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MILITARY SPECIFICATION 

TRANSFORMERS, POWER, AUTO'l'RANSFORMERS AND STEP DOWN, 
400.CYCIB 

l. SCOPE 

1.1 This specitication covers 2 classes of tranaformera to,.aircratt 
'400-cyole systems .1 

Class I• Tr.anstormer, 3 phase 
Class n - Autotransformer, single phase 

2. .APPLICABLE SPECIFICATIONS, ST.ANDARIE, .AND PUBLICATIONS 

2.1 The following specifications, standards, and publication, of the 
iss.ue in et.feet on the date of invitation tor bids, .f'om a part ot thS.a 
spec:l,fication io the ex.tent specified herein1 

SP~CIFICATIONS 

MILITARY 

Draw:fngs and Data IJ.sts; Preparation 0£ 
(For Engines, Accessories and Other 
Auxiliary Equipment) 

MIL•E-.$272 Environmental Testing, Aeronautical and Associated 
Equipment, General Specification For 

MIL•P-6064 Packaging 0£ Lightweight Aircraft Accessories 
MIL~-771'2 Screw Threeds; Standard, Aeronau tic&l 

STJ.NDAR.00 

MILITARY 

NIL-6TD-129 Harking 0£ Shipments 
MIX-STD-130 Identification Marking or u. s. Military Property 

PUBLICATION 

AIR.FORCE-NAVY AERONAUTICAL BULLETIN 

lJu Speoii'icationa and Standards; Use ot 

(Copies or specif'ications, standards, and publications required by contractore 
in connec'tion with specitic procurement .tunctiona should be obtained trm the 
procuring agency or as directed by the contracting otticer.) 

https://STJ.NDAR.00
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.2.2 Other publication.- Th• f'oilowing publication, ot the i•au• in 
e1'1'ect on date of invi. tat.ion tor bide, unless othsniime atated, forms a part 
0£ this speoitioationa 

AMERICAN ~TANDARm ASSOCIATION BUU,Em 

American Standarda T•rm.nal Marking■ tor 
Electrical .lpporatu.1 

(Copies of the American Standard■ Ae ■ ooiation Bullet.in may be obtained from .. 
the American Standard• leaociation, 29 Weat 39th Stx>eet, New York 18, New York.) 

). REQUIREMENTS 

3.1 Material, 

3.1.l Specifications and standards.- Specifications and ■ tandarde for 
all illaterlals, parts, and Orterrrnent certit.1.cation and approval ot procea ■a■ 
and equipment, which are not specifically designated herein and which are 
necessary" tor the executioR ot this ■pacitlcation, ahall be selected 1n 
accordance with Bulletin No. 11&3, except ~lll provided in the following 
paragrapha 

).l.1.1 Standard part.a.• AN or MIL Standard parts shall be used wherever 
they are suitable for the purpose, ruid 0hall be identified by their•part 
11W1bers. Canmercial utility parts such as screw, bolts, nuts, cotter pins, 
et cetera, may' be used, proTid~ci tlley have ou:S. t.uble11 properties and are 
replaceable by the AN or MIL Standr1i'd ports without alteration, and provided 
the corresponding AN or MIL part numbers are referenced on the drawings a.nd 
in the parts lists. In applicationa fol' which no suitable corresponding 
~ or MIL part is in effect on dats ot invitation for bids, canmercial parts 
may be used proVided they eontorm t@ all Aquirfflento 0£ thia specification. 

3.1.2 Protective treatment.= \Zhen mat4riala are used in the construction 
,, the transformers that are subjeet to detsrto~ation when ftxposed to climatic 
and environmental condition, likely to occur durlng serv.Lee UDage, they shall 
be protected against such deterioration in a manner that vill in no way prevent 
compliance with the per!omance requirements or this specification.. The use 
of any protective coatinr, that will crack, chip, or scale Wit.h age or extremes 
or abnospherio conditions, shall be avoided. 

J.2 Desir.n and construction.- The tran:sfomer shall be as Blllall and 
canpact~y built as practicable, and shall be desi~ned and constructed so that 
no parts will work loose in service. It shall be built to with■ tand the 
st~sins, jars, Vibrations, and other conditions incident to shipping, storage1
installat.ion, and serVice. 

