry at 130” ● 5% for 24 hours.

(b) Condition at 7 *T end 4D f. 50 percenf relafive humidify for
24 hews.

(c) Takemeaswements es specified In 4.9.3, and read iust as necesmry
to meet ful I speclffcotlon requirenunts.

(d) Subject to continuous cycli~ for five 48-how cycles. Temperature,

relative humidify, and ~ried of time for each porfion of the eye lo shol I cenfwm to
Sfandord MIL-STD-170. TIM measwements specified in 4.9.3 shell be modeduring

the periods shown on the sfmdord ad shall comply wifh 4.9.3.

(e) Afti cyclins has been completed, condition the equipment for 24
hOUS of 77” #Fond 40 to do percenf relative humidify. Then adiust for optimum
performance, using only these moons provided by the equipmenf. NO repair ~ ropkxe-

ment of ~h shell be mode. After odiusfment, the equipment shall meef full specified
perfernrmt~ for those meagurementg specified in 4.9.3.

4.9.3 Perfermonce. - Meosuremnts made dwing kst, and specified perfmmnce

dwing cycli~, shell be 0s fol Iowx

15
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4.9.3 Performance .- (C@d)

!kEw?EL MOosuremsnt Parfarmanca dur;ng cycliW

3.17.1 Input )
3.17.2 output )
3.17.4 Regulatiam ) Full spaciflcatian

3.17.5 Ripple ) perfarmanca

3.17.6 Efficiency )

4.9.4 Failure. - If any equlpmsnt fails to meet the perfannance specified in

4.9.3 during~W, It does mat pass the test.

4.10 Orientation tast. - The equipment shall & inclhwd for o mipimum of 5

minutes in each plane (famtczd, backward, left, and right) to an ~ia af 20 + 3,

-1 degr.eI. During inclination in each plane, tlw equipment shail meet the

test af4.16.2.

4.1 I Shack test; bailistic.- Tiw test shali be camductod an the “Shack Tasting ‘

Machine far Light Weisht Equipment” ShUAWIin Spaciflcutian MiL-S-Wl . k ~uip-
ment, including shack mounts, shail be smcwed in its narmai aporoting pasitian tO

the shed t@ plate by means of tlm ammofasteners used far vehicuim instaiiatian of
the equifnn.nt. The test shall camsist of a tatai af 9 bbws: One ●ach l-faat biw,

3-faat biuw, and 5-faat bia an tim back, side, ad tap of the test piatO . AS m
aitermativa to rwwienting the twst piato far the bfatw am the side of the piac.,
equivalent rotation of the equipment under test is pumi-ible.

4.12 le~ atwe W far OqUipmmt .- The equipmmt shaii be subpctod to tits

temperattme cycie stwpsaf Stan&d MiL-~ -169asshawn How. Operatfam dtaii be

in accardanca with tha duty cycie in 4.19. Msaxmeawnts dtaii k taken a9 htdicated

in Tabie Vi.

\
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Table VI - Temperature test

I

step Meosuremwrt Test results

2A Not required Note 1

4
4 Note 2

6A Not required Note 3

8
● Not. 2

10 ● Note 4

=eIfspl$ ad UJtput vOltafJa ~ed under load (see 3.17.2 and 3. 17. s)
Note 1. Condition for 4 hours

Noh 2. Full specification p.rfonnance (3. 17.2)

Note 3. Condition far 24 hours

Noto 4. Ful I specificaticm performance

4.13 Test for intwnal vibration .- Int.tnal vibration of the unit shall be

meowed as fol 10sss, to do-mine con mcmco to 3.!*

(.) S.cu. tha unit dir.ctly to . v!’br.tian table that can bs controlled

within 10 percent of tho spocifkd mssplitud.. Maunti~ rn.thod shall be such that

vifsraticm wttkin tk unit crn be abauwd asd nssmsud. TO focilitoto this abrvo-

t.krn d measwwnont, subasmasblioiamyb. twhd -pmately prmridod tiroy -

secw.d to tiro tabie in a nsauws simiiw to that used to mcunt ffmm in ho dyrsomotar-

por wppi y.

