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MIL-S-55041C
10 January 1984

MIL-5-55041B

. 30 March 1976
MILITARY SPECIFICATION

SWITCHES, HAVEGUIDE

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

co e. This specification covers the general requfrements for waveguide
switches, ther manually or electromechanicailly operated, desfgned to connect and
disconnect one or more waveguide sections to other uaveguide sections. Detail
requirements and specific¢ characteristics of switches shall be specified in the
applicable specification sheet.

1.2 Military part number. The mflitary part number shall consist of the letter
"M*, the baslTc number of the specification sheet, an assigned dash number (see 3.1},
and the letter N or S; where N indicates & nonscreened item and S indicates a
screened item.

EXAMPLE :

M55041/3- or §

o1
Military designator and |
specification sheet number |
Dash number

L.}
’ Honscreened l

Screened

. APPLICABLE DOCUMENTS

2
2.1 6Government sgecffications and standards. Unless otherwise specified, the
following specirications, standards, and handbooks, of the fssue 1{sted in that issue

of the Department of Defense Index of Specifications and Standards tDoDlSSl specified
in the solfcitation, form a part of this specificatfon to the extent specified herein.

SPECIFICATIONS
FEDERAL

.

L-P-378 Plastic Sheet and Strip, Thin Gauge, Polyolefin.
HH-P-71 - Pallet, Material Handlin?, Wood, Stringer Construction, 2
Way and 4 Way {Partial

QQ-A-200/9 - Alguigum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded,
60863.

Q0-A-250/11 -+ Aluminup Alloy 6061, Plate and Sheet.

QQ-A-591 - Aluofnum Alloy Dfe Castings.

QQ-A-596 - Aluninum Alloy Permanent and Semi-permanent Mold Castings.

QQ-A-601 - Aluminum Alloy Sand Castings.

QQ-B-6113 - Brass, Leaded and Naonleaded: Flat Products (Plate, Bar,

Sheet and Strip}.

Beneffcial comments (reconmendations, additions, deletions) and any pertinent data
which may be of use {n fmproving this document should be addressed to: Naval
Electronics Systems Command, Department of the Navy, Washington, OC 20360, by using
the self-addressed Standardization Document Improvement Proposal (DD Form 1426}

9 |appearing at the end of this document or by letter.

FSC 5985
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QQ-5-763 - Steel Bars, Wire, Shapes and Forgings, Corrosion-Resisting,

QQ-5-766 - Steel Plate, Sheet and Strip-Corrosion Resisting.

0Q-5-781 - Strapping, Steel, and Seals.

. Uu-P-268 - Paper, Kraft, Wrapping.

PPP-B-566 - Boxes, Folding, Paperboard.

PPP-B-585 - Boxes, Yood, Wirebound.

PPP-B-601 - Boxes, Wood, Cleated-plywood.

PPP-B-621 - Boxes, Wood, Nailed and Lock-corner.

PPP-B-636 - Boxes, Shipping, Fiberboard.

PPP-B-676 - Boxes, Set-up.

MILITARY

MIL-P-116 - Preservation, Methods of. ,

MIL-P-1144 - Pipe, Corrosion Resistant Stainless Steel, Seamless or
Welded.

MIL-F-3922 - Flanges, Waveguide, General Purpose, General Specification
far.

MIL-5-4043 - Steel, Corrosion-resisting.

MIL-C-5015 - Connectors, Electricatl, Circular Threaded, AN Type,
General Specification For.

MIL-£-5541 - Chemical Conversion Coatings on Aluminum and Aluminum
Alloys.

MIL_§-13282 - Silver and Silver Alloy.

MIL-C-22750 - Coating, Epoxy Polyamide.

MIL-C-22751 - Coating System, Epoxy-Polyamide, Chemical and Sclvent
Resistant, Process for Application of.

MIL-P-23377 - Primer Coating, Epoxy-Polyamide, Chemical and Solvent
Resistant.

MIL-C-26482 - Connectors, Electric, (Circular, Miniature, Quick

Disconnect, Environment Resisting), Receptacles and Plugs,
General Specification for.

MIL-C-38999 - Connectors, Electrical, Circular, Miniature, High Density,
Quick Disconnect, Environment Resistant, Removable Crimp
and Hermetic Solder Contacts, General Specification for.

MIL-F-39000 - Flanges, Waveguide, Ridge, General Specification for.

MIL-T-55155 - Termfnals, Feedthru {Insutated} and Terminals, Stud
{Insutiated and Noninsulated), General Specification for.

MIL-C-81511 - Connector, Electrical, Circular, High Density, Quick

Disconnect, Environment Resisting, and Accessories,
General Specification for.

MIL-C-83723 - Cennectors, Electrical, {Circular, Envirenment Resicting},
Receptacles and Plugs, General Specification for.
{See supplement 1 for 1ist of associated specifications.)
STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STB-129 - Marking for Shipment and Storage.
MIL-STD-147 - Palletized Unit Loads.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment,
MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing
of.
MIL-S5TD-889 - Dissimilar Metals.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

MIL-STD-45662 - Calibration Systems Requirements.
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{Copies of specificatfons, standards, drawings, and publications required by
manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this specification
to the extent specified herefin. The issues of the documents which are indicated as
DoD adopted shall be the issue 1isted in the current DoDISS and the supplement

theretao, 1f applicable.
AMERICAN NATIONAL STANDARDS INSTITUTE (ANS!)

B46.1 - Surface Texture.

(Application for copies should be addressed to the American Natfonal Standards
Institute, 1430 Broadway, New York, NY 10018.)

(Industry association specifications and standards are generally available for
reference froo libraries. They are also distributed among technfcal groups and using
Federa) agencies.)

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references c¢ited herefn, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Specification sheets. The individual {tem requirements shall be as specified
herein and In accordance with the applicable specification sheets. 1In the event of
any conflict between requirements of this specification and the specification sheets,

the Yatter shall govern {(see 6.2).

3.2 Qualification. Wavegquide switches furnished under this specification shall be
products which are qualified for 1isting on the a?plicable qual{fied products 1ist at
the time set for opening of bids {see 4.5 and 6.3).

3.3 Materfal., The materfal for each part shall be as specified herein; however,
when & definite material fs not specified, a material shall be used which wil)l enable
the waveguide switches to meet the performance requirements of this specification.
Acceptance or approval of any constituent materfal shall not be construed as a
guaranty of the acceptance of the finished product. The material shall be selected

from the following:

a. Aluminum alloy plates and sheets shall conform to composition 5061 of
QQ-A-250/11; extruded aluminum alloy shall conform to composfition 6063 of
QQ-A-200/9 or composition 6061 of QQ-A-250/11.

b. Corrosion-resisting steel plates, sheets, and strips shall conform to
QQ-5-766 and MIL-5-4D043.

c. Corrosfon-resisting forgings shall conform to QQ-5-763 and corrosfon-
resisting steel pipe shall conform to MIL-P-1144,

d. Copper alloy sheet shall conform to QQ-B-613.

e. Aluninum alloy castings shall conform to alloy A360 of QQ-A-591, class B of
QQ-A-596, or alloy 40E of QQ-A-601.

f. Silver alloy shall conform to the chemical composition requirements for
grade C of MIL-S-13282,

g. Silver-lined copper or copper alloy shall be laminated with a minioum of
0.005 inch of fine silver in accordance with grade A of MIL-5-13282.

3.3.1 Oissiniiar metals. Unless suitably protected against electroiytic corrosion,
dissinflar cetals shall be as specified fn MIL-5TD-889.
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3.3.2 Funqus. Materials used in the construction of switches shall be fungus .
inert in accordance with requirement 4 of MIL-STD-454,

3.4 Design and construction. Waveguide switches shall be of the design, construc-
tion, and physical dimensions specified {see 3.1).

3.4.1 OQperating frequency range. The frequency range shall be as specified {see
3.1).

3.4.2 QOperation. Switches shall be either manually or electromechanically

operated,

3J.4.2.1 Operating voltage. When applicable, the nominal operating voltage shall
be as specified (see 3.1).

3.4.3 Confiquration. Switches shall be furnished with the number of positions
specified (see 3.1).

3.4.4 Threaded parts. A1l threaded parts shall be in accordance with FED-STD-H28.
Inserts shall be provided when added thread strength and 1ife is needed for mounting
holes. i

3.4.5 Diode suppression. When a diode is used for radio frequency (RF) noise
suppression, 1t shall be protected by another diode such that applying a reverse
polarity to the actuating circuit does not cause an excessive current to flow in the
suppressing diode. Unless otherwise specified, all suppressing diodes shall be
mounted inside the switch body.

3.4.6 MWaveguide and connector cover. The connector and waveguide opening of the
switches shall be sealed with covers to prevent damage and the entrance of moisture
and foreign material during storage.

3.4.7 Connectors. The connector receptacle shall conform with MIL-C-5015,
MIL-C-264%2, MIL-C-38999, MIL-C-81511, or MIL-C-83723. A1l connectors shall have

their metaliiic shelis grounded to the switch metaiiic casing.

3.4.8 MWaveguide flanges. The wavequide flange faces and mounting holes shall mate
with wavegquide flanges conforming with MIL-F-3922 or MIL-F-39000.

