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- 1; SCOPE ro$i•~ 

1.1 Scoph. This spec1ficat1on covers the requirements and tests for the product1on of the 
impedance mate ing, balanced to unbalanced (balun) transformer, hereinafter referred to as the 
transformer. The transformer provides eff1c1ent transfer of high power radio frequency (RF) 
energy in the high frequency (HF) range (2 megahertz (MHz) to 30 MHz) between an unbalanced con-

. - centr1c~S0-ohm (coaxial) transmission line and a balanced antenna. 
- --- ... ......,. 4 id --;!'. ' ~,o. ;i°i 

l.?. Classif1cat1on. The transformer"shc,l'l be of the following types and power ratings, as 
specified (see 6.~).

t- - J - _",( 

Type.,f tr- - 5o"otims primary '1nlpe"dance unbalanced, 200 ohms ·secon<lary ,impedance balanced 
Type II - 50 ohms primary impedance unbalanced, 300 ohms"secondary impedance balanced 
Type III - 50 ohms primary impedance unbalanced, 600 ohms secondary 1mpedance balanced 

• Power 'l 1.0 kilowatt (kw)"'a~er:-age,- 2 kW peak envelope power (PEP)-
Power 2.5 - 2.5 kW averaqe ,' 5"'~~ P~P · 
Power 5 - 5.0 kW average, 10 kW PEP 
Power 7.5 - 7 5 kw average, 15 kW PEP 
Power 10 - 10 kW average, 20 kW PEP 
Power 20 - 20 kW average, 40 kW PEP 
Power 25 - 25 kW average, 50 kW PEP' ' 
Power 50 - 50 kW average, 100 kW PEP 

2. APPLICABLE DOCUMENTS 

2:1 Government documents. 

2.1.1 Specifications, standards, and handbooks. Unless otherwise specified, the following
specif1cat10ns, standard~, and handbooks' of the issue listed in that issue of the Department of 
Defense Ipdex- of- Spec1f1cat1ons and Stanoaros (DQ0ISS} spec1f1ed in tile solicitat10n fonn a part
of this specif1cation to the extent specified herein. 

SPECIFICATIONS 

FEDERAL 

VV-I-530 _ Insulating 011, Electrical (For Transformers, Switches, And 
'C ii-c'u1if Breakers) - -

J-- 'MI'i.'.ITARY~- - • -: :r' -

iMIL-I.:10 InsuilaMng Comppu_n!I, Electrical. Ceramic. Class L• , , M,IL-C-3650 GonneGtor.s, Coll}(ial, Radio Frequency, Series LC 
MIL-8-7883 Br~zi_og~Of Steels, Copper, Copper Alloys, Nickel 

Alloys, Aluminum, Aluminum Alloys 
MIL·C~l6173 Cq,,rro1fqn_PrevenJive Compo~nd. Solvent Cutback, Cold-q 

Appl'icat ion - ~ •.,_:<__ ' 

MIL-E-16400 Electronic, Interior Communication And Navigation Equipment, 
,N,avaJ -~ie.And ~hor~:-AGe~~r:,al Sp~~if1cat1on For 

' ' MIC-E-17555 1 E~tronic-Ana E-rectr-1cal 'Eq-uipment; Accessories, And 
.. - ' Rep,rrr'!_Peris; Paeka-9•1 ng:;And -pack fog Of 

'MIL-F-17655 "F ie11cl-.Gti'angesAnd F'feld..Change Kits; General Spec if icat ion 
For 

Beneficial comments (rec011111endations;taoj:IJ.t;jons1-'deleti'ons) and an-y perfloent data which may be 
of use 'tn'•imp'rov-i n~ -th 1 s document sholl_!lldl'J)e.~ addr:essed to: C011111and_er, ija~,a 1 Electronic Systems
Command (ELEX-8111). Washington, DC ZQ36p~ by using the ~elf-addressed Standardization Document 
Improvement Proposal (DD Form 1426) appearing at the end of this document, or by letter 

FSC 5950 
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STANDARDS 

MILITARY 

MIL-STD-105 "-~amii_l!n9~~rocedur~~""'~od Tables,For lnspect1on By Attributes 
MIL-STD-109 Quai!,.it-J~~8~surance T~~ms And Defini!jons 
MIL-STD-454 Stanoard General Requirements For Electronic Equipment 
MIL-STD-471 Maintainability Verifi~ation/DemQostrati-0n/Evaluation 
MIL-STD-810 EnvJ~c;,~_l!!eotal J~~t t1~t119f!s-An<t_ sng_i~er1'!9 ,Guidelines 
MIL-STD-1387 _ Procedures For,S1.tb_m~~ion-oJ~ppl~ationSor Approv11l Of 

Non-Standard General Purpose Electronic Test Equipment 
MS 91610 Connector, Receptacle, Electrical, Series LC, UG-352B/U 

HANDBOOK 

MILITARY 

Mll-HDBK-419 Grounding, Bonding, And Shielding For Electronic Equipments 
l;'nd Fac: i1 it, es 

(Copies of specifications, standards, and handbooks required by manufacturers in connect1on 
w1th spec1f1c acqu1s1t1on f4,nctiops should be o~t,ained from the contracting activity or as 
d1re~ted by the contracting offic~r~) 

2.1 ? Other Government pub-1 icat ion. The fol low1 ng other Government pub 1icat 10n forms a 
part of th1s specification to the extent specif1ed herein. 

PUBLICATION 

FEDERAL COMMUNICATIONS COMMISSION (FCC) 

Rules and Regulat1ons,
Part 15 Radio Frequency Se~y,ces 

{Application for copies should be addressed to Superintendent-of Documents, US Government 
Printing Off1ce, Washington, DC 20402.} 

-2. l. 3 -order of precedence. In ,the event of a confl 1c,t-liefween -the-text of this specifi-
c at ion and the references cited here1n, the text of this specificat1on shall take precedence. 

3. REQUIREMENTS 

3.1 General. The transformer shall be 1n accordance with MIL-E-16400, to the extent 
specified here1n. 

3.1.l First article When spec1f1ed, a sample shall be subJected to first article 1nspection 
(see 4.3 and 6.1) 

3.1.2 Transformer descri t,on. The transformer shall be designed for broadband operat1on. 
The transformer sfiall be suita5le for matching the characteristic impedance of HF antennas without 
adJustment. The transformer shal 1· be comp,,lete and, ready to install. The transformer shal 1 be 
mounted exposed to the weather and sha'll-provide the interface coupling between the unbahnced 
50-ohm output of an RF transmHter and the bahnced input of an antenna. 

3.1.3 Parts, mater1al~. an~ processes. Parts, materials, and processes shall be as 
spec1f1ed in 3.t.3.1 through 3.1.3'.3. 

'i :iip,1 j qi ..-.,

3.l.3.1 Parts. Parts sh}fl be.cl~aned attr_r fJ!;>rJcation tn a_ccordance with good 
co11111erc1al pract1ce. The cleaning process shall have no deleterious effect. Corrosive material 
shall be removed completely before_parts are mounted. All parts shall be new. 

