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MIL~-R-55002B(EL)
31 MAY 1963
. SUPERSEDING
MIL-B-55002A (SigC)
24 JANUARY 161

MILITARY SPECIFICATION

RADIO SET AN/VRC-24( )(UNITS OF)
AND CONTROL, RADIO SET C-1439( )/U

1. SCOPE

1.1 This specification covers the following
units of a vehicular mounted, amplitude-
modulated radio receiving-transmitting set
operating on any of 1,760 crystal-controlled
channels in the frequency range of 225.0 to
399.9 megacycles (me} (see 6.1 and 6.7).

Receiver-Transmitter, Radio RT-323
- ( )/VRGC-24 E
Dynamotor DY-151( )/U

Case, Receiver-Transmitter - CY-2557
. { )/VRC-24

.Mounting MT-1436( )/U.

1.2 This éﬁeciﬁcation also covers Control,
Radio Set C-1439( )/U, used with Radio
Set AN/VRC-24( ).

2. APPLICABLE DOCUMENTS

2,1 The following documents, of the issue
in effect on date of invitation for bids or re-
quest for proposal, form a part of this speci-
fication to the extent specified herein.

SPECIFICATIONS
FEDERAL

T-T-871 .—Twine, Cotton, Wrapping.
FF-S-103 —Setscrews. .

QQ-P—416 —Plating, Cadmium (Elec-
o * trodeposited).

QQ-S-57T1 —Solder: Lead Alloy, Tin

' Lead Alloy, and Tin Al-

loy; Flux Cored Ribbon

- and Wire, and Solid
Form.

QQ-S-781 —Strapping, Flat; Steel.
.QQ—Z—325 —Zinc Coating, Electrode-

posited, Requirements
for.

YU-T-111 —Tape; Paper, Guinmed

(Sealing and Securing).
PPP-B-566-—Boxes, Folding, Paper-
board. o
PPP—B—601—~Boxes, Wood, Cleated Ply-
wood.

PPP—B—621—-Boxes, Wood, Nailed and

Lock-Corner.

' PPP-B-636—Boxes, Fiber.
PPP-C-843 —Cushioning Material, Cel-

o Iulosie.
PPP-F-320-—Fiberboard, Sheet, Stock
and Cut Sbhapes. -

... PP-P-291 —Paperboard, Wrapping,

: Cushioning.
PP-T-76 —Tape, Pressure-Sensitive,
Adhesive, Paper, Water-
. Resistant.

MILI'fAnY
- MIL-E-1

—Electron Tubes and
: " Crystal Rectifiers,

_MIL—G—I'T —~Cables, Radio Fre-

quency, Coaxlial,
Dual Coaxial, Twin
Conductor, and
Twin Lead.

MIL-E-75 = —Electron Tubes, Packag-

ing, Packing and Cen-

F8C 582¢
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MIL-P-116
. MIL-B-117

MIO-~V-173

MIL-C—490

MIL-1-681

MIL-T-713

MIL-S-901

MIL-S-971
MIL-I-3158

MIL-1-3190
MIL-C-8702

MIL-C-3885

tainer Marking for:
General Specification
for.

—Preservation, Methods
of.

-—Bags, Interior Packag-
ing.
—Varnish, Moisture and

Fungus Resistant, for

the Treatment of
Communications,
Electronic, and
Associated Electrical
Equipment.

—Cleaning and Prepara-
tion of Ferrous and
Zine Coated Surfaces
for Organic Protec-
tive Coatings.

—Insulation, Electricsl,
Synthetic-Resin Com-
position, Nonrigid.

—Twine and Tape, Lacing

and Tying (For Use

in Electrical and Elec-
tronic Equipment).
-—Shockproof Equipment,
Class Hl (High-lm-
nart) Shinhasrd

FUeL Sy RFlligsisvesa s
Installation, Tests
for.

—Screws, Wood.
—Insulation Tape, Elec-
trical, Glass-Fiber
(Regin-Filled) ; and
Cord, Fibrous-Glass.

—Insulation Sleeving,
Elecirical, Flexible,
Treated.

—Cable, Power, Electri-
cal, Ignition, High
Tension,

—Cable Assemblies and
Cord Assemblies,
Electrical (for Use in
Electronie, Communi-
cation, and Associ-
ated Electrical
Equipment).

MIL-W-6858 —Welding, Resistance,
Aluminum, Magne-
sium, Nonhardening
Steels or Alloys,
Nickel Alloys, Heat-

Resisting Alloys, and .

Titanium Alloys,
Spot and Seam,

MIL-1-7444 —Insulation Sleeving,
Electrical, Flexible.

MIL-I-7798 —Insulation Tape, BElec-
trical, Pressure-
Sensitive Adhesive,
Plaatic.

MI1-B-7883 -—Brazing of Steeis, Cop-
per, Copper Alloys,
and Nickel Alloys.

MIL-M-10578-—Metal Conditioner and
Rust Remover (Phos-
phoric Acid Base).

MIL-I-11748 —Interference Reduction
for Electrical Equip-
ment.

MI1,-M-18231-—Marking of Electronic

) £
LLCINN,

MIL-F-14072 —Finishes for Ground
Signal Equipment.

MIL~F-14256 —Flux, Soldering, Liquid
(Rosin Base),

\ .
¢ —Insulation Sleeving,

Electrical, Flexible,
Glass Fiber, Silicone
Rubber Treated.
MIL~S-19500 —Semiconductor Devices,
General Specification

il e S LR L L 0 4 )

for.

MIL-1-1805

AvR A4 A=

MIL-N-25027 —Nut, Self-Locking, 250°

F., 500° F., and 800°
F.

STANDARDS
MILITARY

MIL-STD-22 -—Welded-Joint Designs.

MIL-STD-105-—Sampling Procedures
and Tables for
Inspection by
Attributes.

MiIL-8TD-129—Marking for Shipment
and Storage.
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MIL-STD-169—Extreme-Temperature
_ Cyecle.
MIL-STD-170—Moisture Resistance
Test Cycle for
Ground nlgnal
Equipment,
MIL-STD-200—Electron Tubes.
MIL-STD-252—Wired Equipment, Clas-
sification of Visual
and Machanieal
Defects.
MIL-STD-681—Identification Coding
and Application of
Hookup Wire.
MIL-STD-701—Preferred and Guidance
List of Transistors.

MS33540 —Safety Wiring, General
7 Practices for.

MS353356 —Washer, Lock, Flat,
External Tooth.

MS35338 —Washer, Lock, Split,
Helical, Medium
Series.

MS75027 —Cable-Cord, Standard
Lengths and Stand-
ard Tolerances for
Communication,
Power and Radio
Frequency Cable
and Cord Assemblies.

DRAWINGS
SIGNAL CORPS
SC-A—46420 —Fasteners.
SC-A-46439 —List of Accessories for
Package Tester.

SC-A-46570 —Materials and Proc-

: esses for Printed
Wiring Assembly.
SC-GL-55712 —Drawing and Gage

Point List for

Receiver-Trans-

mitter, Radio RT-

323( )/VRC-24.

SC-GL-55715 —Drawing and Gage

Point List for Case,

Receiver-Trana-
mitter CY-2657 ( )
J/VRC-24.

MIL-R-55002B(EL)

SC-GL-57716 —Drawing and Gage
Point List for
Mounting MT-

1486 ( )/U.

i5 —Drawing and Gage
Point List for
Radio Set AN/
VRC-24( ).

SC-B-61578 —Grounding to Chassia.
SC-DT 243840 ._Drawing and Data 1.iat
for Radio Receiver-
Transmitter RT-
323( )/VRC-24.
SC-D1.-344929 —Drawing and Data List
for Dynamotor DY~
151( )/U.
SC-DL-344948 —Drawing and Data List
for Mounting MT--
1436( )/U.
SC-DL-344997 —Drawing and Data List
for Receiver.-Trans-
mitter Case CY-
2557( )Y/VRC-24.
SC-DL-345073 —Drawing and Data List
for Radio Set Con-
trol C-1433( )/U.
{Copies of specifications, standards, drawings, and
publications required by suppliers in connection with
specific procuretnent functions should be obtained
from the procuring activity or aa directed by the
contracting officer. Both the title and number or
symbol should be stipulated when requesting copies.)

2.2 Other publication. The following docu-
ment forms & part of this specification to the
extent specified herein. Unlesa otlierwise

ha {feana In affant on Rnfn nf inwita_
Wa BV AW

indiaad
AdlA Cai v

n" +
ICRLEU) VAL Go U

tion for bids, or request for proposal, shall
apply:

NATIONAL BUREAU OF STANDARDS

Handbook HZ8—3crew-Thread Stand-
ards for Federal
Services.

{(Application for copies should be addressad to the
Superintendent of Documents, Government Printing

i~ wgn‘ﬁntﬂnn MY
v 1y Afenie]

3. REQUIREMENTS
3.1 Description. Two-way type A8 voice

R

2
-
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communication can be conducted on any of
19 preset channels, after a 5-second channel
selection time, using Microphone M-29( )/U
and Dynamic Loudspeaker LS-166{( ),/U.

The AN/VRC-24( } may be used im
conjunction with Ciphony Equipment

TSEC/KY-~8; The preset channele may be
selected, the set turned on and off, and

volume and squelch levels adjusted from a
remote site by ugine Radio Set Control

CITIOL L=idla -riehaals o SRR VA U

C~1439( )/U. Channel spacing is 100
kiloeycles (ke) ; presetting a channel requires
approximately 10 seconds. Nominal trans-
mitter radio-frequency (rf) output is 16
watts (w).

3.2 Csnstruction. The units listed shall be
constructed in accordance with the applicable
drawings.

Unit Drawing
RT-328( )/VRC-24  SC-DL-343840
DY-151( YIU SC-D1-344929
MT-1436( }/U SC-DIL-344948
CY-2687( )/VRC-24 SC-D1-344997
C-1439( }/U SC-D1-345078

3.3 Preproduction samples. The contractor
shall furnish two {2) preproductions samples
of the equipment for approval, if required by
the invitation for bids and contract. (See 4.3
and 6.2(e)(1).)

3.4 Paris, maieriais, and processes.

3.4.1 Cable onssemblies (see 4.4). The
length of electrical cable assemblies shall
conform to Military Standard MS75027 or
ags specified on the drawings. Power and
audio-frequency (af) cable and cord assem-
blies used for voltages up to and including
600 volts alternating-current {ac) or corre-
sponding direct-current (dc) shall conform
to all requirements of Specification MIL-C-
3885. Cable assemblies used for over 600
volts ac or equivalent dc shall be subject to
approval by the contracting officer. Where
applicable, high-voltage cable shall conform
to Speciﬁcation MIL—C-3702 Radio fre-

PR P | =L = PPy, |

1 g
quency COaxidl Ld.meu Bliall W I.ﬂ accoraaince

with Specification MIL-C-17.

3.4.2 Finish, protective (see 4.4). The
equipment shall be finished in accordance

4

with Specification MIL-F-14072 and the
equipment drawings. The final paint film
on type I surfaces shall be green color (olive
drab), semigloss enamel matching a color
chip provided by the procuring agency. (See
6.3.)

3.4.3 Plastic materials and parts. Where
not machined, plastic materials and parts
shall have the original smooth or polished
surfaces. Surfaces that have been sawed,
cut, punched, or otherwise machined shall be
as smooth as practicable, in aceordance with
good manufacturing practice for the intended
application.

3.4.4 Cleaning.

3.4.4.1 Parts. After fabrication, parts shall
be cleaned in accordance with good commer-
cial practice, or as gpecified in an applicable

document. Cleaning processes shall have no

~ deleterious effect. Corrosive material shall

be removed completely before the parts are
mounted on chassgis, panels, ete,

3.4.4.2 Units. After assembly, units shall
be cleaned thoroughly and shall be free from
particles of solder, flux, and other foreign
material. In addition, when necessary, such
cleaning shall also be performed before final

nasnnitaler A8 dha e fde
A{STIIINLY UL L€ UTius.

3.4.5 Marking.

3.4.5.1 Conformance. Marking shall con-
form to Specification MIL-M-13231. (See
4.4.) Front panel marking shal be group I
as described in that specification.

3.4.5.2 Viuibility of markings, Wherever
practicable, perts shall be so mounted that
their identification markings will be readily
visible with minimum disassembly of the
equipment.

3.4.5.3 Serial numbers. The following items
shall have gerial numbers:

Receiver-Tranamitter, Radio
RT-328( )/VRC-24

Dynamotor DY-151( )/U

Mounting MT-1486( )/U
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Case, Receiver-1ransmitter
CY-2557( )/VRC-24
Control, Radio Set C-1439( )/U

3.4.6 Riveting. Thickness of countersunk
metal which accepts the heads of flush rivets
shall be not leas than the height of the rivet
heads. After riveting, the joints shall be tight,
the joined parts shall be undamaged, and the
rivet heads shall be properly seated and tight
against their bearing surfaces.

3.4.T Securing of parts.

3.4.7.1 Mounting components. Brackets,
lugs, flanges, inserts, bolts, and other mount-
ing arrangements shall be such as to retain
items securely when subjected to specified
service conditions. Parts shall be so mounted
that loosening, wear of mounting arrange-
ments, or permanent separation of parts will
not oceur when the items in which they are
used are subjected to specified service condi-
tions. Any permanent deformation resulting
from the tests shall not cause degradation of
performance below full speciﬁcatiOn require-
ments. When pxubuuuuw, friction between
mating surfaces shall not be employed as the
gole means of preventing fixed parts from
rotating. Parts shal’ be secured in such raan-

ner that failure of a single rivet ~r screw will

~t fraa tha nart anmnlatalyr
NGy iree e pary compiaete:y.

3.4.72 Secun'ng of parts by threaded fas-
teners. Securing of parts by threaded
fasteners to hard material, or to soft
material, (aluminum, magnegsium, zine,
plastic, etc.), except wood, shaill con-
form to the drawings. Except as speci-
fied therein, a flatwasher shall be used
between any screwhead and soft material
unless the shape of the head is such that the
flatwasher is unnecessary. Nylok or other
screws with plastic devices, and Loctite or
gimilar sealents, shall not be subjected to
temperatures in excess of 260° F. (as during
baking of paint), Loctite or similar sealants

shall not be used where the connection must

be electrically conductive; where used, such
materials shall be applied in accordance with
the manufacturer’s instructions. _

MIL-R-55002B(EL)

3.4.7.3 Brittle material. Brittle castings, or
parts made of ceramic or other brittle
material, shall not be over-constrained by the
means used to secure them. Not more than
three points of contact shall be used between
the brittle part and the mounting surface,
unless the mating faces are accurately
machined. Mounting washers of suitable
plastic, rubber, or soft copper having slight
compressibility shall be provided to prevent
breakage or cracking of the parts. Lead
washers shall not be used. Threaded holes in
ceramic material shall not be employed for
assembly or mounting of parts.

3.4.7.4 Safety wiring and cotter pins. Ap-

plication of safety wiring and cotter pins
shall conform to Standard M333540.

