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DEVELOPMENT SPECIFICATION DD(X}202

SCOPE

1 This Specification covers the investigation and dévelopment cf product

1.2

2.

2.

2

(W)

improvements to the Receiver-Transmitter, Radio RT-F1/FRC, the Regulator,
Battery Charger, F1 and the Power Supply PP-Fi.

The Specification also covers the manufacture of pilot models, followed
by tooling and prototypes, as necessary, of the improved circuits, modules
or other items for evaluation testing.

Following the approval of the prototype devices the Specifications listed
in para 2.1 will be amended as required so that production equipments
shall be produced with the required improvements.

APPLICABLY DOCULIENTS

Reference is necessary to the latest issues of the following documents:=

Specifications

DEF(AUST )3000 -  General Requirements for Service Telecommunications
Zquipment

ARIY(AUST)174 -  Radio Set TRC-F1

ARMY(AUST)178 -~ Regulator Set 1X-F1

ARMY(AUST ) 176 - Installation Kit, Electronic Equiprnent, K-F8

DD(X)187 - Mbdulator/bsoillator Kit, liorse Yeyer adavtor,

‘ Radio Set AN/PRC-25.
Copies of these Specifications are available from the Chief Superjnteﬁdent,
Army Design Istablishment (sDE), Frivate Zag Tio. 12, P.C. ASCCT VALE,
Victoria, 3032. '

Standards

AS CZ1 - Engineering Drawing Tractice.

Copies of this Standard sare available from the Standards Association

of Australia, in all Capital Cities. .
Jrewings

Ao(in)24-2 - Cleaning, Iretreatmeni and Fainting of ietal

ADE(7)67 series -~ Radio Set PRC-F1, Power Supply P-4
ADE(E)?B series - Regulator, Battery Charger, ™.

~o -
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Frivate Bag Ho. 12, P.0O. ASCOT VALE, Victcria, 3032

1 ) A T
endent, ADE

ivy

o



DEVELOPHENT SFECIFICATICH DD(X)202

4

3. DEFINITIONS

3.1

"inspecting.Officér" shall mean the Chief Superintendent, Army Design
Establishment (ADE) or his representative.

3.2 "Approved" shall mean approved by the Inspecting Cfficer.

®

3.3 "R/T Unit" shall mean the Receiver-Transmitter, Radio RT-F1/PRC.

4. REQUIREMENTS

4.1 General | oyfc/‘/t
4107 Jithin three months or less of commencing work the Contrazctor shall

4.1.2

|
i -

supply to ADE eight typed reports, one covering the investigations into
each of the required improvements listed in paras 4.2 to 4.9 inclusive.

The investigations shall consider the technical feasibility of the
required improvements and the factors relevant to the inclusion of the
improvements in the production models of the R/T Unit following the first
thousand and in the case of the Regulator and the FPower Supply in units
after serial numbers 299 and 143 respectively. ‘here applicable

the investigation of technical feasibility shall include the building

of electrical models to demonstrate the achievable verformance.

Hach report shall include estimates of the development costs of the
improvements, listing separately the costs of pilot models, tooling
and prototype .development and manufacture, as well as costs of ,
producing the necessary Drawings and amended documentation including

E.M.E.T.'s and illustrated parts lists.

Following evaluation by ADE of the above reports it is anticipated that
development of all, except very unpromising or expensive improvements,
will proceed. Some improvements are such thet the electrical model will -
require to be followed by pilot models which will be evaluated prior to
the ordering of tools in the tooling phase. For othrer improvements the
tooling phase may be commenced immediately and evaluation models (in
these cases, prototypes), will be required "off the tools".

No improvement shall be developed or any other exzenditure incurred
upon any improvement for which a Contract authorising such development
or expenditure is not current at that time. Contract(s) will be
authorised as required following evaluation by ADE of suificiently
rromising prior work or if the improvement is so strongly desired that
further work is justified.

The evaluation and testing of pilot model and prototype improvenent
may be made, at the discretion of the Inspecting Officer, at tne
Contractor's works. '

N~ e L AR
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4.1 (Cont'd)

4.1.4 A1l drawings of improvement parts, circuits etc., (seé also para 4.12 )
will initially be signed by the Inspecting Cfiicer as 'Y’ dravings, ‘
prior to which time no financial committments shall be incurred regarding
tooling:cosls. Subsequently, following assessment of prototype items
off tools, all drawings will be signed by the Inspecting Cfficer as 'Z°
drawings if it is considered that the improvement parts are ready for
production and inclusion in production equipments. The Y and 2

: signatures will have the-same meaning as expressed in Drawing ADE(X J601-2.

4.2 Increases in Permissible C..W. Keying Speed Lé)

4.2.1 The use of the Coder, Burst Transmission, AN/GiA 71 with the R/T Unit
shall be investigated.

4.2.2 The use of the Coder shall require that the transmitter «eying rate be
of the order of 300 words per minute.

4.2.3 The present keying circuits of the R/T Unit shall be so modified that X
they can be used in the C.W. modes at the increased keying rate.

4.2.4 The necessary modified .circuits, and. any adaptors, cables or .other
accessories required shall be developed together with full written
operating instructions for the system.

4.2.5 Following a demonstration.of performance, satisfactory to the Inspecting
' Officer, of an electrical model of the modified keying system the
improvement may proceed to the tooling phase.

4.2.6 For evaluation testing six prototype sets of modifications made off the
tools shall be installed in R/T Units (to be supplied by ADE).

4.3 Circuit and Component Improveients

4.3 The replacement of the present wired-in relays with plug~in equivalents(i;
shall be investigated and a suitable arrangement is to be developed.

