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MILITARY SPECIFICATION

WAVEGUIDE,RIDGED ASSEMBLEES, FLEXIBLE AND RIGID

GEMERAL SPRCIFICATION FOR

1, SCOPE

1.1 SCOPE.- This specification is a performance type of speci=
facation for Ridged Waveguide Assemblies. These Ridged Waveguide
Assemblies, rigid and flexible,
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with the

shall be constructed in aceordance
-“echanisal gnﬂ_ alactriecal reaul rements of
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requi res the applicable drawings
in order to insure interchangeability.

1.2 CLASSIFICATION

1.,2.1 DESIGNATION.- The designaii
be as indicated on the bl

1.2.1.1 SIZE.~ The size is identified by the detall drawing indlica-

ting the inner wide dimension of the matched rigid waveguide, to the

nearest hundredth of an inch, with which the waveguide assenmbly wiil
mate.

1.2.1.2 IDENTIFICATION NUMBER.- The identification munber fer the
wvaveguide assemblies shall be as shown on the detall drawing.

1.2.1.3 LENGTH.~- The length of the assemblies shall be as required
on the detail drawings.

2. APPLICASLE

!

DOCUMENT.

2.1 The following specifications, standards, and publications,
of the issue in effect on date of invitation for bids, fom a part of
this specifications

SPECIFICATIONS

Federal
NN-B=591 Boxes, Fiberboard, Wood=Cleated (for Domestic
Shipment)
NN=B=621 Boxes, Wood, Nailed, and lock-Cormer
NN-B=631

Boxes, Wood, Wirebound (for Domestic Shipment)
NN=P=515 Plywood, Container Grade
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111-B=636
PPP-B-601
PPP-B-676
QQ-A-601
QQ-B=691

Blisery

JAN-P=103

JANeP=106

KIL-F=3922
MIL-B-14229

¥I1-3-10377
MIL-L-105K47

oTANDARDS

DRAWTINGS

ALrr Force

5706239

— o

5]"4(‘00
575):010
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Boxesy Fiber Corrugated (for Domestic
Shiment)

Boxes, Fiber, Solid (for Domestic Shipment)
Boxes, Wood, Cleated-Plywood

Boxes, Set-Up, Paperboard

Aluminum Base Alloys; Sand Castings
1

g

Packaging ard Packing for Overseas Shipment
-Boxes; Wood Cleated; Solid Fiberboard
Packaging and Packing for Overseas Shipment.
-Boxes; Wood, Nailed

Boxes, Wood, Wirebound (Overseas Type)
Packaging and Packing for Overseas Shipment
-'30xcs, “Fiberboard (V-Board and W-Board),
Extericr and Interior

Preservation, Metncds ol

Pac).aging and Packing for OV
=Cartons, rolding, Paperbea._‘
Flanges, Waveguide, and Associated Fittings
Boxes, Paperboax'd, Metal-Stayed

Dox, Wood, Cleated, Veneer, Paper Overlaid
Liners, Case, “Waterproof

3 [
-
o

@

0

[

Sampling Procedures anc Tables for Inspec~
tion by Attributes

Marking for Shipmen‘t and Sturaga
Idenuucauon Farking of U.S. Milltary
Froperty

Tact Metheds for Electronic and Electric
Component Parts

nge, Waveguide Tapped Hole
Flange; wavg‘_ ide Plain Hole
Vavgeuide Assembly, Double Ridge Straight,
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5784242 vavezuide Assembly, Transistron Double
Dlﬂnﬁ ‘ - _
. 5TBLZAS "!“mid' Assehbly, 90° Elbow, "H",Flane,
Daublo Ridged e
STRLBLL Haveguide Assembly, 90° Elbov, FB" Fi&&S)
Double Ridged e Plame
5%5 uaveguido ”smbly’ k’ mw-, B se=="3
Double Ridged _
5TBL246 Waveguide Awssmbly, 150 Elbow, "E* Plane,
Double Ridged
STBA247 waveguide Assembly, Double-Ridge Flexible
5784248 Yavezuide, Double-Ridge, Rigid
57BLZALT Hm_ramido Assunblyh Dori:blo Ridge, mgm
86 !'lange-\iuveguido, ain Hole, Pressurissd
2:7721‘:‘1.37 Flange Wavegukdd, Tapped Holse, Pressurised tliee
57BL5L5 Electrical crmracuafistics, Usweguide Assem |
T Roqulruenu ior
57B45E0 Gaskst
- STBASEL Gaskeb
578,582 Gaakat Assembly

wrver TAATPTINS
S o
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Federal

cataloging Hendbooks Bi-l and H4-2; Federal Supply Code for
Manufacturers.

of specifications, standards, specification 31::021 ?:}
,,......-vat-icms required by contractora in connecuon Wiia 5

pecas st
rrocuresent functions should be obtunea fram ths procuring agen

e Akl "o 14
or as directed by the contracting off'icer.)
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2.2 OTHER PUBLICATI NS .~The following docun:mts form a part of

o ——

this lpeculcauon. Taleas otherwise 1nd1mt.01. the issue in effect om
date of imvitation for hida shall apply.

CONSOLIDATED CLASSIFICATION COMITTEE

Consolidated Freight Classification
Rules.

nea
<

ifi-
Application for cop' nould he aildressed to the Consolidated Class
(el?:.un uumitt.ve,rzgz Chicago Union Station, Chicago 6, Nlinois )e

3. REQUIREMENTS

3.1 DETALL oPECIFICf\TIO‘Wo.-Au' Forcs Drawings shall serve as
the ~etall specificationn for the PUFpOS®s of this specificstien,
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3.2 MATERIAL.- The material for each part shall be as specifidd,
Towever, when & definite material is not specified, & material shall
b ussd uhich will he smitahle for its intended use. Acceptance or

nsti

tuent material shall not be construed as a guaranty
of the acccptance ot the finished product.