3.4.9 Solder terminals. .So1der terminals shall be in accordance with MIL-T-55155.

3.4.10 Indicating circuits (see 6.4). When specified (see 3.1), switches shall be
designed with separate contacts and terminals to operate a pilot light or other
device which shall indicate each position of the switch.

3.4.11 Interlock circuit. When specified (see 3.1), switches shall be designed
with separate contacts and terminals to operate or control the output of a transmitter
or other RF power source, during switching or at any one of the switch positions.
Interlocks shall be activated before rotor has traveled less than 6 degrees across
the waveguide opening.

3.4.12 Finish. Unless otherwise specified (see 3.1), the finish shall be as
specified in 3.4.12.1 and 3.4.12.2.

3.4,12,1 Wavequide flange face surface. The flange face surface of the switch
shall be finished to 63 root-mean-square microinches in accordance with publication
ANST B46.1. Aluminum flange face shall be coated with a chromate-type conversion
coating in accordance with MIL-C-5541, class 1A.

3.4.12.2 Exterior surface. All exterior surfaces of the switch, except flange
faces and connectors, shall be painted in accordance with MIL-C-22751, MIL-P-23377,
and MIL-C-22750.

3.4.13 Temperature range. The temperature range shall be as specified {see 3.1).

A
3.4.14 MWeight. The weight shall not exceed the limit specified (see 3.1). .
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3.5 Screening. Al) screened switches produced to this specffifcation shall be
screened 1n accordance with table [11. After screening, the switch shal) be

subjected to Group A inspection.

3.6 Run-in. A1l electromechanically operated switches produced to this
enpoeification c¢hall ha wun_dn {m arravdamcan debh A 7 2
- P P FrRwA e sWer S [* A 1] L1 T dLyLwrugiww TRl ™2 f o

3.7 Pull¥-in voltage (see 6.4). When electromechanically operated switches are
tested as specified in 4.7.4, the pull-in voitage value shall not exceed the value
specified (see 3.1}. The measured pull-in voltage at the highest operating
tenperature shall not exceed the maximum specified value (see 3.1) by more than 10

percent.
be

3.8 Dropout voltage (see 5.4). When fafl-safe electromechanically operated
switches are tested as speciffed in 4.7.5, the dropout voltage value shall be not
less than the value speci{fied (see 3.1}).

3.9 Operating current. When electromechanically operated switches are tested as
specified Tn 4.7.6, the maximum operating current shall not exceed the value
specified {(see 3.1). The wmeasured operating current at the lowest operating

temperature shall not exceed the maximum specified value by more than 25 percent.

J.10 Holding current (see 6.4). When fail-safe electromechanically operated

switches are tested as specified 1n 4.7.7, the holding current value shall not exce
in

the value spectfied (see 3.11. The measured holding current at the lowest operat
temperature shall not exceed the maximum specified value (see 3.1) by more than 25

percent.

3.11 Rotor motion delay (when specified) (see 6.4 and 3.1). When electro-
mechanically operated switches are tested as spec{fled Tn £.7.8, the rotor motion

delay time shall not exceed the time spectfied (see 3.1).

3.12 Dielectric withstanding voltaqe. When electromechanically operated switches
are tested as specified In 8.7.9, there shall be no evidence of voltage breakdown,

A
W

9

3.13 Transfent interference {RF!) (when spec{fied) (see 3.1). When electro-
mechanically operated switches are tested as spec n 4.7.10, the switch shatl
not conduct or radtate RF noise to a degree greater than the following limiting

values:

a. DC switches *50 percent or -150 percent of nomina) 1ine voltage {28 V dc
1i{mit 15 242 V peak),

b. AL switches #2 x nomina)l AMS 1fne voltage (115 V ac 1{mft {s #230 V peak).

J.14 lIsolaticn. When switches are tested as speci{fied fn 4.7.11, the 1solation
between e activated and any other ports shall be not less than the value specified
{se

3.15 VYoltage standing wave ratio (VSWR). When switches are tested as specified in
4.7.12, the Tnput VSWR shall not exceed the value specified {see 3.1).

3.16 Insertion loss. When switches are tested as specified in 4.7.13, the
insertion Toss shall not excead the valye specifiad [sse 3.1},

3.17 Switching time [see 6.4). When electromechanically operated switches are
tested as specified 1n 4.7.14, the tinme required to switch from one position to an
adjacent position shall not exceed the time specified (see 3.1}.

3.18 RF energy leakage (when specified) (see 3.1}. When switches are tested as
specified in 3.7.15, the RF Teakage shall nolt exceed the value spectffed (see 3.1).

3.19 RF power handling capability. W¥When switches are tested as specified in
4,7.16, with specified RF power (see 3.1) passing through the switch, no evidence of
breakdown, charring, arcing, or overhesting shal? be evident. Following this test,
the switch shall be capable of mesting the specified insertion loss and isolation
requirements. Unless otherwise specified (see 3.1), switches shall not be reguired
to switch under power.
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3.20 Cycle 1ife. When tested as specified in 4.7.17, the switch shall show no .
evidence of physical damage or deterioration. Following the test, switching time,
insertion loss, and VYSWR shall be not greater than and isolation no less than the
initial values specified {see 3.1).

3.21 Thermal shock. When electromechanically operated switches are tested as
specified Tn 4.7.18, the switch shall be capable of reliable operation. Following
the test, the switch shall be capable of meeting the specified insertion loss,
isolation, and switching time requirements.

3.22 Altitude and cold. When electromechanically operated switches are tested as
specified 1n 4.7.19, there shall be no evidence of malfunction. Switches shal)
operate within the initial switching time specified (see 3.1} and withstand dielectric
withstanding voltage without breakdown {(see 4.7.9).

3.23 Moisture resistance. When electromechanically operated switches are tested
as specified in 4.7.20, the switch shall be capable of reliable operation. Following
the test, the switch shall be capable of meeting the specified isoclation, VSWR,
insertion loss, holding current, pull-in voltage, dropout voltage, switching time and
rotor motion delay requirement.

3.24 Pressure [when specified) {(see 3.1). When pressurized switches are tested as
specified Tn 4.7,.21 at the specified pressure (see 3.1), the leak rate of the switches
shall be less than 5.0 standard atmosphere cubic centimeter per minute or shall be
such that no stream of bubbles emanates from the switches.

3.25 Vibration. When tested as specified in 4.7.22, there shall be no evidence of
displacement or Joosening of parts. Following this test, the switch shall be capable
of meeting the specified isolation, YSWR, insertion loss, holding current, pull-in
voltage, dropout voltage, switching time, and rotor motion delay requirements.

shall show no evidence of damage or loosening of parts. Following this test, the
switch shall be capable of meeting the specified isolation, insertion loss, and
switching time requirements.

3.26 Shock {specified pulse}., When tested as specified in 4.7.23, the switches .

3.27 Explosion (when specified} {(see 3.1). MWhen switches are tested as specified
in 4.7.24, there shall be no explosion within the test chamber. Following this test,
the switch shall be capable of meeting the switching time requirement.

3.28 Salt spray {(when specified) (see 3.1). When tested as specified in 4.7.25,
the surfaces of the switch shati exhibit no marked pitting or corrosion. Following
this test, the switch shall be capable of meeting the switching time, insertion loss,
and dielectric withstanding voltage requirements.

3.29 3and and dust. When electromechanically operated switches are tested as
specified in 4.7.26, there shall be no evidence of sand and dust accumulation within
the inclosure.

3,30 Post electrical tests, environmental. Following the environmental tests,
pull-in and dropout voltages, operating and holding currents, rotor motion detay,
dielectric withstanding voltage, isolation, VSWR, insertion loss and switching time
shall meet the specified values.

3.31 Marking. Switches shall be marked in accordance with MIL-5TD-1285 with part
number and the manufacturer's source code.

a. Electromechanically operated switches shall be marked with the type of
supply, the operating voltage, and the frequency in the case of an ac
supply.

b. Waveguide ports shall be marked in a logical manner to identify the input
and output ports.

The marking shall remain legible after completing all environmental tests specified .
herein.
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3.32 Morkmanship. Switches shall be manufactured and processed in such a manner
as to be uniform in quality, and the surfaces of the switch shall be free from tool
marks, burrs, deep scratches, and other defects that will affect 1ife, serviceability
or appearance.

4. QUALITY ASSURANCE PROYEISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the contractor 1s responsible for the performance of all fnspectfon
requirements as specified herefn. Except as otherwise specified in the contract or
purchase order, the contractor may use hic own or any other facilities suitable for

the erformance of the {nspection requirements specified herein unless disapproved by
the Government. The Government reserves the right to perform any of the inspections

set forth in the specification where such inspections are deemed necessary to assure

supplies and services conform to prescribed requirements.

4.1.1 TYest equipment and fnspection fac{litfes. Test and measuring equipment and

inspection Fac§1ftfés ot sufflcient accuracy, quality and quantity to permit
performance of the required inspection shall be established and maintatned by the
manufacturer. The estabtishment and mafntenance of a calibration system to control
the accuracy of the measuring and test equipment shall be in accordance with
MIL-STD-45662.

4.2 Classification of inspections. The fnspections specified herein are class{fied
as follows:

a. Materials inspectfon (see 4.3).

b. Qualification fn ction [(see 4.5).

c. Quality conformance inspection (see 4.6).