4.3.2 The replacement of some of the circuits on the present 7 plug-in circuit.
boards, which now use discrete components, by new circuits empleying {
integrated circuits shall be investigated.

(7=

4.3.2.1 lew circuit boards employing integrated circuits srall be developed if
the investigation demonstrates that a reasonable c-ct saving is made
nves ation demonstrates that a2 reasonable ¢ <t saving is made

by their use.

4.3.2.2 The new circuit board shall be interchangeable with present circuit P4
boards.

4.3.3 The elimination of as many specially plated surfaces as possible from{ J)

the R/T Unit shall be investigated.
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4.3 (Cont'd)

4.3.3.1 The iﬁvestigation shall include the construction of units with the
proposed alternate surface treatment and consequent proof that
satisfactory electrical operation of these units is obtained.

4.3.3.2 Any proposed alternative surface treatment shall simultaneously be
investigated from the viewpoint of possible production problems.

4.3.4 The removeable spring wire retainers on the 1lid of the synthesiser shall (3
be replaced by non-removeable slide catches of approved design.

4.3.5 Items required for testing under para 4.3 are detailed as follows:—

4.3.5.1 Neither pilot models nor prototypes of the new plug-in relay disposition
will be required for testing, provided suitable arrangements are made
for the Inspecting Officer to inspect and approve electrical
performance, vibration and bump testing of one model of the new
disposition.

4.3.5.2 Pilot Models of the new plug-in circuit boards will not be reguired for
: evaluation provided that suitable arrangements are made for the
Inspecting Officer to inspect and approve suitable temperature and
performance tests on developmental boards. Six prototype boards of
each type shall be required for evaluation.

4.3.5.3 Pilot models of units with alternative surfaces (to gold plating) are
not required to be delivered for evaluation. The Contractor shall
however provide evidence that the altemative surface treatments are
practicable and shall provide details of the processes used in their
preparation.

4.3.5.4 Pilot model and prototype catches shall be required for evaluation at
the Contractors works and it shall be demonstrated, to the satisfaction
of the Inspecting Officer, that the catches can be satisfactorily used
end can withstand the effects on the R/T Unit of drop, bump and
vibration tests.

4.4  Improved Freguency Symthesiser

4.4 .1 An improved frequency synthesiser system shall be developed which shall ,,,)
give the following advantages over the present design. 7/

XN

a. be more economical to produce.‘

b. have simpler circuit system and maintenance requirements.

C. require fewer spares holdings of different circuit cards.

d. achieve elimination of the spurious frequency outputs which result,

in the present synthesiser, in producing self-generated receiver
responses on about 16 channels (see Sp601flcat10n ARMY(AUST )174
para 4.4.8.8).

e. weigh less.
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4.4 (Cont'd)

An R/T Unit fitted with the new syntheslser shall comply with the
relevant requirements of Specification ARMY(AUST)174, in all respects.
In the case of spurious receiver responses as specified in para 4.4.8,8
of Specification ARMY(AUST)174 there shall occur a very substantial
improvement.

"The dc¢ power input required to operate the new synthesiser shall not

exceed that required for the present design (as given in Drawing
ADE(W)67-1773 Sheet 3 Para 4.4.2).

The mechanical design of the new synthesiser shall be such that it is P
completely interchangeable with the present synthesiser but occupies X
less space.

Two pilof_model synthesisers shall be required for evaluation which

may be done at the Contractors premises.

Following successful evaluation of the pilot model synthesisers the
development may proceed into the tooling phase. Six prototype synthesisers
shall be required for evaluation testing. :

Improvements in Regulator, Battery Charger Ff and Power Supply PP-F1

. s
uit boards within the

[V &

The disposition of the circuiiry now on the cir

Regulator and Power Supply shall be investigated to see if more easily ™ -
maintainable circuitry can be arranged.

It is iequired that  the numerous connecting*wires to the circuit board(s)
be connected through plug-in connector(s) or edge connector(s).

An investigation shall be made to see if the present large circuit board
in the Regulator can be divided into two or more smaller boards.

It is essential that the improvements of para 4.5 be made without changing
the external dimensions of the Regulator or Power Supply.

One pilot model Wegulator Battery Charger F1 and one pilot model Power

Supply PP-F1 with required lmprovements shall e manufactured for
evaluation.

Following successful evaluation of the pilot model Regulator and Power
Supply development may proceed inte the tooling phase. Two prototype
Regulators and two prototype Power Supplies shall be required for

evaluation testing.

Improved Tuning Inductor for 8 £t Whip Antenna

It is required that the p0531bl1lty of operat;ng the 8 f{ Whip Antenna
without the present conspicuous Antenna Coupler (cU- F1) be lnvestlgated (
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4.6.2

4.6.3

" 4.6 (Cont'a)

The aporoach to be followed shall be to provide a smaller, less
conspicuous replacement for the Coupler CU-F1 which may be used in a
similar position to the present Coupler or may be located elsewhere,
having regard to the Harness used to carry the R/T Unit and the
Accessory Bags attached to the Harness.

Two pilot model Couplers shall be required for evaluation including
field suitability test. Frovided the evaluation and tests are
satisfactory the development may proceed to the tooling phase. Six
prototype Couplers shall be required for evaluation testing and at
least two of these shall be field tested.

4.7 Improvements in Receiver RF Amplifier and lixer

4.7.1

The RF Amplifier and iixer circuits shall be investigated and
redesigned to provide improved cross-modulation and desensitization

" characteristics.