3.2,1 COPPER ALLOY
JeZelel COMPOSITION.= Copper alloy shall bs of the followin
composition, known commercially as 90/1C bronzes

Copper 89,00-92.00
lead, maximum 0.05
Iron, maximum _ +05
Other elements, maxlmum «10
Zine {remainder)

3.2.1.2 ALTERNATE MATERTAL.- As an alternate material, deoxldized,

Copper, minimum 99.90
Phosphiorous ' C.003
Tin «003
Tellurium «001
Jad ) Y 001
Iron .001
Arsenic_ .001
Antimony 001
\ Nickel +001
Bi élllu.bh < go l

3.2.1.3 ROCKWELL HARDNESS.=- Copper=alloy waveguides shall be

supplied in nither a light-annoaled or half-hard condition, as specified.

Waveguides in tne light-annealed condition shall have a Rockwell harinsss

of I-‘50 to 1-70 and waveguides in the half-hard condition shall have a
0

-
B7E. whan tasted as snecified.
&gy s A

. PRy

chm-su ud.xuneaa uf 5’40
3.2.2 ALUMINUM ALLOY

3.2.2.1 COMPOSTTION.- Aluminum alloy shall be of the following
cherx :al composition, known commercially as 25 allioyi

A2 minum, winimum $5.00
- o =N VL mmm mawdiwmtm Y DN
1ron pluS 51i1C0N) Mariiiis Lsve
CoppeDy naximus 0.20
Manpanese, um 10
2ine, maximum - 10

l

Other elenents, i
each 0,05 percent maximum .1

w

()
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2 9 5 9 MAMMMIGE. . AYvumti rees vasmsridee shal) ha fMred shad 4
SO PPt SIS § ™ FlbRLE SUIE  PVER U WP I S W W W VB GEDWTveTTree  WeTw
the tesmar as fihriscatid. and shall have 2 minirum tensile atrength
af 17,000 pemnds par sguare inch.
: J
30203 STIVER ALIOY.- Silver

+2:h.1 Ma—- Rronze castines shall eenform to eomposition 1
of Specification QQ-B-691. .

= dun_—aan i

3.2.,4.2 SILVER.- Silver castings shall be made of commercial

coin silver having a composition of 90 percent silver and 10 percent
COppCrs

AT ITMTAIIM _NAQE AYYFYW Aluminuz-thess-—ollor castines shall

ST e e rm——n ) T e e ST RO

tion co-.n-éu:l. or nf an aluminum alloy known mnuny as A-612,
Por uwcstunt oasting imtended for subsequent dip brezing, alloys
imown as “ternalloy” may be used. For alloys requiring no brazing,
material conforming to composition 3 of Spccmcauon QQ-A-601 may be

used,

3.2.5. PREPRODOUCTION,.- When specified (see £2); waveguide
amsemblies furnished under this spacification shall Le a nmduct which
has been subjected to and has passad e preproduction tests spoclfied
in L4, '

3.3 DEFINITIONS.- For the purpose of this specification, the
following definitions shall apply!
3.3.1 WAVEGUIDE ASSRMPLY.- A waveguide as-embly is an assemtly
aonst 34-49\-. vf 2 sastion of -nvnmﬂd- with 211 associsated 4 t;_ng_
attached ‘I;.hgg'gt.g and which -ates electrically and mechanically with

a matoched standard rigid waveguide. For the purpose of this specifi-
cation, waveguide assemblies will be referred to as "assenbilies™,

N A o~ AR MINTIIN AL AT LYY AP .24 VWENA I A emadalaead obdeocdaeeed

Jede&  FTALUIEL JSLTANUAN IUUULY WRVIAIULUGe™ A T LLCUTU Jwmimiaru
el A comsmmsmctde Ao dhe abtsandaw] wioldd enwamidtde el th vl ah dha sasamhle
ILGAU WBYOE WL AD VIND DUVRIRMELIM S h[lhW WGVURWAME Wi Wi WALWS WiV BRUUWISWEmy
matas atlantwt nalle +h o minimmm aAf mi | 2
R ve bl Sallviaveama) Tavie m sanicareees we we

e A e e
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3.3.3 RELAXED POSITION.= An assembly is in the relaxed position
when it 45 in a horizontal position under no stresa except gravity.

)

3e3.l4 MINIMUM BENDING RADIUS.- The minimum bending redius is the

redius tc the centerline of the assembly to which the assemhly can be

bent without causing mechanical damage or causing the electrical proper-

ties to exceed the values specified. Minimum bending redius is measured
in inches. ‘

(

3.3.5 E~PLANE.» The E-plane is the longitudinal plane which
bisects the wide sides of the assembly.

3.3.6 H-PLANE.- The H-plane is the longitudinal plane which bisects
the narrov sides of Lhe assembly.

3e3e7 AXIAL TWIST.- Axial twist is the maximum angle through which o
one flange of an assembly can be rotated with respect to the other N~
flange without causing mechanical damage or causing the electrical proper-

ties to exceed the values specified. Axlal twis: is measured in degrees
per foot.

3+3.8 SAFE EXTENSION.- Safe extension is the extension from the
relaxed=position length to which the assembly can be streiched without
causing mechanieal damage or causing the electrical properties to exceed
the values specified. Extension is measured in inches per foot.

()

3¢3.9 FLEXURE,~ Flexure is the number of cycles through which an
assembly can be bent without causing mechanical damage or causing the
electrical properties to exceed the values specified.

3,3.1" REPEATED TWIST.- Repeated twist is the number of cycles
through which an assembly can be twisted withoul causing mechanical
damare or causing the electrical properties to exceed ths values -
specified,

3.3.11 ATTENUATION.- Attenuation is the one-way power transmission
19ss through an assembly, measured in decibels (db) per foot.