4.3 Materfals inspection. Materials inspection shall consist of certification
supported by verifying data that the materfals listed in table I, used fn fabricating
the switches, are in accordance with the applicable referenced specifications or

requirements prior to such fabrication.

TABLE 1. Materfals inspection.

MIL-P-23377, MIL-C-22750,
HIL-C-22751. FED-STD-555

§ ] | |
] Material | Requirement | Applicable |
: : paragraph : specification :
| | ] |
| Aluminum alloy- - - -~ - = =« = = = - - | 3.3 | QQ-A-200/9, QQ-A-250/11 |
| Corrosion-resisting steel - - - - - - | 3.3 | QQ-5-766, MIL-5-4D043 |
| Corrosfon-resisting steel pipe- - - - | .2 | MIL-P-1144 |
| Corrasion-resfsting forging - - - - - | 3.3 | QQ-S-763 |
| Copper alloy sheet- - - - - - - - - < | 3.3 | QQ-8-6113 |
i Alunfnum alloy casting- - - - - - - - I 3.3 | Q0-A-591, QQ-A-596, |
| | I QQ-A-601 |
| Sflver alloy- - = = = = = « = = = = < | 3.3 | MIL-S-13282 |
| Dissimilar metals - - - - - - - - - = 3.3.1 | MIL-STD-849 |
| Fungus- - - « - « - - - . - - e - 3.3.2 | MIL-STD-454 |
| Connectors- - = - = = =« = =« - « . - - | 3.4.7 | MIL-C-5015, MIL-C-26482, |
| | | MIL-C-38999, MIL-C-81511, |
| I | MIL-C-83721 |
| Waveguide flanges - - - - - - - = = - | l.4.8 | MIL-F-3922, MIL-F-39000 |
| Finisheg- - - - - - L T | 3.4.12 | ANSI BdﬁglA MIL-C-5541, |
| | |
| | |
| I |

4.4 !nspec; on conditions. Unless otherwise specified herein, all {inspections

i
shall be performed ¥n accordance with the test conditions specified fn the "GENERAL
REQUIREMENTS" of MIL-STD-202.
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they are approved before testing is performed.
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4.4.1 Test method deviation. Deviation from the specified test methods are
allowed provided that it is demonstrated to the preparing activity or their agent

For proposed test deviations, test

method comparative error analysis shall be made available to the preparing activity
or their agent for review and approval,

equipment and procedures normally used in production.
each group {see appendix) shall constitute quatification for all

ch

4.% Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptable to the Government (see 6.3) on sample units produced with

aracteristics for that group.

Qualification obtained for
switches with

TABLE 1I. Qualification inspection.
Inspection | Requirement | Test
| paragraph ! method
} | paragraph
Group I (all samples) { =
Screened (see table I1I for screened | |
switches} - - - - - - - - «+ - - - - - -1 3.5 14.7.2
Visual and mechanical inspection {for | |
nonscreened switches) - - - « - - - - - | 3,1, 3.4 through 3.4.12, 14.7.1
i 3.4.14, 3.31 and 3.32 |
Run-in {for nonscreened switches)- - - - | 3.6 14.7.3
Pull-in voltage 1/ - - - - - - - - - - -1 3.7 t4.7.4
Dropout voltage 3/ - - - « = = = = - - -1 3.8 14.7.5
Operating current 1/ - - - - - - - - - -] 3.9 14.7.6
Holding current 3/ ~ - - - - - - - - - - | 3.10 14.7.7
Rotor motion delay 1/ 2/ - - - - - - - - | 3.11 14.7.8
Dielectric withstanding voltage 1/ - - - | 3.12 14.7.9
Transient interference (RFI) 1/ 2/ - - - | 3.13 14.7.10
Isolation- - = = « - - = - - 2 -"- - - -] 3.14 14.7.11
VSWR - - - = = = = = = = = = = - - - - -1 3.15 14.7.12
Insertion 1085 - = = = = = = = = « - - - | 3.16 14,7.13
Switching time 1/- - - - - - - - - - « - % 3.17 }4.7.14
Group II {2 samples) | :
|
RF energy leakage 2/ - - - - - - - - - - | 3.18 14.7.15
RF power handling capab11ity - - = - - -1 3.19 14.7.16
Cycle 1ife - - - - - - - - - - - - - - - | 3.20 14.7.17
Post electrical tests- - - « - - - - - =1 3.3 ;4.7.27
!
Group III (2 samples) } :
Thermal shock 1/ - - - - - - - - - - = -] 3.21 14.7.18
AVtitude and cold 1/ - - - - - - - - - - | 3.22 |4.7.19
Moisture resistance 1/ - - - - - - - - - | 3,23 14.7.20
Pressure 2/~ - - - == - = - - - - - - -1 3.24 14.7.21
Vibration- - - - - - - - - - - - - = -] 3.25 14.7.22
Shock (specified pu1se)- - - - - - -« - - | 3.26 14.7.23
Explosion 1/ - - - - - - - - - - - - - -1 327 14.7.24
Salt spray - = = = = = = = = = = = = - - | 3.28 14.7.25
Sand and dust 1/ - - = = = = = = - - - - | 3.29 14.7.26
Post electrical tests 4/ - - - - - - - - | 3.30 14.7.27
I

For electromechanically operated

When specified.

waveguide switches only.

For fail-safe electromechanically operated waveguide switches only.

The appticable post electrical tests shall be performed after the last environ-

mental test is completed.
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4.5.1 Sample size. The sample sfze shall be four.

4.5.2 Inspection routine. The sample shall be subjected to the qualification
Inspection specified in table 11, in the order shown. A)} units shall be subjected
to the fnspection of group I. The sample shall then be divided 1nto two groups of
two units each (see 4.5.1?. The sample unfts shall then be subjected only to the
inspections Indicated for their particular group.

4.5.3 Fajlures. One or more failures shall be cause for refusal to grant
qualiffcation approval. A fatlure shall pe anything that does not meet the

requirements of the specification.

4.5.4 Disposition of qualification sample units. Sample unfts which have been
subjected to qua cation testing sha not be delivered on any contract or purchase
order. Unless otherwise speciffied, the contractor shall furnish the sample unfts
with the qualification test report. The samples shal} be retained by the governnment
or, at the optfon of the qualifying activity and with the agreement of the contractor,
returned to the contractor for storage. Samples stored by the contractor shall not

be disposed of until the product is no longer on the qualified products l1ist.

4.5.5 Retention of qualificatfon. To retain qualificatfon, the contractor shall
forward a report at Z3-month intervals to the qualifying activity. After two
consecutive successful 24-month report perfods, a supplier reporting period shall be
changed to every 60-months. The qualifying activity shall establfsh the fnitial

reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery {group A}, indicating as a minimum the number of lots that
have passed and the number that have failed. The results of tests of all
reworked lots shall be tdentified and accounted for.

b. A summary of the results of tests performed for perfodic inspection (group
B}, including the number and mode of faflures. The summary shall {nclude
results of all perfodic inspection tests performed and completed during the
24-gonth period. If the summary of test results indicates nonconformance
with specification requirements, and corrective action acceptable to the
qualifying activity has not been taken, action may be taken to remove the
fafiling product from the qualified products list,

Failure to submit the report within 60 days after the end of each 24-month perfod
oay result in loss of qualification for the product. 1In addition to the periodic

submfssion of inspection data, the contractor shall immediately notify the
qualifying activity at any time during the 24-month period that the inspection data

indicates failure of the qualfified product to meet the requirements of this
specification.

In the event that no productien occurred during the reporting period, a report
shall be submitted certifying that the company stfll has the capabilities and
facilities necessary to produce the switches. If during two consecutive reporting
periods there has been no production, the manufacturers may be required, at the
discretion of the qualifying activity, to submit his qualified products to testing
in accordance with the qualiffcation 1nspection requirements and the reason for no

production.

TABLE II1I. Screening.

| I T

| Inspection 1 Requirement | Test

| . | paragraph | nethod

[ | | paragraph
| I |

| | I

| Thermal shock- - - = = = =« - - - - - - - 3.5 | 4,7.2.1

I Run-4n - - - = = = - o o o o o & o & o & | 3.6 I §.7.2.2

| ¥isual and mechanical inspection - - - - | 3.1, 3.4 through 3.4.12, | 4.7.1

I ; 3.4.14, 3.30 and 3.31 I
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4.6 Quality conformance inspection. .

4.6.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of group A inspection and when applicable screening.

4.6.1.1 Inspection lot. An inspection Yot shall consist of all waveguide switches
of the same part number, produced under essentially the same conditions, and offered
for inspection at one time.

4.6.1.2 Screening. Screening shall consist of the inspections specified in table
ITI, 1n the order shown. Switches shall pass screening, before being subjected to
group A inspection.

4.6.1.3 Group A inspection. Group A inspection shall consist of the inspections
spec{fied in table IV, in the order shown.

4.6.1.4 Sampling ptan. A!1 screened switches shall be subjected to screening and
group A inspection. All nonscreened switches shall be subjected to group A
inspection. Defective units shall be individually rejected.

4.6.1.5 Disposition of sample units. Switches which have passed all the group A
inspection shall be delivered on the contract or purchase order.