4oTle2

4.7.3

4.7.4

4.7.5

4.7.6

4£.7.6.1

Improvements in Rec

An investigation shall be made of the possibility of increasing the
protection of the receiver against possible danage from nearby
transmitters.

It is essential that any modified ( '‘new') RF Amplifier produced as a
result of this development shall be a direct “Flug-in" replacement f
modules to the present design.

‘It is desirable but not essential that the dc Power input required to

operate a new RF Amplifier should not exceed that required by the
present design. The Design Authority shall be kept informed, in

DEVELOPMENT SPECTFICATION DD(X)202

&)

writing, of any proposal to increase this input above the present level.

A R/T Unit fitted with a2 new RF Amplifier shall comply with relevant
reguirements of Specification ARUY(AUST)174 in all respects.

Following a demonstration of performance satisfactory to the Inspecting

Officer of an electricel model of the improved RF Amplifier/ﬁﬁxer the

improvement may proceed to the tooling phase.

For evaluation testing, six prototype NF implifier/Nixer Units shall

be reguired.

iver and Trandmitter Protection

¥ L

)

An investigation shall be made of the possible means by which increased g)

protection may be obtained for the receiver and the transmitter of the

R/T Unit agzinst possible damage from nearby transmitters.
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4.8 (Cont'd)

4.8.2

£.8.3

Reference to such protection is made for the receiver (4.7.2) and for
the transmitter (4.9.1) each considered as an individual unit. It is
desired however that the problem of protection be given consideration as
a whole 6o that internal disconnection of the antenna lead within the -
R/Tunitaqnd any other method of protection which is external to the
receiver and transmitter sections, shall be investigated.

within three months of commencing work the Contractor shall provide to
ADE one typed copv of his proposals relating to improved receiver and
transmitter protection, including the recuirements of 4.7.2 and 4.9.1.

4.9 Transmitter Improvements

4.9

4.947.1

4.9.2

4.9.3

4.9.4

4.9.5

4.11

in evaluation of the increase in PA transistor safety margin zgainst
damage, including damage from nearby transmitters, shall be nade by
investigating the replacement of the present I'A output transistors
(2N3297) with transistors with higher ratings.

Cther methods of protecting the transmitter arainst damage from
nearby transmitters shall also be investigated (see also vara 4.8).

An evaluation shall be made of the @gaﬁs by which the transmitter, when
operating on SSB mode, shall have the 2nd sum output reduced to at least
40 d3B below the level of either of two egual output tones modulating the
transmitter to full peak éyvelope output power at all freuuencies,

The possibility of further reducing the 3rd order intermodulation
transmitter output levels below those specified in para 4. 4 9.5 of
Specification ARIY(AUST)174 shall be investigated.

Development of an improved Fi system incorporating all or any of the
required improvement of vara 4.9 shall only proceed when zll have been
evaluated and it has been shown that proceeding to the development stace
is justified by the probable improvements. '

If the development of an improved Pi system is proceeded with one complete
pilot model and six complete prototype TA systems shall be reguired Ifor
evaluatione ,

Components

“here practicable all new components, required zs & result of this
Specification, shall comply with the relevant sections of DEFLATOT 3000,

e

or where this does not apply, to an approved aAustralian, 2ritish or
nerican standard.

laterials.

The materials used in the manufacture of development and production models
shall comply with the relevant Australian, 3ritish or American standards,
or in their absence, to a standard approved by the Inspecting Officer.
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4,12 Documentation

4.12.7 drawings

4.12.1.1 ThQ’Contractor shall supply to the Chief Superintendent, AiDE, the
: followings
a. One set of prints of all drawings (existing at the time of

demand) delineating the improved circuit module, unit or iten
when it is completed and ready for evaluation testing.

b, One complete set of prints on ADE sheets (surplied "free .in
aid") delineating the accepted imprcvement within two weeks of
~the date of approval of the improvenent.

4.12.1.2 All new drawings shall initially be numbered AiDE(X)733 series
and shall be converted to the relevant nDE(U) series when a decision
is made to include any improveme=nt in production equipment.

4.12.1.3 The drawings shall be prepared in accordsnce with AS CZ1 drawing

' ' practice instructions. Approval of drawing practice, guality and
associated aspects, rests with ADE's Chief Drafting Officer, who
shall be the Chief Superintendent's representative for matters
‘relating to drawings. '

" 4.12.1.4 At any time during the course of the contract, the Contractor shall -

make available on demand to ADE, all drawings and calculations existing
at the time ‘of the demand. '

4.12.1.5 The drawings shall be in good condition when handed over to 4D%, <hey
must therefore be carefully handled and filed with the Tlontractor.
Binding of the edges of the sheets is desirable as it «lfords them
some protection.

4.12.1.6 The Contractor shall be advised of possible-changes tc the drawings
resulting {rom acceptance testing. The Contractor shall tren anend
the drawings if necessary, so that they will be completed within the
period allowed (see para 4.12.1.1b). The method znd the details of
delivery shall be as detailed by the Chief Drafting Cl icer.