3.4.8 Brazing. Brazing of steels, copper,
copper alloys, and nickel alloys shall conform

_________ T 0 roo
to Specification MIL-B-7883.

3.4.9 Soldering.

5.4.9.1 Solder. Solder shall conform fto
Specification QQ-8-571. For soldering elec-
trical connections, composition Sn60, Type
AR or S, shall be used for general purposes;
and composition Sn62 or Sn63, Type AD or S,
for special purposes. When type S solder is
used for soldering electrical connections, the
flux shall conform to Specification MIL-F-
14256.

3.4.9.2 Acid or acid salts. No acid or acid
salts shall be used in preparation for or
during soldering; however, exception is
permitted for preliminary tinning of elec-
trical connections and for tinning or soldering
of mechanical joints not used to complete
electrical circuits, but in no case shall acid or
acid salts be used where they can come in
contact with insulation material. Where acid
or acid salts are used, as permitted above,
they shall be completely neutralized and re-
moved immediately after use.

3.4.9.83 Process. There shall be no sharp
points or rough surfaces resulting from
insufficient heating. The soclder shall feather
out to a thin edge, indicating proper flowing
and wetting actions, and shall not be crystal._
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lized, overheated, or underheated. The mini-
mum necessary amount of flux and solder
gshell be used for electrical connections. Any
means employed to remove an unavoidable
excess of flux shall not incur the risk of loose
particles of flux, brush bristles, or other
foreign material remaining in the equipment:
flux being spread over a large area; or
damage to the equipment. Insulation ma-
terial that has been subjected to heating
during the soldering operation shall be un-
damaged and parts fastened thereto shall not
have become loosened.

3.4.10 Tropicalization of material, Mate-
rial shall be treated as follows:

3.4.10.1 Trenting materials, Treating ma-
terials containing a mercury-bearing fungi-
cide shall not be used. The contractor shall
determine that the treating material is com-
patible with the material or surface to be
treated. Selection of treating materialg shall
be such that any increase in flammability of
treated material will be held to the practieal
minimum,

3.4.10.2 Toxicity. Treating materials shall
cause no skin irritation or other injury to
personnel handling the treated material dur-
ing fabrication, transportation, operation, or
maintenance of the equipment or during use
of the finished items when used for the pur-
pose intended.

3.4.10.3 Flexibility. Treatment shall not
affect the flexibility of treated materials to
the extent that the equipment may fail to
meet specified requirements when subjected
to specified service conditions.

3.4.10.4 Statement of treatment. The con-
tractor shall submit for approval, to the
contracting officer, a statement describing
in detail the materials to be treated and the
treating materials and procesaes that he pro-
poses to use (see 6.2(j)).

3.4.11 Welding. Wherever practicable,
welded joints shall conform to Standard
MIL-STD-22 and shall be such that grinding
on the finished weld will be unnecessary.
Spot, stitch, and seam welds shall conform

6

to Specification MIL-W-6858. Spot or other
intermittent welds in aluminum or magne-
gium shall be limited to lightly stressed,
noncritical structures. When spot or other
intermittent welds are used to hold & part,
the number of welds ghall be at least two.

3.4.11.1 Cleaning prior to welding. Sur-
faces to be welded shall be cleaned in accord-
ance with good commercial practice and shall
be free from rust, scale, paint, grease, and
other foreign material.

3.4.11.2 Process. Preheating shall be em-
ployed where distortion ig likely to result
from welding. Welds shall have thorough
penetration and good fusion and shall be free
from scabs, blisters, abnormal pock marks,
cracks, voids, slag inclusions, and other
harmful defects. Where undesirable internal
stresses are likely to result from welding,
welded items shall be stress-relieved. Inert-
gas-shielded arc welding shall be used,
when practicable, for welding of aluminum,
magmesium, or stainless steel.

3.4.11.3 Cleaning after welding. Welded
assemblies shall be cleaned to remove rust,
scale, oxidation products, and excess flux by
sandblasting, wire brushing, or other suitable
means. Prior {o painting, steel parts that
have been arc welded or acetylene welded
shall, in addition, be subjected to vat passi-
vation or a phosphoric acid etch in accord-
ance with Specification MIL-M-10578. Acid
used for cleaning shall be completely neutral-
ized and removed.

3.4.12 Wiring and cobling. Wiring and
cabling shall be neat and sturdy. Wiring in-
structions on drawings take precedence over
the paragraphs below.

3.4.12.1 Cabling. Insulated wires shali be
formed into cables éxcept where operation
of the equipment would be adversely affected
thereby or where it is physically impractica-
ble as in the case where the resulting cables
would be excessively large and would inter-
fere with operation or maintenance. The
cabling of wires shall be effected by ... or
twine conforming to Specification MIL-T-
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713 or tape conforming to Specification
MIL~I-7798, however, cord conforming to
Specification MIL-I-3158 shall be used where
resistance to heat or chemicals is essential.
Individual conductors thus secured shall lie
essentially parallel; however; this does not
prohibit the uge of twisted pairs.

3.4.12.2 Slack. Wires and cables shall be as
short as practical except that sufficient slack
shall be provided for the following purposes:

{(a) To prevent undue stress on cable
forms, wires, and connections, in-
cluding connections to resiliently
supported parts.

(b) To enable parts to be removed and
replaced during servicing without
disconnecting other parts.

(¢) To provide for at least two replace-
ments of the part to which the
wire or cable is connected, except
for certain radio-frequency leads
which must be as short as pos-
gible for electrical reasons.

(d) To ensure freedom of motion of lugs
or terminals normally intended to
have some degree of movement
(for example, floating contacts on
electron tube sockets).

(e) To facilitate field repai» of brolen
or cut wires,

(f) To prevent chafing or breaking of
individual wires due to repeated
flexing of hinged parts.

3.4.12.3 Protection. Wires and cables shall
be so placed and protected as to avoid con-
tact, under specified service conditions, with
rough or irregular surfaces or sharp edges.
Wires shall not be bent sharply where they
enter insulation material. Where wires run
through holes in metal partitions, shields, or
similar items less than 14 inch in thickness,
the wires shall be protected hy suitable grom-
mets or bushings. Where wires run-through
holes in metal 14 inch in thickness or greater,

the wires shall be protected by grommets or -

bushings or shall have the edges of the holes
rounded to a minimum radius of 14 inch,

3.4.12.4 Support. Wire and cable shall be

MIL-R~-55002B(EL)

properly supported and secured, to prevent
undue stress on the conductors and terminals
and undue change in position of the wire or
cable (i) during and after subjection of the
equipment to specified service conditions or
(ii) after service or repair of the equipment
in a normal manner, (Note.: When shielding
of wire or cable is unprotected by an outer
insulation, adequate support is necessary to
prevent the shielding from coming in contact
with exposed terminals or conductors.) Twine
or tape shall not be used for securing wire
and cable,.

3.4.12.5 Clearance. Clearance between
wires or cables, and parts such as electron
tubes, resistors, and dynamotors, shall be
provided to avoid deterioration of the wires
or cables because of the heat dissipated by
such parts when the equipment is subjected
to specified service conditions. Clearance
between solder connections or bare conduc-
tors, on terminal boards, relays, or other
parts, shall be such that no accidental con-
tact can oceur between adjacent connections
when subjected to specified service condi-
tions.

3.4.12,6 Splicing. Wires in a continuous
run between two terminals shall not be
spliced during the wiring operation,

3.4.12.7 Insulating sleeving. Insulating
sleeving shall not be used unless specified for
a particular application or spe. fically ap-
proved by the contracting officer. Approval
will not be granted when other means of
insulation are practicable. If insulating
sleeving is used, it shall conform to Specifica-
tion MIL-I-631, MIL-1-8190, MIL-1-7444, or
MIL-I-18057, as applicable,

3.4.12.8 Inductive and capacitive effects.
Wires and cables shall be so located that
inductive and capacitive effects, unless used
as a design feature, will be the minimum
practicable.

3.4.12.9 Connections. Before being sol-
dered to terminal lugs or fixed terminals,
wires shall be mechanically secured so that
the connections are not dependent for

7
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strength on sclder alone. Where practicable,
wires soldered to fixed ferminals shall be
looped at least one-half turn but not more
than three-quarters turn around the texminal
before soldering. Bared ends of wire leads
to be terminated in solder-type terminal lugs
shall- be tinned, silverplated, or lead-alloy
coated. FElectrical connections shall not be
made by clamping between a metallic and
nonmetallic material. Welded electrical con-
nections shall not be used where it may be
necessary to disconnect and reconnect the
circuit during servicing. Fraying of textile
ends of wires shall be prevented mechanically
or by application of varnish conforming to
Specification MIL~V-173. No varnish, lac-
quer, ingpection paint, or other coating shall
be applied to completed electrical connections.

3.4.12.10 Grounding. Ground connection to
shields and to other mechanical parts, except
the chassis or frame, shall not be made to
complete electrical circuits but only fto
eliminate high-potential aec points. Inter-
mediate-frequency (i-f) transformers, how-
ever, may be grounded through their cases if
other means of grounding are impracticable.

3.4.12.11 Grounding to chassis. Grounding
to chassis shall conform to Drawing SC-B-
61578.

3.4.12.12 Wire and cable ghielding. Wire
or cable shielding shall be grounded to the
chassis or frame of the equipment. When
the wire or cable terminates in a connector,
the shielding shall be connected through a
pin of the connector, unless it is a coaxial
type or another type where this procedure is
impractical. Shielding shall end at a suffi-
cient distance from exposed conductors to
insure against shorting or arcing between the
conductor and the shielding. Where prac-
ticable, shielding shall be terminated by a
crimp-type ferrule or by soldering at the end
of the shielding.

3.4.12.13 Identification of wiring. Wiring
shall be identified by color-coding or, if
approved by the contracting officer, may he
identified by other means such as marking of
terminals at both ends of each lead. Color-

8

coding for chassis wiring shall be system I or
II, conforming to Standard MIL-STD-681,
as applicable, except that coding specified in
present drawings shall not be changed with-
out permission of the contracting officer.

3.4.13 Screws, other threaded devices, and
related parts, o

3.4.13.1 Form and fit. Unless otherwise
gpecified, screw threads shall conform to
Handbook H28; the Unified Thread Form and
Series shall be class 2A or 2B fit, and the
American National Thread Series shall be
class 2 fit.

3.4.13.2 Material, Where permitted by de-
sign considerations, and unless otherwise
specified, screws, other threaded devices, and
related parts shall be of carbon steel having
cadmium plating, type I, class 3, conforming
to Specification QQ-P-416; of steel having
zinc plating, type 11, clasg 8, conforming fo
Specification QQ-Z-325; or of ecorrosion
resistant steel, passivated.

3.4.13.3 Machine screws, cap serews, and
washers, Unless otherwise specified, machine
screws, cap screws, and washers shall be
selected from Drawing SC-A—-46420,

3.4.13.4 Machine screws, Unless otherwise
specified, machine screws shall be no smaller
than No. 6 (0.138-inch nominal size) and
shall have drilled-fillister or pan heads. Flat-
head screws shall not be used in sheet or thin
material unless the thickness of the material
is at least 114 times the height of the screw
head. The screw heads shall be completely
seated in the material.

3.4.13.5 Lockwashers. Unless otherwise
specified, lockwashers shall be split, helical
type conforming to Standard MS35338 with
“cadmium or zine, optional” finish as shown
thereon, Tooth-type lockwashers shall be
steel flat external-tooth-type conforming to
Standard MS835335 with “cadmium or zine,
optional” finish as shown thereon and shall
be used only for grounding and in the sup-
pression of electrical interference.

3.4.13.6 Self-tapping screws. Thread-form-
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ing screws shall not be used. Thread-cutting
screws shall be used only if construction is
improved thereby and only in places where
the screws will not require loosening or re-

moval during operation or maintenance. In
ndditin +'|—|an- naa u'hn“ ha quh‘lnpf to an-

aqaition, nelr use

proval by the contracting ofﬁcer Chlps
formed in through holes by thread-cutting
screws shall be removed.

8.4.13.7 Setserews. Setscrews shall be used
only where uniquely required by design of
the equipment. Setscrews shall be type III
(hexagon socket) conforming to Specification
FF-8-103; however, setscrews used on con-
trol knobs may be type II (slotted). Set-

screws shall be style 2 (cone point) or style

4 (cup point) and preferably shall be No
6, 8, or 10. Where two setscrews are used,
the angle between their major axes shall be
not less than 90 degrees and not more than
120 degrees. The engaging surface for style
2 setscrews shall be suitably countersunk to
receive the point. When one or more style 4
setscrews are used and the part is not ad-
justable in angular relationship to the shaft
on which it is secured, one setscrew shall
bear on a flat surface.

3.4,13.8 Wood screws. Wood screws, when
used, shall conform to Specification MIT—S-
971. Steel wood screws shall be ~iven grede I
treatment (phosphate coating) conforming
to Specification MIL-C—490, or the finish
specified in 4.13.2.

3.4.13.9 Anchor and clinch nuts and nut
plates. Where practicable, anchor or clinch
nuts or nut plates shall be used for threaded
engagement of corresponding machine-screw
nuts in sizes No. 12 and smaller and semi-
finished hexagon regular nuts in sizes 14 inch
and larger, as shown in Handbook H28,

3.4.13.10 Nut, self-locking. Self-locking
nuts shall conform te Specification MIL-N-
25027. In no case shall locknuts containing
plastic inserts be subjected to temperatures
in excess of 250° F. (as during baking of
paint.)

3.4.13.11 Thread engagement and exten-
gion. The length of thread engagement for
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tapped holes in steel or hard brass shall at .
least equal the nominal thickness of corre-
sponding machine-screw nuts in sizes No. 12
and smaller and semifinished hexagon regu-
lar nuts in sizes 14 inch and larger, as shown
in Handbook H28. Thread engagement for
tapped holes in aluminum, magnesium, or
other soft material shall be at least 50 per-
cent greater than the thread engagement
specified for steel or hard brass. Where per-
mitted by design of the equipment, screws
and bolts shall extend at least 114 threads
beyond the nut, but no more than 1%
threads plus 14 inch for screws up to 1 inch
in length and 114 threads plus 14 inch for
serews over 1 ineh in length.

3.4.13.12 Torque - measuring devices.
Threaded parts of steel shall be tightened to
the torque value shown in table I. Threaded
parts of other size or material shall be
tightened to a suitable design value estab-
lished by the contractor for the particular
application. For eritically stressed applica-
tions, the torque for tightening threaded
parts shall be controlled by use of torque
measuring or controlling devices.

TABLE 1. Torque for tightening sgteel threaded parts

Thread Torque {lb-in)
6-32 Tto9
8-32 14 {0 18

10-24 15 to 23
1032 25 to 30
12-24 32 to 39

3.4.13.13 Anti-seize compound. Anti-seize

compound shall be used to prevent seizing of
threads where the threaded surface is
aluminum or magnesium alloy. The com-
pound shall be made of equal parts by weight

of petrolatum and zinc dust—200 mesh-fine.