3.2.1 Continuous rating.- The continuous rating shall be the maximum 
k1.lovolt•amperes output which the tranatomer can deliver tor an indetinitel.v 
long time .at rated voltage wtdar nomal operatinr conditions. 

https://Bullet.in


3.2.2 Five m1.nute rating.- Th• tranatomer ahall be capable ot delivering
1;0 pe~ent ot continuous rated ki;ovolt-amperes tor cyclical operation ot 
5 minutes 11on" and l$ minutes •o!t" ·tor • P,riod ot 10 hou.n. 

3.2.3 One miJlute rating•• The tranafomar shall be capable ot d1l1Y1rin1 
2$0 percent ot oontinual19 ~ated ldlovolt-ampere1 tor c7olicai operation ot 
one minute "on"· and ·19· mi.nu.tea "otP tor a period of 10 haura. 

3.2.4 OV8"0ltage.• The tranatoraer ■hall be capable ot cont.1.nuou.i 
operation at_anovervoltage.ot 10 pe:rcent. 

j .2.; Tempera~re rJ.ee•• With the tran■ tomer .deli·re:ring rated kilOTolt­
amperes at, rated voltage and trequenoy, themuimm tanperatAire r.lie, a1 
meaeured by the resistance method, shall not be more than 2oo•c abow an 
ambient t.enzpczoature ot 25•c• 

.).2.6. The- ld.lovolt-anpere rating, pha1e, and rated prim&l"1 and 1eomdaz7 
TOltagu ehal.l b1 as 1pecitied ill Table I. 

3.2.7 Itmu No.-2, 3, and 4 in Table I ahall be capable ot delivering
rated kilovolt-111p1rN when uaed Id.th1r u atep-,ip or atap-dovn tranatomer,. 

3.2.8 .Fr1qu1nc7.• Th• n011inal frequency ot the tranatomer shall be 
400 cycles. Sat11tactGl7 op1rat1on u 1pacitied herein, ■hall be obtained 
within the frequency range ot 380 to 440 cyale■• 

J.2.9 No load voltages 

3.2.9.1 With 110 to 120V, 390 to 420 cycles ac power applied to the 
pr1nl&r7 or the llS/28V tranatonasra, the open circuit secondary ,oltage shall 
Nlll&1n within the liJl1ti ot 26 to 29V. 

3.2.9.2 With 190 to 210V, 390 to 420 cycles e.c 3•phase power applied to 
the primary ot the 200/llSV tr1n1.tomer1, the open circuit eecondar:, voltage1
shall remain within the limit. ot 108.$ to 122.SV. 

3.2.10 Volt.as• regulation.• Th• Toltage regulation shall not be more than 
8 percent tar the tranatonn.ers ot less than o.S lcYa ratina, and not. more than 
6 percen~ ror the tran1tomen ot o.; lcva rating or larger, at o.8 PF and at 
nomal operating temperatures while in air a:t, an ambient temperature ot 2$•c. 

3.2.11 Etficienc7.• '1'lw •tfS.ciency ol the tranatomer1 ■ hall noi be le11 
than the value_ apecit1ed in Table I, when measured at normal QJ,erat.:1.ng 
temperature• while in air at an ambient temperature ot 2;•0. 

).2.12·. Winding••• The winding ■ ot Clas, II tran■ to:nnar• rated at 0.1 kva, 
or las•, and windings ol Claes I tranli'omera rated at 0.3 kva, or less, 
shall be protected £ran oorroa:i,on due to ■ alt 1pray and moietA!re b7'impregnat1ng· 
vith a moia w.re~eais tant compwnd vhioh will wJ. t.hatand -the operating oonditiona 
~P•Gitied herein, -

https://QJ,erat.:1.ng
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DESCRIPT'I<JN . 
RATING 

(IVA). PRDIARY SU:ONDARY . . PHASE 
uncmrCY 
(PF.ltC:m'?) 