4.12.7.7 The Contractor shall supply any minor additional data in excess of
that which may be shown on the drawings which the Zepartment of the
Army may require for cataloguing purposes.
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4.12 (Cont'd)

4.12.2  Draft User and Technical Note Changes

4.12.2.1 At the time of completion of the first prototype circuits, modules

or items the Contractor shall supply to the Inspecting Officer two
typed copies of suggested amendments and additions to the relevant
portions’ of the following publications relating to the Radio Set
PRC~F1, Power Supply PP-F1 and the Regulator, Battery Charger, Fi.
a. Provisional User Handbook

b. Data Summary EMEI

C. Technical Description EMEI

d. Unit Repair EMEI

e. Field and Base Repair EMEI

4.12.3 . Parts Lists and Illustrations

4.12.3.1 Within three months of the time that the improved circuits, modules,

units and new items are ready for delivery or evaluation the
Contractor shall supply to the Inspecting Officer amendments and addit-—
ions to the parts lists and illustrations relevant to the improvements
together with additional parts lists and illustrations relating to
newly developed items.

4.12.3.2 The standard and quality of these amendments and additions shall be

5.

543

equal to the original parts lists and illustrations.

QUALITY ASSURANCE PROVISIONS

Inspection

411 supplies shall be subject to approval by the Inspecting Officer, and
any supplies submitted by the Contractor for acceptance which, in the
opinion of the Inspecting Officer, are inferior in quality of materials or
workmanship, or differ in any respect from the Specification or drawing,
will be rejected by him.

Access

The Inspecting Officer shall have free access to the Contractor's design
and construction departments during the period of the contract. The

Inspecting Officer shall also have free access 1o any sub-contracior engaged
£ ot ~%317

o Yl ~ -
. on either agsign OT construction for this vu.&vf&\.ua The vuﬂu‘uuuuf )

of all

inform the Inspecting Officer im writing, the name and address of all
sub-contractors when a sub-contract is let, and the sub-contractor shall be
informed by the Contractor that such access lu mandatory with the

_quo—contract.

Facilities

The Contractor shall be responsible for providing any equipment and

facilities, including office accommodation, that may be required by the

Inspecting Officer, for the purpose of ensuring that the improved

equipments comply with this Spécification, ¢ during desien, drougiting,
construction and evaluation of the pilot and prototype models.
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5.04 Tests

S5ede1. The Quality Assurance provisions of Speclflcatlons ARMY(AUST )174, 178 and
176 shall be met in respect of B/T Units,; Regulators and Power Supplies
fitted with the required improvements except where modified by change
in performance as detailed in Section 4 of this Specification.

5¢4.2 Improvement pilot models and prototypes required for evaluation shall be
subjected to climatic and durability tests (simulating the effects of
such tests within a complete unit) which are to be determined by AIE

. and shall be selected from the tests of Specifications ARMY(AUST)174,
176 and 178 as applied to the R/T Unit, the Regulator and the Power
Supply. .

5.4.3 All the requirements of the above-mentioned Specifications regarding
performance of the relevant unit under climatic and durability testing
shall be met by the improved pilot model or prototype.

5.4.4 The Contractor shall be responsible for carrying out all the tests

© Tequired by the Inspecting Officer to ensure that the lmproved units are
in accordance with this Specification.

6. PREPARATION FOR IELIVERY

6.1 Packaging and delivery shall be as designated in the tender schedule or

official order.

7. NOTES

7.1 Ordering Data

Procurement data shall specify>the following:
T.1e1 Title, number and date of this Specxflcatlon
(see face page)
7.1.2 The type of packaging to be used by the Contractor.
7.2  Amendments to Specification

Should the Contractor desire to amend this Specification, he shall submit
details of the proposed change to the Inspecting Officer. The amendment
shall become effective when the Contractor receives either written approval
or an amended Specification from the Inspecting Officer. :

+# e S - ¥ * *

Copies of this Specification may be obtained from:

The Chief Superintendent,

"Army Design Establishment,
Private Bag No.12,

P.0. ASCOT VALE, Victoria, 3032.
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' PORTABLE RADIO COMMUNICATION SET PRG-FI.

Amalgamated Wireless (Australasia) Limited, for a number of years, has produced
a military manpack high-frequency radio communication station of Australian design
under Army contract through the agency of the Australian Commonwealth Department of
Supply. This unit, the Wireless Station Radio’ Set A510, is in widespread use by -
. British and Australian forces. However, the introduction of single sideband techniques

and the changing operational requirements of the a: rmed forces have created the need for
an entlreiy new manpack set with an increased range and a greater number of channels.

As part of an Army development project the Company has been awarded a series of

" development, tooling and production contracts for a new manpack set to fulfil these

requirements. The new set known as ihe PRC-T1 has been developed and produced
through all stages under the full technical control of the Army Design Establishment.

The design team was confronted with several problems. They had to produce a
“manpack sBet thatl contained a built in ircquence synthesizer with ifs own precision
"frequcncy giandard, and that provided suppressed carrier, single sideband operation

on any one'of 10,000 channels between 2 and 12 MHz. But at the same time it had to

- be simple to operate, light and robust so that it could be carried and used by combat =

troops.

These problems have been satisfactorily solved with the new equipment, the PRC-

. Fl which is completely transistorised and is with its several accessories capable of
- supplying high-frequency communications which may be required by an infantry battalion

or similar formation. It is completely self-contained for use by one man, or powered
~from a variety of external sources when employed in the sehicular mounted or trans—

portable ground station roles.

The flexibility of a modern Army demands equal flemblhty in its equ1pment It is
behevca that the powering arrangements, the modulation, capabilities available, the
antenna matching facilities provided, together with complete sealing’ of the-set and a
temperature tolerance of -20 to +70 degrees centigrade will give it the needed flexibility.