(b) Vibrrita tha unit successively in threa mutuaiiy pupendic.ia diroctiosu

over 0 frequency r- of 10 to SS cycies pw second. k totii excursion of ?fra appiiod
vikotiom shai i be net bss than 0.030 inch.

(c) in+ of the thee dirnctians, cisasgo the fkequency in step of

one cycie per socamd d rnointwin each frequency for at least iO SDconds.

(d) M.ossme vibation ampiitudw by optical nsaam, or by other maass

povided that vibration of the p is mot aff.ctod by ho meosurwsmnt.

4.14 Bounce test. - Tlw unit shaii be tested 0ssthe pockaffo tder, as made

by the L.A.h. Carparation, Skaeotoies, Now York, or equni. Acce-ies shaii be

=bctod from those iisted on Drawing SC-A-46439. The test shali be as foliows:

17
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4. }4 8&nce test .- (Contd)

(o) Cover the tester bed with a ponel of l/2-inch plywood, w;+h
the grain porallel to. the drive chain. Space sixgenny nails, witi, the head, below
the surface, at 6-inch intervelt around all four edges . . ,d at 3 -inch intervais in o
6-Inch squore in the canter.

(b) PIOCO k unit on the bed of the package tester. Lim,t the lateral
motion, by wooden fenc.t, to not more than 3 inche$ and not la~ thm 1 inch.

Additional barriers moy be used to prevent tumbling, provided that the fore-and~ft
motion of tlw unit against the bockstop is not re#reined.

(c) Op-te tb p=kw tester, shafts ;! phaie, fm . toial of 3 hours
at 284* 2rprn. Twn tim unit at the end of each 30 minute~ so it will rest on c new

focn .

4.1s &t.- The equipment shali be tested fer compli~ce with tha req.ire-
nmntsof 3.17.1.

.- The output vOita@ shaii be measured under the conditions of,

d <~~~=mit$specified i“ 3.17.2. ksuremre.tssholl bernadewitii a high
resistqco voitmeter hoving en accuracy of I % or better. Undw standby conditions,
the requirements of 3.17.3 shaii be met.

4.17’ Ri ie. -

.+
The ripple voitaga in the output suppiy circuits shaii k

measured wlt an eioctrcmic volhmter, and Al i not exceed the iimits specified
in 3.17.5, h h equipment is operated with 29.0 volts, input and connected

to the resistive ioads specified in 3. i7.2.

4.18 R uiaiion. - The voitoge regulation of th8 transmitter piate wpply

cir..it Aaii-inedbyoperating th.equipment with the spocifi.dd-c iqwt

v.ktes and with resistive ioads specified in 3.17.2. Tha regulation, M tpecified
in 3.17.4, shoii then be caicuiat.d from th. foiiowing formuia:

%rcent Regulation = @i-E2 ) ioo

E2

I
where Ei =

and E2 =

Voit~ acrosstiw transmitter piate wpp~tiwtput circuit
with the 5800 ohm ioad resist- discarme .

Voltage across the transmitter piate suppiy autput circuit

with k 5800 ohm ioad re$istar conneclwd.

18
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4.19 1000 hOur OpratiOn. - The equipment shal I operate at any ambient

temperature up to 1257 with the rated resistive leads ~cified in 3.17.2 and

3.17.3, frorn’any input voltage in the range ~cified i’n 3.17.1,’for 1000 hours

using the following duty cycle:

(a) 5 minutes transmit-full load

(b) 10 minutes transmit-(trammitter plate, rm load; filaments, full load;
vibratcx, full load).

(c) 15 minutes stOndby (receive) after a total of 45 minutes of the above
cycle (a and b).

(d) EVWY 24 hours, during a standby (receive) period, the equipment will
be shut off far a period not to exceed 5 minutes. The equipment shall then be tested
far stcrting at the minimum vol?age’of the range specified in 3.17.1. During and after

~vletia of ti test, the equipment shal I be capable of nreeting the requirements of
3.17.2.