3.l.3.2 Materials. Unless_other:W_lS.!! specified herj!j_!J,J!l_at~rials"sha11 conform to the 
Materials paragraph of MIL-E"-io400. A;ll:,.materials shall-·be-new. Fiberglass shall not be used. •
Materi~ls that are capable of -producing:ijangerous gases or other harmful toxic effects under 
conditions of 1nternal arc1ng, lightning, or fire shall not be used. 

2 
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3 .1.3 .2 .1 Diss 1m1 hr ii\et-als. ··unless- protec~ed ~9a inst electro lyt 1c corrosion, di ss 11r11 l ar 
metals as-,spec,ified- in Mtl-E-16400 under condH ions- fdr equipment exposed t9.s~lt spray, ~hal 1 
not be used· in intimate contact with·each other. ~Where it is necessary that· d-issimilar metals 
be assemb1Yed together, appro~al 1s·-r~qu1red. f-1"0IU ~f~~~'it,:ocu:ing act1vi~~~.:: ,_ •. _ . 

- ': - ..;r;-:...,. -; 4 ~ ~ ~: ~ "°' 1-c ~~ ~ .......:..J~r:-~::r ~;:--=... 

3.l.3.2.:2 Brittle mat_er1als. _Castings or-p~r}d,tma~e of ceramic. or·,other; .br,ittle ma_t,erial 
shall not be over-constrained 'by the means-used to·,s,ecure them. Mating s,urfaces=shall be-- •0 

accurately mach1ned to ensure 360 degree-contact bet~en the brittle.mater1al and the other 
surface._ •"?<>unting w~~hers of suitable plastic with long-life characteristics 9r soft metal 
hav1ng slight compres$ibi11tY ~h~)l be provided to prevent breakage or crack1ng of the parts. 
Lead washers shall not be us~d. · G, ,_,:-; =- ~ 

' ~ . · ·3.1.3.2.3 ·Arc-resistan1 mate~ials. Arc-resistant materials in aceordance with Requ1re-
ment 26 of MIL-STD-454 shall 6e·used for insulating purposes. _ 

, .. ' 
3.1.373- Processes. Unless otherwise specified herein, proce~ses shaii be··,n accordance 

with thl:"Proce·fse's paragraph_ of MJL-E-16400. Laminar X-500 may be usrd in l1eu of the pa1nt-
,ng speci•fied'lin~MIL-E-16400. ~- ~- -- - · 

3.L4 ·Electrical des1gn.- (lectrical design shall be as spec1f1ed 10· 3.1.4.Ltl'!r-ough ~· 
3.1.4.2. · , 

u-r .,,, - ~.---
l.1.4.1 WirinS and cabling. Inter~al wir1ng and cabl1n9 shall be designed so that inter­

mittent contact, vi ration, and internal'part movements·wjll not occur. and 1mpair performance. 
,- ::. .. :_ ~~~1~~-;; i 

3~1.4.1.1 Protection. W1res and cables shall be placed and prcite1:teo~to avoid rough or 
irregular surLaces or sharpr edges that could contribute to corona or arc and deterioration. 
Where,~ires ·an4·cabl'es are held, 1,ri,place_bymetaf·p•art1tions, shie).qs, 1nsul~tors or similar 
items; wires and c'ab les shal 1 be::.protecteii= l>y groninets or bushings._ Jrans'former des 19n shall 
preclude damage to cabling during cond1t"1ons of assembly, removal.~fnsfHion, and t1lt1ng of 
equ1Pf!1ent. C 

3.1.4.2 Groundin1. Grounding shall be in· accbrdance with Mll•H0BK-4l9. An external 
ground,ing terminal sha l be provided on the transformer. The ground ·terminal shal 1 be at least 
a 0.9525 cen'timeler (cm) (0.375 1nch (i!)~.)) di~eter threaded stud plus atfachrng hardware. • 

( _,a. - - -"lj 

-3.l.5 M~chanical design. Mechanical design shall be as specified jn~3.l.5.l through
3.1.S.7. 

-~ li- '11 

3.1.S.l Construct ion weldrn~; a~~s~ld;ring~., !he transforme/~lh·aniconform to the 
requ'ireillent s of.. MIL-E-l64M regarding construction, roundea corners-an~,edges, w~ld1ng, attach­
ment of wire and ~eads, arid soldering. 

,} •:;' 3.1.5.2 Brazing. Brazing of stee<t,: copper alloys, and-nickel all.oys shall conform to 
MIL-B-7883. ' ""' l"l'.":)-q i 

. ' 
3.1.5.3 ,Enclo.su.re mater,al. The_en<. ,vsure, shal 1 be constructed ent ,rely of aluminum, 

either cast or welded, in accordance w~th MIL-E-16400. 

· 3.1.S.4 Drilling. Holes shall be cleanly drilled and burrs removed. 

3.1.5.51 Riveting. ,~ivet1-ng shall2:not be used for- mounting par.ts:! 
-,_ -

1 
".j "-- t'~"'= ~ -- ,., ~ - = ; 

3.1.5.6 Secu~fog oi'pert's . .- Brackets, lug"s,, Jlanges. inserts·; bolt-s. and other mounting 
h"ard~are··or ,accessories ,shal 1 be such as to retain items securely ·wnen •subl}ected to ~pec1f1ed 
ser?v"ice conditions. Par.ts sllall be mou·nted:,so: ~b,tt loos~ning, wear of mounting arrangements, 
or permanent separation of~parts w1 l 1= 'not ·oGcur ,,wh~r, ttie, ;items 1n;~'::!t~_they are used are 
subjected to spec if ied service, sh t'pnient, 'and- i•nsta} Jll~ ion ~~r:idlin§: cond1t,1ons. Fr ict ,on 
between mating surfaces shall not be employed as the sole means of preventtng movement of fixed 
parts; parts shall be secured 1n such a manner that failure of a single screw will not free the 
part completely. 

3 
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3. l.S .7 Gaskets. Gaskets shall be .in a!:cordance with MIL-E-16--400.---.· --~ 
3.1.6 Th~rmal design-. Thermal de~_,i1gn ~shall Ji~~:in accord~oc~_w1th t~~ T_he_rmat d~sign

par,ag,r_aph oJ f,fI_L-E-1_6400 and shall conform t:o the' env-ironm:eotaJ-cotiQ.1t1Q_ns e>_f- 3.3. :ilf the 
trans'former i_s' ,of1~·toolecl;ith~ .~gntrafif:9t'- ~~all design the transformef'··so tnaf under ,worst 
electncal and environment-al= conaijions (g!~ 4.5:5.2)-; th_e oil-coolant_ temperature ,n the 
enclosure shall~rematn equa,l Jo or below _ros• Ce~s1us (C). This is r'equ1red in order to ensure 
that the flash point teml)er:.it~re of- the ?iT~is not-apprQ.~checi. _ 

- J 

3.l.6.l Coolant. Coolant dielectric flu1d or insulating_oil-shall be in accordance with 
VV-I-530. The transformer shall be complete with the proper amount of coolant needed for 
specified operat1on to one-half qu~rt.