3.4 DESIGN A'D CONSTRUCTION.~ Assemblies shall be so designed

e ape T -

and constructed as to comply with this specification. Unless otherwise

- spocified (see 3,8) all assemblies shall be terrminated at ends by a

cover flanro. 1In assemoling flanges to a sestion of wavepguide, 1 inch
by -/2 irc. and larger sizes, the flange face shall make an angle of
90% « 30' with the E and H plane of the internal surfaces of the
waveguide, Unless otherwise specified (see 3.9), flexible assemblies
shall be protected from mechanical damage by a jacket constructed of
material of sultzable thickness,
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- 3.4.1.1 SURFACE ROUGHNESS.~ All internal surfaces of wavegulde
assemblies shall have a finish of 63 micro-inch( 3 in accordance with

Standard KI1-STD-10; all mating surfaces of waveguide asmbltu shall
have a finish of 16 micro=-inches.

cemee—ee—s = s== P

3.&.1.2 ALINTNUM-BASE=-ALLOY SURFACES.~ All alumimin-base-alloy

8 8. _ma —Qm _a ___ = __@G@e__ ‘A‘_.._L-.i il__‘ a-_‘__i-_-- .'-i%h Sn-i‘“ --“‘lﬁ
u.Lu-C-:‘)%lo
)

3.4.1.3 INTZIRNAL SURFACES OF COPPER-BASE ALLOY.- The intermal

surfaces of copper-base alloy shall have a bright finish; silver plaud
not less than 0.0002; rhodium plated over silver 0.00001" + 0,000005".

. Jolte 1.4 EXTERNAL SURFACES.- All
assemo.ues, except those surfaces tha

L ]

&

PR a1 ha nt rndod
contact, shall be painted
th

tion MIL-F-14072
type II, final film E s
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3.5.1.1 STABILITY OF ATTENUATION.~ The maxi

the assembly shall not exceed the value specified (s
than 25 percent, after the test specified in 4.6,2,2,U.

3.5,2 VSWRe~ The overall VSWR of the assembly, 1ncluding reflec=
tions from the cover joints neces sary to couple the assembly to the
test equipment, shall not exceed the value speei“
m s

3.5.3 MINDMUM BENDING RADIUS.~ The assembly shall be capable of
being bent to the minimum bending radius specified (see 3.8) without
causing mechanical damage or electrical deterioration when tested as
specified in 4,6,3. After the test, the measured attenuation and
VS¥R shall be as specified in 3.%.1.1 and 3.5.2, respectively.

«
o=

ad a
fied (s
all



Downloaded from http://www.everyspec.com

PIL-W-2, 3(USiF) ’

“.6.5, twist shall be clockwise or counterclockwise as specified
and shall not be less than the value specified. (See 3.9). After the
test, the measured attenuation and VSWR shall be as specified in 3e5.1e1,

1.5, 5 AXTAYL, TAIST.- When assemblies are tested as specified in

and 3.5.2, respectively.

3¢5¢6 REPEATED TWIST.~ When assenblies are tested as specified
in 4.6.6, repeated twist shall be not less than the value specified.
(See 3.9). After the test the measured attenuation and VSWR shall

) "N -- —— - - -~
be as specified in ).3.4..4. and 3.5.2, respectively.

3.5.7 EXTENSION.~ When assemblies are tested as specified in Lebe?s
extension shall be not less than the value specified. (See 3.9.) After
the test, the measured attenuation and VSWR shall be as specified in
30501.1 and 3.5.2. Nspectively-

3.5.8 LYAKAGE.~ WVhen assemblies are tested as specified in 4,6.8,
there shall be no leakage or nonadherence of the jacket.

3¢5.9 HEAT ACING.~ After completion of the tests specified in
L,6,9 to L4,6,11;, inclusive, the attenuation of assemblies at midband

W Ve st

shall not exceed the value speciﬁ.ed (see 3.9) and the VSWR shall be
as specified in 3.5.2,

- 3.5.10 COLD REYDING.- After comnletion of the tests specified
in 4,6,10 and 4,6.11, there shall be no checks, cracks, {ractures, or
other flaws in either the jacket or the metal stmcture. Tho attenua~

tio:: at midband shall not exceed the value specified (ses 3.9), and
the VSWR shall be as specified in 3.5.2.

3¢5.11 SALT SPRAY (CORROSION).- After completion of the test
specified in 4,.6,11, the attenuation of assemblies at midband shall
not exceed the attenuation value specified by more than 0,01 db per
foot (see 3.9) and the VSWR shall be as specified in 3.5.2.

3.6 STANDARD LEMNGTHS.= “hen specified (see 6.2), assemblies shall
be furnished in the following lengths: 6, 12, 18, 24, 30, 36, 42, U8,
S4, 60, 66, 72, and 96 inches. In the relaxed position, the overall
lengths shall not deviate from the nominal by more than +1 percent

or +1/8 inch, whichever is smaller.,

3.7 JARXING.- All assemblies shall be suitably marked_in accordance
with Standard NIL-STD- 130 on one side of the wide ciimens‘.l.on1
wi¢'y the type desipnation and the manufacturer's code letters.
The coio=desiprnatinr letters shall be as listed in Publication

praspsce [9TaYs) [ 47 va
WAVE L., €00, 1/-c The l'ﬁndactﬂacr.s name or trade-mark may also be

marreus on the assemtly, provided such letters are not expressly forbidden
in the contract or order, and do not exceed ’3/8 inch in height, All such
rarkings chall withstand normal abuse and be legible for the 1life of the
assemtly and shall not cause the jacketing material to be indented

below the riran external qimension of the jacket. The height of the letters

Q
~
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of the type designation shall be at lsast 1/8 inch out shall not

exoeed 1/2 inch. letters shall be comparable in height to the
manufacturer's trede-mark or code letters.

3.8 WORKMANSHIP.- Assemblies shall be mar factured and procesped
in a careful and woricsanlike-mannery in acoordance with good -design-

. and sound prectice so that they will satisfactorily. te with the mitched

standard right waveguide flange and meet the porformance requiremsmis  ~°

3.9 AIR FORCE DRAWINGS FOR ITDIVIDUAL TYPES OF WAVEOUIDE ASSEMSLIES.»
A1l requirements specified herein apply to all types of waweguide
assemblies covered by applicable Air Force Drawings, Detail requireasnts
or exceptions applicable 4o individual types are specified on the
Air Force Drawings. In the event of any conflict between requirements

of this specification and the individual Air Force Drawings, the latter
shall govern. (See 6.2).