4.19.1 1000 Iww operatitm, dynanrotcu start relay .- Tk coil, of the dynonmtw
stcrt relay shall withstand 1000 he urs continuous duty operation when energized with

29.0 volts input, at any ambient temperature up to 125T.

.- Efficiency of the D ynamotor-Power Supply shall be calculated

from ~i?&=3.17.2, (C).tput (Full load .cmditlons)), using the followin~

fcmulas:

Percent Efficiency = Total Power Output x 100

Power input

The total power output shal I be the surmnatian of the: Transmitter plate;

Receiver plate; Tranirnitter filament; Receiver filament; and Keying relay

power requirements under equivalent load conditions os specified in 3.17.2.

4.2} Heet rise. - The equipment shal I be tested for compliance with the

requirements~ The method of tempaahsre measurement shnl I be submitted to

the centractinfJ officer for Opploval .

4.22 Visual and mechorrical inspection. - Equipment shal I be examined for the

&fects l]stod In Standard Mf L-STD -252.

19
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4.23 Inspection for interchange bility .- lha mechanical dimensions os

shown cm the drawings listed on gage list SC-GL-57608 shall be mwsur.d to dstermino
c.anformmtcewith the physical and functional interchangoabi Ilty requirements of 3.X4.
Wits. a listed dimension is not within spacified or design limits, it shall te .onsldwed
a mO@r defect.

4.24 - conf~ce. im@_Et@.n .01 P . -Pmpwation ti *I ivory
shall be inspocma In accaramce w:m s mirn confcmmnce
to tha requirements of iectian 5.

4.2.5 Rough handling test (Popmation far &li .- When r-h handling test
in occmdance with S tho contract (see 6 .2(0),
the following functional t.sts +mIl be conducted to determine freadam fmm oporationol
malfuncticm COUA by k rough hmdliq.

.1

i

4.16 Outfwt VOl~ (fdi toad).
4.17 tipplo VOI*.
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5. PREPARATION FOR DELIVERY

5.1 Preservation and Packagirig. -

5.1.1 Level A.- Eoch Dynamotor-power S.pply, DY-105( )/GRC-9X shall be

packaged in accordance with items I through 7 of Figure 1, Table 1.

5.1.2 Level C.- Each Dynamotor-Power Supply, DY-1050/GRC-9X shall be

oresewed andzk+ in a manner that wi 1I aftbrd adequate protection against

corrosion, deterioration and damage duri w shipment from the wppl y source to the

first receivir.p activity.

5. 1.3 Package Performance. - package testing sha! I be performed in accordance
with the req~mnts of Specification Ml L-P- I 16. The rough handing and functional
te~~ will be required only+ i-ked in t& bid req=st Or c.~~t~ @ 6.2).

5.2 Pocking. -

5.2.1 Level A.- Four each, Dynamofor-Power Supply DY-105( )/GRC-9X shall
be packed in accordance with items 8 through 10 of Figure 1 and Table 1. The box
closure shall be as specified in the appendix of the applicable box specification.

5.2.2 Level B - FW each, Dy-tor-Power supply DY-1 05( YGRC-9X shal I

be pocked as-d in 5.2.1 except that nailed wood Emx shall be Class 1 or cleated
plyWOOd box shall be Type IV and Clas 1.

5.2.3 Level C.- A quontity of Dynanotor-Power S.pply DY-lIM( )/GRC-9X shall

be pocked inqng cOrItuiItD@)in a manner that wil I aftbrd adequate protection

against damage to the pockage and its contents during shipment from the s@y sowce to
the first receiving activity. 5hippirg containers shall comply with tha rules and reglJ-

Ictions of the ccnmnon carrier 0s applicable tcrthe mode of transportation.

5.3 Marking. - Interior packages and extericwshipping containers shall be marked
in accordance with Mi I itary Standard Ml L-STD-129.
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6. NOTES

6.1 Intended use. - Dymmotor-Power Supply, DY-105( )/GRC-9X is used to

~

convert a >4 VDC input frcwna vehicular battery into the rmasqry voltages and CuTenrs

b opemting radio set components.