3.4.13.14 Adjustment gerews. Adjustment
screws and similar devices shall be pn:vcuu:u
from rotating except when heing adjusted.
Loctite sealant, as made by the American
Sealants Company, Hartford 6, Connecticut,
or equal, may be used for this purpose, if it
will not be subjected to temperatures in ex-
ces of 2560° F. (as during baking of paint),
or if it cannot inadvertently enter a space

9
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where it can harden and interfere with
operation of the device. Loctite or similar
sealants shall be applied in accordance with
manufacturer's instructions.

3.4.14 Tubes, eleciron; and semiconduc-

tors, transistor and diode. Except &s other-
wise provided by Standards MIL-STD-200
and MIL-STD-701, these electron devices
(tubes and semiconductors) shall conform to
Specifications MII.-E-1 and MIL-8-19500.

3.4.14.1 Choice, use and application. Ex-
cept as otherwise specified in (a) and (b)
below, the choice, use, and application of
these electron devices shall conform to

wmETY PR .TE  SAPTY. pw

Standards MIL-STD-200 and MIL-STD-701:

(a) When substitution of a preferred or
guidance type of electron device
for a type required by the equip-
ment specification would degrade
equipment performance or rug-
gedness below specified require-
ments, pertinent data shall be
furnished to the contracting
officer, to justify retaining the
iype required by the equipment
specification.

(b) When the foregoing standards re-
quire modification of equipment
circuitry, the modification shall
he subject to prior approval by
the contracting officer.

3.4.14.2 Circuit location. The electron de-
vices and nonlinear parts furnished in equip-
ment on contract shall be the individual
devices used when the equipment was in-
spected for acceptance and, unless separate
packaging of the devices is specified, shall
remain in the respective locations occupied
during the ingpection.

3.4.15 Adjusitment and repair. The equip-
ment shall be so constructed that parts, ter-
minals, wiring, etc., are accessible for ecircuit
checking, adjustment, maintenance, repair,
and replacement with minimum disturbance
to other parts and wiring. After normal
maintenance and repair, the equipment shall
meet gpecified performance requirements.

10

8.4.16 Fabric and thread. The color of any
required fabric shall be Olive-Drab No. 7. The
color of thread shall match shade S-1 of the
United Statea Army Standard Color Card for
Official Standardization Shades of Sewing
Thread. (See 6.8.) Fabric and thread shall
be preshrunk, or allowance shall be made for
shrinkage, in order to provide for satisfac-
tory fit of finished items both before and
after they are immersed in water and then
dried.

3.4.17 Interchangeability. Like units, as-
semblies, subassemblies, and replaceable
parts ghall be physically and functionally in-
terchangeable, without modification of such
items or of the equipment. (See 4.18.) In-
dividual items shall not be hand-picked for
fit or performance; however, matched pairs
or sets, when permitted, may be interchange-
able as such. Reliance shali not be placed on
any unspecified dimension, rating, character-
istic, ete.

3.4.18 Controls and rotating components.
Controls shall conform to the following re-
quirements:

3.4.18.1 Effect of wvibration, bounce and
shock, Controls shall maintain their setting
when the items in which they are used are

- subjected to specified operating service con-

o .

A
QiTions.

3.4.18.2 Mechanical operation. Play and
backlash shall not cause poor contact or in-
accurate setting. Controls shall operate
freely and smoothly, and shall be lubricated
when lubrication does. not interfere. with
operation.

3.4.18.3 Locking devices. Locking devices
shall be capable of retaining controls in any
given setting within the range of the control.
The locking and unlocking action shall be
easily accomplished and shall not affect the
setting of the control. When in the unlocked
position, the locking device shall not inter-
fere with the normal operation of the control.
Where vernier controls are used, the locking
device shal) operate on both main and vernier
controls if necessary to prevent damage,
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3.4.18.4 Tuning dial stability. Friction in
the tuning dial mechanism shall be sufficient
to maintain the tuning knob ir any position
over the operating range of the mechanism.

8.4.18.5 Gears and cams. Gears shall be
properly alined and meshed, and shall operate
without interference, tight spots, or other
irregularities.

2410 Daimiod spnirimn nocomblice Printed

We'NgAod & T ¥IOVW WWEF Ill’v WUV FyRwids 4 A LLILWLNA
wiring assemblies shall be processed and
fabricated according to SC-A-46570. (See
4.4).

3.5 Service conditions (see 4.7). The equip-
ment ghall meet the following service condi-
tions, where a test is referenced, meeting the
test shaill be considered as compliance with
the requirement.

3.5.1 Operation. Continuous use for a
period of 500 hours, under the worldwide
environmental conditions specified in 3.5.2
through 3.5.11, with a duty cycle of 23 hours
on and 1 hour off. During the test specified
in 4.15, there shall be no replacement of
parts. Degradation of sensitivity and trans-
mitter power output, at end of the test, shall
not exceed 35 percent. The transmitter shall
be capable of continuous operation for 1 hour

without replacement of parts -nd the deg- -

radation at the end of the hour shall not
exceed 10 percent.

3.5.2 Temperature (see 4.7.1).

{a) Operating: Ambient temperature in
the range of -4 150 Fahrenheit
(F.) to —65° F. (The 150° F.
temperature includes effect of
sun load.) Exposure at the high

temperature extreme need not
expeed 4 hours and at the low

P ARy

temperature extreme need not
exceed 72 hours.

(b) Nonoperating: Exposure in the
range of 4+160° F, to —80° F
exposure at the high temnerature
extreme need not exceéd 4 hours
and at the low temperature ex-

treme need not exceed 24 hours,

MIL-R~-55002B(EL)

8.5.83 Relative humidity. Exposure to 97

percent relative humidity for 20 hours and
100 percent relative humidity (with con-

densation) for 4 hours for each 24-hour
period over the neriod gtated in 85,1, Moot

o WeR prwe aweaa ke SRENHU W

ing the tests of 4.7.2 shall be considered
compliance with this requirement. (See 6.12.)

3.5.4 Elevation (see 4.7.3).

{2} nnarnhnn IIn to 18 000 faat o ~
AW/ S VIR s WU W ALVVVY LTOL BUVYE
sea level.

{(b) Nonoperating: Up to 25,000 feet
above sea level.

3.5.5 Orientation,

(a) Operating (see 4.7.4): Any orienta-
tion up to 20 degrees from normal
operating position (that is: for-
ward, backward, left or right).

‘h\ Nmnm”nfﬁnn Qnrnos Iin antr nwaai
AR SYVIrvpws wveiiy » MUWAIGKEY Al BLILY pPUDL-

tion for a period of two years.’
Where the contractor is required

to make g selection of parts, ma-

terials, processes, construction

methods, etc., he shall be guided

by this requirement. Approval of

the preproduction sample (see

3.3) shall be considered as com-

pliance with this requirement,

256 Sand and r’unf foas L7 45)Y Ag an
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countered during heavy traffic over dry clay
roads or in desert areas.

3.5.7 Immersion (see 4.7.11). Three feet
of water for two hours.

3.5.8 Suppression or radio interference.
The equipment shall conform to Specification
UIL-I-11748 and the Class I limits specified
therein, except that a maximum of 2,500
micro-microwatts is permissible. (See 4.4.)

3.5.9 Vibration, internal. With the equip-
ment shock-mounts (if any) blocked, the
amplitude of vibration of any part, sub-
assembly, or structural member of the equip-
ment shall not exceed twice the amplitude of
the vibration applied to the equipment at any
frequency between 10 and 55 cycles per sec-

ond (cps). (See 4.7.6.)

It
I
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3.5.10 Vibration, equipment, The natural
frequency of the equipment, mounted on its
shock- mounts, shall be between 25 and 35 cps.
The amplitude of vibration of the mounted
equipment shall not exceed three times the
amplitude of the applied vibration at any
frequency between 10 and 25, or between 35
and 55, cps. (See 4.7.7.)

3.5.11 Bounce and shock. The equipment
shall be capable of meeting the requirements
of table 1L

TasBLE 11. Bounce and sheck

Paragraph heading (Paragraph No,| Performance after test

Bounce 4.7.8 Specified performance.
(Note A) No physical
damage.

Shock, bench- | 4.7.9 Specified performance,

handling (Note A) No physical

damage.

Shock, ballistic| 4.7.10 Operable. (Note B). Any
physical damage shall
be minor only.

Note A: The equipment shall meet specified performance for the
following: %.8.1 and 3.9.1.

Note B: The cquipment thall meet the following requirements:
3.16.

3.6 Preconditioning (see 4.6).

3.6.1 Bounce preconditioning. The equip-
ment shall be capable of meeting the require-
ments specified herein, without subsequent
processing, after subjection to the bounce
preconditioning of 4.6.1. (Also see 4.5.)

3.6.2 Electrical preconditioning. The equip-
ment shall meet the sensitivity (3.8.1) and
transmitter rf power (3.9.1) requirements
after the 36-hour run-in test of 4.6.2.

3.7 Electrical requirements, Receiver-

transmitter (see 4.8).

8.7.1 Frequency range. The receiver-trans-
mitter shall be capable of reception and
transmission in 100 kc increments from 225
to 399.9 me.

3.7.2 Frequency stability (see 4.8.1). The
frequency stability of any selected channel
within the frequency range shall meet the
requirements of 3.7.2.1 and 3.7.2.2.

12

3.7.2.1 Frequency stability vs supply volt-
age (see 4.8.1.1). The frequency shall drop
not more than 3.5 ke when the nominal supply
potential is decreased to 22 volts (v); the
frequency shall not raise more than 3.0 ke
when the supply potential is increased to 30 v.

3.7.2.2 Frequency stability vs temperature
and time (see 4.8.1.2). The frequency error,
at the applicable test temperature, shall not
exceed the following:

—_—

Test tempergture Maximum frequency error

4 150° F. += 13 ke
4+ 100° F, + 11 ke
Ambient =+ 11 ke
— 40° F. + 18 ke
— 65° F. + 22 ke

38.7.3 Warm-up (see¢ 4.8.2). Within 60 sec-
onds after the radio set has been turned on,
transmitter rf power output shall be 15 w or
greater, and receiver sensitivity shall be 6
microvolts (uv) or less for a signal-plus-noise
cutput ratio of 10 decibels (db).

3.74 Channel changing time (see 4.8.8).
The length of time required to automatically
change from any preset channel to any other
preset channel shall not exceed 9 seconds at
room temperature and 15 seconds at —65° F.

3.7.5 Resetiability (see 4.8.4). The trans-
mitter rf power output shall change not more
than 5 percent and the receiver sensitivity
shall change not more than 10 percent when
recycled to the same channel. Transmitter
frequency error shall not exceed 2 ke.

3.7.6 Transmit-receive interval (see 4.8.5).
The time interval between consecutive re-
ceive and transmit periods shall not exceed
0.5 seconds.

3.7.7 Panel meter. When tested in accord-
ance with 4.8.6, the panel meter shall indicate
as follows for the applicable switch position.

Meter switeh position Meter indication

LINE V Mid-scale, = 20 percent
LOW B4 Mid-scale, -+ 20 percent
HIGH B+ Mid-scale, + 20 percent
S-METER:

No signal input Not more than 20 percent of

full scale
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Meter switch position Meter indication

10 uv input At least 15 percent of full
scale above no signal
reading

o MOD Mid-scale, = 20 percent
DVR 1, Mid-scale, &+ 20 percent
PA L, Mid.scale, == 20 percent
PA 1, 30 to 100 percent of full scale
SWR (at 16w and

309.9 me) :

51.5-ochm termina- Less than 10 percent of full

tion scale.

25 to 50 percent of full scale.

Open cirenit
Not less than 50 percent of

ANT jack short-

cireuited full scale.
PWR (at 16w and
3099 me):
51.5-ohm termina- 50 to 70 percent to full scale
tion

25 to 50 percent of full scale
Not less than 50 percent of
full scale.

Open circuit
ANT jack short-
circuited

3.7.8 Power drain (see 4.8.7). Total input
power from a 26.4-v direct-current primary
source shall not exceed 270 w during recep-
tion and 375 w during transportation (un-
modulated).

3.7.9 Operating input potential (see 4.8.8).
Nominal input voltage shall be 26.4 volts,
direct-current (vde). The equipment shall be
capable of performing all its functions, but
with reduced performance as permitted, with
input potentials down to 22 volt~. It shull
also be capable of operation without compo-
nent failure with input potentials up to 30
volts,

3.7.10 Protection from extreme input volt-
age variotions (see 4.8.9). The equipment
ghall not be damaged when subjected to input
voltage of 20 vde for a period of at least 30
minutes or a surge voltage of 35 vde for a
one second period.

3.7.11 Reversal of polarity of input power
(see 4.8.10), Reversal of polarity of the input
source shall not result in damage to any
compeonent.

3.8 Electrical requirements, receiver (see
4.9).

3.8.1 Sensitivity (see 4.9.2). An input
signal of not more than 6 uv shall be required
to produce 250 milliwatts (mw), or greater,
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output at a signal-plus-noise to noise output
ratio of 10 db. Not more than 8 uv shall be
allowed at —65° F. and +-150° F. Not more
than 8 uv shall be allowed at low input po-
tential of 22 vde.

3.8.2 Squelch (see 4.9.3).

(a) The squelch sensitivity shall be
adjustable so that in its maxi-
mum sensitivity position (ex-
treme counterclockwise) it will
operate with a signal of not more
than 3 uv. When the control is in
the minimum sensitivity position
(extreme clockwise), the signal
required fo operate the squelch
shall be not less than 45 uv. The
ratio of uv to operate the squelch
light at the least sensitive fre-
quency to the most sensitive
frequency shall not exceed 5 to 1.

{b) The operation of the squelch control
shall be smooth, and permit
threshold adjustment on any
channel frequency. The spread
between maximum and minimum
squelch sensitivity shall be not
less than 200 degrees of shaft
rotation.

(c) With the squelch control set at the
extreme clockwise position, the
ratio of uv to operate the squelch
shall not vary by more than 10
db, on any one channel, over the
input voltage range of 22 to 80
vde.

(d) With the squelch control set for
operation with a signal of 6 uv,
the input signal difference be-
tween unsquelched and squelched
conditions shall not exceed 2 to 1.

(e) The signal-plus-noise to noise out-
put ratio with the squelch control
adjusted to open on a 6 uv input
signal shall be within 4 db of that
obtained with the squelch control
in the OFF position, and shall be
not less than 8 db.

18
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3.8.3 AGC characteristics (see 4.9.2). The
automatic gain control (age) shall be such
that when the signal is increased from 100
uv to 0.5 v, the audio output shall change
.not more than % 5 db. When the input sig-
" nal is decreased to 6 uv, the audio output
relative to the 100 uv input level shall not
decrease more than 8 db.

3.84 AGC time constant (see 4.9.5). The
charge and discharge time constants of the

age circuits shall be not less than 0.03 second
nor more than 0,03 second.

3.8.5 Selectivity (see 4.9.6). Overall if.
bandwith shall be not less than 80 kc at the

8 db nointg and not greater than 150 ke at

Poeas¥l Raiia a7 gearer than 120 ko

the 60 db points. Peak to valley ratio within
the 3 db bandpass shall not exceed 2 db. The
half-bandwidths on each side of resonance
shall not differ more than the following at
the applicable attenuation point.