4, QUALITY ASSURANCE PROVISIONS

L.l CLASSIFICATION OF TESTS.- The methods of sampling, inspection,
and tests conducted on waveguide assemblies shall be classified as
follows: ‘

as Preproduction tests. (See k.b.)
be w tests. (300 ‘G.S-)
4,2 TEST BQUIPMENT AND INSPECTION FACILITIFES.~ Test equipment
end inspection facilities shall be of sufficient accuracy and quality
to permit performance of the required inspection tests. The manufacturer
shall establish adequate calibration of test equipment to the satisfaction

‘of the Government.

4,2,1 ACCURACY OF TEST EQUIPMENT.- The frequency-measuring deviee
shall have an accuracy of + 0.1 percent, or better. The overall accurugy
in the determination of VSWR shall be better then + 2 percent. The
accuracy of attenuation measuremenis shall be better than # 0,01 db
of the measured attenuation. Such standards as are deemed necessary .
will be supplied by the inspecting or procuring agency to the contrac-

tor to check the test equipment; i.e., slotted section, probe, and
smplifier assembly.

Sl s i

4,3 TEST METHODS.~ The specific test methods to be employed for
the particular characteristic under examination shall be oniy those

.specified herein, unless otherwise approved. When a manufacturer desires

to use an alternate method of test, he should submit a request giving
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all the technical details to the Armed Services Electro Standards Agency,

(ASESA), Fort Monmouth, B.J.. for coordination and review bty the
Amod Services, ‘

Mo

“o'& PREPRODWTIW 3

apunuum pﬂor to pmum.

4,4,1 SAMPLE.= The preproduction sample shall be representative
of the manufacturer's normal production and shall be taken, preferably,
from a current production lot. The number of specimsns to be submitted
shall be as specified. (Ses 3.9.) The asseably type to be sutmitted '
shall be as maﬁd. (8.. 5020,

4,4,1,1 TEST-SPECIMEN LENGTHS.- The lengths of the test specimens
shall be as specified.

4,4,2 TEST DATA. The preproduction sample shall be accompanied
ty test dzta showing compliance with speclfied performance requlre-
ments. (See 3.5.) The test data shall comprise an engineering
report stating all essential detalls of the teating oq\n.punt, m:mmg
accuracy test precedures, observations and other data, and test results, -
Upon completion of the required preproduction tests, the bureau or
service concermned will submit a copy of the test results to the
Ammed Services Electro-Standards Agency (ASESA), Fort Mormmouth, Nede,
for dissemination and to aid in the standardization of new types.

4,4,3 TESTS.~ Tests to be performed on preproduction specimens

will consist of the tests specified in table I, in the order showm.

4.,4,% FATLURES AlD RESUBMISSIONSy- Fallure of any spscimen in
any one of the electrical tests, or failure to meet the minimum physical
requirenents, will be cause for refusal of approval. In the event
of failure, the manufacturer may be requested to sutmit another group
of specimens equal in number to the original submission, accompanied
by a description of the changes made to correct the cause of failure.

. f
10 A
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TABIE I. < PREPRODUCTION TESTS
~ o ﬁiquik rement ) Tést —
Test paragraph paragraph
AR
Visual and mechanical 34 and 34 0 4e8ed
A oomeadd am A - A ana®
LNBPOT vl Uil JePy AiNde
Attenuation 365’-1 4656252 -
VS Recocennae: 3.%.2 k.6.2.)
¥inimm bending radius - 3.5.3 “9693
Flexure . 35.4 b6l
Axial twist =eeccccccces 3.5.5 “.6.5
Repeated twist 3546 L.6.6
Extensione 3.5.7 u0607
iaakage 30508 ii.G.ﬁ
Heat l“ﬁ—g 30509 "0607
Cold %nding ——————————— 3.5-19 !'vl'iéole
Salt spray (corrosion) - 3.5.11 h.o6.11
L,5 INSPECTION TESTS.~- Inspection tests shall be performed by
the Govemment or umer the supamsxon of the Government. Inspection’
tests shall ccnsist of groups A and B—tests.
4.5.1 10T.- An inspection lot shall be as specified in Starﬂard
}SII.-STD-ILO,S. .

L,5.2 GROUP A TEST.- The group A test shall consist of visual
and mechanical inspection. (See 4,6,1,) It shall be performed by
either of the following methods or a combin: he

o
 Iveg
Q
(o]
!
®
3
c*
oo
g
3
>
L ]

b. St.atist:\.cal sampling and inspection in accordance w.lth
Standard MIL-STD-105. The acceptable quality levels (AQL) shall be 1.0
and 4.0 (percent defective) for major and minor defects, mspectively.

’-Iajor and minor defects shall be as defined in Standard “IL-STD-105.-

4.2.3 GROUP B TESTS.= Croup R tests shall consist of those specified
e Je) UNRVUL J1 AilAJ s A U P i e - =8 vv - =5 -
in tetle IT, in the order shown. They shall be performed on sample

units that have been subjected to and have passed the Zroup A tests,
unless the Government considers it more practical to select a separate
sanple from the lot for Group B inspection.
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TARLE II, - GROUP B IMSPECTION TESTS

- Requirenent Test

Test parazraph paragraph
VSWR 3.5.2 Lh.6.,2.3
;-ttﬂnution WRODERDHSEm0 0w 3|501 u.6.2.2
Stability of attenuation- 3.5.1.1 h,6.2,2.,4
leakage - ae - 3.5.8 4,6.,8

4,5,3.1 SAMPLING }IOCEDURE.- The sampling procedure shall be in accordance
with table III and figure 1, If the number of defective units exceeds the appli-
cable acceptance number of table III, the lot shall be rejected.