Of particular significance is the frequency generanon ‘system Wmch is described
more fully on the following pages. _ Lo 1. o

. . /
v ¢

Offering as it does such a large number of channels on precisely controlled fre-
* quencies, the equipment can be setup in the field wit.hout; tne. logistic problems assoc-
iazed thn ‘b‘m suzmiv of crystals. : SRR SRR




cat 1 kHz intervals from 2000 kHz to 11,999 kHz. The assigned frequency '\of:operatzon
+for each mode of communication is set directly on the dxals. e '

For the receptxon of A.M. a 6 Kkllz bzmdwidth and a true A.M. detector are used

- Two tuned coupled circuits precede the first transistor in the R.F. amplifier, to ??‘,‘

S —.'ercduce the possibility of cross-modulation. C.W. modulation is sub-divided mto
-+ »narvow band (425 Hz bw.), 2 kHz torne on'ssb. and wxde—band (6 kHz bw ) usmg a

“ vari blo bcat frequency oscillatos. ‘ RS

circuit of the R/T unit and from this point exflcient matohinw is provided 1nto any one .
o" e three foliowing antennae. _ PN R S

B S Lot S
. Sy

An 8 ft. whip antenna and loading cofil,
. An end-fed quarter-wave antenna. '
« " A half-wave dipole.

fixed length (43 {t) wire antenna.

“tuned and selected when the assigned frequency is set on the dials. The adjustment
of the whip antenna loading inductor, if the waip antenna is in use, or the adjustment of -
the antenna tuning and matching knobs for maximum power when a wire antenna is in
- use, are "2 only other tuning operations necessary with the R/T unit. '

A feature of this equxpment is the small accurate synthesizer which consumes "
and 10 kHz increments are obtained by the arithmetic manipulation of components .-

" selected from 100 kHz and 10 kHz harmonic sequences. 4 These sequences are derxved
from. a 4 MHz temperature compensated reference oscillator. The 1kHz mcrements are

' Qobtained from a series of ten crystals 200 to 209 kHz inclusive.

errox of + 25 Hz' maxxmum at 12 MHz and + 8 hz mzunmum at 2 MHz. R

; The external antenna coupler provides efficient coupling into 16, 27 and 43 ft. . =.>
_vertical rod antennae and also into quarter and half-wave end-fed wire antennae and a .

L )
Sl

".-‘:‘_s"‘ The peak envelope power is automatically mamtained into the internal couplinr"

The receciver R.F. amplifier and the transmitter output filters are automancally

- 450 milliwatts. The synthesis process used is a direct one in which the 'l MHz,100 kHz

: The stability of the reference crystal is better than +2p pm. over the temperature
.range -20 to +70 degrees C, and for a period of 90 day&. A further exror of + 5 Hz ..
maximum is introduced by the 1 kHz step arrangement. | The xesult is a total carrier




:V,

‘Sovon plug—in circuit boards ancl three p.wr-m ~,hielded modules ‘make up most of
, the electrical part of the R/T unit, and lead to easy servicing of the eqmpment‘. ’
ior 'convcnience in servicing, the chassis, which carries the main elec > lifcircuit
boards and ‘modules, is readily separated from the front panol. PO

f'" ‘
All controls oyd positioned on the front rm.nal and muy be manipulotad with a gloved 'I"';

" hand. {s filled with luminous paint with a"halfmhfrht o

Sclected front panel lettering

An intéresting feature of the set is

period of about 2 years.

the use of an-audio tone '
As the antenna durrent in- x

to indicate optimum matching and tuning of the antenna. :
_creases the pitch of the tone which is heard in the héadphone drops and reaches its-

lowest value as the aerxal current reaches a mammum.

Also, as part 0
+ - single miniature ear

f the packset there is a lightweight hand-held microphone anda
piece which enables the operator to hear commands while listening.. -

‘ . The set uscs rechargeable nickel—cadmmm batteries which provide not less than”
, teslx hours ofoperation on 210 to 1 receive to transmit ratio at 10 watts pep. and 24 houxs : =
A ,"‘ "f-‘.. ‘of operation at the same receive to transmit ratio for 1 watt pep. . . s

: As a ground or vehicle station the R/T unit will operate from any suitable de source
botween 20 and 40 volts using the Vohicle Power Supply.

e This supply is tolcrant of ripple on its de. input and is protected against transmnt‘ L

voltage surges of up to 150V and 20mS duration and against reversed polarity connection
' to the supply.  Tn addition to providing the full power 'requxrements of the R/T unit,
Sty " the vehicle supply will simultaneously recharge R/T \ugxt's internal battery at a full e
L charge rate of 100mA or at a trickle charge rate of ZOmA The battery is recharged in -
13 hours at 100mA and may be indefinitely trickle charrred » e

Vi To mamtain a supply of charged batteries’ for the R/T unit a Regulator Battery

3 dam Charger is rovided. It will charge up to-d10-batteries zit a time on full charge or 8 on
.: %" trickle charge. It has two discharge positions for batterv conditioning if 'ba.tteries have

. been left idle for more than six months. ’ S S ‘
i

I

c ABRIDGED SPECIFICATIO\I

e e S ': A .
!, . Channels 710,000 channels at 1 kHz mtervals from 2 MHZ to 11,999 MHz, - &
Assigned , i : - Assigned frcquancy set on four decade tuning dial:e '

frequency -« o ' e

@

by " -~ Frequency z Not more than 25 Hz error at 11,699 MHz, ¢ “221" _' .
Cor e accuracy  ; . SRR AT
E //,,/* Power - .- \x\ ) 10 watts pep.. fnto 50 ohms. AL 3'. N ST
v - Speech modulator /M ¢ u) " Uppet sideband in 2 kHz bandwidth. 15 : .
e . ....M“. . ;"‘ '//

Compatible am, or transmit and true A{n detector on receive with - R
o 6kszandwidth. PR . _




% 'rclcgrnph

T gideband

;. Intermodulation . i;_:""vf For two tone test 3rd order product at least 26 db below either tone,”
*' Image'rofection 1" Atleast 40 db at 11,009 Mtz and 60 db at 2 MHz.
t B .