0 

3.2 Detailed requirements. Detailed requirements shall be as spe~if1ed in 3.2.l through 
3.2.3.5. 

3.2.1 Weight and d1menf16n. The overall weight and dimension of the_!~ansfo~mer shall 
be an absolute minimum commensurate with good engineering practice. Transfor-mers of dimensions 
which appear liftable and over 15.88 kilograms (kg) (35 pounds (lbs)) shall be labeled. 

3.2.2 Electrical requirements. F.lectrical requirements shall be as specif1ed in 3.2.2.1 
through 3.2 .2. lO. 

3.2.2.l Freque~c~ range. The frequency range of the transformer shall be a min1mum of 
2 t-ltiz to a maximum ofO MHz. All other electr1cal requirements shall apply for all frequencies
in this range. 

3.2.2.2 Pow~r._ The)ransformer shall be capable of s1multaneou~1y·and_cont1nu_ously f:tl.f 
transm1tt1ng a forward power of at least the aver-age and PEP. as specifled (see 1.2)~. A·ll 
other e1ectnca1 requirements shall apply for any power 'level up to and 1nclud1ng the max 1mum 
power rating. 

3.2.2.3 Eff1c1ency.- The power transm1ss1on efficiency of the transformer shall be 
97 percent or better. 

3.2.2 4 Matchin6. The transformer shall be capable of matching a balanced se~ondary 
load to the 50-o~m un a~anced pr1mary load (see 1.2). 

3.2.2.5 _ Insertion volh e standm wave rat10 VSWR • The insert1on VSWR shall not 
exceed 1.3:1 w1 respect to oms or trans ormers o ower 1. The 1nsert1on VSWR shall 
not exceed 1.2:1 for all other transformers. 

~~ ::="' !-::.. 
3.2.2.6, Unbalance. The output power transm1tted th~Q~gh t~e transformer shall be palanced

with respect to"vorlf.age-and,,current to within 5 percent when operating· into a balanced load 
and to w1th1n 30 percent when operat1ng into a load with 25 percent lmpedance unbalanced with 
respect to ground (see 4.5.2.l.l). 

3.2.2.7 load. The transformer stfal'T_no~ have the pqw~r h~dl,ng~capab11lty degraded 
when terminateaw'Tth any load that has ~a VSWR of up to 3,S:J witti .f~ieect to nomrnal output
impedance and an-unbalance of up to 25 percent with respect to ground; ' 

3.2 .2 .8 S~ur~1ous_ f,r.egu~nc,_es. _ Spurious frequencies generated-ho tt.l~.: trans•fqryner as a 
_ result of s1gna distordon, br'"otner:·causes, ·shall not ,ei<ceed a power level 60 decibels below 

full power rat1ng: This level shall be as measured at the output or the transformer 1111th any 
load w1th-VSWR=of 0 up~to:~.5:1 and ,unbalanced up•to-_25.perc.en.~ ,wi.th respect to ground. 

~~ ~--} :il ~~ 9 .. ~ -= =,c--;= T (_.;-:_ -, : -~--!_._ ~ _- 1 

3.2.2.9 L1ghtr;!,1n1-pe.o.te.ct1on._ The transformer s~a~Lbe prpjicled 0 wHh_spark gap ,t;o ground 
type lightning RrOte~t on_for ~ot~ output ter-minals. Th~ gaps shall effect1vely bypass 
l1ghtning strokes having the successive current components spec1fied in a through c. 

4 
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a. An ini~1al component rising from zero to a crest value of 100,000 amperes (A) 1n 
5 microseconds (µs) .an~-decay1ng to 50,000 A in 10 µs from the beginning of the current and 1nmed-
iately LQl lowed by. -

b. A second component rising to 2QOO A with1n 5 milliseconds from the beginning of 
the fi~st_component and with a total charge transfer in excess of 20 ~qulombs, and 1nmediately 
followed by. ' - _ _ . 

c. A third component consisting of a charge of at least 200 -coulombs having a 
duration of 2 seconds or less 

3.2.2.9-.1 Re~eated eration. Th~ SP,~~ gaps shall be capable of byp11ss1ng s1x lightningo1strokes, each stro e·~ompr sed of the_current components specified in 3.2.2.9 with no more than 
20 percent change in the voltage requireci'for• gap breakdown. Twelve such strokes shall be by­
passed withoui fa1lure of .spark gap COffiP.Onents or any other components in the transformer._ 

- ' ~ .-~ .- l~ • # 4f'"'!le' :- .. = 

. •~ 3.£.2 .9 .2 - Repairabi11ty. - The' ~par~ gap·s· -shall be installed Or} the' outside of the trans-
fo_rmer Jn such a -way that .they can be· ~a~ily~--ins•pected and replaced w~ere the transformer ,di 

inlJOunt_~. Spark gaps shaJl_ be helj,, in place by either clamps or bolts. G'ap separation .~h_all 
ngt be subject to change due to t~erm~~1,exp6"ns1on or rotation at po1nt of connection to tne·· 
transformer. ~o part of tQe_transf~r:!"er enclosure shall be degraded; pitted, or otherwise 
dameged by operat 10n of the gaps. - • "' 

_ _._3.2.~·.9,,-3 Voltage •. The_sperk gap shall be set to arc at a volta~e ~o:that wl!en ,11ghtn.ing 
st,:!k_~s and-c1iuses-arcing an.Ji maxim~m rated RF power is being epp11ed at any frequency in-the 
~pecified band, arcing shall nqt be sustained by the appl!ed RF. The voltage shall be the 
lowist eossible voltage thaf_can be used with the specified power rating. -- _ _, 

:. --r 

3.2.2.9.4 Interior arcing. The transformer shall not be damaged when operating at full 
power and both out~ut term,nal spark gaps are arced and currents flow as specified 1n 3.2.2.9. 

. ~ 

3.2.2.10 Electromagnetic- 1nterference. In addition to the conducted0 spuriou~.r~qy1re­
ments of 3.2.2.8, the transformer shall be designed to preclude radiation 9ther than as 
intended for operation, so as to comply with Part 15 of the FCC Rules and Regulations for 
restricted rad1at1on devices as specified therein. 

~ 3.2.3 
, 

J1echan1cal requirements. Mechan,cal requirements shall be ~s specified 1n 3.2.3.1 
through 3.2.3.5. 

3.2.3.1 Connectors. Connectors shall be as-specified tn 3.2.3.1.1 through 3.2.3.l.4. 

3.~.3.1.1 Input connectors. lhe inR~t conne~t9rs (unbalanced side) of the transformer 
shall be~,of"the g_~s-barrier type and_sha\Lbe_c;a~atne of sustaining 21;093.0 kg per square meter 

~-r n- 2 ~ y = ~~= ~ r 

(kgtm) -(30 pounds per square 1nch (psi)) gas pressure. for Power 1, the~input connectors 
shall be a female Type Lt in accordance with MIL-C-3650, MS 91610;-for powers 2.5, 5, 7.5, and 10, 
~h~ 1n~ut connectors shall be a 4.13 cm (1.625 1n.) EIA coaxial flange, and for Powers 20, 25,
~-soi the 1nput connectors+shall be a 7 .94 cm (3.125 in.) EIA coaxial flange. The Joput con­
riectors'EIA shall_be cai>t~le_qf sustein1ng the mechani~a) stresses spec1f1eo 1n a through c for 
tndefinite periods of ti~e without loosening of ,parts, defonnat1ons; bM!akage, or developing of 
leaks. • • -, 

Alt1al pull and gush Bending moment 
l';;;r lie - = ~ t ~ ~ - jf f 

a. 1 Poier 1: 18 .144 kg (40 lbs,) 0.6915 kilogram-meter (k9-m)
(5 foo't'-pounds (ft-lbs))

b. Powers 2.S, 5, 
7.5, and 10. 45.36 kg (100 lbs) 2 0745 kg-m (15 ft-lbs) 

- ,c. Powers 20, 25, 
arid 50· _ :i 136.08 kg (300 lbs) 4.149 kg-m (30 ft-lbs) 

- -.~ 1 • ,.,, --"' !:---:;: ".,_ -- 1'" ,.. 