r

TARIE TII. - SAMPLING PRCCEDURE FOR GROUP B IMSPECTION TLESTS

r

Inspection Lavels

1 I I jans
Tov 2re
Sample Acceptance Sample  Acceptance Sample Aceap?t
size number size number sire REY
9 to €y incl, 2 0 z W) +
26 to 65, incle 2 0 3 0 " 1
6 to 120, incl. 7 1 7 1 1y "
1€) to 500, incle 7 1 17 2 22 z
0. to 1,30C, incl. 7 1 20 3 % K
1,3C1 to 3,200, incl. 17 2 Ly L 53 h
3,201 to £,000, incl, 17 2 €3 5 66 5
8,C0L to 22,00C, incl., 28 3 &s 6 el 6
22,001 and over o8 3 £1 ? a1 6

1
For lo% sizes under @, the sample size shall be at the option of ihe Governmenu
bt net more than 2, ard t » acceptance number shall be O.
2

The - \lowin; no*tes shall apply to the selectior of inspectior levels:

P
A. fGalculate the estimated process average from the formula 5 X 1003

where P e-uils the number of defective units found in % sample units,

and ! equals the nurber of sample units included in the estimated process
averazo, Tho number of consecutive sample units used to estimate the
srocase averape sn4ill be as deterrcned by the Gevarnmernt.
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B. Start with inspection level II and continue as long as the vrocess
average lies between lines A and C of figure 1,

C. Institute inspection level IIT when the process average goss above

1ine A of Noura 1. ar a 10t foidle A nane
—rw e W - --‘. - -, wa A WY S Bude - WU'
D. Return to inspection level II from inspection III wben two lots

in succession pass level III inspection, and the prooess average
falls below line B of figure 1,

E. Institute inspection level I when the process average falls below

line C of figure 1, provided that at least 75 sample units are
used to estimate the process average.

i
#

F, keturn to inspection level II from inspection level I when the process .

average rises above line C of figure 1. )

4,5.3.2 ACTION IN CASE OF IOT REJECTION.- If the lot is not accepted
9n group B tests, the manufacturer shall immediately make an investigation
a7 to the cause of the failure, The lot shall be given 10J-psrcent inspection
and, before submission, full particulars conceming the rejection and the

action taken ic make the necessary corrections, both to the rwjected lot
and to futurs Pg\eduqtien__i shall be furnished the Govermment.

- e S Siew W v m e

4,6 TEST PROCEDURES

4,6, VISUAL AND MECHANWICAL INSPECTION.- Assemblies shall be inspscted
te verify that ihe design and construction, physical dimensions, wmarking,

and workmanship are in accordance with the applicabls requiremmits, (See 38 -

and 306: to 309) mt)

4.,6.2 ATTENUATION ARD VSWR.- The attemuation and VSWR at the test
frequencies specified (see 3.9) shall be determined by the following
procedures :

© 144602,1 FREQUENCY.- The test frequencies shall be determined Ly using
an absorption frequency meter, a hetercdyns frequsncy matar, or & slottad
saction having an accuracy of 0.1 percent, or better, as a frequency-
measuting device, A transmission-typs wavemeter shall not bs used for
frequency measurements. The test setup shall be as shown on figure 2
or 3, and preferably with the test getup intact for other measurements.

4.,6.2,2 ATTENUATION.- (See 3.5.1) The attenuation of the specimen
shall be measured by using any of tl.e applicable methods specified in

4,60202.1 to 4,642.2.3.2, inclusive, The test sst up for attenuation measure-
ments shall be as shown on figure 4.

(=]
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4,6,242,1 METHOD I.- This method may be used when the VSWR 48 less
than 1.0121. The VSWR shall be measured as specified in 4,6.2.3¢ The
specimen shall be shorted with a short whose loss, when measured as specie
n-d below, together with that of the associated pl\uung is as iww u
cable, When the short and associated-piumbing 1085 is greater
20 percent of the total measured attenuations, 1unm.m1ummu

. L - N te The 4ot =hall ha mada as gnl'l_l

a6 'A.-l-. Qh. nmh- Mﬂﬂﬂh fﬂ? a 'ﬂlm Il!ﬂ...l d.ﬂl.l' M. m

ontputmdingorad:mtthoupnﬁcrmtoun.m
reading on the output meter,

b, locate the probe position for an adjaccnt voltage minimum and

measure the distance bstween the two minima., - This distancs 18

POV IR TN

SQuRse W

Insert 3-db attenuation by means of a calibrated attemuator ‘and
locate the probe positions for the sams output reading as
oltained in (a) on each side of the origj.ml probe poaition. .
From the measured distance between ine two extrems prove posi=

,,,,,

tions, the ltumu-.uvmﬁf iths test specimsn shall be salenlated

.6 & e W G

5 » atteruation of test spscimen.
rs VSHR’

N wavelength in assembly (cm)

Y_= distance between extreme
travel of probe (cm)

L'=s length of assembly (inches)

ﬁ1+’£.".a' T\
| “/
Simd
[ As \
\ 2 /

r D
Attenuation § = 10 log, | _}

. Vamos A
Aitervation per unit length = 4
~

{p?
(°a)

R
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4,6.2.2,2 METHOD IT.~ This method may be used when the VSijH shall
be determined in the following manners With the specimen shortcd, the
power minimum probe position shall be located and the ealibrated attsnuator
shall be adjusted to give a conveniert cutput levels Then, with the probe
moved to the power maximum position, the calibrated attenuator shall be
adjusted alone to restore the output indication to the same value as obtained
with the probe at the power minimum position. When the short and associated
-plumbing loss is greater than 20 percent of the total measured attenuation
its value shall be subtracted from the overall measurement. From the
difference in attenuation required for the same output at the maxirum and
minimum positions, the attenuation of the specimen shall be calculated
using the following relations: '

@, = attenuator setting at maximm (db)

Q.= attenuator setting at minimum (db) '

Y = log 104 Sa—.;i'g

Attenuation § = 10 log, g—f-;')l

-~

4,6.2,2,3 METHODS III AND IV.~ Either test method IIT or method IV
as Bmc’.ﬁd in 4,6.2.243.1 and uo632020302’ “Mﬁb. shall be used
when the VSWR of the specimen is greater than 1.01:l.