. ‘Battery endutance e A least 6 hys. at 10 watts pep. for 10 to 1 recelve to transmit mio and,

. - Power supply * ‘xl' Powered by & 28V rechargeable nickel cadmiun] battcry. oo

-, Antennae from R/T unit:

(1) . Tone at 2 kHz on uppcr sideband. e
(2).  Narrow band filter (425Hz) on teccivaa 5 N

3 moduiatlm : o :
Cok : (a) - Bandwidth of 6 kHz on recelve wlthB F 0. KX :

_ on ssb.

¢

‘.: K ) R , . . -‘ 7
[ At least 50 db below pep. at 3 kHz below the assigned frequency.

rejection ,

N
RRETEN

¢« 24 hrs, at 1 watt pep. for the same recelve tot ansmit ratfo,

size . 1 13x43/4x12 Inches, .
" Welght . ‘¢ Complete manpack station including whip and whip loading {nductor, ) ol
i ' _battery; hand-held microphone and miniamre ear piece and carrylng . . o
4 ‘ pack, less than 21 pounds. | ‘ ‘ : » e

K (1) - 8 ft. whip with tuning inductor tuned by operator and with predeterm'ined match-

ing seleeted automatically by the- MHz dial of the decade tumng system, .

LH@2) Match and tune ad;ustments for a wire antenna which is adgustable in dxscrete"

-steps of length and prov1des a complete range of ;g—wave»end-ied antennae. :

s \~. I

(3) " Match and tune ad;ustments for a wire dxpole of adjustable length. N ‘

1 ' IS \

‘ 1
Wlth the above antennae a tuning tone inthe headphone dips to a lowest frequency as

. the aerial current reaches its maximum value with the optimum tune and mabch ad;us t~. -
sments. N i : : _ R A

.‘Lg
‘t

i \
Antennae fed via E\:ternal Coupler

\ &

(1) . 16 it., 27 ft., and 43 ft. vertical antennae. \ R : ;T : ,\\'

(23 End-fed \ " rire an N\ Y T
{2) na Z-wave and ~-°wnve wiré antennas. . , . i \
(3) . 43 ft. fixed length end fed wire antenna. " L ST AT

0t

The External Coupler may be placed up to 50 ft. away from the R/’I‘ unit., T‘he optlmum ~
tuning and matehing adjis tmente are shown on a aman meter on the Coupler.







AKTY . g
R T










: scec ﬂ@\ux
£ LEVA) Luc -nom&v@a‘ﬁw o: VEREENS EQUIPMENTS
faad-re ol VALUE ToTAL $1700d. PLACED On Froln EME dwal 42,61
BULITY [STUDIES COMPLETED. AWA SOLUTION RCCEPTED 2. 5162

] ! ' ! : : ; : i : i h
! i i i 3 ‘
VT T B - T T
i o
- FUNURUHR NS S S

E - : |

| FIXED| PRICE CONTRACT 4;1‘14000 oN AWR rowbmagowam OF: 4- P LO'r mom—:u:
R NS N N IS A IO ,?;gouu—\& PERT ME ELT\M&S OF PDE POS AND m«m uﬂsps
R I PKOC-}RF‘S‘S asc,,z:a"rﬂmc;b o BE 30 wear(ﬁ L-R‘\”E

‘ SCHEDULED car«pLaTtoNJ

: ! o : j
; , 1 ’ R . QC?‘FUHL COMPL

I

FERERN N W __IPlLoT

- L — .
_ o S B B ProDUET |tmpRov
] | | | N
R NN E 4 l ]

i i

i i : i [
P : o o R i
|

P

P i R
iy o P i PEROD CodTRacT LET
i ; ; i : : i : ¢ i
i i w H | i i X’
e - et o e _ ] ‘ ‘_,T x‘ — _i
R ,ML., b f S f o : :
’ i é Eod = Lo
i i t | i ; | i H
e | e I e SR - -
’ i 3 | !
! :

| ; i i i :
JRAN N SN S ; - e S S i

C | ‘ ; ;

i : R S T A N ! !

| ! H
. . {
i ;
| | i i
i : - et
i } B
i : b i
WW’D._ [ S T - e S
? ‘ - v !
fd
e
i
i
:
T
; !
: :
!
i
i N
R— - e | - - - - S s
i
t
! i



ARMY 0

EEN

< gaut

?M!

)

.' -TaTd

$17

DOO.

PLRCED

T¢

dwal

(e

L\

vin

] «.
UDIES <:onm.ir;n'€£. AWER S0LUTO

[V S—
i

i

]
f

!
(

TSRS G

i
| |
!