4,6.1.6 Rejected {tems. If an inspected item 1s rejected, the contractor may
rework it to correct the defect and resubmit for reinspection. Such items shall be
separate from new items, and shall be clearly identified as reinspected items.

TABLE IV. Group A inspection.

| I | |
| Inspection | Requirement | Test |
] | paragraph | method |
| | ] paragraph |
| | I 1
| | I |
| Screened (per table III for screened | | |
| switches}- - - - - - - - - - - - - - | 3.5 | 4.7.2 |
| Visual and mechanical inspection (for | | ]
| nonscreened switches)- - - - - - - - 1 3.1, 3.4 through 3.4.12, | 4.7.1 ]
| | 3.4.14, 3.31 and 3.32 1 !
I Run-in (for nonscreened switches)- - - 1 3.6 | 4.7.3 i
| Pull-in voltage 1/ - - - - - - - - - - | 3.7 | 4.7.4 f
| Dropout voltage 3/ - - - - - - - - - - | 3.8 | 4.7.5 |
| Operating current 1/ - - - - - - - - - I 3.9 [ 4.7.6 |
! Holding current 3/ - - - - - - - - - | 3.10 | 4.7.7 [
| Rotor motion del3dy 1/ 2/ - - - - - - - | 3.11 | 4.7.8 |
| Dielectric withstanding voltage 1/ - - | 3.12 i 4.7.9 |
| Transient interference (RFI} 1/ 2/ - - l 3.13 | 4.7.10 |
| Isolation- - - - - - - - - - T T - - | 3.14 | 4,7.11 |
| ¥YSWR - - - - - - - - - - - - - - - - - | 3.i5% i 4.7.12 |
| Insertion loss - - - - - - - - - - - - | 3.16 1 4.7.13 |
| Switching time 1/- - - - - - - - - - - Il 3.17 | 4.7.14 ]
| | [ |

1/ For electromechanically operated waveguide switches only.

2/ When specified.
3/ For fail-safe electromechanically operated waveguide switches only.
4.6.2 Perfodic inspection. Periodic inspection shall consist of group B

inspection. Except where the results of these inspections show noncompliance with
the applicable requirements (see 4.6.2.5), delivery of products which have passed .

group A shall not be delayed pending the resu]ts of the periodic inspection.

10
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. 4.6.2.1 Group B inspection. Group 8 {nspection shal) consist of the inspections
specified 1n table V, in the order shown. Group B inspection shall be made on sample
units selected from inspection lots which have passed the group A inspection.

4.6.2.2 Sanmpling plan. Four sample units (see 4.5.1) shall be selected every 24
pmonths. The first inspection shall be 24 months after the date of notificatfon of
qualffication.

4.6.2.3 Failures. If one or more sample units fafl to pass group B inspection,
the sample Shall be considered to have fafled.

4.6.2.4 Disposition of sample units, Sample units which have been subjected to
group B inspection shall not be delivered on any contract or purchase order.

4.6.2.5 Honcompliance. If a sample fafls to pass group B fnspection. the
manefacturer thall take corractive actfon on the materfals or processes, or hoth, as
warranted, and on all units of product which can be corrected and which were
manufactured under essenttally the same conditfons, with essentially the sane
caterfals, processes, etc., and which are considered subjJect to the same faflure.
Acceptance of the product shall be discontinued until corrective action, acceptable
to the Government, has been taken. After the corrective action has been taken, group
B faspection shall be repeated on additfonal sampte units (211 {nspection, or the
{nspection which the origina) sample failed, at the option of the Government). Group
A inspection may be reinstituted; however, final acceptance shall be withheld until
the group B reinspection has shown that the corrective action was successful. In the
event of faflure after refnspection, {nformation concerning the faflure and the
corrective action taken shall be furnished to the cognizant inspection activity and

*tha nuualdfuldna amntrdulisu
THE YUOI Iy iy GLeIvVILy

TABLE V. Group B inspection.

‘III' | 1 T
e | Inspection i Requirement i Test
| | paragraph | method
| | | paragraph
| | |
1 T T
t Cycle Yife- - - - - - - T R | 3.20 } 4.7.117
i Post electrical test- - - - - - - - - - i 3.30 i 4.7.27
| i |

4.6.3 Inspection of packaging. The sampling and inspection of the preservation
and interior pack marking shall be in accordance with the group A and B quaiity
confornance inspection requirements of MIL-P-116. The sampling and inspection of the
packing and wmarking for shipment and storage shall be in accordance with the quatity
assurance provisfons of the applicable container specification and the marking
requiregents of MIL-STD-129.

4.7 Methods of inspectfons and tests.

4.7.1 Y¥isual and mechanical inspection. Waveguide switches shall be {nspected to
verify that the materTals, desfgn, construction, physical dimensfons, finish, @marking
and workmanship are in accordance with applicable requirements (see 3.1, 3.4 through
3.4.12, 3.4.14, 3,30 and 3.31).

4.7.2 Screening {see 3.5). Switches shall be screened as specified Ifn 4.7.2.1
through 4.7.2.3.

4.7.2.1 Therma) shock. Switches shall be tested as specified in 4.7.18, except
the run-in test of 4.7.3 shall be performed after the thermal shock rather than the

’ electrical post tests.

1
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4,7.2.2 Run-in. Switches shall be tested as specified in 4.7.3. .

4,7.2.3 VYisual and mechanical inspection. Switches shall be inspected as
specified in 4.7.1.

4.7.3 Run-in (see 3,6). "Using the test set-up of figure 1, the switch shall be
ogperated at a rate not to exceed one position per second for 4,800 cycles. One cycle
shall consist of switching from the initial position into each other position and
returning to the initial posftion. Switches with externally accessible contacts (such
as indicating or interlock circuit contacts) shall have the contact resistance of
these contacts measured and recorded both before and after run-in. Any increase in
contaﬁt resistance greater than 10 percent shall be cause for rejecting these
switches."

4,7.4 Pull-in voltage (see 3.7). With the switch at room ambfent temperature,
connect a~voltimeter directly across the input terminals of the selected position.
Slowly increase the actuator voltage and note the actual voltage at which the actual
switching action occurs. Repeat this test for each position requiring the
apptication of actuator power. Repeat the above procedure with the switch at the
lowest and at the highest specified temperatures (see 3.1).

4,7.5 Dropout voltage (see 3.8) {fail-safe type). With the switch at room ambient
temperature, connect a voltmeter across the terminals of the selected switch position
and apply nominal operating voltage (see 3.1). Gradually reduce the actuator voltage
until the switch returns to the deenergized position. The above test shall be
repeated for each switch position requiring actuator power.

4.7.6 Operating current (see 3.9). With the switch at room ambient temperature,
apply nominal operating voltage (see 3.1) and measure the operating current faor each
RF position, using the test setup of figure 2. Repeat the above procedure with the
switch at the lowest and highest operating temperatures specified (see 3.1}.

4.7.7 Holding current {fail-safe and selective type switches (see 3.10). The .
holding current for each RF position shall be measured using the same procedures and
equipment as 4.7.6. The holding current shall be measured at room ambient

temperature, at minimum operating temperature and at maximum operating temperature.

SIGNAL - SWITCH
. » UNDER |j~————p} DETECTOR
GENERATOR
TEST
TIMER COUNTER

FIGURE 1. Run-in and cycle life test setup.

12
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VARIABLE : SWIT
CH
POWER |Vo | O/'o UNDER
SUPPLY TEST
1)
0SCILLO-
ScopPe (TRIGGER)

FIGURE 2. Operating and holding current test setup.

4.7.8 Rotor ootion delay (see 3.11). With the switch at room ambient temperature,
apply nooinal operating voltage [see J.1) and weasure the rotor motion delay in both
the energized and deeneryized position using the test setup of figyure 3. Repeat the
rotor motfon delay measurement for each electrically selected position of the switch.

WITCH

SIGNAL oHoES DETECTOR
GENERATOR TEST

VARIABLE |- OSCILLO-
POWER Vo SCOPE
SUPPLY [F —0 0

]
0\5\0 TRIGGER T

FIGURE 3. Rotor motion delay and switching time test setup.

4.7.9 Dielectric withstanding voltage {see 3.12). Switches shall be tested in
accordance with method 30T of ﬂi[-SID-aUZ. The followiny details apply:
a. Magnitude of test voltage:

{1} AC operated switches - 500 volts HMS plus twice tne nonminal operatiny

volitage.
. (2} 0OC operated switches - 500 volts dc plus twice the numinal operatiny
voltage.

13
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b. Points of application of test voltage:

(1) Indicator and interlock circuit - The test voltage shall be applied in
turn between each separate position indicator and interlock circuit
terminal and the switch housing {ground}. A1l open indicator and
interlock circuit terminals shall be grounded to the switch housing
(ground) for this test.

{2) Actuator circuit - The test voltage shall be applied between the
actuator terminalts and the switch housing (ground}. A1l actuator
terminals shall be connected together for this test so that any RFI
noise suppression devices are not damaged.

4,7.10 Transient interference (RFI) (see 3.13). Transient interference emanating
from the switch shall be measured on the power lines using the test procedure of
figure 4.