ﬁ.6.2.2.3.1 METHOD III.~ With this iﬁhéﬁ, the Spaci cimen under test -
shall be shorted with an adjustable short, using method II. When the
short and its associated plumbing is greater than 20 percent of the total
measured attonuation, its value shall be subtracted from the overgll '
measurement, The short shall be adjusted for a maximum and minimum VSWR.
From the measured maximum and minimum VSWR, the attenuation of the speci-
men shall be calculated as follows:

,,,,,,

T +0) (e t)lf - 545,
(rm=1) (ra=¥)] =~ 2

Where:

maximum VSWR

minimum VSWR

<
=]
"

o
'
4

= attenuation with maximum VSWR

Oy
N
i

attenuation with minimum VSWR
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.short ‘displaced one-quarter wavelength, When the short and associated-
plumbing loss ie greate ter than 20 percent of the total measured zttemuation,

its value shall be subbracted from the overull measurement. The quarter
wavelength short stall be within 10 percent of & quarter wavelengih in the
_ .t A N o - . — -a ‘t. L _aA . o _ ___.__ & .'.iﬁ i =B

Caem Am. _ ____ __ & _________ _%__A AL

add orecdl me ool Yea .-1—‘n&-‘
- Short and with & QUArTSIVATE SNOTU); W ALISNAVION SiEil VS URiUu.E veu

_
£ o ntédormindd an aa manaen
Op & SLITUWR WM AF Wwoaowus 4
th 28 nlana shnrt
wawis & DAQDE 3RO

&a = attenuation as measured
with a quarter-wave short

-~ B A SMEETRATEE A e S Y M _QaNeaA __ _SH _AA__.._Ads __ _L._."9
S4oDelele® STADILITI UF ATIENUATION.= Stabllity of atienuation shall
e doabowmnd mad her wmoanovelne abbamiadbd an ad wmidhend whidla +he arneadman 4o - -
WU UODVOIILIIOU Uy WNOGDWUl LK -kuu‘b.Lvu AV WAVUGRIRL) WILLAT WUT OpOVLINSI 4&&
being deformed. When flexure is specified (see 3.9); the specimen shall
be

T et wes Srats e

(-]
slowly bent by hand in the E-nlane. throughout at least 75 percent of
its 1cngth, to an average radius equal to the minimum bending radius speci-
fied (see 3:9). When repeated twist is specified (see 3.9) the specimen
shall be slowly twisted by hand, either clockwise or counterclockulse,
whichever is the 1wer, to an average radius e-quai {0 the value spacified
{see 3.9). When extension is specu ied (see 1.7) the specimen shall e

6e263.1 SIOTTED SECTION.- Properly adJusted slotted line sections
7 be used for measuring VSWR. An external terminaticn shall be used
whose VSWR shall not be greater than 1,01:1 at the frequency of test.

L,6.2,3.2 HYPRID JUNCTIONS.- Hybrid junctions, such as magic tees,

or Yidirectional or unidirectional couplers, may be used for measuring
VSWR when properly calibrated and adjusted tc measure reflection within
the limits of aceuracy specified in 4,2,1,

18
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lhb.} MIRIMON uuluuu muu.un.- One end of ths specimsn shall b iy
fixed to a stationary platfomm, and & guids or mandrel having & set radius
of curveture for ths spscimen ¢o be tastad sholl he attachad u_g; tha sama
end, m.m,-zi...-en.nh-n be 20 mownted as to be under neither extension
nor compression when in the straight position. The free end of the speci-
men shall be connected to an eccentric qr oscillatory mechanism Ly means
of a suitable connection. The mechanism should then impart an even and
smooth oscillating motion to the free end so that the portion near the

fixodendwiiiberﬂamrﬂﬁwmxﬂmi. 'T'rnapoclmnsmubosouat

throughout at least two-thirds of its léﬁg'm or through an arc of 50 »
wnichever is smaller, Tne centeriiné of ithe {Tee ond suall U6 Normal o
dhn mbdadldamawmr wW1adPowmn chan 4 $ha m‘.u:ul nnald &4 an Tha ml-.n

Wilo awtu.vuu;; P“U&J‘I. WIMDI] Al VLD w u\ul. >80 W

shall be subjseted to five complate cycles of bhend from the yelawed nosi.
tion. The stability of attenuation and VSWR shall then be measured as
specified in 4,6.2, 2.4 and 4,6.2,3, respectively. (See 3.5.3.)

4,6.4 FLEXURZ,= A means shall be provided for setting and measuring
L. - a = - 2 me . 7 -~ & - - P Y - - oa -
“he angie of bend speclIiiea (see J.9), 1Nt boih the E- and He planes,
Mg heeenad a2l eV e Ao mema AL enadt cm memMNee cmd A e mad cmaced b b cmasceceaad
1118 OeNQ Bniill OB 17i ONE QLIBCLION ONUY &DU 15 0L WOaNL W0 U6 Fovoiwous
handd ne, A anitahla matar }-ﬁl_nn reduction gears,; nn;-;_h'!. af sontirmuans

cycling at a rate of approximately 40 cycles nor m.mxte. shall te grovided.

Counters shall be comnected to the mechamisz t5 record the mmber of cycles

of {lexure, There shall be four specimens for uch type of assmmbly for
this test., The specimens shall be bent at the anzles and to the number

of cycies apecified. {See 34.) The mb:.uty of atunuuon and VSwR
a pJ > ]

iy )

.