rJEICJIT 
(POUNIS) 

l Tranato:,r.er 0.30 200Y 11~ 3 8h 2.0 

2 .Autotransformer o.oos us 28 l TS 0.1 

3 .&utotranstoniir o.os us 28 l 82 0.9 

L .&utotranstomer 0.10 us 28 l 86 1.0 

s Autot.ransrormer 0.20 ll~ 28 l 86 1.2 

. 6 .&utotranstormer o.so l1S 28 l 86 1.9 

7 .Autotranst=er 0.1s llS 26 1 86 2o2 

6 Autot.ransro:mer 1.0 llS 28 1 92 2.6 

9 Autotransformer 1.s 115 28 l 92 '3.. h 

10 Autotranstomer 2.0 us 28 1 92 h.l 

11 .Au.totranstomer 3.0 us. 26 l 92 s.3 
12 Autotransformer s.o llS 28 l 92 7.S 
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3.3 Perrorm•n~••• Unless ot~erwise specified, the tranaronner shall be' 

capable ot operating aatilf'actorllJ under the tollGving conditiona1 

3.).l Temperature, 

3.3.1.l A lllUUfflWll ambient temperature of -6S t2•C frdlll sea level to 
S0,000 teat altitude. 

3.3.1.2 A ma:xillum ambient te~erature var,Jing uniformly frQn +71 t2•c -
at sea level too t·2•c at 40,000 teat and constant at o•c !ran 40,000 to 
.$01000 teat altitude. 

3.3.2 Altitude.- A pressure altitude range .1.t'om sea level to S0,000 teat• 

.).).3 lIWll.1.di ty.• All condi t1.ona ot relative hwnidi t1. 

3~3.4 ·Fungi.- Moist fungi encountered in tropical and a·e111i•tropical 
climates. 

J.J.S Sand _and dust.- Exposure to airborne sand particles,•• encountered 
in desert operation. 

3.3.6 Salt spray.- Exposure to atmosphere containing aalt,.laden moisture. 

3.3.7 fibraiion.- Conditions of linear 'Vibration inoident to normal 
continuCAJ.s use·in aircraft. · 

J.J.8 Ar.t:d.- Exposure to conditions of high temperawr• and lov humidit,y 
es ·encountered in desert operation. 

3.4 Insulation.- The 1nsulati,n shall be capable ot withstanding a 
potential or lSOOV naa, 60 cycle ac £or a period ot one Id.mt• 1.t ■ ea level. 

3.S Mechanical protection.• The transformer Windings shall be adequatel7 
pro.tected i'ran mechanical d8Jllage which may result from installation adjacent 
to personnel 1~ the cabin -of a nd.litaey airplane. 

J.6 Life.- The insulation ot the tranaformer shall be capable ot V1th• 
standing the nonniµ. tempera'taire nee ot the tranafo:rmer tor 1000 hcur■ ot 
operation. 

J.7 Mounting base.• 'l'he transt'o:nn.er shall be prov.lded with a &rUi table 
base tor mounting on a rli.t surface. The mounting baae shall p:raride auitl.ble 
grounding ot trana.t'omer frame to the airplane structure. 

3.8 Interchangeability•• All parts having the same manui'&cturer•a part 
number shall be directl.7 and Cf1111Pleiel7 inwrchange1.ble Vith· each other w:Lth 
resp~ct to inatalla:tton ~ pertomance. Changes 1n .Jllanu.tacturer•,. part 
numbers 1Shall be pemed 'by the drawing mmber require111ente ot Specification
MIL-o-So2e. · 

https://transt'o:nn.er
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3.9 Terminal•• 

3.9.1 The transt'omer shall be provided with wit.able terminal.a ot 
i.ther the clamps or atud type, and arranged so that there will be no danger 
r short circuits occurring between te:minala. 

3.9.2 Terminal markings.- The terminals tor Class II transformers sball 
>e marked "11V" (high voltage) •tvn (low voltage) and "G" (CO!ftlllOD ground). 
eminala ror ClaH I transtomera shall be marked in accordance w1 th 
11erican Standarda .Aasociated Bulletin No. 06.1-1944. 

3.9.3 The neutral ot the )-phase Wye-delta connected tranatormara shall 
a brought out and connected to a teminal marked "O". 

3.10 Weight.- Th• velgbt ot the tranatomer shall not exceed .the n1ue 
Jecitied in Table I. 

3.ll Screw threada.- Screw threada ahall be in accordance with Specitioati.on 
CL-S-7742~ 

3.12 Identitioation ot product.- Equipnent, usembl_iee, and parta ■ hall 
a marked tor ident.1.ticat.ian in accordance v.1.th Standard MIWTD-1)0. 