Difierence in percent Attenuation point (db)

15 6
15 20
20 40
25 60

38.6 IF rejection (see 4.9.7). The if. re-
jection ratio shall be not less than 100 db
down from the desired frequency response.

3.8.7 Image rejection (see 4.9.8). The first
if. and the 500-ke i.f, images shall be attenu-

ated at least 60 db. All other i.f. image re-
sponses shall be attenuated at least 80 db.

3.8.8 Spurious response (see 4.9.9). All
spunous responses = 2 mc or more removed
from the desired frequency, excluding image
and i.f. responses, shall be attenuated at least
60 db. Spurious responses within = 2 mc and

=+ 100 kc shall be attenuated at least 40 db.

3.8.9 Internal signals (see }.9.10). Internal
signals generated by oscillator interaction
and harmonics falling on the desired fre-
quency or within the i.f. pass band shall not
cause interference on more than 10 channels
within the frequency range. Such interfer-
ence shall noi degrade the operating sensi-
tivity by more than 6 db, except that for
frequencies of 384, 342, 294, and 276 me, 10
db degeneration shall be permitted.

-
149

3.8.10 Cross modulation (see 4.9.11). An
undesired signal of 200,000 uv, removed 1.3
percent in frequency from the desired fre-
quency, shall result in a signal-plus-noige to
noise ratio of not legs than 6 db.

3.8.11 Desensitization (see 4.9.12). An un. |

" desired signal of 200,000 uv, removed 1.8 per-

cent in frequency from a desired signal of 6
uv, shall not depress the audio reference level
produced by the desired signal by more than
6 db. The desired signal, under this condi-
tion, shall produce a signal-plus-noise to noise
ratio of at least 6 db.

3.8.12 Audic oulput (sce 4.5.13). With a
signal input of 100 uv, 30 percent modulated
at 1,000 cps, the following audio levels shall
be available when the applicable circuit is
loaded individusally with 600 ohms. Not more

than 3 db decrease in audio level he allowed

RS e P e

at —65° F. and at +4-160° F. Not more than
3 db decrease in audio level shall be allowed
at the low input supply potential of 22 vde.

Qutput cireuit Aundio level (mu-)

i P | - A

uouuspedner ........................ 1,000
Remote . ........... ................. . 600
Fixed level .............. ... ... .. ‘ 50
Extended range .. ... .. ... ... ... . . 1
Headset . ........ ... ........ ..... .. 250
3.8.13 Audio lewel adjustments  (gee

4.9.14). The front panel VOLUME control
shall provide loudspeaker and headset output
level adjustment of at least 25 db. The setting
of this control shall not affect the output level
of the extended range audio circuits by more
than = 2 db, or the fixed level and remote
audio circuits by more than + 3 db,

3.8.14 Audio response characterigtics (see
4.9.15). The overall audio response measured
at the loudspeaker output shail be within
the limits specified at the applicable fre-
quencies.

Fregquenry, cis Fimits
30 .................=3db
oo ..o L 0 db (reference)
3,660 ... .. ... ... + 3 db
5000 ... ... ... Not less than 5 db down
10,000 0 . .. ... Not less than 15 db down
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The audio response at the headset, remote,
and fixed level outputs ghall be within = 2
db of the loudspeaker response.

3.8.15 Audio response characteristics, ex-
tended range (see 4.9.16). The overall audio
regpense measured at the extended range
output circuit shall be within the limits
specified at the applicable frequencies.

Frequency, cps Limits
00 ... ... .. .. ....>=3db

1000 ... . ..., 0 db {reference)

3000 ... . ... ... .... + 3 db

5,000 .. .. ...x3db
10,000 ... .. ...+ 3db
15,000 ....Not more than 5 db down
20,000 . ... Not more than 6 db down
25000 ........ ....... Not more than 7 db down

3.8.16 Audio distortion (see 4.9.17), Total
harmonic distortion shall not exceed 10 per-
cent between 300 and 3,000 cps when
measured with a constant signal input which
at 1,000 cps gives the output levels specified
in 3.8.12. Extended range distortion shall not
exceed 12 percent.

3.8.17 Noise rejection (see 4.9.18). The
modulation level at which the noise limiter
starts to clip, as observed on an oscilloscope,
shall be no more than 55 percent and no less
than 35 percent,

3.8.18 Blocking (see 4.9.19). When an rf
signal of 1 volts, modulated 80 percent at
1,000 cps, is introduced simultaneously with
a desired signal of 6 microvolts (both signals
on 399.9 me), it shall be possible to receive
the desired signal within 0.26 second after
the 1-volt signal is turned off.

3.8.19 Mazimum signel-plus-noise to noise
ratio (see 4.9.20). An input signal of 10,000
uv, modulated 30 percent at 1,000 cps, shall
produce a signal-plus-noise to noise ratio of
not less than 85 db measured at the speaker
output.

3.9 Electrical .requirements, transmitter
(see 4.10).

3.9.1 Transmitter rf power output (see
4.10.2). The unmodulated power output shall
be not less than 16 w at any channel fre-
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quency from 226.0 to 899.0 mc, inclusive. Not
less than 12 w shall be allowed at —65° F.
and +4150° F. Not less than 4 w shall be
allowed at the low input supply potential of
22 vde.

3.9.2 Modulation capability (see 4.10.8).
The rf carrier shall be modulated between 66
and 100 percent at any channel frequency
from 225.0 to 399.0 mec, inclusive, with a
nominal microphone input potential of 0.2 v,
root-mean-square (rms).

3.9.3 Automatic modulation Limiter (see
4.10.4). The modulator output voltage shall
not increase more than 2 db for a 12 db
increase above the nominal microphone input
potential of 0.2 v, rms. When the nominal
microphone input voltage is decreased by 6
db, the modulator output voltage shall de-
crease by at least 3 db, thereby indicating the
threshold of the limiting curve. The internal
adjustment shall provide at least a = 6 db
range getting of the threshold level,

3.9.4 Audio response (see 4.10.5). The
overall audic response from 300 to 10,000 cps
shall not exceed the following limits at the
applicable frequency:

Frequency, o4 Limits
300 ................. + 8 db
1,000 ................. 0 db (reference)
3000 ................. + 2 db
6000 ... ............. + 3 db
10000 ................. Not less than 3 db down

The micraphone input voltage shall be 6
db iower than the nominal input voltage for
these tests, to avoid limiting.

3.8.5 Audio response, extended range (gee
4.10.6). The overall audio response shall be
within + 2 db of the 1,000 eps reference level
from 3,000 to 25,000 cps and not more than
3 db down at 300 cps. The microphone input
shall be 6 db lower than. the nominal input
voltage to avoid limiting during these tests.

3.9.6 Overall distortion (see 4.10.7). Over-
all transmitter distortion with an audio input
of 0.2 v, rms, shall not exceed 10 percent.
With the input increased by 12 db (modula-
tion limiter operative), the distortion shall
not exceed 20 percent. ) )

16
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3.9.7 Carrier noise level (see 4.10.8). Noise
and hum modulation of the rf carrier shall
be at least 35 db below the maximum sinus-
oidal modulation ohtainable.

3.9.8 Sidetone (see 4.10.9). Transmitter

-gidetone levels measured at the-headset, re- -

mote, and fixed level outputs shall be from
0 to 6 db below the output of a received
signal of 100 uv modulated 30 percent at
1,000 cps. Loudspeaker sidetone shall be at
least 20 db down from the received signal.

3.9.9 Microphone input impedance (see
4.10.10). Microphone input impedance shall
be 150 ohms = 15 percent from 300 to 3,000
cps.

3.9.10 Spurious rediation (see 4.10.11).
The output level of any radiated frequencies,
other than the operating frequency, shall be
attenuated below the carrier level by the fol-
lowing amounts at the frequencies specified:

Freguency, me Attenuation
20t 76 ... ..., Not less than 76 db
75 to 1,200:
Carrier frequency harmon-
icsabove 500 ... ... ... . ... At least 40 db dowm
Carrier frequeney harmon-
ics below 500 ... ... ... .. At least 30 db down
Other frequencies in this
Yange ................... Not less than 65 db

3.10 Dynamotor DY-151( )/U require-
menis (see 4.11). The dynamotor shall per-
form all specified functions with voltage
inputs over the range of 22.0 to 30.0 vdec.
With nominal input voltage, output voltages
for the following load cenditions shall be as
specified :

Quiput Load

A {transmit condition)

No. 1 170 vde == 10 percent at 140 ma
No, 2 300 vde = § percent at 380 ma
B (reccive condition)

No. 1 170 vde = § percent at 140 ma

No, 2 330 vdc > 10 percent at 85 ma

3.11 Case, Receiver-Transmitter CY-
2557( )/VRC=24, When tested as specified
in 4.12, the continuity check shall show no
shoris, opens, or undue leakage. The blower
shall operate properly at 20 and 30 vde.
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3.12 Mounting MT-1436¢{ )/U.. When
tested as specified in 4.13, the injecting-
ejecting mechanism shall operate properly.
The continuity check shall show no shorts,
opens, or undue leakage,

~.3.13 Control, Radio-Set C-1439( )/U.- -- -

When tested as specified in 4.14, the control
gshall satisfactorily perform all operational
functions required. The continuity check
shall show no shorts, opens, or undue
leakage,

3.14 Air seal. When tested as specified in
4.16, the decrease in vacuum shail not exceed
0.01 pounds per square inch, gage (psig),
per minute,

3.15 System operation, All operational and
functional tests specified in 4.17 shall result
in normal operation.

3.16 Operational inspection. To determine
that the radio set is operable, prior to pack-
aging and at such other times as required,
the operational test specified in 4.17.1 shall
be performed.

3.17 Technical literature and running spare
partis, Technical literature and running spare
parts shall be furnished if specified in the
contract. Running spare parts shall be
identical to corresponding parts in the equip-
ment furnished on the order. (See 6.2(h)
and (i).)

3.18 Workmanship. The equipment shall
be manufactured and assembled in accord-
ance with the applicable portions of the fol-
lowing paragraphs herein:

3.43 Plastic materials and paris.

3.44 Cleaning.

3.456 Marking.

3.4.6 Riveting.

8.4.7 Securing of parts.

3.4.8 Brazing.

3.4.9 Soldering.

3.4.10 Tropicalization of material.

3.4.11 Welding.

8.4.12 Wiring and cabling.

3.4.13 Screws, other threaded devices,
und related parts,

3.4.16 Adjustment and repair.
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3.4.16 Fabric and thread.

3.4.18 Controls and
nents,

rotating compo-

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibilily for inspection, Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
menis as specified herein. Except as other.
wise specified, the supplier may utilize his
own fucilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspections set forth in the specification
where such inspeciions are deemed necessary
to assure that supplies and services conform
to prescribed requirements.

4.2 Classifieation of inspection. Inspection
shall be classified as follows: |

(a) Preproduction inspection (does not
include preparation for delivery).
(See 4.3.)
{b) Inspection covered by subsidiary
documents. (See 4.4.)
{¢) Quality conformance inspection.
(1) Quality conformance inspection
of equipment befo.: prepara-
tion for delivery. (See 4.5))

{2) Quality conformance inspection
of preparation for delivery.
(See 4.20).

4.3 I'reproduction inspection. This inspec-
tion wili be performed by the Government
unless otherwise specified in the contract. It
shall consist of the preproduction inspection
specified in table 1iI; the inspection specified
in the subsidiary documents covering the
items listed in 4.4; and the inspection speeci-
fied for proup A, group B, and group C (see
tables IV, V, and VI, regpectively). The pre-
production inspection will normally be per-
formed in this order: (1) vibration, (2)
bounce, (3) shock, benchhandling, (4) shock,
ballistic, and (5) immersion; cther prepro-
duction inspection may precede, follow, or be
interspersed between the foregoing.

MIL-R-55002B(EL)
TABLE III. Preproduciion inspection
i Inspection -
(For additional preproduction Req Insp
inspection see 4.3) para para
Temperature .............. 3.5.2 471
Relative humidity ......... 3.5.3 4.7.2
Elevation .......... ....... 3.5.4 4.7.3
Orientation .......... ... .. 3.5.5 4.7.4
Sandanddust ........ ... .. 356 4.7.5
Vibration, internal ........ 3.5.9 4.7.6
Vibration, equipment ... .. .. 2.5.10 419
Bounee ........ ...........0 3&L11 478
Shock, bench-handling .. .. 3.5.11 4.7.9
Shock, baltistic ............ 3.5.11 4.5.10

Immersion ................ 3.5.7 '
Microphone input impedance 3.9.0

4.4 Inspection covered by subsidiary docu-
ments. The Tollowing shall be inspected under
the applicable subsidiary documents as part
of the inspection of equipment before prepa-
ration for delivery:

Hem \'\ Where sequited
Cable assemblies ... ... ..... .. 3.4.1
Finish .......cc v 7 oo 342
Marking ... ..., ... .. e 3.4.5.1
Printed wiring ............ ... A 3.4.19

RQUPPTESSION ... oo ot i e 3.5.8

* During preproduction inspection only.

4.5 Inspection of equipment before prep-
aration for delivery. Each equipment pro-
duced under this specification shall be
subjected to a 36-hour electrical precondi-
tioning run-in (see 3.6.2), The contractor
shall perform the inspection specified in 4.4
and 4.5.1 through 4.5.4. This does not relieve
the contractor of his responsibility for per-
forming any additional inspection which is
necessary to control the quality of the prod-
uct and to assure compliance with all apecifi-
cation requirements. The government will
review and evaluate the contractor’s inspec-
tion provedures and examine the contractor's
inspection records. In addition, the Govern-
ment—at its discretion—may perform all or
any part of the specified inspection, to verify
the contractor's compliance with apecified
requirements (see 6.10). Test equipment for
Coverament verification inspection shall be
made available by the contractor. Each unit
which will be subjected to group A, group B,

17
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or group C inspection shall be bounce pre-
conditioned after final assembly (see 3.6.1).

4.5.1 Group A inspection. This inspection,
including sampling, shall conform to table IV
and the ordinary inspection procedures of
Standard MIL-STD-105. Group A inspection
shall be performed in any order which is

satisfactory to the Government, except that
the air-geal test (4.16) shall be next to last
and the operational inspection (4.17.1) shall
be last.