— = et P 2. h £ h acd L L2 e b &
snall then be wmeasured as Jpeciiiva 4n Wouol.o(..-v [ty v -v.u.l-o,). ;va}.vyua.vw
[Caa 2 p# L)

\JTe Jsje~ey

4,6.5 AXIAL TWIST.~- One flange of the specimbn shall be securely
fastened to a stationary platform. To prevent thé specimen from bending,
a rigid shaft shall be mounted to the platform, which will extend throuph
the gaomatrical center of the specimen, as an axis of rotation., The
oiher u.nnge shall be connactea to this shaft and shall be free to rotats

F o . | Yo &l mbhall }\4 -A-\MACM ‘-A an assnand wl e
uuoub .Lbo ;uv J.J.ﬂ.llbv w w v-.l.ouclu DL VNI an STTsSnoris

machani eam whieh will .nn'lv uwnd form n'lfnmntinp cloclarise arnd counter.
cloclarise twisting to the specimen about the a:d.s. A wmeans shall be
provided for maasurlng and aett:.ng the angle of twist, as desired, The
specimen shall be subjected to five complete cycles of clockwise and
counterclockwise twist from the relaxed position. Twisting shall be
performed uniformly at a rate of approximately 1 cycle per 10 seconds.
At the end of the test cycie, the specimen shall be under neither

& anon ond Mha obabd 1 4 Sur " -O‘A-nio\&l -l TENID alatl
bumpx‘vaa.l.uu IIUL lelva". AT D WAV o dndh b Y KB wlmb‘v‘l ﬂlu VWIS DIERAL
then be measured as specified in 4.6.2.2 4 and 4.6.2.3; respectively,

(See 35-5-)

4,6.6 REPEATED TWIST.~ The same mechanical setup specified in U4.6.5
shall be utilized. A suitable motor plus reduction gears, capable of
continuous cycling a* a rate of approximately 40 cycles per minute, shall

19
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. be installed which will measure the amount of elongation from the original

" length. Repeated extension shall be performed uniformly at a rate of approx-

" imately 1 cycle per 10 seconds. Five equal and complete cycles of repeated

extension from the rest position shall be performed. The stabllity of

attemation and VSWR shall then bs measured as specified in 4.6.2.2,4 and
“’0602033 "W’.Wo (SOO 3.5;7.)

4.6.8 LIEAKAGE.= Specimen shall be subjected 10 an internal gas pres-
sure of at least 30 pounds per square inch gage while immersed in water,
‘unless othexwise specified. (See 3.9.) Any areas of nonadherence of the
jacket should be noted after the specimen has been under the pressure
for 2 minutes, Ridges between convolutions in the rubber that show under
pressure are to be discounted, and, in general, nonadherent areas 1/B-inch
square or smaller may be disregarded. In case of doubt, any nonadherent
area which does not visibly increase in slze when the specimen is subjected
to 30 pounds per souare inch gage internal pressure for 24 hours will be
.cdeptah'.l.e. (s” 30508.)

! 4.,6,9 HEAT AGING,~ The specimen shall be placed in an oven at a
temperature of 100° #2° C, for a period of 7 days. At the end of this
pegiod, the specinen shall be cooled to room temperature (approximately

20° C). The effects of heat aging shall be determined by the tests which
are made subsequent to the heat-aging test. (See 4,6.10 and 4.6.11).

After these tests, the attenuation at midband and the VSWR shall be measured
as spoe'lﬁod in l&.6.2.2 and u.6.203, reapectively. (500 3.509.)

4,6.,10 COLD BENDING.~ The specimen shall bg placgd in a cold chamber
for a period of 20 hours at a temperature of =55 + 5 C. It ghall be
bent three times to the minimum bending radius specified (see 3.9), in
‘the E-plane at a rate not to exceed 5° per second. The specimen shall
be bent as specified in 4.6.3, first in one direction and then in the
other, at the temperature of the chamber. The specimen shall be removed
from the chamber and checked for conformance with 3.5.10. The leakage
test specified in 4.6.8 shall also be applied as a means of determining the

20
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mechanical uniformity of the spodnen after it has been i:mught back to
roon tamperamm. The at.wmum at widband and the VSWR shall then be

measured as specified in 4.6.2.2 and 4.6.2.3, respectively., (Ses 3.5.10,)

2]

é

ccordance with method 101, test condition B, of Standard MIL-

MIL-STD 202. After the test, the spocimen shall be through]g washed with

clean water and dried; the attenuation at midband shall again be measured

as specii‘ied in lb.6.2.2- and the VSWR shall be measured as specified in
2.3, (See 3.5.11)

4,6,11 SALT-SPRAY {CORROSTON).= The attenuation at midband shall be
in ae wi

te s?ad

O

5.1.1 FOR DOMESTIC SHIPMENT (I“MEDIATE USE WITHOUT STCBLBE]_.- Wave-
guide assemblies shall be afforded preservation and packaging in  accordance
with the manufacturer's replacement-parts practice.

- n o~ TVAT LALSTMAMT A AYTTTTrasFamm £ P TLITMYVA  AMAT A Ll vennned e o iommceabTd an
Heled ¥ DOUMASTIC ORIFMENY ITRD D1IVUMRKUL/ «™ RAVE & GISTWMULLOT
2alha1l e alPardnl memdmatbd mnm amalned assmmwaed An a nhoai anl amd mashand enl
it L L VT al1lViuou Pl VUL VLUV aralliavy UV IVIAVIL Qike quv.&lm WAL R BUANS Wt BB S DR
damnge by anplieaﬂ on of methods used by the msmufacturer to afford

rent on a commercial basis, They shall be individuaiiy wrappea, bagged,

boxed, or otherwise protezted in a manner that will prevent the emtrance

of dust, dirt, or other foreipgn matter, or direct entry of free water.