3.2.3.l.2 ¥Output connectors. Jhe output cp'~~~ctors (balanced side) of th~:~ra~sformer shall 
be 1n the form of two glazed ceramic feed-through 'Insulators. The ins~la~ors;~h'all be alumina 
cer:amic Grade L ~]_4, in accordance with MIL- I-10 The through-boa, stug \!Sed .with the output 
,insulatqr.. sh~U~e·•0.9525 cm (0.375 .ilJ.) in diameter., hennet1cally sealed'to the insulator, and 
t~readed w1tn 0.%25 cm ,(0.-375 i,n.) by 24 threads, I.9_05 cm 0(0.75 in.) long. The connectors 

•shall be complete w-1th a nut and was_her"fg(the through-bolts. 
' -!- ; ,.. -- = _J\.,---3; "i i"'----'"r~ 

3.2.3.1.2.1 Insulator terminals." Output term1nals·on the insuJa~f>rs shall' ~e-capable of 
holding Number 6 wire of either copper or alumfnum-as=spec1f1ed (see ~~2), without d'issimilar 
metal problems. In the event that encapsulation of the terminal aftercbnnection of the wire 1s 
required, encapsulating materials shall be supplied and shall be 1n accordance with ~IL-C-16173. 
The output connectors shall be capable of sustaining the mechanical stresses specified in a through 
c for indefinite periods of time without loosening of parts, deformations, failures, or developing 
of leaks. 
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Axial pull and push Bert<h ng nfomen_t • 
e. Power l • 9,072 kt (20 lbs) 0.4159 kg~m (3 ft-lbs) 
b. Powers 2.5. 5. 

and 7 ,5: 22.ii kt (SO lbs) 1.383 kg-m (20 ft-lbs) 
c. Powers 10. 20, 

25, end 50: 45.36 kg (100 lbs) 2.0745 kg-m (15 ft-lbs) 

The output connectors shall sustain, without damage, 111 e lectrii;a.1= sti:esses created by the 
specified operation of the transformer u.eer 111 environmental conclitionsin 3.3. 

'ii ~ :_ - _,..,. ,f -

3.2.3.l.3 Connector-l~etJons. For I tr1nsf•naer of Power~t, the-Jnput connector shall be 
located on the bottom _o,( t~e:.h'ansfonlef" •~~swrt ,eint ing vert ilal ly d_ownward w'fth"'the output 
connectors lotated on th,~ t_2h.~The-output_~onnector.,.<;eo\ers,_shal1 be_ a:minimu__mpf 5.08 cm (2 in.) 
apart. For all other tr.ans.formers, the input connector~snaM l>e -at- the bottom of the transformer 
enclosure facing vert1cafli;~~,~wafds. The 01ttptJt connecfors sh'il1~1>e-1ocated on the 'side of the 
transfonner opposite the mountini(har~11re. Transfor111er enclosures,- except thos_e of Power 1, shall 
be such that when they are set on their bettoms the 1nput connector does not touch the flat sur­
face it is set upon. -· ~ 

3.2.3.1.4 Output termllfal7 str.1ain reliefs. _E~cepj._ fpf;~r}risfo~rn~rs of Powers 1 and 2.5, the 
transformer shall have a mechanical'rstra\11 relief located on--trie· ouH'ide of the enclosure above 
each _oujput connector. The tjo strain reHefs sh1111 t>_e <;Cllll,ilet.e -with -insul ~ted extens ion rods with 
hardware; so ~hat they ~~n ~e~~se~ ~G reltt'fe 111 mechanical strain-from o two-wire transmiss1on 
11rie -conneGted to the output terminals. E1eh stra1n i;el tef assei!lbly shal 1 be capaole of sust111r11ng
at_le~st ~)36.08 kg (300 lbs(pull in any eirectk>n witho11t_bein9~c:l'amaged. Des1gr, of the strain 
relief !}Sembly shall be su~~that when tllle strai~ relief assembly ,s secured to the transmission 
line connected to the input terminals, the strain relief assembly will in no way interfere with 
nonnal operation of the transformer nor will it interfere with the transformer's lightning pro­
tection. 

3.2.3.2 Mount1ng. Th~ transfqrmer shall have hardware on one side of the enclosure for 
1110untin9. The mounting hardware shall-~ capable of holding-the_ tra_nsformer enclosure against 
a downward force equivalent to five tws tile lrMsfwaer's wei9ht.--The mounting hardware shall 
be made for the specific application (see 6.2). 

3.2.1.3 011 level indicator. If ~h~ transfonner has an 01l•f14led enclosure, the enclosure 
shall have an oil 1eve1l"T1ntfsi'c·a,tor•. The oil level indicator shall be _in the form of a 3.81 cm 
(1.5 in,) wide by 7 .62 cm (f i_n.) high tr'ans,areftt wtndow,with~-., ho1£1i:i:mtally inscribed line 
across tbe middle to coincide with minitllull .cceptable oil level for the specified-operation. The 
window shall be Jocated on the side of the enclosure in such a position that mounting the trans-
foriller wt 11 not obscure 1t. , 

~c,- ~,,. .. - I 

3.2.3.4 Air cushjci_nf ~Jf thetransfornier has an otl!f{l'J[~=enclosure, tQ~ !r.Jnsformer shall 
be designed so that the enclosure must only be partially filleo:w1th~o1l for proper coo11ng. wnen 
the enclosure is filled to the correct level with 011 and all access covers and l1ds are closed, 
there shall be en air pocket at th~ top, The air pocket shall be capable of absorb1ng or cushion,ng 
any expansion of the coolant or any increase 1~ interior pressure brought on by normal operation 

- - " 2
of the transJormer. Interior pressure shall not rise in excess of 7031 kg/m (10 pounds per 
square inch gage (ps1g)) when operating under any combination of,electrical and en~1ronmental 
conditions specified herein. 