4.5.2 Group B inspection. This inspection,
including sampling, shall conform to table V

and to the special procedures for small-

TABLE IV. Group A inspection

Requirement Inspection o AQL
Impection Paragraph Paragraph Major Minor
Visual and mechanical 3.18 4.19
RT-$823¢ )/VRC-24 1.5 dphu* 6.5 dphu
Audic amplifier and modulator ... .. ... } for all for all
UHF injection system .. .. ..... ... . .. .. ) receiver receiver
RFand PAwunit ................ .. . ... ) transmitter transmitter
20.0-29.9 IF amplifier .............. ... ) units units
3.0-39 IF amplifier .. ... .. ... .. .. . ... ) combined combined
500 ke IF amplifier ... ... . ........ . ... )
Control, C-1439( )/U ................. ) 1.5 dphu 6.5 dphu
Case, CY-2557( )/VRC-24 ... . .. . .. .. ) 1.0% 4.0%
Mounting MT-1436( /U ............. )} 1.0% 4.0%
Dynamotor DY-151( /U ............. )} 1.0% 4.0%
AN/VRC-24( ), complete assembly. . ... ) 1.0 4.0%
Electrical :
RT-323¢ )/VRC-24
Receiver: ) 1.5 dphu
Sensitivity ...... ... ... .. ... ...... ... 3.8.1 492 ) for
Squelch .. ......... .. ... ... ... ... ..., 3.8.2 4938) receiver
AGC charaeteristies ....... ... .. .. ... 3.8.3 494 ) transmitter| **
Selectivity ......... ... .. ... ... . . ... 3.85 4.9.6 ) groups
Audio output . ... .. ... ... ... 3.8.12 4.9.13) combined
Audio level adjustments ..... . ... .. .. 3.8.13 4.9.14)
Audio response characteristics . ... .. .. .. 3.8.14 4.9.15)
Audio response characteristics, extended 3.8.15 4.9.16)
range.
Audio distortion . ... .. ... ... 3.8.1¢6 4,917)
Noise rejection ...... ... .. ... .. ... ... 3.8.17 4.9.18)
Signal-plus-noise-to-noise ...... ... ... 3.8.19 4.9.20)
Transmitter:
Transmitter rf power output . 3.9.1 4.10.2)
Modulation capability . . .. .. Lo 392 4.10.3)
Automatic modulation limiter . 3.93 4,10.4)
Audio response . ... .. ... e 3.9.4 4.10.5)
Audio response, extended range 3.9.5 4.10.6)
Overall distortion .. ... ... . .. .. 3.9.6 4.10.7)
Carrier noise level ... .. ... _ . . . 3.9.7 4.10.8)
Sidetone ...... ..... e e 3.9.8 4,10.9)
Dynamotor DY-151( )/U ... .. S a.10 411 1.0%
Case, CY-2557( )/VRC-24 ... .. . .. 3.11 412 1.0
Mounting MT-1436( /U .. ... .. 3.12 4,13 1.0%%
Control, C-1439( /U ... ... ... .. 313 414 1,04
Airseal ... ... ... ... ... .. ... 3.14 416 1.0¢%
System operation ......... . ., . 3.15 4,17 1.0%

*Defects per hundred unis,
**All electrical deferts are eonsidered major,

18
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TABLE V. Group B inspection
Requirement Trspection AQL
Inspection Paragraph Paragraph (See 4.3.2.1)
Radio Set AN/VRC-24( )
Interchangeability ...... ... ... . .............. 3.4.a7 4.18 6.5%
Frequency stability vs supply voltage. . ... .. ... .. 3721 48.1.1)
Frequency stability vs temperature and time.. ... 3.7.2.2 48.1.2) 6.6%
Warm-Up . .....oir i e e 3.7.3 48.2 ) for the
Channel changing time .. ... ................... 3.7.4 483 ) group
Resettability ........ ... ... . ... ... . ... 3.7.5 484 ) combined
Transmit-receive mterval ..................... 3.7.6 48.5 )
Panel meter . ... ... ... .. .. ... .. ... ...... e 3.7.% 4.8.6 )
Power drain . ...... ... ... ... .. .. ... e 3.7.8 4.8.7 )
Operating input potential . ) . 3.7.9 488 )
EReceiver-Transmitter, RT-328( )/VRC-24
Receiver:
AGC time constant .. ... .. .. ... .. ....... .. .... 3.84 495 ) 6.59% for
IF rejection .............. ... ... ............. 3.8.6 4.9.7 ) the group
Image rejection .. .......... ... . ... ... . ..... 3.8.7 498 3 combined
Spurious response ....... Ao e 3.8.8 499 )
Internal signals ...... ... ... .. ... . ... ... ... 3.8.9 4.9.10)
Cross moduiation ... . ... .. ... ... ... ....... 3.8.10 4.9.11)
Desensitization ............... ... ............. 38.11 4.9.12)
Blocking .. ... .. .. ... 3.8.18 49.19 )
Transmitter:
Spurious radiation .. ... .. ... ... ... . ..... 3.9.10 4.10.11) 6.5% -

sample inspection of Standard MIL-STD-
105, The reduced inspection procedures shall
be R-1, Group B inspection shall normally
be performed on inspection lots that huve
passed group A inspection and .n samples
selected from units that have been subjected
to and met group A inspection. The accept-
able quality level {AQL) shall be 6.5 percent
defective, as specified in table V, and the
inspection level shall be L-7 for normal and
L5 for reduced inspection. Group B inspec-
tion shall be performed in any order which
is satisfactory to the Government.

4.5.3 Group C inspection. This inspection
shall be as listed in table VI, and should
normally be performed on sample units that
have been subjected to and have passed group
A and B inspection.

4.5.3.1 Sampling for inspection of equip-
ment. Two equipments from the first 200, or
major fraction thereof, and one from each
successive 200, or major fraction thereof,
shall be selected for each group C inspection,

TABLE VI. Group C inspection

Inspection Req para | Insp para
Life ................. 3.5.1 4.15
Protection from ex- 3.7.10 4.8.9
treme voltage
variations.
Reversal of polarity 3.7.11 4.8.10
of input power.

without regard to their quality, except that
the units inspected at the start of the con-
tract shall be selected from the first units
produced.

4.5.3.2 Noncompliance. If a sample unit
fails group C inspection, the contractor shall
immediately investigate the cause of failure
and shall report to the Government inspector
the results thereof and details of the corree-
tive action taken on the process and all units
of product which were manufactured with
the same conditions, materials, processes, etc.
If the Government inspector does not con-
sider that the corrective action will enable
the preduct to meet specified requirements,
or if the contractor cannot determine the
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cause of failure, the matter shall be referred
to the contracting officer (see 6.5).

464 Reins;aection of conforming group B
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Unless otherwise
specified, sample units which have been sub-

jected to and passed group B or group C-

ingpection, or both, may be accepted on con-
tract, provided that they are resubjected to

and pass group A ryeinsnection after renair
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of all visible and known damage,

4.6 Preconditioning (see 3.6),

4.6.1 Bounce preconditioning (see 3.6.1).
The unit, with shock mounts {if any) re-
moved or Dblocked, shall be placed in its
normal operation position on the table of the
Package Tester, Type 1000-SC, as made by
the L.A.B. Corporation, Skaneateles, N.Y., or
equal. The package tester, shafis in phase,
shall have a speed such that it is just possible
to insert a 14.-inch-thick strip of material
under one corner or edge of the unit to a
distance of 3 inches as the unit bounces. The

nnit chal)l ha oithianted n thisc nrananditian
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ing for 1 minute. After bounce precondition-
ing, the unit shall not be repaired, alined,
cleaned, or otherwise changed prior to sub-
jection to acceptance ingpection.

4.6.2 Electrical preconditioning (sce 3.6.2).
The equipment shall be operated for a period
of 36 hours. The ratio of transmit to receive
period ghall be 1 minute transmit and 9 min-
utes receive. Transmitter power and receiver
gensitivity shall be measured during this
period. This test shall precede other electri-
eal tests of the equipment. 100 channel
selections shall be made during this period.
If the equipment fails, the cause of failure
shall be corrected, and the equipment resub-
jected to the 36-hour run-in,

4.7 Service conditions tesls (see 3.5).

4,7.1 Temperature (see 3.5.2). The equip-
ment shall he subjected to the temperature
cycle shown on Standard MIL-STD 169,
Tests shall be made at step 3 and step 7 as
well as steps required by Standard MIL-
STD-169. Power shall be applied for 20

20

minutes at step 7 before measurements are
made. Specifications of the requirement
paragraphs of the following tests shall be
met:

Req para Test para Measurement

3.7.3 . 482 Warm-up

3.7.4 4.8.3 Channel changing time

3.7.5 4.8.4 Tlesettability

3.8.1 4.9.2 Sensitivity

3.8.2 4.9.% Sqyuelch

3.8.5 4.9.6 Selectivity

3.8.12 4.9.13  Audio output

3.8.14 4.9.15  Audio response characteris-
ties

3.8.15 4.9.16 Audio response characteris-
tics extended range

3.8.16 4.9.17  Audio distortion

3.8.14 449,20  Signal-plus-noise to noise
ratio .

3.9.1 4.10.2 Transmitter rf power output

3.02 4.10.3 Modulation capability

3.9.4 4105  Audio response

341 4108  Carricr noise level

4.7.2 Moisture-resistance test (see 8.5.3).
The equipment shall be tested as follows:

4,7.2.1 Test conditions.

(a) Do not move equipment from the
humidity c¢hamber for measure-
ments,

(b) Start measurements not more than
5 minutes after power is applied
to the equipment., Complete
measurements as rapidly as pos-
sible. Do not leave power on after
measurements have been com-
pleted.

{c) Test sealed equipment with the seal
broken or with the chassis re-
moved from its enclosure,

4.7.2.2 Test method.

(a) Dry at 130° = 5° F, for 24 hours,

(h) Condition at 77° = 5° . and 40 to
50 percent relative humidity for
24 hours.

{¢) Take measurements specified in
4.7.2.3, and readjust or realine as
necessary to meet full specifica-
tion requirements,

(dy Subject to continuous cyeling for
five 48-hour cvcles. Temperature,
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relative humidity, and period of
time for each portion of the cycle
shall conform to Standard MIL-
STD-170. The measurements
specified in 4.7.2.83 shall be made
during the periods shown on the
standard and shall comply with
4.7.2.3.

{e) After cycling has been completed,
condition the equipment for 24
hours at 77° = 5° F. and 40 to 60
percent relative humidity., Then
adjust for optimum performance,
using only those means provided
by the equipment. No repair or
replacement of parts shall be
made. After adjustment, the
equipment shall meet full specified
performance for those measure-
ments specified in 4.7.2.3.

4,723 Performance. There shall be no
mechanical deterioration, as evidenced by
corrosion of metal parts or binding of rotat-
ing or sliding parts, and there shall be not
more than 25 percent degradation in per-
formance from that obtained prior to the
five humidity ecycles. The following measure-
ments shail be made:

Test paragraph Measurement

483 .............. Channel changing time

484 ... .. ..... .. Resettability

492 .. ... ... Sensitivity

493 .............. Squelch

4986 .. ... ...... Selectivity

4913 .. ........... Audio output

4915 ... .. ... Audio response characteristics

4916 .. ........... Audio response characteristics,
extended range

4917 ... ..., Audio distortion

4920 ........,. ... Signal-plus-noige to noise ratio

4102 ... ..., ... Transmitter rf power output

4303 ... ... Modulation capability

4105 ...... ...... Audio response

4108 .. ......... .. Carrier noise level

4.7.2.4 Failure. If any component fails to
meet the performance specified in 4.7.2.3 dur-
ing cycling, it shall be realigned or read-
justed once. If the component fails to meet
4.7.2.3, or fails subsequently during cycling,
it does not pass the test. In addition, if the

equipment fails to meet full specification re-

MIL-R~55002B (EL)

quirements after conditioning and adjust-
ment, as specified in 4.7.2.2(e), it does not
pass the test.

4.7.3 Elevation test. The equipment, piaced
in its normal operating position in an altitude
chamber, shall be tested as follows: (Note:
To check temperature stabilization, place a
thermocouple on the largest internal mass
centrally located within {he equipment.)

{a)} With the equipment placed in the
chamber, operating and stabilized
at room temperature, take the
following measurements:

Paragraph . Measurement

492 ... ... ... Sensitivity

4102 ... .. .. Transmitter rf power cutput
4171 ........ Operational test

(b) Reduce the barometric pressure to
138 = 0.1 inches of mercury
{simulated 18,000 feet above sea
level) and, after temperature and
pressure stabilization for 2 hours,
repeat the measurements speci-
fied in 4.7.3(a). The equipment
shall meet specified performance
for these measurements.

(¢} Remove the power from the equip-
ment and further reduce the bar-
ometric pressure to 11.0 = 0.1
inches of mercury (simulated
25,000 feet above sea level).
Maintain this condition for 2
hours.

(d) Return the chamber to 29.9 +
inches of mercury. Apply power
to the equipment and, after sta-
bilization, repeat the measure-
ments specified in 4.7.3(a). The
equipment shall meet specified
performance for these measure-
ments.

4.7.4 Orientation test. The equipment shall
be inclined for a minimum of 5 minutes in

each plane (forward, backward, left, and
right) to an angle of 20 i‘: degrees. During

inclination in each plane, the equipment shall
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meet specified performance for the following
measurements;

Paragraph Measurement
4982 .......... ... Sensitivity
4102 ... .- Transmitter rf power output

4.7.5 Sand and dust test. The equipment
shall be tested as follows:

{a) Place the equipment, in its normal
operating position, in the teat
chamber. Raise and maintain the
sand and dust density at 0.1 and
0.5 gram per cubic foot within the
test space. The relative humidity
shall not exceed 30 percent at any
time during the test.

(b) The sand and dust shall be of
angular atructure and shall have
a particle size such that the
particles can pass through screens
as follows:,

Screen, U.S. Standard

Sitve Series Percent
100-mesh 100
140-mesh 98 + 2
200-mesh 90 + 2
825-mesh 75 =+ 2

(c) Chemical analysis of the sand and
dust shall be as follows:

Substance Percent. by weight

Si0. 97 to 99
Fe 0, Oto2
AliOa Oto 1
TiO. Oto 2
MgO Otol

Ignition losses 0 to 2

{d) Maintain internal temperature of
test chamber at 77° 2 4* F, for
a period of 6 hours, with sand and
dust velocity through the test
chamber between 100 and 500
feet per minute.

{e) After 6 hours at above conditions,
raise the temperature to 160° =
4° F. and maintain it at this value
for 6 hours. ;

(f) Remove equipment from test ¢cham-

. ber and allow it to cool to room
o temperature. The equipment shall

by
n

meet specified performance for
the following measurements:

Parcgraph Measuremeni
492 . ... ... ... Sensitivity
4102 ............. Transmitter rf power output

(g) Open the equipment. There shall be
no evidence of deterioration of
either external or internal parts.

4,76 Test for internal vibration. Internal
vibration of the equipment ghall be measured
as follows, to determine conformance to
3.5.9:

{a) Secure the equipment (shock
mounts, if any, removed or
blocked) directly to a vibration
table that can be controlled
within 10 percent of the specified
amplitude. Mounting methed
shall be such that vibration
within the equipment can be ob-
served and measured. Te fa-

) cilitate this observation and
meagurement, subassemblies may
be tested separately provided
they are secured to the table in
a manner similar to that used to
mount them in the equipment.

{b) Vibrate the equipment succesgively
in three mutually perpendicular
directions over a frequency range
of 10 to 55 cps. The total excur-
sion of the applied vibration shall
be not less than 0.080 inch.

{c) In each of the three directions,
change the frequency in steps of
one cps and maintain each fre-
quency for at least 10 seconds.