4.7.11 1solation (see 3.14). Connect the equipment as illustrated in figure 5.
The characteristics of the Tow pass filter shall be such that it will attenuate all
harmonics of the RF signal for at least 30 dB. Set the start/stop limits on the
sweep oscillator to the specified lowest and highest frequency values, respectively.
Connect the calibrated mismatch to the output of the network analyzer. Adjust the
horizontal sensitivity of the X-Y recorder for 10 inches of travel and using the
sweep oscillator sweep output signal, set the sweep width for the same value. Adjust
the RF power level on the sweep ascillator to a level that will provide the best
detection efficiency for the detector. With the sweep oscillator adjusted and the
network analyzer and X-Y recorder calibrated, draw calibration 1ines in 1 dB step
abave and below the specified iscolation vglue of the switch on the X-Y recorder.
Remove the calibrated mismatch and insert the switch under test. Terminate all
unused ports with matched lpads. With the switch at room ambient temperature, apply
the nominal operating voltage and record the isolation versus frequency on the
recorder. The fregquency shall be labled and recorded at not less than 5 equally
spaced points evenly distributed across the frequency band. Repeat the above
procedures for any other adjacent ports. 1f the test must be made at fixed
frequencies, the test shall be made at not less than 7 equally spaced points evenly
distributed across the band width of the switch. The overall inaccuracy of isolation
measurements shall be no greater than 5 percent. A means shall be provided for
producing a2 permanent record of the switch's isclation versus frequency if fixed
frequencies or other than the above test setup is used..

4.7.12 Voltage standing wave ratio (see 3.15). With the switch at room ambient
temperature, apply nominal operating voltage and measure the VSWR for each RF path
across the specified randge, using the test setup of figure 6. Relatively low RF
input power shall be used for this test. Each unused port shall be terminated in a
matched load. A means shall be provided for producing a permanent record of the

' :
switch's VYSHR versus fregquency. The VSHR shall be recorded in increments of 0.05

between YSWR 1imits of 1.02:1 and 1.5:1 and 0.1 above 1.5:1. If the test must be

made at fixed frequencies, the test shall be made at not less than 7 equally spaced
points evenly distributed across the bandwidth of the switch. TIf VSWR is not

directly measured; that fs, if return loss 1s measured and VSWR calculated from that
measurement, the permanent record shall indicate the worst case VSHR numerjcaily and
shall provide the calculation used to obtain the calcuiated VSWR. The measurement
system and permanent record shall provide a minimum accuracy of .04 over the frequency
ranges below 26.5 GHz and a minimum accuracy of .08 over the frequency ranges 26.5 GHz
and above.

4,.7.13 Insertion loss [see 3.16). With the switch at room ambient temperature
apply nominal operating voltage (see 3.1) and measure the insertion loss for each RF
path, using the general test procedures and test setup of 4.7.11. The calibration
1ines on the recorder shall be .02 dB step above and below the specified insertion
loss value. The measurement system and permanent record shall provide a minimum
accuracy of .04 dB over the frequency ranges below 26.5 GHz and a minimum accuracy of
.08 dB over the frequency ranges 26.5 GHz and above.

14
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4.7.14 Switching time (see 3.17}. For electrically operated switches, the
switching Time from both the energized and deenergized positions shall be measured,
using the test setup of figure 3. With the switch at room ambient temperature, apply
RF and dc¢ power and measure the time lapse between application of dc actuator power
and final positioning of the RF portion of the switch for the position selected.
Measure the time lapse for the switch to go from an energized position to a
deenergized position. Repeat these tests for each electrically selected position of
the switch.

4.7.15 RF energy leakage (see 3.18). \Using the test setup shown in figure 7, the
input of the switch shall be furnished with a minimum of 10 milliwatts of RF power at
the center frequency of the switch pass band. Each output port shall be terminated

in a matched load. The entire external surface of the switch shall be explored for
maximum RF leakage. This test shall be repeated for each switch position. The
maximum RF leakage shall be no higher than specified {see 3.1).

4,7.16 RF power handling capability - (see 3.19). The RF power sources shall be
capable of furnishing the specified average and peak power to the input of the
switch. The output of the switch shall be terminated into a matched dummy load.

When specified (see 3.1), the RF section shall be pressurized; otherwise, the RF
section shall be vented to atmospheric pressure (30 *2 inches mercury) during the
test. The power source shall be adjusted to the lowest specified frequency and the
specified average power. Apply this power to the fnput of the switch for at least ]
hour. At the end of this time, remove the average power and apply the specified peak
power (at the same frequency) to the input of the switch for at least 5 minutes.
Repeat these procedures at the middle frequency and at the highest specified
frequency. The above procedure shall be repeated for each position of the switch. If
required to switch under power and if the switch design includes interlock circuits
used to interrupt the RF power source during switching {see 3.1}, the circuits shall
be used to de so during this test. During and following the test, the switches shall

be examined for evidence of breakdown, charring, arcing or overheating.

4.7.17 Cycle life (see 3.20). The switch shall be securely mounted on a block
weighing not Tess than 5 times the weight of the switch; the switch temperature shall
be allowed to stabilize at room ambient temperature for not less than 1 hour before
the beginning of the test. Unless specified, RF power need not be applied to the
switch. The switch shall then be operated, at a rate not to exceed one position per
second, for the specified number of cycles (see 3.1}. One cycle shall consist of
switching from the initial position into each other position and returning to the
initial posftien. The operating voltage shall be nominal (+10, -0) percent). When
indicator or interlock circuits are included in the design, they shall be energized
with the specified current and voltage (see 3,1) during this test. The contact
resistance of these circuits shall be measured at the switch connector terminals
before and after this test. Following this test, switching time, VSWR, insertion
loss and isolation shall be measured as specified in 4.7.14, 4.7.12, and 4.7.11,
respectively.

4.7.18 Thermal shock {see 3,21). The switch shall be tested in accordance with
test method 107 of MIL-S1D-202. Test condition B applies unless otherwise specified
{see 3.1). The waveguide ports shall be covered during this test.

4.7.19 Altitude and cold {see 3.22). Switches _shall be placed in a pressure
chamber maintained at a temperature of -55 *+0, -5 € for 24 hours. After temperature
stabilization, the switching time shall be measured as specified in 4.7.14 {except
the temperature shall be maintained at -55°C). The pressure shall then be reduced
from standard barometric pressure to 1.3 inches of mercury (approximately 70,000 feet
elevation}) and then allowed to stabilize. At this reduced pressure and during the
last 4 hours of the 24 hour holding peried, the switches shall be tested for
dielectric withstanding voltage and switching time as specified in 4.7.9 and 4.7.14,
respectively (the reduced pressure and temperature of -55"C shall be maintained).
Only one half the voltage specified in 4.7.9 need be applied for the dielectric
withstanding voltage test.

4.7.20 Moisture resistance (see 3.23). The switch, with the waveguide ports

sealed, shall be tested in accordance with test method 106 of MIL-STD-202 except that
steps 7a and 7b may be omitted. The following details apply:

a. Initial measurements - Not applicable.
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DETECTOR WAVEGUIDE
PROBE CRYSTAL
DETECTOR

RF PRECISION | SWR METER

SOURCE ATTENUATOR | (HP4I5} OR
EQUIVALENT

OUTPUT OF PRECISION
ATTENUATOR

Test set-up for calibration for RF leakage detector. The calibration
sensitivity of the test position shall be 90 dB8 relative to the power output of
the RF source.

FIGURE 7. Test setup for RF leakage.
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b. Polarization voltage - Not applfcable.

€. Loading voltage - Nat appliicable.

4.7.21 Pressure {see 31.24). Mith the switch at room ambient temperaturs, the R/F

portion shall be capped and then pressurized at the pressure specified {see 3.1). The
applied pressure shall be measured at the switch, not at the pressure source. The
switch shatl then be submerged for cne minute in fresh tap water that {s at 25 £5°C,
Repeat the test with the switch at the lower temperature extreme.

4.7.22 Vibration lsee 3.25). The switch chall be tested in accordance with nathod

201 of MIL=STD-202 except that the motion shall be applied for a perfod of 10 minutes
in each of the 3 mutually perpendicular directfons (a total of 30 minutes). The
switch shall be firmly secured to the vibration platform without the use of shock
tsolators. Unless otherwise spec{fied, the switch need not be energized for this
test.

4.7.23 Shock (specified pulse) (see 3.26). The switch shall be securely mounted,
without fsolaters, and subjected to the shock test in accordance with condition K of
nethod 213, MIL-STD-202.

4.7.24 Exglosion (see 3.27). The switch shall be tested {n accordance with test
method 109 o =STD.202, Tndicator and fnterlock circuits shall bhe anergized at
rated voltage and current (see 3.1). \Unless otheruise specified (see 3. ll. switches
that are pressurized and are designed so that the switching mechanfso {s completely
isolated from the RF path need not have RF power applied. However, 21l other switches

shall be tested with full RF power applfed.

3.28). The switch <hall he tested in accordance with tect

4.7.25 Salt spray [
 MIL-STD-202. The wavequide ports shall be sealed during

&
condition B of nethod 1
this test.