3.~.1.5 Pressure.,. If the transfonner has an o1l~f1'1led enclosure, the enclosure shall be 
-capable of !_ithstanding an interior pressure of at 1ee~t 21,003':o kgtrn2 (30 psig) for an rn­
def1ntt!!7 pe~il?(I of time. This pressu~e shall not cause the enclosure to leak, rupture, explode, 
or be bent out of Shipe when operating under any combination of electrical and environmental 
conditions -specified -berefn. - •=- ~-

•~ -........... ~af-t 1_-i'-_. -

3.3 Environmental cond1tfoos. The 'tr-a'!_sfohner-sniM:biJ!e_sjgpe~ fO[ co_npnuous reliable 
operation under temperatur:e-, hllf!l~dity, wind speed,· sa·1trspr11y,, o~ :1c1n9 -c;oni:lit-ions for Range 1 
equipmen~s as SR~Ci,ft~d~in _MIL-E-16400, except th•t the upper tempe~ature qper-at-t'ng limit shall 
be-- 11•c in lieu ot 6~-~~ When subjected to t•e nonoperating temperature limit, the transformer 
shall not be damaged-nor its performance degraded. • 

• 
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. 
3.3.l Shock and vibration. The-transformer sn~11·w1thstand transtt,.Joad1ng, and unloading 

shocks and vibrations due to shipment and 1nstallrt4on handling withpuJs-7:,hfsJ:&al 9aih~e or 
performante degradation. The trj!n_sformer sh.all be subjected to the shock te·st of- Mll-STD-810, 
Method 516.3, Procedure IV. The~vibretlon·test shall be in accordance with Mll-STD-810, 
Method 514. 3, Procedure I. Transportation shall -t,e by truck, air_, rai-1 ~-- or _sh 1p. 

3.4 Safety. Safety shall be 1n accordance w1~h Requirement 1 of ,MIL-STD-454, and the Safety 
cnter1a paragraph of MIL-E-16400. ~ 

.I ,'j - ' -

3.5 Enclosure. The transformer"enc·losure--shl'll withstand an interior pressure at 

21,093.0 kg/m2 (30 psig} without def~rma't:;oh e~, phhJcal damage. 

3.5.1 Leakage-~ The enclosure leal(:age ,r.at ..ei:Shjlll not exceed 4 x 10-5 cubic centimeters per 

second (cm3/s)(2.44 X 106 aCUblC in, ((rt3Jf at ~a p~essure of 10,546.5 kg/m2 (15 ps1g) when 
measured tn acsordance with l_he test spec1fie"d~i'n 4.5.12.-

t :::::-- - - ~ i 

3.6 Support test instrumentation. Support test instrumentation shall be as spec1f1ed 1n 
3.6.l and 3.6.2. 

,SC - - ~-'.ll¥~
3.6.1 Line operation and maintenance test support. For maintenance and repair procedures 

•in· the technical manual, the selection of general purpose electronic test equipment (GPETE) shall 
6e determ,ned to perform the tests specified ·in-a throuqh c. 

.. .... t f 

"r a. Circuit performance 
b Alignment 
c.- Fault location 

, 3.6.2 GPETE. The ut1l1zat1on of the GPETE, not on the list for support testing, shall be 
requested ,n"""a"ccordance with MIL-STD-1387 · 

! 3.7 Jidentiftc'at,on and markin . Unless,~t;erwYse- specified (see 6.2), identification and 
marking shall conform to the ldenti7,cation and Marking paragraphs of MIL-E-16400. 

1 r,--- - I 

3.8 Maint-ainability. Mamtainabilfty _shall be as .specified ir, 3.8.l and 3.8.2. 
i ... l 

3.8.l· uantitatwe marntamabilit _re"yir.emenfs'. The tr:c1nsformer shall have an equipment 
~epa1r time o no greater than 'hours, wWen,repair is accomplished by replacement of parts 
by an Electronic Technician 3rd Class i~a Navy'C.ormiunications'Stat10n. ERT includes fault 
isolation, disassembly, interchange, rea;sembly, alignment. and checkout. 

. ~.• I 
3.8.2 ualitative maintainabilit re~tirements. The transformer shall be constructed to 

prov1de ease o main enance, access _ ty,~ an rep ac"enfent 'Of al 1 parts, and shal 1 be f1eld-
repairable. - ' "'~~ - -

I 

3 9 !Workmanship. Workmanship shall Je in accor:ance with MIL-E-16490,
! '!f•• 1f!J I r f 

4. 9UALITY ASSURANCf PROVISIONS- t 

4.11 Responsibility for ins~ection,., ~nless otherwise specified 1n the contract or purchase 
,order, the contractor is respons bJe 1or tbe performance of aJl inspection requirements as 

l lspecified herein! Except. as otherwiie \peci~i<>d in the contr~ct or purchase order, the contractor 
Jmay use ~is own or any other faciliti~s•su~toole for the performance of the ins~ection requirements 
spec1f1e~ her:e1n, unless _disapproved ~bt_ th:e Government. The Government reserves the right to 

1--perform any Q.f ttie_ inspect ions set forth 1n the specific at 10n where such inspect ions are deemed 
11,"hnecessar;y to assU:re·supplies and ser\'ices feonform to pr:escrjbed requ1rements. 

• - ;._ ~ ••• " :.,~, tltf~• -l . 

4. l. l Government ver if ic at ion. A11 qua 1 tt; ass~r an~~ operat io~s performed by t'he contractor 
',_,.will be,subi)e~t t_o G9_v~rnmen~-:-!!i;:lfi~f1on a~_any time. Verif1cat1on will cons·ts-t of, but is not 
• Hmited "to,,: a) ,,surve t Jl ance of the operat'i'«Jii'rto _d_etermine tt:i_at pr act ices. methods, and procedures 

1 rl, , ,, of the wr 1 t,t~ri ..9u~ 1) ty program 'ari~ be"fhg11"pr.oper,1\Y ip'p.Hed, b) Gover;nmen1.-product t nspect ,on to 
II 1' measure qua,ln ty of. I the product t'o be1r'-df'f'i!r·eo for ·accept ape~, :,and Cr Government inspection of <le livered 

\._/ products to, assu.re:,COJIIPl.i.atice, wt\h' at1~~·nspfct~1'bn ;requirements of thf~ specif1cat1on. Failure of 
the contriactor to promptly correct def'ic1enc·1·es.,d1scovered by him or of wh1ch he is notifled shall 
be cause for suspension of acceptance'"unt'itl""'col"rect·ive act ion has been taken or unt 1 l conformance 
of the product to prescribed criteria has be demonstrated. 

7 

https://cm3/s)(2.44


- -

---

Mll-T-28732C(EC} 

4.1.2 - - ons. Quelity Jssurence tenas used 1n thh 
s pee 1ft cat 10 - ~ • 

4.2 Classification of inspect1ons. The inspection requirenents specified herein are 
class,f,ed as specif,ed In a through c: 

a. First article-inspection (see 4.3) 
b. Quality conformance inspection (see 4.4)

1. Production 1nspect1on (Group A) (see 4.4.1) 
2. Production control inspection (Group B)~(see_4.4.2) 
3. Environmental inspecUon_ (G!oup C) (see 4.4.3) 

c. Inspection of preparation for de"Hvery (see 4.8) 

4.3 First article inspection •. Unless otherwise spec;Hied (see 6.2}-, one ,tr,i!nsformer of 
each type and power shan'be l"equired for f ti:st.., article ~1nspec\ ton. Ftrst art 1c-le -inspect ton 
shall cons1st of all exam1nat1on and testing oe~essery to dete"'!ine coillplience wt~h the require-
ments of this specification First article inspection shell include the tests specified in 
TABLE I. 