{d) Measure vibration amplitudes by
optical means, or by other means,
provided that vibration of the
part is not affected by the meas-
urement.

4,7.7 Test for eguipment vibrotion. The
receiver-transmitter, in its case, shall be
tested as follows, to determine conformance
to 3.5.10:

(a) Secure the equipment on its shock
mounts (Mounting MT-1436( )/
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. U) to a vibration table that can
be controlled within 10 percent of
the specified amplitude. The
equipment shall be mounted in its
normal operating position with
connections (such as cable asgem-
blies) in place.

(b) Vibrate the complete equipment as-

sembly, successfully, in three mu-

tually pernendicular directions,

over a frequency range of 10 to
55 cps. The total excursion of the
applied vibration shall be 0.030
inch; however, this may be re-
duced, if necessary, to prevent
excessive excursion at or near
resonance provided that the ex-
cursion can still be measured.

{c)}) In each of the three directions,
change the frequency in steps of
one cps and maintain each fre-
quency for at least 10 seconds.

(d) Measure amplitude of the applied
vibration and the vibration of the
equipment, for frequencies be-
tween 10 and 25 and between 35
and 55 cpas,

(e} Determine the natural frequency of
the equipment; the frequency at
which the ratio of the equipment
vibration to the applied vibration
is greatest shall be congidered the
natural frequency.

4.7.8 Bounce test (see 3.5.11). The equip-
ment shall be tested on the package tester,
type 1000-SC, as made by the L.A.B. Cor-
poration, Skaneateles, N.Y., or equal. Ac-
cessories shall be selected from those listed
on Drawing SC-A-46439. The test shall be
as follows:

(a) Secure the equipment to the 48- by
48-inch vehicular adapter plate,
in the same manner as it would
be mounted in a vehicle. The
adapter plate shall be free of
cracks and broken welds, and all
unused holes except the 2-inch

breather holes shall be plugged..

All parts of the mounted surface
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shall be less than 7 inches from
the edge of the adapter plate.

(b) Cover the tester bed with a panel of
%-inch plywood, with the top
grain paralle} to the drive chain.
Space sixpenny nails, with the
below the surface, at 6-inch in-
tervals around all four edges and
at 3-inch intervals in a 6-inch
square in the center,

(c) Place the adapter plate on the bed
of the package tester. Limit the
lateral motion, by wooden fences,
to not more than 3 inches and not
less than 1 inch.” Additional bar-
riers may be used to safeguard
personnel, provided that the fore-
and-aft motion of the adapter
plate against the backstop 13 not
restrained. ’

{d} Operate the package tester, shafts
in phase, for a total of 8 hours at
283 = 1 revolutions per minute,
Turn the adapter plate 90 degrees
at the end of each 45 minutes,
each time in the same direction.
Rest periods may be provided to
permit cooling of the regilient
mounts, provided that the testing
time is not less than 3 hours.

4.7.9 Shock test; bench-handling (see
3.5.11). The chassis-and-front-panel assem-
bly shall be removed from its enclosure, as
for servicing, and placed in a suitable posi-
tion for servicing on a solid, 2-inch fir bench
top. The test shall be performed as follows,
in a manner simulating shocks liable to occur
during gervicing:

{(a) Tilt up the assembly through an
angle of 30 degrees, using one
edge of the assembly as an axis,
and permit the assembly to drop
back freely to the horizontal.
Repeat, using other practicable
edges of the same horizontal face
as axes, for a total of four drops.

(b) Repeat (a), with the assembly rest-
ing on other faces, until it has
been dropped for a total of four
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times on each face on which the
assembly might practically be
placed during servicing.

4.7.10 Shock test; ballistic (see 8.5.11).

The test shall be conducted on the “Shock.

Testing Machine for Light Weight Equip-
ment” shown in Specification MIL-S-901.
The equipment, including shock mounts (if
any), shalil be secured in its normal operating
position to the steel test plate by means of
the same fasteners used for vehicular instal-
lation of the equipment. The test shall consist
of a total of 9 blows; one each 1-foot blow,
3-foot blow, and 5-foot blow on the back,
side, and top of the test plate. As an alter-
native to reorienting the test plate for the
blows on the side of the plate, equivalent
rotation of the equipment under test is
permissible.

4.7.11 Immersion test (see 8.5.7). The
equipment, as prepared for field transporta-
tion, shall be immersed fo a minimum depth
of 8 feet of fresh water for 2 hours. Immedi-
ately prior to immersion, the temperature of
the equipment shall be 40° F., or more, above
the temperature of the water. The tank in
which the equipment is immersed shall be of
sufficient capacity to maintain the water
within = 2° F. of its initial temperature, or
the temperature of the water shall be main-
tained within those limits by other means.
After completion of the 2-hour period of im-
mersion, the equipment shall be removed
from the water and wiped dry on exterior
surfaces, When the equipment is opened,
there shall be no evidence of leakage.

4.8 Electrical tests, receiver-transmitter
(see 3.7).

4.8.1 Frequency stability (see 3.7.2).

43.1.1 Frequency stability vs supply volt-
age. With the standard input voltage of 26.4
vde, and after a 30-minute receiver warm-up
period, & portion of the rf power output of
the ' transmitter shall be fed to a transfer
oscillator, such as the Hewlett Packard Co.
B40A, or equal. The frequency of the output
voltage of the transfer oscillator shall then
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be determined by a frequency counter and
shall be the reference frequency. The input
potential shall then be decreased to 22 v and
after a five minute period the frequency shall
again be recorded, The measurement shall
be repeated for an input potential of 30 v.
The test frequency shall be 399.9 mc. The
transmitter shall be turned on one minute
prior to measurement. Any transmitter fre-
quency change shall be within the limits

specified in 3.7.2.1.

4.8.1.2 Frequency stability vs temperature
and time. With the same test setup as in
4.8.1.1, the equipment shall be temperature
stabilized at room temperature with the
power off. The unit shall then be turned on
and the output frequency of the unmodulated
transmitter carrier recorded after a one
minute warm-up period. Thereafter, the out-
put frequency shall be measured at 5§ minute
intervals for the first 15 minutes, and at 15
minute intervals thereafter until two hours
have elapsed. The procedure and measure-
ments shall be repeated at the following
temperatures: —66° F., —40° F,, room am-
bient, 4100° F., and +156° F. The test fre-
quency shall be 899.9 mc. The tranamitter
shall be turned on for one minute before
making the measurement. The frequency
error shall be within the limita apecified in
8.7.2.2. -

4.8.2 Warm-up. With the test setup as un-
der “Transmitter rf power output” (4.10,2),
the unmodulated rf power output shall be re-
corded after 80 seconds operation. The equip-
ment shall then be turned off for 30 minutes
and the sensitivity recorded as under Sensi-
tivity (4.9.2) after 60 seconds operation. The
test frequency shall be 399.9 me. Power out-
put and receiver sengitivity shall be within
the limits specified in 3.7.8.

4.8.3 Channel changing time. Channels 1
and 2 shail be set to 229.9 and 295.8 me re-
spectively. The time required to change
from channel 2 to channel 1 ghall be noted at
room temperature and at —656° F, The time
shall be within the limits specified in 8.7.4.
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4.8.4 Resettability, With the standard test
conditions prevailing, the rf power output
and receiver sensitivity shall be recorded for
a total of 4 alternate channel selections ap-
proached from both higher and lower fre-
yquencies., The test frequencies shall be 389.9,
and 300.0, and 235.0 mec. Receiver sensi-
tivity, transmitter »f power output, and fre-
quency error shall be within the limits
specified in 3.7.5.

4.8.5 Transmit-receive intereal. A stand-
ard i load and a standard test voltage
cquivadent to 6 uv shall be fed into the
antenna input through a “T attenuator net-
work, The headset audio output shall be
applied to the vertical input of a long-
persistonce oscilloscope having a slow sweep,
The oscilloscope shall be triggered with a
pulse from the keving circuit and the time
interval measured by noting the time re-
quired for the pattern changes, The require-
ment of 3.7.6 shall be met,

1.8.6 Pancl meter, The radio set shall be

pboraled ag stated under standard receiver

[ 2L R3] Aanatel L4l LR N S

and transmitter test conditions (4.9.1 and
4.10.1)}. The irunsmitter shall have a nomi-
nal output of 16 w and be terminated as
indicated. Meter readings shall comply with
the limits specified in 3.7.7.

4.8.7 Power drain. With the radio set
operating at the standard test conditions
specified in 4.9.1 and 4.10.1, except that the
transmitter shall be unmodulated, the re.

o oof 2 "7 Q
quirements of 3.7.8 shall not be exceeded.

4.8.8 Operating input potentiel (sce 8.7.9).

4.8.8.1 Opcration with 22 sde nput. The
cquipmeut shall e operated with an input of
22 vide and tested for complinnee with the low
operiting input potential requirements of the

following tests:

Test flent frar. Insp par.
Sensitivity . ... .. ..3.81 4.9.2
Squelch . .. ...... .. . .3.8.2 4.9.3
Audio ouiput ... .. .4.8.12 4.9.13
Tyansmitter rf oulput .... . 391 4.10.2

1.8.8.2 Operation with 30 vde input. The
equipment shall be operated with an input of
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30 vdc and tested for compliance with the
high operating input potential requirements
of the following tests:

Test Regt par. Insp par.
*Frequency stability ........... 3.72.1 4811
vs supply voltage ]
Squeich e e ....0.82 4.9.3
Transmitter «f output ...... 3.91 4.10.2

»rhic test shall be performed only during the test procedure of
148.1.1,

4.8.9 Protection from cxtreme input volt-
age varviations, The equipment shall be sub-
jeeted to an input potential of 20 vde for 30
minutes: then to a surge potential of 85 vde
tor one second, The requirements of 3.7.10
shall be met.

4.8.10 Reversal of polarity of input power.
Nominal input voltage, with polarity re.
versed, shall be applied to the equipment for

1 minute. The requirements of 3.7.11 shall
be met.

4.9 Electrical tests, receiver (see 3.8).

4.9.1 Standard test conditions, All meas-
urements shall be made in a well shielded
test area, free of interference, under the
conditions specified in 4.9.1.1, 4.9.1.2, and
4.9.1.3.

4 M ow o4 TV __d ----.! .l-.-.__

4.3.1.1 I €8T CURQILIUT
Temperature Noermal room ambient
Humidity Normal room ambient

Primary input power 26.4, vde, nominal
Warm-up period b minutes
..... enn L P

Audio load impedaunce 600 ohms, non-

inductive
Test signal modula- 30 percent am at
tion 1,000 cps

RF cable

Standard audio test
signal

10 feet of Radio
Frequency Cable
RG-8( )/U

0.2 v, rms, 1,000 cps

{open circuit)

4.9.1.2 Control settings.

CHAN SEL

SQUELCH
VOLUME

At desired test
frequency

OFF

Ax required

b
-4
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METER S-METER

Power On

Internal volume con- Adjust for t-w loud-
trol speaker output

. with standard test
" voltage of 100 uv,
and panel! VOL-
UME control of

maximum.

4.9.1.3 Standard test voltege. For the re-
ceive condition, the term “standard test
voltage” is defined as an rf carrier, 30-per-
cent amplitude modulated at 1,000 cps, fed
to a 50-chm, 6-db resistive pad in series with
the signal source and the receiver.

4.9.2 Sensitivity. A standard test voltage
shall be applied to the receiver input. The
audio power shall be measured at the loud-
speaker output, terminated in 600 ohms, The
input level and VOLUME control shall be
adjusted until the ratio of the audio output
with the standard test voltage to the audio
output power with the unmodulated standard
test voltage is 10 db and the former power is
250 mw. The requirements of 8.8.1 shall be
met. Test frequencies for sensitivity meas-
urements shall be:

*399.9 me *300.0
388.8 299.9
8717 288.8
366.6 2717
365.5 266.6
344.4 256.6
333.3 2444
322.2 283.3
3111 *255.0

* These frequencies to be used for the 22 vde low in-
put potential measurements.

4.9.3 Squelck. With the standard test con-
ditions prevsziling and the standard test
voltage turned off, the receiver shall be et
to 899.9 mes. The squelch sengitivity control
shall be set to the maximum sensitivity
position (threshold). The signal! level re-
quired to deactivate the squelch as indicated
by the operation of the squelch light shall be
recorded. The measurement shall be repeated
for the test frequencies specified under sensi-
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tivity. The squelch sensitivity control shall
then be adjusted for minimum sensitivity and
the signal level recorded for deactivation of
the squelch circuit. The measurement shall
be repeated for the above test frequencies.

. With the receiver set to 399.9 mc and the

squelch control adjusted to open on 6 uv the
signal-plus-noise to noise ratio shall be re-
corded as measured at the loudspeaker out-
put. The squelch control shall then be set to
OFF and the signal-plus-noise to noise again
recorded. All of the above tests shall be re-
peated for input supply potentials of 22 and
30v, at 225.0, 310.0, and 399.9 mc. The re-
quirements of 3.8.2 shall be met.

494 AGC charecteristics, The VOLUME
control shall be set to produce 250 mw power
output at the loudspeaker output ecircuit
terminated in 600 ohms, with a standard test
voltage input of 100 uv., Power output shall
be recorded as a reference at this level. The
signal input shall then be varied from 6 uv to
0.6 v and the power output noted. The ratio
of the power output at the various input
levels to the reference output in db shall be
taken as the age characteristic. Test fre-
quencies shall be 899.9, 810.0, and 225.0 me.
The requirements of 8.8.3 shall be met.

4.9.5 AGC time constant. With a standard
test voltage of 10,000 uv applied to the re-
ceiver, and the age voltage applied to the
vertical plates of a long persistence oscillo-
scope having a slow sweep and a dc amplifier,
the reference level shall be noted. The signal
shall then be disconnected and the discharge
time measured, The charge time shall be
measured by reconnecting the standard test
voltage and recording the rise time on the
oscilloscope. The test frequency shall be
399.9 mc. The requirements to 5.8.4 shall be
met.

4.9.6 Selectivity. An unmodulated 3.5-me
signal shall be coupled to the input grid of
the second receive mixer. The input level
shall be adjusted to produce a reference age
voltage of —1 v. Increase the signal level 6
db and record the frequencies above and he-
low resonance which will restore the voltage
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to the reference level, noticing irregularities
in the response curve while changing fre-
quencies. The above ghall be repeated with
the signal level at 20, 40, and 60 db up. The

difference in half-band-width shall be taken
as the numerical difference between the
deviations from resonance divided by the
average of the deviations at any specified
attenuation point. The requirements of 3.8.5
ghall he met.