PUTED 2.5

i ! T T
i A ;
L B e

E R 1

‘.;C,ON‘\’O\QC‘T' il*moao oN_aWR roa;bevagovngwg OF: Av'PQLO‘Y' m;ma;si 1'7 £:63
_‘e\EGuLRR veeor Mcm‘mas OF RADE ’DOS AND nwu\

Q;EPS COMV\ENCE )

PKOGRE'S‘% asc;x;:&“r“ﬂmc,b “T‘G BE; '-ao waams

L.Q’TE.

|
SCHELDUL.ED CO mp LE’:Y’ tan pa

|

TE FOCL OsLo*r mon—:L% 12 ?; 65

!
) QCTUF\L COMPhETlON DHTE

PILOT MODELS l.ll.@g

3

SURPUSE DU SE——
i {
i

B

1 T |
4 : z ] : H
I NS B b i ‘; L : : P
Poob ’ ; P oL
L i I | |Préoubr [mereve MENT conTiRALT Pmcab ol AWA -
B R 5 IS | | 1 |SdneDLLED cotpy ETTION ]
; ; i H 1 i ! . -
I T e e . P R DUE TO %DD\‘\‘\ONQLJNOQ
R 1o 5 [ o EXTENDED Con
: : : § ; ! !
bt . L f :
b ! I
i : ‘ » S S
| L |
o i 0 == =
i N N - i i I :
. e b T T T T - v i R
= o PER\OD ConTRACT LET|FOR. MANUEACTTURE: OF PREC1ST
i i : { i : 1 i | N H f i
| i I o |
. ‘ ; ‘ ! ! f | ! : : ;
I R b R feHY  REQAUEST oS To SEEK
; P i o E 3
A i N P L | Lo i a
! -f B AN ! T T !
' f Z ’ LETTER OF (RTEWMT To &
-+ - - i 1 i T T
~ i R R B o | ? 1»
. _ n I L Dos FUM“D ‘.§\?>dr cm
| | |
i

: pe\m chour\)g iiLu

o - i | | z
_ B R . N N L lcweo fC/\d'\‘
2 | P ; | ]
‘ IR : ,E | o i w P ROG

7- 1 Dl\ﬁ EN = T 1 I

E ) = | | . {

« O f AN —
R R | 1 i
BN | 1] -
N YV WY Ly
! : . i iC.C. | { ; ; ; H



HEREEE |
T N !

L E ]
HERNER
w£:.63] L T R L
;E ?ooj Pchnr MSbr—:xﬁ 12,-%‘.65 B
lon DATE P\LBT }qobal.% L2165 o
Lo ; Co i
c’:m" conTRnt: Pu:;cab ow Awa 2.3, ee i
| |ScreputeD ‘compuz-mou DATE. A, <2 A2 @c'm:m:’a R
DUE TO mm\"r\o:\xlm_; Wo ORDE.REZD o % P _ o i
I Ex-raN:m-:D cor\sﬂ’aﬂ*'\” COMPLE ﬂoN 'DH"FE. 20.6. 6'7
' : ﬂC"rUM Cog«)‘T’RﬂC)’r ComeLEY \QMDHT{L!G l‘L«é'T‘i
| | KR T ]
| stghovebenT [ || LI L[]
| el R R L '

Ij REEE B | ;
3}:1 ‘MH|Juézﬁérod/’E% oF ‘ngsc,xS&cu;\sh ~r6¢us AND éeiiRDC’.ES‘ iéjfizé B ) r~ ,'

o L | || I o

feny REaUECT ‘DjQS*To saa( GGOTjE J;Rorf\ BWh F@&.j*rcbp@)ci AND PRODACTIo b l?ﬂié

| REEE | B
lertEn oF (nTEDT To el — AR EU m) é’ﬁD&K o T ATE Tooling v /6
BN '; i NN ]
do DQS Fuw‘p $\?>4 oo FeR okt wéw_:@g Ao A0 i:re;p\ Eudin EER%Hd}
_ 15 plr\m -’rcbommc‘, Plac E'D céw F\wjﬁ 5‘\5’;‘;’%6{ - L | f ‘ !
4- | i ? ? i f L
1 CP\\;‘O fc,r\dé\\z{-g -—-F\ém‘s;\pig‘; rmcﬁeﬁggb T %‘,‘QQ?\IB:?,{AQV g{,.Q_QQ I ;
- ]
N | IpnodrESS P TeEMe . By Dogl |
Y /v | \ 4 L ;
tale o1 | 9167 Q68" Q6 |

NP2 A



FE06'T

f;qo éﬁ'vs PLUS at

; ; i
INTEWT <

i
i.v

: i
g
i

{
i

i
H
i
i

CosT Plus iCow

] PROGR:

B i
H i H

1
PD CR500"

| i : ; }
MENDED BY ARMY ~To CALL UP

RECOHMENDATION OF RCCESTRNCE OF | DUco /press

o

i

i

i |

BRI

ch

SRODUCTION

i
1
{
{

|
i
.
i
o
i
i
|




D Fde FIAST 560

—413.

NERY

|

sMlDEL)

ba | 19466

Bl Ry

PO cgs007

i
FOR

5do Sets PLut ANClLLARIES RedEVED = S M =l 6.

LJ:{T’(EQ oF m—rewv %EKVE:D on A

vJﬂ 87’ DO‘S - FI”D\’QMCE. MRTCR\F\L c

CosT PL!U‘S:‘C_QN’T‘RQC‘V”@L];F}C ED O WA CRPY C 408

t?r/! ?/ég

o PROGREESIVE DELIVERIES oF (8 Ad  ITE

RERE FUNDING ON CRPO C4o5ab4 yriey

i ] __im__m,v.,,v o (L. P20ToTYPE. SETS

S— -'...._.‘ -4..5: e o ! i — i t F— ‘ — . ! l‘

i : P . ARMY (P ) AT

| | n | | o

— — ‘ R R EE

4 ! b » i L [Fe e

| ket
; | l

v

P
t

hakg | ]
|

V
i
i
|

i

|

'