4.7.26 Sand and dust (see 3.29). The switch shall be tested fn accordance with
step 1 only of test method 110, MIL-STD- 202 The afr velocity shall be between 100
and 500 feet per minute. Unless otherwise ecified {see 3.1}, nrotective caps shall

aig Jveu =5 255 e wwl s =ET 227

be used to cover the waveguide ports.

2
i

e
0

4.7.27 Post electrical tests, environmental. Following the environmental tests,
?ull-in and dro§0ut voltages, operating and holding currents, rotor notion delay

when specified dielectric withstanding voltage, 1solation, VSWR, fnsertion los
and switching time shall be measured acg spacified in 4, 7.4 through 4.7.9 and 4.7,

through 4.7.14, respectively.
5. PACKAGING

5,
1

5.1 Preservation. Preservation shall be level A or C, as speciflied {(see 6.2).

5.1.1 Level A.

5.1.1.1 Cleaning. Waveguide switches shall be cleaned in accordance with
MIL-P-116, process C-1.

5.1.1.2 Drving, Waveaquide switches chall he dried fn accordance with MIL-P_115,
ying av tde switches shal? o F=-110.

EEEEEEER 4 g ¥ OV reu YA SRRy WSO

5.1.1.3 Preservative application. Contact preservatives shall not be used.

5.1.1.4 Unit packs. Waveguide switches shall be individually unit packed in
accordance with submethod Ile of MIL-P-116 {nsuring compliance with the appifcable

requirenents of that snacificatian The container chall conforn to PPP. ﬂ,ﬂﬁﬁ
requIrenents cF Tnas ecivicatlion. e COoNRLAS el el

PPP-8-676 or PPP-B- 636 For waveguide switches exceed!ng five pounds {n weight. the
unit pack shall be overwrapped with kraft paper conforming teo UU-P-268,

5.1.1.5 Intermediate packs. Intermedfate packs are not required.

5.1.2 Level C The Yevel € preservation for waveguide switches shal) conforn to

- . ¥ gl wSwr Ya e Tyww 3

the MIL-STD-794 requirements for this level.

2t
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5.2 Packing. Packing shall be level A, B or €, or as specified (see 6.2).

5.2.1 Level A. The packaged waveguide switches shall be packed in wood boxes
conforming to PPP-B-601, overseas type; PPP-B-621, class 2 or PPP-B-585, class 3.
Closure and strapping shaTT be in accordance with the applicable container
specification.

5.2.2 Level B. The packaged waveguide switches shall be packed in fiberbeoard
containers conforming to PPP-B-636, class weather resistant, style optionad, special
requirements. The requirements for box closure, waterproofing and reinforcing shall
be in accordance with method ¥ of the PPP-B-636 appendix.

5.2.3 Level C. The level C packing for waveguide switches shall conform to the
MIL-STD-794 requirements for this level.

5.2.4 \Unitized loads. Unitized loads, commensurate with the level of packing

gsnaci{fied in the contract or nurchase order, shall be used whenever total aquantities

SEPTL T INY Wl YWl G PuU WS Wy UG TR e |0 B

for shipment to one destination equal 40 cubic feet or more. Quant1t1es less than 40
cubic feet need not be unitized. Unitized loads shall be uniform in size and
quantities to the greatest extent practicable.

5.2.4.1 Level A Waveguide switches, packed as specified in 5.2.1, shall be
unitized on pallets in conformance with MIL-STD-147, load type I, with a wood cap
(storage aid 5} positioned over each load.

5.2.4.2 Level B, Waveguide switches, packed as specified in 5.2.2, shall be
unitized as specified in 5.2.4.1 except that weather resfstant fiberboard caps
{storage aid 4) shall be used in lieu of wood caps.

5.2.4.3 Level C. Waveguide switches, packed as specified in 5. 2.3, shall be
unitized as specitied in MIL-STD-794 except that conformance to MIL- STD 147 is not
required.

5.3 Marking. In add1tfon to any spec1a1 or other identification marking required
ny the contract (SEE 0.:1, each uHIL, and exterior container and unitized joad shall
be marked in accordance with MIL-STD-129, The complete military or contractor's type
or part number (including the FSCM), as applicable, shall be marked on all unit and
intermediate packs in accordance with the identification marking provisions of

MIL-STD-129,
5.4 General.
5.

4.1 Exterior containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shall
be of a minimum tare and cube consistent with the protection required and shall
contain equal quantities of identical stock numbered items to the greatest extent
practicable.

5.4.2 Packaging 1nsgect1on. The inspection of these packaging requirements shall
be in accordance wit .6.3.

5.4.3 Army acquisitions.

5.4.3.1 Level A packin In addition to that specified in 5.2.1, metal strapping
shall conform to QQ- 5-75[. type 1, finish A. When the gross weight exceeds 200 pounds
or the container length and width is 48 x 24 inches or more and the weight exceeds
100 pounds, 3 x 4 inch skids (laid flat) shall be applifed in accordance with the
requirements of the container specification. If not described in the container
specification, the skids shall be applfed in a manner which will adequately support
the item and facilitate the use of material handling equipment.

5.4.3.2 Level A and B unitfzation. Unitization (see 5.2.4) shall be necessary
when skids are not required isee 5.4.3.1), when quantities per destination exceed
either a total of 250 pounds [excluding the pallet), or when the volume equals 20
cubic feet or more and the container size permits the use of one of the pallet
patterns of MIL-STD-147. A quantity of containers, packed as specified in 5.4.3.2,
except that the container strapping may be omitted, shall be placed on a pallet, load
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type 1, conforming to MIL-STD-147. The pallet shall conform to NMN-P-71, type 1V,
using group I or Il woods. The loads shall be bonded to the pallet by strapping
conforming to QQ-5-781, type I, finish A, or shrink film conforming to L-P-378, type
IV. Stretch wrap in accordance with MIL-STD-147 1s authorized for shipments within
the continental U.S. and for all containerized shipments.

6. MNOTES

6.1 Intended use. Waveguide switches covered by this specification are intended
for use Tn wavegulde transmission lines for the switching of transmitters, receivers,
antennas, etc., in a waveguide connected systen.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number, and date of this specification.

b. Title, number, and date of the applicable specification sheet and part
number.

c. Levels of preservation and packing required (see 5.1 and 5.2}.
d. If special or other fdentification marking is required {see 5.3).

6.3 Qualification. With respect to products requiring qualification, awards wilj
be made only for products which are at the time set for opening of bids, qualified
for inclusion in applicable qualified products 11st, whether or not such products
have actually been so VJisted by that date. The attentfon of the contractors {s
called to this requirement, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government tested for qualification

by this specification. The activity responsible faor the qualified products 1ist f{s
the Maval Electronic Systems Command, ELEX Bl1ll, Department of the Navy, Washington,
DC 20363 however, information pertaining to qualification of products may be obtained
from the Defense Electronics Supply Center (DESC-E), Dayton, OH 45444,

application to Commanding Officer, Naval Publications and Forms Center, 5801 Tabor
Avenue, Philadelphia, PA 19120.

6.4 Definitions. For the purpose of this specification, the following definitions
shall appiy:

6.3.1 Copfes of "Provisions Governing Qualfification” $D-6 may be obtained upon

6.4.1 ODropout voitage. The dropout voltage is defined as the minimum operating
voltage at which the switch return to the deenergized position.

6.4.2 Fail-safe switch. A fafl-safe switch is defined as & switch with an actuator
that contains & spring return mechanism that provides RF connection to one selected
poesitfon when no dc or ac voltage {1s applied to the switch. This type of switch
requires continuous voltage to maintain RF connection to any other position.

6.4.3 Holding current. The holding current 1s defined as the current required to
hold the switch in position after the RF contacts have completely transferred.

6.4.4 1Indicating circuit. An indicating circuit §s a circult that remotely
indfcates the switch position. This is normally done with indicator l1ights. The
indicating circuft s a set of contacts that {s controlled by the same shaft as the

RF switch.

6.4.5 Latching switch. A latching switch is defined as a switch that contains a
mechanism, either mechanical or magnetic, that will maintain a chosen RF position.

This is with or without voltage being maintained after the switching action is
completed.

6.4.6 Pull-in voltage, The pull-in voltage 15 defined as the minimum operating
voltage at which the switch contacts assume the energized position.

6.4.7 Rotor motion delay. The rotor motion delay is defined as the time between
application of the switching voltage and the beginning of rotor motion.

N
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6.4.8 Switching time. The switching time is defined as beginning when the dc
operating voltage 15 first appiied and ending when the switch RF signal reaches its
steady-state value. Switching time consists of the following time elements:

a. Inductive delay time in the actuator coil.

b. Transfer time of the RF contacts.
¢. Bounce time of the RF contacts.
6.4.9 Transfer switch, A transfer switch s defined as a switch with four-port

and provides two independent pairs of RF paths. These pairs are actuated
simultaneousty.

6.4.10 Operating current. The operating current is that current required for
satisfactoriily operation of the switch. The value of the current is normally
specified for operation at room ambient temperature.

6.4.11 Interlock circuits. A interlock circuit is design into a latching type of
switch. The switch will remain 1n the last position, until the switch is re-
energized.

§.5 0

Safety and Health Administration (0OSHA). OSHA review completed; no
further

ccunation
review r
6.6 Changes from previous issue. Asterisks are not used in this revision to

jdentify changes with respect to the previous issue due to the extensiveness of the
¢hanges.