4.9.7 IF rejection. With an unmodulated
standard test voltage of 10 uv at nominal
frequency, record the age voltage as a refer-
ence. Increase the signal level at the specified
i-f frequencies unfil the referenced age voit-
age is restored. The ratio between the
nominal and i-f frequency signal levels shall
be recorded as the rejection ratio. The test
frequencies shall be:

Nominal frequencies, m¢ IF frequeéncies, me

399.9 3.9
29.9
230.0 3.0
20.0
The requirements of 2,8 8 ghall be met

4.9.8 Image rejection. The test procedure
shall be identical to that for “if. rejection.”
The test frequencies shall be:

Nomingl frequencies, me fmage frequencies, me

399.9 340.1
310.0 270.0
225.0 175.0

The requirements of 3.8.7 shall be met,

T 14y
standard test voltage applied to the receiver
at the nominal frequency, a reference agc
voltage shall be recorded and the speaker
output monitored at any convenient level.
The signal level shall then be increased by
60 db and the frequency varied from 10 to
420 me, not including the frequencies from
100 ke below to 100 kec above the nominal
frequency. The minimum signal input at any
other frequency necessary to produce the
reference age voltage shall be recorded. The
ratio of the input of the nominal operating
frequency to the input at any other fre-
quency shall be tuken as the spurious rejee-

AQQ Unurinue reonnnee With o
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tion ratio. Tests shall be conducted at 890.0,
355.5, and 230 me. The requirements of 3.8.8
shall be met.

4.9.10 Internal signale. With a standard
test voltage of 6 uv applied to the input of
the receiver, the audio output shall be moni.
tored by a loudspeaker connected across the
loudspeaker terminals. The headset audio
output circuit shall be terminated with an
audio power output meter. A search shsll be
made on all channels for quisting and beat
notes and the channe! frequency recorded.
Whenever interference is noted the signal
level shall be increassed to 12 uv and the
signai-pius-noise to noise ratio recorded. The
requirements of 3.8.9 shall be met.

4.9.11 Cross modulation. A standard test
voltage of 6 uv at the test frequency shall be
applied to the receiver input. The VOLUME
control shall be set to produce a reference
power output of 500 mw az measured at the
loudspeaker. output circuit. The modulation
of the 6-uv test frequency shall then be re-
moved, A standard test voltage of 200,000
uv from another source shall be injected 1.3
percent above the desired frequency. Sigmal-
plus-noise to noise ratio shall then be re-
corded. The test shall be repeated at a
frequency 1.3 percent below the desired fre-
quency. The test frequencies shall be 395.0,
3124, and 230.0 mc; in case & spurious fre-
quency is encountered, the undesired signal
shall be moved to the nearest useable chan-
nel. The requirements of 3.8.10 shall be met.

4.9.12 Desensitization. A standard test
voltage of 6 uv at the test frequency shall
be applied to the receiver input. The VOL-
UME control shall be set to produce a refer-
ence power output of 500 mw as measured at
the loudspeaker output circuit. An unmodu-
lated test voltage of 200,000 uv from another
source shall be injected into the receiver in-
put; this signal to be 1.3 percent’ above the
desired frequency. The audio output and
signal-plus-noise to noise ratios shall then be
recorded. The test shall be repeated at a
frequency 1.8 percent below the desired fre-
quency. The test frequencies shall be 395.0,
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8124, and 230.0 mc. In case a spurious fre-

quency is encountered, the undesired signal
shall be moved to the nearest useable chan-
nel. The requirements of 3,8.11 shall be met.

4.9.13 Audio output. A 3.5 mc signal,
equivalent to a 100 uv standard test voltage
at the receiver input, shall be injected into
the third receive mixer cireuit. The VOQOL-
UME contral shall be set to maximum. The
power cutput shall then be measured at the
loudspeaker output terminated in 600 chms.
The 600-chm load shall then be transferred
to the headset, remote, fixed level, and ex-
tended runge output circuits in turn and the
power output recorded for each circuit. The
requirements of 3.8,12 shall be met.

4,9.14 Audio level adjustments. A stand-
ard test voltage of 100 uv shall be applied to
the receiver input. The loudspeaker output
shall be terminated in 600 ohms. The power
cutput shail be measured for maximum and
minimum positions of the VOLUME control.
The measurement shall then be repeated with
600-chm termination at the headset, ex-
tended range, fixed level, and remote ocutputs.
The ratio maximum to minimum power out-
pat shall be taken as the output level adjust-

ment. The requirements of 3.8.13 shall be
met.

4.9.15 Audio response characteristics. A
3.5-me signal, equivslent to a standard test
voitage of 1,000 uv, shall be injected into the
third receive mixer circuit. The VOLUME
control shall be adjusted for a reference au-
dio output of 1 w at the loudspeaker output
terminated with 600 ohms, Without further
adjustment of receiver controls, the power
output shall be measured at modulation fre-
quencies of 300, 3,000, 5,000, and 10,000 cps.
The ratio of the power output at each modu-
lation frequency to 1 w shall be taken as the
audio response. The re. uirements of 3.8.14
shall be met.

4.9.16 Audio response characteristics, ex-

tended range. A 3.5-mc gignal, equivalent to

a standard test voitage of 1,000 uv, shall be
injected into the third receive mixer cireuit,
The extended range output shall be termi-
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nated with 600 ohms and the reference power
output shall be recorded, The power output
shall be measured at modulation frequencies
of 300, 1,000, 5,000, 10,000, 15,000, 20,000,
and 25,000 cps. The ratio of the power output
at each modulation freguency to the refer-
ence output shall be taken as the audio re-
sponse. The requirements of 3.8.15 shall be
met,

4.9.17 Audio distortion. A 3.5-mc signal,
equivalent to a standard test voltage of 1,000
uv, shall be injected into the third receive
mixer circuit, The VOLUME control shall be
adjusted for 1 w at the loudspeaker output
terminated in 600 ochms. A Distortion Analy-
zer TS-723B/U, or equal, shall then be con-
nected to the output and the measurement
shall be recorded as the total harmonic dis-
tortion. Without further adjustment of re-
ceiver controls, the measurement shall be
repeated individually for the headset, remote,
fixed level, and extended range outputs. The
requirements of 3.8.16 shall be met.

4.9.18 Noige rejection. A 8.5-mc signal,
equivalent to a 100 uv standard test voltage
at the receiver input, shall be injected into
the third receive mixer circuit. An oscillo-
scope shall be connected across the loud-
speaker circuit terminated in 600 ohms, The
VOLUME contro! shall be adjusted for 1 w
output. Percentage modulation shall then be
adjusted to where clipping just begins to
appeat on the oscilloscope pattern. The modu-
lation percentage at this point shall be re-
corded. The requirements of 3.8.17 shall be
met.

4.9.19 Blocking., With standard test volt-
ages of 1 v and 6 uv fed into the antenna
input of the receiver through isolating pad
networks, and the age voltage applied to the
vertical plates of a long peraistence oscillo-
scope having a slow sweep and a dc amplifier,
the age reference level shall be noted visu-
ally. The 1 v signal shail then be disconnected
and the time required for the age voltage to
drop to the 6 uv signal level shall be re-
corded. The test frequency shail be 399.9 me.
The requirements of 3.8.18 shall be met.
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4.9.20 Mazimum signal-plus-noise to noige,
With a standard test voltage of 10,000 uv
applied to the receiver, the VOLUME con-
trol shall be adjusted to produce 1 w at the
loudspeaker output circuit terminated in 600
ohms. The modulation shall then-be removed
from the test signal and the power output
recorded. The ratio of 1 w to the recorded
cutput shall be taken as the maximum
signal-plus-noise to noise ratio. The require-
ments of 3.8.19 shall be met.

4.10 Electrical tests, fransmitter {(see 3.9).

4.10.1 Standard test conditions. All meas-
urements shall be made in a well shielded test
area, under the conditions specified in 4.10.1.1
and 4.10.1.2.

4.10.1.1 Test econditions

Temperature Normal room
ambient
Humidity Normal room
ambient
Primary power 26.4 vde nominal
Warm-up period 5 minutes
Dummy microphone 150-0hms, non-
impedance inductive

Standard audio test

Lo;c';;};;aker output
impedance

Dummy antenna
load

4 10
‘2. AV

CHAN SEL

1
wle

SQUELCH

VOLUME

Power

METER

Internal volume
control

B Nowd ool on
- IUL DX

0.2 v, rms, 1000 ¢cps

60¢ ohms, non-
inductive

10 feet of RG-8
{ )/U terminated
in a 50-ohm resis-
tive load such as
Bird Electronics
611 wattmeter,
or equal

At desired test
frequency

OFF

Maximum

On

PWR

Same as for receiver
(4.9.1.2)

H
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Adjust for 90-percent
negative modula-
tion at 899.9 mc
with standard test
signal

- .600-ohm loudspeaker
output

Internal limiter
control

Audio connector

4.10.2 Transmitter rf power output. The
antenna input jack shall be terminated in the
dummy load through an ultra-high-frequency
(uhf) low-pass filter. The transmitter shall
be keyed and the power output measured on
the test frequencies. The requirements of
3.9.1 shall be met, Normal test frequenciés

for rf power output shall be:

399.9 mc 300.0 mc
388.8 me 299.9 me
3717 mc 288.8 me
366.6 mc 277.7 me
355.5 mc 266.6 mc
344.4 mc 255.6 me
333.3 me 244.4 me
3222 mc 233.3 me
311.1 mc 225.0 mc

4.10.3 Modulation capability. With the
standard audio test signal applied to the
input, under the standard test conditions, a

portion of the transmitter output shall be
annlied £o an oscilloseope and the modulation

G praat e I USSP 41l LAl LMV iE

envelope observed. The percentage of modu-
lation shall be determined by noting the
modulation envelope. The test frequencies
shall be 399.0, 800.0, and 255.0 mc. The re-
quirements of 3.9.2 shall be met,

4,104 Automatic modulation limiter. The
standard input signal of 0.2 v shall be varied
from —6 db to +20 db. The variation in
modulator voltage shall be within the limits

SE‘JECiucu in 3.9.3.

4.10.5 Audio response. The - transmitter
shall be modulated through the dummy
microphone circuit with a 0.1 v input test
signal. The transmitter output shall be con-
nected to the dummy antenna load. A portion
of the output shall be coupled to a detector
cireuit and the reference voltage across the
detector load recorded. Wit:: the amplitude

o0
-
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* of the test signal held constant, the detector
oufput voltage shall be recorded for signal
frequencies of 800, 3,000, 6,000, and 10,000
cps. The ratio of these voltages to the
reference voltage in db shall be taken as the
response. The test frequency shall be 899.9
mc. The requirements of 8.9.4 shall be met.

4.10.6 Audio response, extended range.
With the same test setup as 4.10.5, measure-
ments shall be made at 300, 8,000, 6,000,
10,000, 16,000, and 25.000 cps. The require-
ments of 8.9.5 shall be met,

4.10.7 Overall distortion. With the test set-
up as under “Audio response,” but using a
standard input signal, the distortion shall be
measured with a distortion analyzer at the
detector output. The distortion shall also be
measured at signal frequencies of 300, 500,
8,000, and 6,000 cvs, using a constant input
voltage. Test frequencies shall be 225.0,
310.0, and 3999 mc. These measurements
shall be ‘repeated with the input signal
increased by 12 db. The requirements of
3.9.6 shall be met, :

4.10.8 Carrier noise level. With the test

setup as under “Audio response,” but using

standard test input, the voltage across the
detector load shall be measured. The modula-
tion shall then be removed and voltage again
noted. The ratio of the unmodulated voltage
to the modulated voltage in db shall be re-
corded. The test frequency shall be 399.9 mc.
The requirements of 3.9.7 shall be met.

4.10.9 Sidetone, With the test setup as
under “Modulation capability,” the loud-
speaker output shall be loaded with 600 ohms
and the a-f power output recorded. The audio
load shall then be connected to the headset,
remote, and fixed level outputs in turn and
the a-f power outputs recorded. The audio
levels, when compared to a received signal of
100 uv, 80 percent modulated at 1,000 cps,

" shall be within the limits specified in 3.9.8.

Test frequency shall be 899.9 me.

4.10.10 Microphone input impedance. The
microphone input eircuit impedance shall be
measured by the resistance substitution
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method. The requirements of 8.9.9 shall be
met.

4.10.11 Spurious radiation. The transmit-
ter, housed in & screen room, shall have its
output connected to an rf wattmeter through
a “T” attenuator such as a General Radio
874GA, or equal. A portion of the rf output
shall be connected from the “T”, through a
coaxial connector, to a screened and grounded
inclosure, containing a suitably calibrated
noise meter. With the AN/VRC-24( ) on
transmit and the levels properly adjusted,
tune the noise meter through its range for

- each test frequency and note the level and

frequency of each spurious radiation. Cross
check with a uhf signal generator to deter-
mine if the responses are actually emitted
from the AN/VRC-24( ) or are generated
internally in the noise meter. The uhf gen-
erator should be known to have minimum
spuricus radiation (such as Hewlett Packard
608D, or equal) and shall be located in the
screened ineclosure with the noise meter. Test
frequencies shall be 225.0, 800.5, and 399.9
me. Spurious outputs more than 86 db down
need not be recorded. The requirements of
3.9.10 shall be met. '

4.11 Dynamotor DY-151( )/U. Voltage
and current output shall be measured in the
transmit and receive condition, with loads
equal to a Receiver-Transmitter, Radio RT-
323( )/VRC-24 attached. The require-
ments of 3.10 shall be met. The nominal
input voltage shall be 26.4 vde.

4.12 Case, Receiver-Transmitter, CY~2557
( )/VYRC-24. A check for proper circuit
continuity shall be made. The blower motor
shall be subjected to 20 and 30 vdc for 1
minute to each voltage. The requirements of
3.11 shall be met.

4.13 Mounting ' MT-1436( )/U. When
checked as specified in 4.13.1 and 4.13.2, the
requirements of 3,12 shall be met,

4.13.1 Circuit check. A check for proper
circuit continuity shall be made,

4.13.2 Mechanical check. The injecting-



Downloaded from http://www.everyspec.com

ejecting mechanism shall be checked for
proper operation.

4.14 Control, Radio Set C~1439( )/U. A
check for proper circuit continuity shall be
made. This check shall include the applica-
tion of all operating voltages to the unit. The
tests shall be made in such a manner that
proper functioning of the controls and
switches in all positions can be ascertained.
The requirements of 3.13 ghall be met.

4.15 Life test. The requirements of 3.5.1
shall be met.

4.15.1 Continuous transmitter operation
test. The transmitter shall be operated con-
tinuously for a 1-hour period. The rf power
output shall be measured at the start and end
of the period.

4.15.2 Radio set operating conditions. Af-
ter the centinuous transmitter operation test
(4.15.1), the radio set shall be operated for
500 hours under the following conditions:

1 minute transmit to
9 minute receive,
At 30.0 v, 25 percent

of the time.

At 26.4, v, 65 percent
of the time.

At 22.0 v, 10 percent
of the time.

10 minutes of each
hour at 25 = b cps,
at * .-inch
maximum ampli-
tude.

Between 90° and
113° F.

500; each 24 hours of
operation, allowing
10 seconds between
selections.

Transmit-to-receive
time
Input voltage

Vibration

Temperature

Channel selections

4.15.3 Radio set measurements. The fol-
lowing measurements shall be made daily.
Measurements shall be taken so that all tests
are recorded under all possible combinations
of input voltage and vibration (see 4.15.2)
during each 144 hours on test.