Any packaging material used in direct contact with surfaces adversely
2 | 59

smm e mnnml A ssed o2 T 2Lt TY e caned Y

affected by hygroscopic material shall be neutral within the pd range of

£ N $huansh NN A

VeV hu&vuuu YVews .
5.1.3 FOR OVERSEAS SHIPVENT OR EX'I'ENDED STORAGE.=- Waveguide assemblies

shall be individuslly cushioned and unit-packaged in accordance with
Specification MIL~P-116 as follows: Method IIb shall be used for assemblies
weigh.‘mg more than 5 pounds' method IIc ahall be u-ed ror asaemb.ues

11 conforn

5.2,1 FOR DOMESTIC SHYPMENT (D2EDIATE USE WITHOUT STORAGE).- Wave-
guide assemblies packaged as specified in 5.l.l1 shall be packed in
containers of the type, size, and kind comon']qr used for the purpose,
in a manner that will insure acceptance by common carrier and safe delivery

- S Gy S, oA _a = s P T T | = e Mo st il AL = P Ry |
at destination, SNnipping containers snall COMpLy witn Consolidated
Thannd mbid Ml nood &M -~ -

4 poee Py pre o annldanthh)la
rm‘n‘lb VAiLIOLd L Cao - QYA L9
+tn the made af tvancnawtatioan.

s ViAW SHEVE S - A e -lcayv‘ WS W WS 8P

N
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POR DOMESTIC SHYPMENT AND STCORAGE.- Waveguide assemblies

]
.\.....a.;_- swecified in S.1.2 or 5.1.3 shall be .packed in woodoleated

fiberboard, nail \__rggd wirebound wood (for type 2 load), corrugated or
2014 fiberboard, wood-cleated plywood (domestic type), or wood-cleated
paper-cverisid (domestic type) boxes conforming to Specifications NMN-B-391,
NR-B-621, FR-Be631, LIL-B~631, LI1-B-636, PPP-R-601, amd MI1~B«10377,
nmo'uvoh Closures shall be as specified in the applicable bax speci-
fication, The gross weight of wood boxes shall not exceed 200 pounds}
fiberboard boxes shall not exceed the welpht limitations of the appuuble

box specification.

5.2.3 m OVERSEAS SRIPHIWT.- wavegu:.ue aaaemn.ueu pncngm as

madMad comad

A N B Lceea N Y 3V amesemsmmd nd aae --‘\ld N‘I\auhn-i
wirebound wood \sr.)u Js 30T TYype <« 108Q}y TOTTUgaALSL OT SO ooariy
@t cecie cerneladd [ mnmanag Pewrn) A ma.-l_a'!ag{r-ri rﬂw { Avoraann
WOOU~ClLCeATLCQU papunI~uve 10 \OVE8T58d3 WP /y Ul wUVUTUASa bTU . L fo v ol Rel 43y -1
beven) thacvas canfacnine o Crand L radd ane h“v”g N, 'A“-p.1 06. Im.-B-lO?.
VY PO VUATO CUlAULWLIE W e de e d W WA VR VT ~ 5 Caas¥a g i’
H

JAN-P=108; MTL-R=10377, and PFP-B-601,
reapmctively. Plywood shall be type I of II, Class 2, conforming to
Specificatim lﬂv-l‘-fl;.. Stipping containﬂr i, other than those confoming

to Spacification JAh-F-103, shill have casc 2iners conferming to Specifi=
cation MIL~L-10547 and appendix thereto. Wox closures shall be as specified
in the appendix of the applicable box specificatlone The The gross veieht

chsll not exceed 65 pounds for eomgatod or sclid fiberboard boxes and

~
JANSP=108. JAN_PINL. MIT_B-

=L WP VRITTE TAUL) ik T | §

200 pounds for all other boxes specified above.

ammbesnad swm nutdan. wnild naslmocas.and avrtariar ahdrmine containars shall
CULILIRG Y Vi UIUTL § Wil v PRUnNmpuewg mine UAVos ave Siaappescg - —
be marimd in accordance with Standard MI1-STD=129 (See 6.2)

6.1 INTENDED USFe~

6.2 ORDERING LATA.~ Procurement docum:nts shouwia specily the followings

as Title, number, and date of tnis specification.
« LD WS, encemale o oy maad Aol o AL eVl nmlaTa VAN AhAoae Beend L madhd men
Oe 11146, MuUmMDer, and Gaie 0l e APPLLCaLIE riillATy OpPEClLILCAWAON
abiasnd sl bl asmeYada Serris dael omadd an {Ban 1 2.7 and 2.0 Y
R-3¢! ‘l. ARl LiIe cumpd.cvv \'.Yw ubal.su.-:.\.x.uuo \VOT Leked QGIAL JOJe
P Tancth samntivad {ean 3. A) and matarial ¢a ha usged.
“Ge ACHB VI ATVYRLITU |\ OOV JIY/ SRR B VU4 LT WY YV WmOWALE
A. Whathaw nmanraduction testa are reguired. whare thev are to
=X ] A e A ‘l. U‘ll VAL VWil Wow Vi Tea W 8 WiiVaes weay Tvasw & ey —- ~
be narformad. and the assembly type required. {See 3.2 and 4.4.)
PR eViiiow) GERA VAT SoCtUNVLay Yy 2QLRAIT e o e™e )
Whether preservation, packi:zing, packing, and marking are

N i
for domestic shirment for immediate use, for domestic shipment imolvinz
limted or extended storage or for overseas shipment. (See Sect. 5).

fe Any detail requimmts differing from those specified herein
or additional requirements not covered bty an irndividual Military Speci-
fication sheet,

-~

. Lk

e e o+ e
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6.3 ENGINEERING INFORMATION.- The material and construction details
given herein are directly appucam.e to the test oqupuanv required.

The perromance requ:.remem. are the Primary Iwu..l.rumuuu for the end iiem
““‘uuv SSSUWUJ.LUEO

NOTICE: When Government dravings, specifications, or other data are used
for any purpose other than in connection with a definitely relatad
Government procurement operation, the Unn.aa auwa Govermment
thereby incurs no responsibility nor any obligation whatscever
and the fact that the Government may have formulated, mmishod.
or in any way supplisd the sald drawings; spacifications, or
other data, is not to be regarded by mnncation or otherwise as
in any manner licensing the holder or any other person or COrpora=
tion, or conveying any rights or permission to manufacture, use,
or sell any patented invention that may in any way be related
thereto.

YA S

T

23

GPO Wi7418=)



Downloaded from http://www.evérrysgec.com

o e commt—

——

——