Custodians: Preparing activity:
Army - ER Navy - EC
Navy - EC
Air Force i 85 (Project 5985-0975)

Review activities:
Army - MI, SM
Navy - 0S, SH
Air Force - 11, 17, 99
DLA - ES

User activities:
Army - AV
Navy - AS, MC

Air Force - 19

Agent:
DLA - ES
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10 SCOPE

10.1

obtain qualification
grouping shall be in
at a lower frequency

APPENDIX
GROUP QUALIFICATIEION

Scope. This appendix provides manufacturers a grouping that can be used to
for a nunmber of items by qualifying one ftem in a group. The
accordance with the following table. Manufacturers may qualify
range than listed fn the table. This will qualify switches with

the stated characteristics in a group from this frequency range down to the lowest
frequency range specified.

10.2

Group qualfification.

Group qualification of switches having requirements for

interlock circuit, rotor motion delay, transfent interference, RF energy leakage,
pressure, explosfon or salt spray is not pernitted unless these tests are performed

on the qualifying switch.

TABLE V¥!. Grouping for qualification.

Cover face

Fail-safe

With indicator

Frequency range 1.7-2.6 GHz
Honscreened

BC or AC energizing voltage
1P27T

Cover face

Fajil-safe or latching

With or without indicator

Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
Nonscreened

DC or AC energizfng voltage or manuatl

1P17 or 1P2T7

| ) I

| Group | Characteristics of | Character{stics of switches quali{fied
}number : qualifying switch }

| | I

I 3 | Rectangular waveguide | Rectangular waveguide

| | Choke face | Choke or cover face

| | Fafl-safe | Fail-safe or latching

| | With indicator | With or without fndicator

¥ | Frequency range 1.7-2.6 GHz } Frequency range 1.7-2.6 GHz to .32-.49 GHz
1 | Screened | S¢reened or nonscreened

l | OC or AC energizing voltage | DC or AC energizing voltage or manual

| | 1p27 | 1P1T7 or 1P2T

| | ]

t i |

| 2 | Rectangular waveguide | Rectangular waveguide

| ] Choke face | Choke or cover face

| | Fatl-safe | Fatl-safe or latching

| | With indicator | Mith or without indicator

| | Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
i | Nonscreened | Nonscreened

| | DC or AC energizing voltage | DC or AC energizing voltage or manual

: : 1P2T : 1P1T or 1P2T

| | |

| 3 | Rectangular waveguide | Rectangular waveguide

| | Cover face | Cover face

| | Fail-safe | Fafl-safe or latching

| | With indicator | With or without fndicator

| | Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
| | Screened | Screened or nonscreened

| | OC or AC energfzing voltage | OC or AC energizing voltage or manual

I : 1P2T : 1PIT or 1P2T

| | I

: 4 l Rectangular waveguide } Rectangular waveguide

| | |

| | |

| | |

| | |

| ] |

i ) |

| ] |
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Nonscreened
DL or AC energizing voltage
2P2T

Nonscreened

DC or AC energizing voltage
2P2T7

APPENDIX
TABLE VI. Grouping for qualification - Continued.
| |
Group | Characteristics of | Characteristics of switches qualified
number | qualifying switch :
]
| |
5 | Rectangular waveguide | Rectangular waveguide
| Cover face | Cover face
| Manual | Manual
| Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
| Screened ! Screened or nonscreened
| 1p27 | 1P2T
| |
I [
6 | Rectangular waveguide | Rectangular wavequide
| Cover face | Cover face
| Manual | Manual
| Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
i Nonscreened | Nonscreened
, 1P2T : 1PeT
[ [ -
7 | Rectangular waveguide | Rectangular waveguide
{ Choke face | Choke or cover face
| Fajl-safe | Fail-safe or latching
| With indicator I With or without indicator
| Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
! Screened ! Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage
: 2P27 , 2pP2T1
| |
8 | Rectangular wavegquide | Rectangqular wavegquide
| Choke face | Choke or cover face
| Fail-safe | Fail-safe or latching
| With {ndicator | With or without indicator
| Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
| Nonscreened | Nonscreened
| OC or AC energizing veltage | DC or AC energizing voltage
| 2pP2T | 2P2T
] i
T |
9 | Rectangular waveguide | Rectangular waveguide
| Cover face | Cover face
i Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
{ Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
| Screened | Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage
: 2P2T } 2P27
| 1
10 | Rectangular waveguide | Rectangular waveguide
| Cover face | Cover Face
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
| Frequency range 1.7-2.6 GHz | Frequency ranges 1.7-2.6 GHz to .32-.49 GHz
| I
| |
[ |
[ |
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APPERDIX

TABLE VI. Grouping for qualification - Continued.

Cover face

Manual

Frequency range 18-26.5 GHz
Ronscreened

1P27

Cover face

Manuatl

Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz
Honscreened

P2t

| i I

| &roup | Characteristics of | Characteristics of switches qualified

:number : qualifying switch :

| I I

I 1 | Rectanguliar waveguide | Rectangular waveguide

| | Choke face | Choke or cover face

| t Fatl-safe | Fail-safe or latching

| | With indicator | With or without fndicator
| Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GH:z
| Screened | Screened or nonscreened

| | BC or AC energizing voltage | DC or AC energizing voltage or manual

: } 1P27% } 1P1T or 1P2T

| I 1)

[ ¥ | Rectangutar wavegulide | Rectangular waveguide

i I Choke face | Choke or cover face

| | Fail-safe | Fajl.safe or latching

| | With indicator | Mith ar without indicator

1 ! Frequency range 18-26.5 GHz | Frequency ranges 18.26.5 GHz to 2.2-3.3 GHz

| | Nonscreened | Nonscreened

| | DC or AC energizing voltage | DC or AC energizing voltage or manual

i | 1p2T | 1IPIT or 1P2T

| | |

| ] I

|l 13 | Rectangular waveguide | Rectangular waveguide

| 1 Cover face | Cover face

1 | Fafl-safe { Fail-safe or latching

| | With indicator | With or without indicator

| | Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz

{ | Screened | Screened or nonscreened

| | 0C or AC energizing voltage | OC or AC energfzing voltage or manual

| | tpP2T | 1P1T or 1P2T7

| 1 ]

| I T

| 14 | Rectangular waveguide | Rectangular waveguide

| | Cover face | Cover face

| { Fall-safe | Fajl-safe or latching

| | with indicator | With or without indicator

I i Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz

Nonscreened | Nonscreened

| | 0OC or AC energizing voltage | DC or AC energfzing voltage or manual

= : 1P27 = 1P1T or 1P2T

| | |

I 15 | Rectangular waveguide | Rectangular wavegquide

i | Cover face | Cover face

! | Manual | Manual

I | Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz

| | Screened | Screened or nonscreened

| | 1p27 | 1P27

| | |

| | T

: 16 : Rectangular waveguide : Rectangular waveguide

i | I

| | |

| | i

{ i |

| | |

L — A S St —— ——— ———— N T — ——— —— T —— — —— . —— i —— — ——— —— — " ot ————— —— . — — i
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Nonscreened
DC or AC energizing voltage
1P2T

Nonscreened
BC aor AC energizing voltage or manval
IPIT or 1P27

APPENDIX
TABLE VI. Grouping for qualification - Continued.
1 . |
Group | Characteristics of | Characteristics of switches qualified
number ! qualifying switch !
1 I
17 | Rectangular waveguide | Rectangular waveguide
| Choke face | Choke or cover face
| Fail-safe ! Fail-safe or latching
| With indicator | With or without indicator
| Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz
| Screened | Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage or manual
{ 2p2T , 2pP2T
| I
18 | Rectangular waveguide | Rectangular waveguide
! Choke face ! Choke or cover face
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
| Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz
| Nonscreened | Nonscreened
} DC or AC energizing voltage | DC or AL energizing voltage or manual
| 2p2T | 2peT
| ;
| |
19 | Rectangular waveguide | Rectangular waveguide
| Cover face | Cover face
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
| Frequency range 18-26.5 GHz | Frequency ranges 18-26.5 GHz to 2.2-3.3 GHz
| Screened | Screened or nonscreened
| OC or AC energfizing voltage | DC or AC energizing voltage or manual
: 2P2T ; 2pP2T
I |
20 | Rectangular waveguide | Rectangular waveguide
| Cover face | Cover face
| Fail-safe | Fajl-safe or latching
| With indicator | With or without indicator
| Frequency range 18-26.5 GHz | Frequency ranges 18226.5 GHz to 2.2-3.3 GHz
| Monscreened | Nonscreened
| DC or AC energizing voltage | OC or AC energizing voltage
| 2pr2T7 | 2P27
i |
| |
21 | Rectangular waveguide | Rectangular waveguide
| Choke or contact face | Choke, cover, or contact face
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
| Screened | Screened or nonscreened
| DC or AC energizing voltage | OC or AC energizing voltage or manual
| 1P2T7 | 1P2T or 1PIT
| i
| ]
22 | Rectangular waveguide | Rectangular waveguide
| Choke or contact face | Choke, contact, or cover face
| Fail-safe | Fail-safe or latching
} With indicator | With or without indicator
! Frequency range 220-325 GHz } Frequency ranges 220-325 GHz to 22-33 GH:z
} [
| |
I |
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Nonscreened
DC or AC energizing voltage
2pet