MIL~R-55002B(EL)
Altribute Req para [nsp pera
Receiver:
Sensitivity 381 492
Squelch 382 493
AGC characteristics 3.8.3 4.9.4
Selectivity 3.85 4.9.6
Audio output 3.8.12 4.9.13
Audio response characteristics 3.8.14 49.16
Audio distortion 3.8.16 4.9.17
Noisge rejection 3.8.17 49.18
Signal-plus-noige to noise 3.8.19 4.9.20
Tranamitter:
Transmitter rf power output 3.9.1 4.10.2
Modulation capability 3.9.2 4.10.3
Automatic modulation limiter 3.9.8 4.104
Audio response 3.94 4.10.5
Overall distortion 3.9.6 4.10.7
Carrier noise level 3.9.7 4108
Sidetone 3.9.8 4.10.9

4.16 Air-seal test (see 3.14). The equip-
ment shall be opened and closed again in such
manner a8 to break and remake the seal.
Immediately thereafter, the equipment as
field transported shall be subjected to a
vacuum of 1 psig (1 pound per square inch
less than the atmospheric pressure sur-
rounding the equipment) applied to the
interior of the equipment inclosure. The
vacuum then shall be valved-off and the
interior pressure measured during the ensu-
ing period of 1 minute. The gage used for
measurement of the vacuum shall be of such
accuracy that a difference of 0.01 pound can
be determined readily.

4.17 System tests (see 3.15). The follow-
ing system tests shall be performed:

4.17.1 Operational (see 3.16). A radio com-
munication circuit consisting of two each
Radio Sets AN/VRC-24( ) separated by
approximately 50 feet shall be set up. Opera-
tional tests of the following shall be made
from both the radic set and from Control,
Radio Set C-1439( }/U:

{a) Push-to-talk operation.

{b) Squelch tests including threshold
adjustment, squelch disable, and
squelch light operation.

{c) Power on-off control.

(d) Channel selection,

{e) Audio level adjustment.

(f) Case blower operation,
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4.17.2 Remote. Push-to-talk operation
through Control Group AN/GRA-6( )
plugged into the audio connector of either the
RT-323( )/VRC-24 or the C-1439( )/U.

4.17.3 Retransmission. This is a squelch
controlled, 2-way retransmission test with a
circuit similar to Radio Set AN/GRC-H( )
but using Radio Set AN/VRC-24( ) in
place of Receiver-Transmitter, Radio RT-
70( )/GRC. No evidence of audio regenera-
tion or other interaction shall be noted when
tested at the following frequencies:

RT-323( NVR(-M RT-67{ )/GRC

225.1 me 27.6 me
241.7 me 279 me
265.9 me 30.4 me
281.4 me 32.3 me
305.6 me 33.0 me
363.2 me 38.5 me

4,17.4 Audio and conirel. With the same
setup as for retransmission, the following
tests shall be made from Control, Radio Set
C-1439( )/U:

(a) Loudspeaker output adjustable from
SPEAKER VOLUME control.

(b) Headset output adjustable from
PHONE VOLUME control.

(c) RAD-INT (radio-interphone) posi-
tion:

(1) AN/VRC-24 and AN/GRC-5( )
interphone audio cutput,

(2) AN/VRC-24( ) radio transmis-
gion with handset.

(3) AN/VRC-24( ) radio transmis-
sion with chest set in RADIO
position.

(4) AN/GRC-5( ) interphone oper-
ation with chest get in INTER-
PHONE position.

{d) INT (interphone position):

(1) AN/VRC-24( ) and AN/GRC-
B{ ) interphone audio output.

(2) AN/GRC-5( ) interphone oper-
ation with handset,

(8) AN/GRCS5{
ation with chest set in either
radio or interphone position.

-~ {e) RAD (radio) position:

A intawnhana anaw_
J ALLEIOGIIG Upsas

29

il

(1) AN/VRC-24( ) audio output
(remote high level).

(2) AN/VRC-24( ) radio transmis-
sion with handset,

(8) AN/VRC-24( ) radio transmis-
sion with chest set in RADIO
position.

4.18 Inspection for interchangeability. The
points listed in 4.18.1, 4.18.2, and 4.18.3 shall
be gaged or measired to determine com-
pliance with the physical interchangeability
requirements of 3.4.17. When a listed dimen-
sion is not within specified or design limits,
it shall be considered a major defect.
Gage List SC-GL-57719 covers Radic Set

AN/VRC-24( ).

4.18.1 Reeciver-Transmitter, Radioc RT=-
328( )/VRC-24. The following gage points
should meet the requirements of the drawings
on Gage List SC-GL-57712:

{(a) The maximum length, width, and
depth of the chassis.

(b) The location of the power plug at

~the rear of the chassis and the
two guide ping at the bottom of
the front panel.

(c) The maximum outside dimensions
of the front panel.

(d) The location of two locking bars at
the bottom of the front panel
(these receive locking devices on
the mounting). '

(e¢) The location of four mounting
screws on the front panel.

(f) The location of the center-mounted
locking device.

(2) The minimum dimensions of the
spring on the outside of the
chassis,

4.18.2 Case, Receiver - Transmitier C¥-
2557( )/VRC-24. The following gage
points shall meet the requirements of the
drawings on Gage List SC-GL-5T715:

[y . .

Faont Ml iem P R X S S 1
» \d) 1iie HUINIIUI iNSi0€ aimensions ana
the hole location at the rezr of

the cavity.

{b) The . location of- four threaded
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mounting holes at the opening of
the cavity.

(¢) The minimum case lip dimensions
that receive the outside front
panel of the chassis.

{d) The location of two guide pins and
the small connector at the outside
rear of the case.

4.18.3 Mounting MT-14236( )/U.The fol-
lowing gage points shall meet the re-
quirements of the drawings on Gage List
SC-GL-6T7716:

(2) The maximum and minimum length
and width of mounting that re-
ceives the receiver-transmitter
case.

(b) The relative location of the large
and small receptacles at the rear
of the mounting.

(¢) ‘The location of four guide pin holes
(two front, two rear).

(d) The alinement of the locking de-
vices at the front of the mount-
ing.

4.19 Visual and mechanical inspection.
Equipment shall be examined for the defects
listed in Standard MIL-STD-252.

4.20 Quality conformance inspection of
preparation for delivery. Preparation for de-
st M len 2emcmmndnd 2w manawndaman wunth
LNVETY 8nall HE INFpecied in aliliuaine Wi
the Specification MIL-P-116 to determine
conformance to the requirements of sec-
tion 5.

4.21 Rough handling test (preparation for
delivery). When a rough handling test in ac-
cordance with Specification MIL-P-116 is
required by the contract (see 6.2), the fol-
lowing functional test shall be conducted to
determine freedom from operational malfunc-
tion caused by rough handling:

Operational test (4.17.1)
5. PREPARATION FOR DELIVERY

5.1 Preservation and Packaging.

5.1.1 Level A. Each Radio Set AN/VRC-
24 ghall be packaged in accordance with

MIL~-R-55002B (EL)-

items 1 through 21 of figures 1, 2, and 3 and
tables VII, VIII, and IX. (See 6.11.)

5.1.2 Level C. Each Radio Set AN/VRC-24
ghall be packaged as specified in 5.1.1.

5.1.3 Package Performance. Package Test-
ing shall be performed in accordance with
the requirements of Specification MIL-P-
116. The rough handling test or the eyelic
exposure test will be performed only when
invoked by the bid reguest or comtract {see

6.2).

5.2 Packing.

5.2.1 Level A. Each Radioc Set AN/VRC-
24 shall be packed in accordance with Iiems
22 and 23 of figure 8 and table IX. The box
closure shall be as specified in the appendix
of the applicable box specification.

5.2.2 Level B. Bach Radioc Set AN/VRC-
24 shall be packed in acecordance with Item
22 of figure 3 and table IX, except the wood
box shall be Class 1 or the cleated plywood
box shall be Type IV, Class 1. The box clo-
sure shall be as specified in the appendix of
the applicable box specification.

5.2.3 Level C. Each Radio Set AN/VRC-
24 shall be packed as specified in 5.2.2,

5.3 Marking. Interior packages and ex-
terior shipping containers shall be marked in
accordance with Military Standard MIL-
STD-129.

6. NOTES

6.1 Intended use. Radio Set AN/VRC-
24( ) is intended to provide radio com-
munication between ground combat troops
and support aircraft. It may be used for
two-way retransmission of signals with such
equipments at Radio Sets AN/GRC-3( ),
-4( ), -5(C ), -6( ), -7C ), -8( ),
AN/VRC-12( ), -13( ), -14( ), and
-15( ). Tha AN/VRC-24( ) will net with
Radio Sets AN/ARC-27( )}, -33( )},
-34( ),-45( },-51{ ),-55( ),-60{ ),
AN/GRA-B3( ),-54( ), AN/GRC-27( ),
and AN/TRC-68( ).
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N A

Fleure 1. Radio set AN/VEC-24.
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FIGURE 1B. Radio Set AN/VRC-24.
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6.2 ‘Ordering data. Procurément document; |

should specify the foilowing:

(a) Title, number, and date of this
specification and any amendment
thereto.

(b) Levels of preservation, packaging,
and packing required . (Level A,
level B, or level C.)

(c) Type required.

(d) If rough handling test or cyclic ex-
posure test is required.

(e) Preproduction inspection:

(1) Two sample units of each item
cited in section 1 are generally
required so that lengthy en-
vironmental tests can be com-
pleted on.one sample unit while
complete performance meas-
urements can be made on the
second sample unit. (See 3.8.)

(2) Detailed requirements covering
preproduction pack{s), includ-
ing inspection to be performed
thereon and descriptive details,
plans, drawings, ete. (Note:
These may be obtained from
the Cataloging and Packaging
Division, U.8. Army Electronics
Materiel Agency, Philadelphia
3, Pa.)

(f) Marking and shipping of samples.

(g) Place of final inspection.

(h) Technieal literature required. (See
3.17)

(i) Quantity of running spare paris
required. (See 3.17.)

() Submission of the statement of
treatment referenced in 3.4.10.4,
as soon as possible after award of
contract. This statement should
be submitted to the contracting
officer.

6.3 Color (see 3.4.2). The color chip fur-
nished by the procuring agency will be color
chip No. X-24087, and may be obtained upon
request to Commanding General, U.S. Army
Electronics Materiel Apgency, 225 South
Fighteenth Street, Philadelphia 3, Pa,
- ATTN: SELMA-J4b. :

40

6.4 Definitions, Interchangeable, substi-
tute, and replacement items are defined in
Standard MIL-STD-447,

6.4.1 Equipment divisions. The terms used
herein for equipment divisions conform to

‘Standard MIL-STD-280.

6.4.2 Definitions of inspection terms. The
inspection terms used herein conform to
Standard MIL-STD-109. The following are
abbreviated definitions selected from those
given therein for immediate reference:

6.4.2.1 Inepection. Inspection is the exami-
nation or testing, or both, of supplies fo
determine compliance with applicable re-
quirements. Sampling is an element of
inspection. '

6.4.2.2 Ezxamination. Examination consists
of simple, generally nondestructive determi-
nations of compliance, without use of special
testing equipment.

6.4.2.3 Testing. Testing consista of deter-
minations of compliance, using technical
means. :

6.5 Group C inspection. Approval to ship
may be withheld, at the discretion of the
Government, pending the decision from the
contracting officer on the adequacy of correc-
tive action. (See 4.5.3.2.)

6.6 Location of air seal and operational in-
spection. It is desirable that the air seal
test (4.16) and the operational inapection
(4.17.1.1) be performed at a location that
will minimize handling (which might cause
damage to the equipment) after this inspec-
tion is completed. Any preparation for ship-
ment which would require breaking of the
equipment seal should be accomplished prior
to the air-seal test so that the seal may re-
main intact thereafter. It is recommended
that the entire lot (including all previously
inspected sample units) be sampled and in-
spected immediately prior to packaging.

6.7 Nomenclature. The parentheges in the
nomenclature will be deleted or replaced by a
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letter identifying the particular design; for
example: AN/VRC-24W. The -contractor
should apply for nomenclature in accordance
with the applicable clause in the contract.
(See 1.1.)

6.8 Colnr of textiles (see 3.4.16). Standard
samples of Olive Drab No. 7 may be obtained
from the Sample Loan Unit, Military Cloth-
ing and Textile Supply Agency, Philadelphia,
Pennsylvania. When requesting samples,
indication should be given as to type of
material concerned.

6.10 Verification inspection. Verification
by the Government will be limited to the
amount deemed necessary to determine com-
pliance with the contract and will be limited
in severity to the definitive quality assurance
provisions established in this specification
and the contract, The amount of verification
inspection by the Government will be
adjusted to make maximum utilization of
the contractor’s quality contrel system and
the quality history of the product.

6.11 Dimensional data. Sizes of packaging
materials preseribed in section 5 are based
on the dimensions of the equipment cited on
the applicable Bill of Material. When the
dimensions of the equipment vary from those
cited, the sizes of the packaging materials
shall be adjusted accordingly. When shown

Custodian: .
" Army—EL

MIL-R-55002B(EL)

in the Bill of Materials ‘see sec. 5), cor-
rugated fiberboard manuf:.ctured with A, B,
or C fluting may be used at the option of
the contractor. When the fluting used is not
the same as that cited in the Bill of Material,
the dimensions of the affected packaging and
packing materials will be adjusted accord-
ingly,

6.12 Humidity. Natural climatic extremes
may include 100 percent relative humidity,
with condensation, up to 4 hours at a time.
This requirement (see 3.5.3) is specified by
Military Standard MIL-STD-210. The mois-
ture resistance test (see 4.7.2) using Military
Standard MIL-STD-170, is a procedure that
gives a practical test approximating the
natural conditions.

Notice: When Government drawings, specifica-
tions, or other data are used for any purpose other
than in connection with a definitely related Govern-
ment procurement operation, the United States
Government thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished. or in any way
supplied the said drawings, specificacions, or other
data is not to be regarded by implication or other-
wise &5 in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use, or sell any
patented invention that may in any way be related
thereto.

Preparing activity:
Army—EL
Project No. 5820-A201
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL. B PRl

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonable cost and minimum delay, or will otherwise enhance use of the document.
DoD contractors, govemnment activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit comments to the government. Fold on lines on reverse side, staple in comer, and send to
preparing activity, Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent data which
may be of use in improving this document, If there are additional papers, attach to form and place both in an
envelope addressed to preparing activity.

DOCUMENT IDENTIFIER AND TITLE

NAME OF GRGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

[(JOIRECT GOVERNMENT CONTRACT [_] SUBCONTRACT

1. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
User
A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2, COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOG RIGID

3, 15 THE DOCUMENT RESTRICTIVE?

[ ves [J No (If **Yes*, in what way?)

4 REMARKS

SUBMITTED BY (Printed or typed name and addrosa - Opticnal) TELEPHONE NO.

DATE

FORM S/N 0102-014-1802
1 JAN 72 REFPLACES EDITION OF 1| JAN 88 WHICH MAY BE USED