6.2 CA-daring data. - procurement documents should specify the fol lowing

(a) lltle, number, and date of this specification and ay ~t thereto.

~) Typed required.

(c) bvel of packaging and level of packing required for shipncmt. (Level A,
level B, w level C.)

@) k specific paragmphs of section 5 which me applicable to the particular
pmcumment .

(.) Repd.ction pack(s) os follows:

Makeup of Patkfp).
Number of each kind of pack to be s&nittod.
l~tlon W.bfimwd thereon. (If -h hondliW test or cyclic test is required).

(f) A&king and shippiW of smnples.

~) Place of final impaction.

(h) Technical Iitumtur. required. ~ 3.2~

(i) Quantity of running spare parts reWimd. (3CUJ3.22)

(i) Submkicn of the stotemant of trealment mfemnced in 3.10, 0s iotm .

~“ possible a~t& wad of contmct. This statement should be Amittad to t~ ccmtmctim
Oma.

6.3 Nomenclature. - The pnmnthlnes ill the —Clatum will b &l*ted Or

repl~ by a letter idemtifyi~ the particular dmlgrr; for axansle: DY-1051i/GRC-9X.
l’lkcontractorshall apply ior ‘iOmOn“clatum in accardaue with b applicdle cla~se
intheumtnact. (S00 1. 1.)

u
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II
i

6.4 Loc.ati,on of r..~ling t. $ and air-seal test. - It is desirable that
the rough hcmdll~ test 4.25 and the air-seal test (4.6) be performed at a location

that will minimize handling (which might causq damage to the equipment) after this
inspection is cc+nplcted. Anv preparation for hi pment which would require breaking
of the equipment seal should be accomplished fxior to the air-seal test so thd the seal
may remain intact thereafter. It is recommended that the entire lot (including all
previously inspected sample units) be sampled and inspected immediately prior to packaging.

6.5 Group C inspection. - Approval to ship may be withheld, at the discretion
of the Government, pending the decision from the contracti~ officer cm the adequacy
of corrective actiot,. (See 4.3.3.2).

6.6 Inspection. - Inspection is the examination or testing, or both, of supplies
to determine comp~ce with applicable requimn.nts. sampling is an element of inspection.

6.6. I Examination. - Examination c.msistsof simple, general Iy nondestructive
determinations of compliance, without use of special testing equipment.

6.6.2 Testing. - Testing consists of determinations of compliance, using technical means.

6.7 Verification inspe ction. - Verification by the Gw&nrmnt will be limited to the
amount deemed necessary to determine compliance with the contract and w il I be Iimited in
severity to the definitive quality assurance ptw+isions established in this specification and
tu.e contract. The amount of verification inspection by the Government wi I i be adiusted tu
make maximum uti I i zaticm of the contract.x’s qualify control system and the quality history
of the product.

6.8 Color. - The COIW chip furnished by the procuring agency (3.6) will be color
c!ip No. X-240B7, and may be obtained upon request to tha Ccinmamding General,
U. S. Army Electronics Materiel Agency, 225 South Eighteenth Street, Philadelphia 3,
Pennsylvania, ATTN: SELMA-J4b.

6.9 Dimensiomd data. - Sizes of packagi~ materials prescribed in Section 5 are

based on ihe dimensions of the equipmnt cited cm the applicable Biil of Maiurial. When
the dimensions of the equipment vary from those cited, the sizes of the pack~ing materials
shall be ad@sted a~ly. % sftovm in the Bfll of -als (sea %ctian 5), corru-
gated fiberboard manu~ttxed with A, B, or C fluting may be used at the option of the
.ontractor. When the fluting used it not the same as that cited in the Bill of Material, the
di~ s of the aft%Ch?dpoc~ and packing motdmh Will be adlwted aCCOldiWly.

Proiect # 5820 A207
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