3.13 Workmanships 

3•13.l Oeneral.• The transtoNer, including all par,;s and aocoaaoriea, 
nall be fabricated and tlniahed in a m,rlananlike manner. Particular attent.'l.on 
hall be givon to freedom fl"Clll blemishes, detects, burrs, and aharp edgaaJ 
ccuraoy of dimensions and marking ot pam ond aasembliesJ thoroughness of 
oldering, brazing, painting, and viringJ alignment. ot parts Md tightness ot 
•asembly acrewa and boltaJ et cetera_. 

3.13.2 Diaenaion.- Dimensions and tolerances not specified, shall be aa 
l.aae u is consistent v.i.th the best shop practices. Where dimeneiona and 
tolerances mar attect the lnte:rcshangeability, operation, or perto:nnance ot 
the t.ranatomer1, they shall be held or limited accordingly. 

3.13.3 Cleaning.- The trans!'ormer shall be thoroughly cleaned of loo1e 
,etal .chipa, and other foreign material after final aasembl7. 8111TB and sharp 
Ids•• shall be removed. 

~. SAMPL:ntG, INSPECTIO?l, AND TEST PROCEDJRm 

4.1 Classification ot t.esta.- The inapactim and testing ot tnnstomen 
shall be classified aa tollcnnu 

li.l.l. Qualifl.eation teat.a.- Qu&liticat.ian teata are thoae teat. ace•• 
pliahed on samples aulnitt.ed tor qualitication u a aat1ataotol"7 product. 

Ji.1.2 Inspection teata •• Inspect.1.cm teats are thoae tut. aaoaaplubed 
:m t.ranatormen n't:1111tted tor acceptance under contract. 

https://Inspect.1.cm
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4.2 Test conditions.- Unless otherwise specified, the +.ranatormer ahall 
be tested at an a.'Tlbient temperab.lre ot approximately 2S•c, an atmospheric 
preseure (approxime.tely 29.92 inches Hg) rated TOltar,e and frequency, and 
with rated kilovolt~ere load at unity- power factor. 

4.3 Qual.iticetion testes 

4.3.l Prior quali,j~ation.- Unless otherwise specified by the Precuring 
Agency, transformers ,mi.ch h,.va not previously passed a qualification test,, 
or whi~h have passed the qualification test and have been modified in &Jl7 
manner, aha_il satid'actori.17 pass a qualification test prior to the acceptance 
ot any transformer. 

4.3.2 Qualification test s~les.- Qualification test 11ample1 shall 
consist ot 2 trens.ronne?:'8• _Samples shall be eppropriatel7_ identified with 
the m1U111tacuirer I a own part number and an7 additional identitlcation reqU.ired 
by the authorizing letter. 

h.3•.3 The qualification test shall consist ot the following teat ~ 
tliose epecified under the inspection teats and shall be conducted in the 
~ollowing ordar1 · 

T~stormer wo. l Transtomer No. 2 

Examination or produ.ot Examination ot product 
No load volto~e no load voltage 
Voltage rer.ulation Volt.are re6'llation 
Eft1cienc7 Efficiency
Temperature riae Temperature rise 
Altitude Hurai.dit:,
Low temperature Mildew resistance 
Vibratl.on 
Insulation 
§tit spray-
Mf• 

h.).J.l Altitude.• The transformer shall be placed in an altitude 
chamber and md.nte.ined tor a period ot 6 hours at a preeaure altitude ot 
$01 000 teat and an ambient temperature oE o•c. Dllr.lng -the last 2 houra of 
the teet, eloctl"ical power shall be connected and a temperature riao teat 
conducted with tha trana.tormer c&l"rying rated kilovolt-ampere looa at unity 
power factor. The temperatui:-e ot the 1d.ndings measured by the re"'ai ■ tance 
method shall not exceed 22S•C. 

h.?.).2 Low temperature.- The tl"anstomer shail be aubjeoted to a low 
temperature teat in accordance with Procedure I ot Spea1t:l.cat.1on MIL-B-5272. 
There ahal~ be no cracking ot :.t.Dnlation, loosening ot parta, or other damage 
to the tnnstormer u a-· r,ault ot th1.1 teat. 