Nonscreened
DC or AC energizing voltage
2P27

APPENDIX
TABLE VI. Grouping for qualification - Contfinued.
| I
Group | Characteristics of | Characteristics of switches qualified
umber : qualifying switch :
] 1
23 | Rectangular waveguide | Rectangular waveguide
| Cover or contact face | Cover or contact face
| Fafl-safe | Fajl-safe or latching
| With indicator | With or without fndicator
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
} Screened | Screened or nonscreened
| OC or AC energizing voltage | DC or AC energizing voltage or manual
: 1P27 : 1P1T or 1P2T
T |
24 | Rectangular waveguide | Rectangular waveguide
| Cover or contact face | Cover or contact face
| Fafl-safe ! Fail-safe or Yatching
| ¥ith indicator | With or without {ndfcator
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
| Nonscreened | Nonscreened
| OC or AC energizing voltage | DC or AC energizing voltage or manual
: 1P2T7 , 1P1T or 1P2T
| Bl
25 | Rectangular wavequide | Rectangular waveguide
| Cover or contact face | Cover or contact face
| Manual | Manua)
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
| Screened | Screened or nonscreened
I 1P27 I 1P2T
| |
26 | Rectangular waveguide | Rectangular waveguide
| Cover or contact face | Cover or contact face
! Manual | Manual
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GH:z
| Monscreened | Honscreened
| 1pP27 | 1P2T
| |
| ]
217 | Rectangular waveguide | Rectangular waveguide
| Choke or contact face | Choke, contact, or cover face
| Faii-cafe | Fail-safe or latching
| With fndfcator | With or without indfcator
} Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
| Screened | Screened or nonscreened
| BC or AC energizing voltage | DC or AC energfzing voltage
{ 2P2T : 2P27
| I
28 | Rectangular waveguide | Rectangular waveguide
| Choke or contact face | Choke, contact, or cover face
| Fail-safe | Fatl-safe or latching
| Wwith indicator | With or without indicator
| Frequency ranae 220-325 GHz | Frecuency ranges 220-325 GHz to 22-33 GHz
| i
I |
| I
| |
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APPENDIX
TABLE VI. Grouping for qualification - Continued.
I 1
Group | Characteristics of | Characteristics of switches qualified
number } qualifying switch |
|
} 1T
29 | Rectangular waveguide | Rectangular waveguide
| Cover or contact face | Cover or contact face
| Fail-safe | Fail-safe ar latching
| With indicator | With or without indicator
| Frequency range 220-325 GHz | Frequency ranges 220-325 GHz to 22-33 GHz
| Screened | Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage
l 2P2T } 2p2T
3 T
30 | Rectangular waveguide | Rectanguiar waveguide
| Cover or contact face | Cover or contact face
| Fail-safe | Fafl-safe or latching
| With indicator | With or without indicator
} Frequency range 220-325 GHz | Frequency range 220-325 GHz to 22-33 GHz
| Nonscreened | Nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage
| 2pP27 | 2r2T
] |
! ]
11 | Daukhlae widaa wavanunidas 1 Nanhla Ar einala evidans wavanuida
-~ A 1 o WP AT . L} Iu&\- nu!usulLIc 1 FUuwvilc wi alllsll: lluﬂc "H'C‘_’UIUC
| 2.4:1 ratio | 2.4:1 or 3.6:1 ratio
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
|} Frequency range 18-40 GMz | Freguency ranges 18B-40 GHz to 1.4-5.0 GHz
| Screened | Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage or manual
I 1P27 | IPLT or 1P2T
|
1 !
32 | Double ridge waveguide | Double or single ridge waveguide
| 2.4:1 ratio ] 2.4:1 or 3.6:1 ratio
i Faii-safe | Faii-safe or iatching
| With indicator | With or without indicator
| Frequency range 18-40 GHz |} Frequency ranges 18B-40 GHz to 1.4-5.0 GHz
| Nonscreened | Nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage or manual
{ 1P27 ; 1P1T or 1P2T
i I
33 | Double ridge waveguide | Doublie or single ridge waveguide
| 2.4:1 ratio | 2.4:1 or 3.6:1 ratio
| Fail-safe | Fail-safe or latching
| With indicator | With or without indicator
{ Frequency range 1.5-3.6 GHz | Frequency ranges 1.5-3.56 GHz to .108-.39 GHz
! Screened | Screened or nonscreened
| DC or AC energizing voltage | DC or AC energizing voltage or manual
: 1P2T , 1P1T or 1P2T
] 1
34 : Double ridge waveguide | Double or single ridge waveguide
l
| |
| |
i |
| ]
| |
| |
| |

2.4:1 ratio

Fail-safe

With indicator

Frequency range 1,5-3,6 GHz
Nonscreened

DC or AC energizing voltage
1P2T

2.4:1 or 3.6:1 ratio
Fail-safe or latching
With or without indicator

Frequency ranges 1.5-3.6 GHz to .108-.3% GHz

Nonscreened
DC or AC energizing voltage or manual
1P1T or 1P2T

30

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
{
1
|
1
i
|
|
|
|
I
|
|
|
|
|
|
|
|
i
|
j
|
|
|
|
1
|
|
!
1
j
|
i
1
!
|
|
|
1
|
|
!
|
|
|




Downloaded from http://www.everyspec.com

MiL-5-55041C
APPENDEX

TABLE VI,

Grouping for qualificatfon - Continued.

Characteristics of
qualifying switch

Characteristics of switches qualified

Double ridge waveguide
2.4:1 ratic

Manual

Frequency range 18-40 GHz
Screened

Double or single ridge waveguide
2.4:1 or 3.6:1 ratio
Manual

frequency ranges 18-40 GHz to 1.4-5.0 GHz

Screened or nonscreened

|
|
|
|
|
i
|
|
|
|
|
|
[
|
|
|
|
|
|
|
!
|
|
|
|
|
|

|
| |
| |
i |
| |
| I
| |
| |
| l
i ip2v i ip2T
| |
| I
36 | Double ridge wavegufide | Double or single rfdge waveguide
| 2.4:1 ratio | 2.4:1 or 3.6:1 ratio
| Manual | Manual
i Frequency range 18-40 GHz | Frequency ranges 18-40 GHz to 1.4-5.0 GHz
[ Nonscreened | Nonscreened
| 1pP27 { 1peT
| |
| {
37 | Double ridge wavequide | Double or single ridge waveguide
i 2.4:1 ratio i 2.4:1 or 3.6:1 ratio
| Manual | Manual
| Frequency range 1.5-3.6 GHz | Frequency ranges 1.5-3.56 GHz to .108-.39 GHz
| Screened ! Screened or nonscreened
{1p2t | 1pP2T7
{ ]
] |
38 | Double ridge waveguide | Double or single ridge waveguide
| 2.4:1 ratto | 2.4:1 or 3.6:1 ratio
| Manual | Manual
I Frequency range 1.5-3.6 GHz | Frequency ranges 1.5-3.6 GHz to .108-.39 GH:
| Nonscreened | Nonscreened
i ir2T i 1p2T
i |
I |
39 | Double ridge waveguide | Double or single ridge waveguide
| 2.4:1 ratio | 2.4:1 or 3.6:1 ratfo
| Fail-safe | Fajv-safe or latching
i With indicator i With or without indicator
| Frequency range 1B-40 GH:z | Frequency ranges 18-40 GHz to 1.4-5.0 GH:z
| Screened | Screened or nonscreened
| BC or AC energizing voltage | DC or AC energizing voltage
| 2p2T1 I 2p2T
I |
] 1
40 | Double ridge waveguide } Double or sin?le ridge waveguide
| 2.4:1 ratio | 2.4:1 or 3.6:1 ratio
| Fail-safe | Fail-safe or latching
| With indicator | With or without fndicator
| Frequency range 18-40 GHz | Frequency ranges 18-40 GHz to 1.4-5.0 GHz
i Nonscreened i Honscreened
| DC or AC energizing voltage | DC or AC energizing voltage
| 2p2T1 | 2p2T
I |
I I
4] | Doudble ridge wavegquide ! Double or single ridge wavegquide
i i
| |
I |
| |
| |
! l
| |
{ |

2.9:1 ratio

Fall-safe

With indicator

Frequency range 1.5-3.6 GHz
Screened

DC or AC energizing voltage
2p2T1

2.4:1 or 3.6:1 ratfo
Fafl-safe or latching
With or without indicator

Frequency ranges 1.5-3.6 GHz to .108-.39 GH:z

Screened or nonscreened
DC or AC energizing voltage
eP2T

3
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APPENDIX

TABLE VI. Grouping for qualification - Continued.

Characteristics of
qualifying switch

Characteristics ot switches qualified

Double ridge waveguide
2.4:1 ratio

Fail-safe

With indicator

Frequency range 1.5-3.6 GHz
Nonscreened

DC or AC energizing voltage
2pP2y

I
]
|
[
I
I
|
|
|
I
|
|
!

Double or single ridge waveguide

2.4:1 ratio

Fail-safe or latching

With or without indicator

Frequency ranges 1.5-3.6 GHz to .108-.39 GHz
Nonscreened

BDC or AC energizing voltage

2P2T
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