TABLE I. Examinations and tests. 

Examinat1on or test 

Surface examination 

Workmanship 
Operating 

Weights and dimensions 
Spurious frequencies 
Wrnd spee_d and icrn,g 
Enclosure mechanical 

strength 

Efficiency, power, and 
load VSWR 

L 1ghtntng 
~ 

; ' 
Sho.«=k, and vibratJo_n 
·Salt ,:Spray 

~ 

-Po,wer, 
e 

Leak and pressure 
~ 

Requirement
paragraph 

3.1.3 through 
3.1.3.3. 3.1.4.1, 
3.1.4.1.1, 3 .1.4 .2, 
3 .1. 5 .1 thro_µgh 
3.1.5.7, 3.1.6 ,,l, 
3.2.3.1 through 
3.2.3.2, 3.7 
3.9 
3.2.2.1, 3.2.2.4, 
3.2.2.5, 3.2.2.6 
3.2 .1. 3.2.3.l.l 
3.2.2.8 
3.'3 

3.2.'3.1.l. 
3.2.3.1.2, 
3.2.3.l.4, 3.5 

3.2.2.1 through 
3.2.2.7 
3.2.2.9 
through 
3.2.2.10 
3.3.1 
3.3 
3.?.2.2 

- -- - ~ r..._,_ 

3.2.3.5, 3.5. 
-

Test 
paragraph 

First 
article 

inspect ion 

4.5.1 
4.7 

X 
X 

4.5.2 
4.5.3 
4.5.4 
4 .5.8 

X 
X 
X 
X 

- -
4.5.11 X 

4.5.S X 

4. 'i .6-~-
4-.i; .lCl'. 
4.5.9 
\.S._7. 
4.5.12 

X 
X 
X 

x 

Qualtty conformance 
tnspectton 

Group A Group B Group C 

X 
X 

X 

X 

X 

X 
X 

-

X 
X 

4.4 _Quat1t.Lconformance inspection. Quality conformance inspection shall be as specified 
in 4 4.1 throqgti_;4A~4. ' -

, -s--iff - - - ~ - - - -_:;.. - - ; - - - ;;. ,. { ~ I - ~ u .,_ 

4 .4 .1 Prod~ct ion rns,ectjion (Group A~.-_ Pr~u~!-~& 1Q~pec~1~~,tlll~ ~~ conduc~ed .on every 
tran~former pffered for de ivery. Produ~t on 1nspect1on shall~c~r\se~suc~ ex111111nit1on and testing 
whu:h w11fp,rc;>Ve the workmanship and reveal the omtss1otls a~ e:tri?t1;of:::!t,~~product1on,process such 
as functionar ~nd l'.!_erformance tests at a l1mited numberJ,.of-po1nts";=t'est:J-.t1·1ch detect deviations 
from design. tests ~of adjustment. and· tests which detect hid~eQ defects·of·materiel. Production 
inspection shall include the examinations· and tests specified 1n Group A of TABLE 1. 
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4.4.2 ·Production contro~ 1ns ection Grou B . Production control inspection. including 
- ,.,, \"'amp ling• sha con orm o an o e nspe~t ion procedures'_ fgr ._spec ia 1 1nspect1on levels of 

_A M1L-STD-1O5. The 1nspect1on level ~s~aJJ bee~~~~ f~r:n~•rmal. tight~n!di ~~a reduced 1nspection.
-~Product1on control inspection shall b~ pe~foniled 6n'transformers that have-- passed production

1nspect1on. The transformers shall s~t1sfactorily conform to the requirements of production 
control inspect10n pnor to release for shipment. The acceptable qualiti level shall be 6.5 
percent defect\ve. 

4.4 2.1 Rejected lots. If an inspection lot is rejected. the contractor may withdraw the 
lot from further inspection. The contr-a~ctor may also rework a rejected lot to•correct the 
defective un1ts and reinspect-the loF using tightened inspection. ~ejected lots shall be kept 

- -separate, from new lots and sha 11 not ; lose t.he ir identity. 

4.4.2.2 Nonconformance and retest.- Ila samP,,le unit falls the 1nspect1on spec1fled in 4.4.2. 
the contractor shall 1mmed1ately investigate tne cause of ~ailure and shall report to the Quality
Assurance Representative (QAR) the results"thereof and deta1ls of the corrective action taken to 
correct units of product which were manufactured with the same conditions. mater1als, and 
processe~; the transformers shall then be retested. 

. 
4.4.2.3 Corrective action. If corrective act_ion results· ,n a change of parts. electrical 

or mechanical layout or function or if the QAR does· not co_ns ider "t:hat the correct ,ve act ion wi 11 
... 1 t - <-., / :,- _ ~ _ ~ :f. ! I

enable the product to conform· to specified requirements or~ if the contractor cannot determine 
the cause of failure. the ma~ter shall be referred to the contracting officer. The procuring 
activity will require correction to the transformers already delivered under the contract in 
accordance w1th MIL-F-17655. 

4 4.3 Environmental ins ection Grou C • fnvironmental inspection shall be accompl1shed 
on a sampl1ng as1s as spec1 ie 1n Environmental 1nspect1ons shall encompass env1ron-
mental tests to prove the durability of the-materials. parts. and the transformer as a whole; 
wind speed and 1c1ng tests;-tests of-the effects of changes of environment (such as extremes of 
temperature and hum1d1ty); effects of salt air; and tests of the effects of shock and vibration. 
Env1ronmental inspection shall include the examinations and tests shown ,n Group C of TABLE I. 

4.4.3.1 Sampl1ng for environmental 1nspection. One transformer shall be selected from each 
successive 10 transformers or fraction thereof, produced. The first sample transformer shall be 
selected from the fi~st mont~•s prgduction. 

4.4.3.2 Nonconforming environmental sample units. If a sample un,t fails the 1nspect1on 
spec1f1ed 1n 4.4.3, the contractor shal~i~diately investigate the cause of fa1lure and shall 
report to the QAR the results thereof _an]._,details of the corrective act1on taken to correct units 
of product which were manufactured underl!l"ffie same-cond1t1ons. w1th the same materials, processes. 
and so forth. If the QAR does not ~ii'r'fsider~that the corrective action will enable the product 
to conform to specified requirementi~:::Jif tht contractor cannot determine the cause of failure. 
the matter shall be referred to th~- cqnw;act1ng officer. 

~-~ -, 

4 4 4 Reins ection of confom'in ~~QC!uctiop control and environmental sam le transformers. 
Unless otherw se spec e see ,_ .#~:2"'P e.y-a~s armers c have een su ecte to, and ave 
passed, production control (Group B) ~n;environmental (Group C) 1nspect1on, or both, may be 
accepted on the contract provided all damage has been repaired and the transformers are 
resubjected to, and pass, production-inspect16n (Group A) spec1f1ed 1n 4.4.1. 