https://Vibratl.on
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4.J.3.3 Vibrat'1on test.- The transformer shall be subjected to a vibration 
test in accordance w1 th Procedure I of Specification Hit-E-S272. After 
completion of the test, the trans.former shall show no signs o.t damage or 
loosening or parts and shall satisfactorily withstand the following testa in 
the order listed1 

Voltage rer,ulation 
Efficiency·
Temperature rise 

4.J.J.L Humidity.- The tran$fermer shall be subjected to a humidity tent 
in accordance with Procedure I or Specification MIL-E-5272. Atter completion 
of the test, the trans.fonner shall not show signs of excessive corrosion and 
shall satisi'actorily withstand the following tests in the order liateda 

Voltage regulation 
Efficiency 
Temperab.lre riae 
Insulation test using a potential or SOOV 

in lieu of 1$00V. 

L.3.J.5 Fungus resistance.- The transformer shall be subjected to a fungus 
resistance test in accordance with Procedure I ot Specification MrL·E-5272. 
After completion of the test, the transformer shall show no appreciable 
~rowth or i\ulgi and shall satisfactorily withstand the !ollowing teats in the 
order listed, 

Voltage regulation 
Efficiency 
Temperature rise 
J.nsulation test, using a potential of SOOV 

in lieu of 1500V 

4.J.J.6 Salt spray.• The trans!omer shall be subjected to a SO-hour 
salt spray test_in accordance wlth Specification MIL•E-5272. After caupletion 
of the t.est, the tronsfonner st.ia.ll not show sir.ns of excessive corrosion and 
shall satisfsctcril:, w1 th11tand the following tests in the order list.eds 

Voltage regulation
Efficiency 
TE!1'1pera1llre rise 
Insulation test, ueing_ a potential or SOOV 

in lieu or 1500V 

L.J.3.7 Life.- The trMsfonner shall be subjected to 500 hours of 
operation at rated kilovolt-amperes ·and 110 percent of rated voltage. After 
completion of th& test, the tranafomer shall satisfactorily wi~hatand tbl 
folloving test in the order 1isted1 

Voltage regulation 
Efficiency 
Temperature rise 
Insulation test, using a potential of SOOV 

in lieu of lSOOV 

https://st.ia.ll
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4.4 Inspection testa1 

4.4.1 Individual test•.- Eaoh tr•natormer shall be aubJected to the 
following teat.a, 

4.4.1.1 .. Examination or product.- Eaah transformer ■ hall be inspect•~ to 
detel'lline.co111pliance with the requireme~t• apecitied herein ntb'reapect -t• 
material; workmanship, and markinf. 

4.4.1.2 No load voltages 

4.4.1.2.1 A potential of li.OV shall ·be applied t.o the primary ot-the 
115/28V Claaa II transformer and the fNquenC7 varied· from 390 to 420 cpa. 
The teat shall be repeated using a potential at 120V. Dur~g theaa 2 tests, 
the open circuit secondary Yoltage •hall remain within the liadta of 
26 to 29V. · 

4.4.1.2.2 A potential of 190V ahail be applied to the primary o"E the 
200/ll5V Class·1 transformer and the frequency varied from 390 to 420 cpa. 
The teat shall be repeated using a potential of 210V. Durillg these 2 t.eata. 
t.ha open circuit• secondaey voltage shall remain within the lillita or 
108.5 to 122.sv. 

4.4.1.3 lnaulation.• The transformer shall be subjected to a potential 
of 150V rma, 60 cycle ac for a period of one minute, between the terminal ■. 
and core and al■ o between priury and secondary windini• ot the Clase I 
tranafor»er. The transformer shall withstand thi• teat without breakdown 0£ 
insulation. 

4.4.2 Sal'lpling tests.- Five transtor111ers shall be selected at random troa 
every 500 or fraction thereof produced and subJected to the tallowing teats, 

4.4.2.l When sampling tests are specified on a nU11ber of iteJllll 
that are selected from a production run and one or mQre or t.his nuaber tail• 
to meet the specified tests, acceptance of all iteu still on hand and 
subsequent production will be withheld until the exten~ and cause or failure 
is determined. For operational reasons, individual tests may be continued 
ponding investigation ot a naaplimg t~st failure. However, final acceptance 
of the items on hand and subsequent production ie contingent upon the 
inspector's decision regarding the overall conformance or the product to 
specification requirement ■• When-correctiv• action has been accomplished, 
al~ necessary tests shall be r~ated. If inveatigation indicates that the 
detects ay exiet in items previously accepted, full particulars.concerning 
the defects; including reco11mendationa for correction, will be furnished to 
the contracting officer. 