4.5 Test methods. Test methods shall be as specif1ed ,n 4.5.1 through 4 5.12. 

4.5.l Surface examinat1on. Transformers shall be examined for conformance to 3.1.3 through 
3.1.3 3, 3 1.4.l, 3.l.4.l l, -3.1.4·.2·p•3,_1.1:5.l through' 3.1.5.7. 3.1.6.1. 3.2.3 l through 3.2.'3.2, 
and 3 7 for: 

a. Assembly and f1t. mech~a,flcal safety. and marking 
b. Materials. parts. and finish 
c. Treatment for prevent1on of corros1on 

I- - .. - =,.- ♦ -'II i -

4.5.2 Operating test. The £r~nsformer shall be energized and subjected to an operating test 
to ensure, qualitatively, conformance'tQl~'afety requirements and•the proper funct1oning of the 
transformer. including as a minimum. the tests specified in 4.5.2.1 and 4.5.2.1.1. 

4.5.2.1 Matching Sweep frequen~_ftechr,iques shall be used to demonstrate compliance 
with 3.2.2.1. 3.2.2.4. 3.2.2.5, and 3.2.2.6. 

9 
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4.5.2.1.l Unbalance. The degree of u~b~lance~hen feed-ing a balanceQ_ load shall be measured 
as specified ln 4.5.2~1 tor conform~nce t9 3.2.2.6-and the d'Jgree of ;un~alance shall be measured 
as follows: The term~ination assembly (see FIGURE 1) consists of selected resistors R and R •1 2 
which are connected to the output terminals via transmission lines Z01 and Z02 . The charac­
teristic impedance of z and 2 is established by the diameter of the connecting wire

01 02 
used and the wire's proximity to the ground plane. To the junction of R and R is brought the1 2 
neutral voltmeter connection. Capacito~s ~l and c • approximately 0.6 picofarad (pF) provide

2 
isolation and ensure that impedance loading effects of v and v2 are minimal. The division

1 
ratio must be established in order to relat'e voltmeter readings to actual tenninal-to-gt.ound voltage 
The manufacturer shall also test the tr~nsformer when loaded with a 25 percent unbalanced load. 
This procedure shall, as a minimum. test for degree of unbalance of output voltage and current. 
The procedure shall be as specified 1n a tnrough f: 

a. Read c1• Ve to approxi~Jtely 0.6 pF capacit~nce 
b. Read VN on Boonton model 91CA vacuum tube voltmeter, or equivalent 
c Read v

1
, v2 on cl Volt-o-meter, or equivaJent 

d. = one-half of the rated balanced impedancekR1 • R2 Z01 = 202 
e. and are the meter voltage readings corrected for voltageV01 v02 

division 
f. VN • neutral voltmeter reading 

2VN
Percent unbalance= 

GROUND PLANE 

FIGURE 1. Termination assembly. 

4.5.3 Weights and dimensions. Weights and dimensions of all units comprising the 
complete transformer shall-be determi'ned for compliance with 3.2.l E:xact dimensions of 
input connectors shall be determined for compliance with 3.2 3.1.l 

1.. ' -

4.5.4 Spurious frequencies. The transformer o~tput shall be swept between 0.S MHz and 
500 MHz (excluding the operating frequency) while operating on eacb of the OReratlng frequencies.
2.0-MHz, 2.5-MHz, 3 MHz,-3.5 MHz, 4 MHz, 6 MHz, 9 MHz, 15 MHz, 20 MHz, 28 MHz, and 30 fltlz, at 
full power to determine compliance with 3.2.2.8. 

4.5.5 Efficiency, power, and lQa~ VSWR tests.~ Oetermining ambient and transformer oil 
temperature at half-hour intervals is required for the tests specified in 4.S.S.l and 4.5 5.2. 

10 
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.-4~5.5.l Eff1c1ency. The effic1ency of the transformer shall be measured as speclHed in 
a and b for conformance to 3.2.2.J: 

• j • 

Sa" a. The 50-ohm output of the RF generator (transmitter or equ_iva)ent) to be used shal 1 
be copnected-~o tne SO-ohm input of the transformer. ~Terminate the balanced termtnals 1n a 
ma,t_ch~d resistive load: Apply full average ,-power to.·the 50,o~m input end: ~frlnbient room 
temperature sn~ll be held at 25"C ±2"C. Maintain applied power unt11=tr1nsfonner temperature is 
stabilized. Temperature measurement shall not:be influenced by the RF field. Stabilization · 
shall have been achieved when temperature rise ,s less than o.s•c per half1hour. 

b. Oe-energ1ze RF power. ~llow the transformer temperature" to decrease to room ambient 
(25"C ±2"C). ~M,thout changing physical setups, 11.nsert a heating element (Watlow Firerod, or 
equivalent; heat density~shall not exceed 20 watts, per square inch) into.the transformer and 
connect to a variable voltage source. Apply·power-.,t_o heating element unttrtransformer 
temperature stab11 izes to same temperature (,:0 ~•cf ·as !!thieved -in a. Power" input of b 1s equal 
to power loss of a. Effic1ency shall be computed as follows: ' 

Efficiency (percent) • (Power input, a - power input, b) x 100 

Power 1nput a 
The efficJten~y of the transformer shall be conf1rmed at 2 MHz, 4 MHz, 9 MH1, 15 MHz, 28 MHz and 
'30·MHz o~ at-any other frequency necessary to establ1sh perform~nce throughout the 2 fittz to 
30 MHz region of the RF spectrum. A power circulating dev,ce may be used providing the required 
power flows through the transformer. · , - ' 

I ' 

4.5.5.2 Power, load VSWR, 
-

and thermal design test. The transfonner shall be considered to 
have failed this test if its temperature does not stabilize dur1ng the efficiency test. The 
trari'sformer shal 1 be tested w1th full ( average and PEP) power applied ·over an uninterrupted 
24-tiour-·pemiod-. Application of power sh'aN b~1.at the_frequency at which efficiency is lowest. 
The~load VSWR shall b~.2.5.l w1th current·pe~~i~g at-the"1nput terminal and with a 25 percent
un~alanced load 1mposed on the'transfor:merc-,t~}t~d. The. transformer shall not be e~posed to 
fans•or-forced drafts dur1ng test per1ods • .llinbient conditions shall be 11•c ;2"C._ The test shall 
be repeated with the load cnosen to 1mpose=a,,!Tl~~iml!ffl voltage condition at the coaxial terminal of 
the transformei; tested. Arcrng, warping, or deterioration of components, -pre;,sure exceeding that 
specified 1n 3.?..3.4, or leakage of cool1ng, fl~id or insulating oil, shall be cause for reJect1on. 
Th1s test shall be performed prior to the operat~ng test of 4.5.?. and the spur1ous frequencies 
test of 4.5.4. 

4. 5.45 Electric a 1 over load test. The contractor sh al1 devise first art,ic le testing to verify
compliance wi\h the requirements of 3.2.?..9 through 3.?..?..10. The tests in this procedure shall 
accurately' 'rnclude subsequent checks for _!:li_aoges 'rn electrical charactenstics including insert ion 
VSWR and unbalance • 

•,,1 4.5.7 Power test. The power test sha-11 be performed as specified rn 4.5.5.?., except that 
temperature'and humidity shall be factory ambient and duration shall be until thermal stability
is reachea ( see '4. 5. 5 .1) • · _:_.:::__-:;:;:: 

- "'s 

4 5.8 W1nd sweed and 1c1ng. Conformance with the wind speed and 1c1ng requirements of 3.3 
shall be demonstra ed by simulated loads. 