4.4.2.2 Voltage regualtion.- The voltag~ regualtion shall be measured 
after the transformer haa reached a conatant temperature at rated kilovolt­
ampere load. The voltage regualtion shall no~ exceed the voltage regulat1or 
requirements apecified in Section). 
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L.4.2.3 Efticienc7.- The efficiency shall be measured after the trane­
fo:nner has reached a constant tanperature at rated ld.lovolt-ampere load. The 
efficiency shall not be less than the efficiency requirement specified in 
Sect.ion 3. · 

Leh.2.4 Temperature rise.- The temperature rise of the windings shall be 
measured bv the resistance method with the tranafo:nner mounted on a suitable 
asbestos board. The maximum temperature rise tms measured shall not exceed
2oo•c above an ambient temperature or 2,•c. 

4 • .5 All parts, specimens, or assemblies destroyed in mald.ng teata 
required by this specification or drawin~s, to determine compliance with the 
specification or drawings, shall be in addition to the quantit7 specified in 
the contract or p11rchase order and sh,ll be .t\lrnished vi thout increasing the 
cost or the contract or order, 

$. PREPARATION FO'R DELIVERY 

;.1 General.- The packaginc, packin~, and marld.ng requirements specified 
herein apply only to direct purchases by, or direct shipments to the Government 

,5.2 The transfnmer ohall be packaged 1n accordance with Oroup II ot 
Speci1'1cation ~ITL-P-6064 in a Type II, Class I container. 

,5.J }larldnf! of shipments.- Interior packa~es and exterior ~hipping 
containers shall be marked in accordance w.i. th Standard MIL-STD-129.. The 
nomenclature sha1l be as i'ollowaa 

Transformer, Power, * Autotransformer "or" * Step Down, 
400 Cycle, * Voita Input and Olltput, * kvl, Sing].• 
"or'' Three Phase -

Specification MIL•T-9219 
Mfr's. Part No. • 

*Applicable data shall be entered b7 the contractor. 

6~ NOTES 

6.1· The tranatormers covered by this specitication are intended tor use 
in LOO-cycle ac power systems t'or aircraft. 

6.2 Detini tioruu 

6.2.l Transformer.- The word ntranatomer" ■ hall be oonai&,ud as coYering
transfonner or autotransformer. 

https://marld.ng
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6.2 Qualification teat.a.• In the procurem•nt ot product.a requiring 
qualification, the right ia reserved to reject bida on prod~cta that ban 
not baen,subjected .to the required tests and found satiatactoey tor inclusion 
on a Qualit.\,ed Product.a List. Th• attention or suppliers i.1 call'4 tQ ~Jll, 
raquireMent, and manutactunrs are urged to caiamunicP.te with the Wright Ail' 
Development Center and lffange to haw the prodUcts that-they propose to 
otter to the Air Foro1 teated tor qualification in order that they may be. 
eiigible. to be awarde~ contract., or orders tor th49 products covered by thl• 
epeci.t'ication. Intomation pertaining to qualification ot products may be . 
obtained trm the Commander, Wright Air Development Center, Wrieht-Patterson 
Air Force Baaa·, Ohio, Attention, WCIE. 

NOTICE• When GOTem,ient. drawJ..nes, specifications, or o~her data 
are uiea tor i.ny purpose other than in coMection with a_detinitely 
related oo-,erment procur811lent operation, the United States Oonrn­
ment thereb7 incurs no responsibility nor any obligatd.on whataoeverJ 
and the fe.ct·that the Goverment ••Y have tarmulated, 1'11"1liahod, or. 
in •111 way. wpplied the _said drawings, specifications, or other data; 
is not to be regarded by implication,or otherwite aa 1n·any manner. 
lic•naing the holder or aJ17 other person or c-,.ration.,· or conve,ing 
any l'ig~ta or pemiasion to Jllanutaoture, ·use, or aell urf i)atente"
invent.ton that mq_ 1n aD7 wa7 be related Uierato. 
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