-~ V '4~5_:9 Salt spray test. The !ia~t, ~pray test shall be performed in accordance with 
MIL-E-16400. The salt spray test ,s not·•required, 1f, metal parts used on the exterior of the 
transformer are corros 1on-res 1st ant 'as spenfied ,1n MIL-E-16400. 

"=- I f'3 ti,. ..,,, 

., 4.'5.1•0 Shock and vib_ration. Tests slial1°be per.formed to demonstrate,compliance w1th 3.3.1. 
The transformer shall be in a nonbperatingi condit1on.during the test and shall be capilble of 
normal operation 111111ediately after each of~the te~ts are comRleted. The test shall be performed
prior to the operating test of 4.5.2, and the leak and pressure test of 4.5.12. The interior 
shall be exam1ned for loose or deformed parts. 

4.5.11 Enclosure mechanical strength test._ The enclosure mechanical strength test shall 
be as specified in 4.;.11.t through 4.5.ll.3. ~\J 

~ a! ~ ;,. 

4.S. t l.1 1nput and output connec::t:ors:. , Tbe~J np~t and output connectors sha 1l be subjected 
to the axial pull and push, and bend1n9 lllQlllent~forces as specified in 3.2.1.l.l and 3.?..J.l.?.. 
Each fo~ce shall be applied for at l~ast t ~q,u[-~ The bending moment shall be applied first in 
one direcUon and tnen in the opposite ,~t~,ct·1,on. Any deformation or failure of the connectors 
or the surfaces to wh1ch they are mounted shall const~tute failing to pass this test. This test 
shall be performed prior to the leak a~~ pressure test of 4 5.12. 

11 
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4.5.11.2 Output terminal strain reliefs. Both strain reliefs shall ~~-s1multaneously 
subjected to the pull •~~ec1fied in 3.2.3.l.4. First, this shall be done wAih the strain reliefs 
parallel and ,n--a,hoclZQQ~~l plane. Next, the ~tr~in reliefs shall be 1n a horizontal plane and 
pointjng away from each ,other ~pas to form a 90-d~gree ~ogle. Third, the strain reliefs shall 
be in a plane slantiog-ypwaro ~5 degrees from ho~1iontal and pointing away from each other so as 
to form a 90-degree angle. Each of the three stat1e pulls shall ~ast at least 1 hour. Any 
deformation or failure of the strai~ reliefs or the surfaces to which they are attached shall 
constitute failing this test:. 

4.5.11 3 M6unti~g: ·T~e transf6Y1Jler shall first be mounted und~r the,cond1t1~ns specified 
(see 6.2). The transfdrmer shall then have a vertically downward force applied to Jt four times 
1ts own weight-. Nex~,"the strain rel1ef test of 4.5.11.2 shall be.~erformed. fhe test of 
4.5.11.2 shall only be performed once, provided the test is done stmyltaneously with the mounting 
test specified herein. Oeformat1on or failure of the mounting constitutes failing this test. 

4.5.12 Leak and pressure test - The transformer enclosyre shall be tested for leaks and the 
ab1l1ty to withstand 1nternai pressu~e. Testing for leaks shall consist of f1rst filling the 

,nterior of the co~tainer with 100 percent fluorocarbon gas to 10,546.5 kg/m2 (15 ps1g). All 
surfaces, welds, gaskets, seams, and connectors shall be __exam1ned with a halogen leak detector 

2capable of measuring leaks as small as 4 x 10-5 cm3/s (2.44 x 106 ,n. ). Any evidence of leaks 
of this magnitude or greater shall be cause for rejection of the enclosure. Enclosure strength 

shall be tested by pressur1z1ng tht enclosure to 21,093.0 kg/m2 (30 ps19) and carefully 
examining the enclosure for deformation. Oeformat1on, rupture, or explosion of the enclosure 
shall be cause for reJect1on. 

4.6 Ma1ntainab~l1ty demonstrat100. Conformance to the ma1nta1nab1l1ty requirements 
shall be demonstrated -in accordance with Test Method 3 of MIL-STD-471. The ma1nta1nab1l1ty 
demonstration shall be successfully completed" prior to the delivery of production transformers. 

4.7 Workmanship: The transformer shall conform to the requirements specified 1n 3.9. 

4.8 Inseect1on o~ preparation for delivery. Inspection shall be performed to ensure 
conformance with the requirements of Section 5. 

5. PACKAGING 

(The preparation for delivery requ1remeot~-spec1f1ed herein apply pnlycfor direct Government 
procurements. Preparation for delivery requirements of referenced documents listed 1n Section 2 
do not apply unless SP,e~1f1cally stated 1n the contract. Preparat1on for delivery requirements 
for products procured by contractors shall be specified 1n the 1nd1vidual order.) 

5.1 Preservation and mark1n . Unles$ otherwise spec1f1ed herein. 
preparation or de 1very ~pa be 111 accordance with the applicable levels of preservation, 
packaging, packing, and marking specified 1n MIL-E-17555 (see 6.2). 

6. ~OTES 
I q 

6.1 Intended use. TQe transformers covered by this spec~f1cat1on are intended for instal­
lation at Naval Col111lun1cat1on Stations worldwide. The transformers will provide tbe interface 
between.the unbalan~ed, output of_ ~~.RF transmitter and the balanced input of an antenna, and 
will _normally tie mounttd outdoors 1n -a completely unsheltered environment. Although transformers 
could be used for e1the~ transm1tt1ng of rece1v1ng purposes, Power 1 1s pr1mar1ly intended for 
receiving purposes and the others for transmitting. 

6.2 Ordering data. Procurement documents should specify. 

a. Title, number, and date of this spec1ficat,on 
b Type and power (see 1.2} 
c. Terminal material (see 3.2.3.1.?.l) 
d. Mounting (see 3.2.3.2 ~Qd_4~5.11.3) 
e. ldentif1cation and marking (see 3.7)-
f. Number of first article samples to be submitted 1f other than specified 1n 4.3 

• 

• 

• 
g. When reinspected production control and env1ronmental Sc'lllple transformers may not 

be accepted (see 4.4.4) 
h. Levels of preservation, packaging, packing, and marking (see 5.1) 

1? 
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6.3 First article. When a f1rst article is required, it shall be tested and approved under 
the appropriate provisions of 7-104.55 of the Defense Acquisition Regulation. The first article 
should be a first production item. The first article should consist of one transformer of each 
type and power. The contracting officer should include specific instructions in all procurement 
instruments, regarding arrangements for examinations, tests, and approval of the first article. 

6.4 Field change kits. If field change kits are necessary to correct latent or design 
defects subsequent to transformer delivery, the kits should be in accordance with MIL-F-17655. 

6.~ Changes from previous issue. Asterisks are not used in this rev1sion to identify changes 
with respect to the previous issue, due to the extensiveness of the changes. 

Preparing activity: 
Navy - EC 
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