;
!
i
7

|
x
AME

{
)
°

. : :
{PD cer007Y

i

I
xf,j_glli

i
i

l ' o RPN
NDED ev QRM\/ -TO CALL VP LaTesT Revised DDK) SeeciFicaT

i

|RECO MHENDATION

OF NCCESTANCE OF | ?mmw/ PrESSEY  TENDER  FoR ruby iOF me

L
9

o | o | 3 T
: "‘jﬂ‘—— - " T I _—J‘ — . o ; i i { N : [ H ; B H
SR ] L |Peny Pbcg'swqx TR {2.ND 500! SETS|
e e e
L | i |caeo ngogé @s{;\q.ms PLACED N STH
I b | ! | | LT | T
e A‘_ - é_,_.ﬁ.,_.u e . ‘ ; i f
L I (Qnoo !\HA-%S%\ PLACED on AdA %\1 ”’", oo |
: i i : | : ; ! : b i : : | : .
- o - St i U SN S e d o — i
o L | L | L1 | mAm Raczuam ’Foa A 'DE‘S
N ‘ ; o :A“w‘. b‘ﬂ - { A i
SR ~ ’ T I QEQoMneubt\'nom col PLfﬁCELP
1ON | L | RN

Qoo «r-’OR Nmst: I of

|
Aemy PD IMeSola [seuem -fské
! i

i
'

!

B

I

. {SeoLu SoLu



| T 1 iabal

] ; 1 i

P 2 ) 3 !

i 1
| N P 1 PR S l -
4 },.. : -y | g i v é"ﬁ }r—-.ﬁi.m A ‘ q’ T ]
CEIVED - '$315 M w!evkaoél, | _
AIBY DOS — ADVANCE MATER AL ORDERING AUTHOR|Z ED BY Do — 5/67 ) i
veT PUACED on AWA  Capo C 405064 42,272,522 — §-9.6' ‘
4 i

IVE DELIVERIES oF 1N A1d ITEMS COHMENCE

FUNDING ON_CRPO C 405064 IncReased o 4 2890,947 — 22:3:48 )
) | |\2 PeotoType. SETS DELINERED To ARMY FOR TRIALS ACR/Mev %3

- i - T | 1 ! i E .

S T LARM Y (Fpe) ANISE. No(SE (N PRC— FL TesceD o T Cro Vo/L8

e e /&5

1 T N ‘mmi.s __me PRODUCTION RELERSE ISSUED 24 - 12- 67

! s COHPLETéD ! S S L A A A N |

&y g/¢s R TR S N T E
: i

kg | | T T T AR Tlaeg A M T T

i
¢

i . ;
i | i t i

el o ot el e EER )
TEST |REVISED DD(X) SeeciFicamion— /63 | !

- - . - - 3o - i
oo i A Lo i

o L P !

TEUDER FoR STUDY | OF RAPID BATTERY CHprcang| | |

[ i i oo

BEEEREEEEEEEEEETe

" T T ; . ‘ -
wcgsooqa FoR ‘L:JD 500! SETS| $§>~5ﬂ {SsuED é-i.cﬂ[ 11 ]

- % I i I | | i
45086 f$\0 6"(‘5 PL“~ED Ci\\ ‘ST-‘!—C Fovz ‘5‘75 Hﬂubsr_rs {30-5-66{1

’, ’ [ ! i i ! 1 i : ) T 1 T T

‘ : : ; ! ' ; ! i { i ‘ i

VARG Pmcéb bnf {-\m %%‘5‘,5@ i;roa Lownd Lens Time (TEMS 3:(-68

i 1 | f ‘ i ! @ : 5 ; 3

|| namy ReQuest For f bESlciU IMPRANEHEIST PROGRAM AND Dos | i

‘ REQOMﬂEU‘D?\‘T[ON F:oa WAQEMEUT OF RN iMpMVEME‘N‘T COWTAACT mmwm

HERNEN RN | )

%
i
i
|
!

L
o i I S N : ! R
[SSUED — £38000 ~FoR _PUASE I oF DESIAM' (MFIOVEHENT P;p\o(.‘,p\gm 46761t
BEERERREEREEE RN I

¢ i ! { i

;_ et e : 1 : H o 7‘ i
’ ’ i 1SOLUT10M To “'\’(;mo NOISE TRou?,kE IMMINENT




10 9 8 , 7 6

FIG 28 FRONT PANEL - COUPLER ANTENNA, CU-F2

SECTION 9
POWER SUPPLY, PP-F1I CONTROLS AND
ASSOCIATED ITEMS ON FRONT PANEL

General
68. This section describes the type, location and function of the
control, connectors and associated items located on the front panel. The
items are illustrated in Fig 29, and described in Table 6.
TABLE 6— POWER SUPPLY, PP-F1 TYPE AND
FUNCTION OF CONTROLS ETC

Item No Control/Connector Etc Function

1 Charging Rate Switch Two position toggle switch used

} to select the charging rate for
the internal battery of the
receiver-transmitter. The

! charging rates are:

TRICKLE : 20 mA.

FULL : 100 mA.

31
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FCOMMUNICATIONS K571 RESTRICTED - FLEC TRICA]
W - ENGINEERING
s 2‘ 5(‘{\ 43
¢, Immnierse the unitin water (containing a small amount of wetling agent) for a period ol five minutes,

{. Cheek [or the presenee of bubbles at switeh shaft= and connectors: Dhring immersion. check the case and front panel
for pinholes, eracks or joint leakage, -

If a defeet is observed replace the faulty seal or part and repeat the test.

RT vours OFF

/ 560 n
REC.
15n |
SKOQ  SKPP SWA RT. UNIT
DC IN ri*’" Fir aoPCOUT] 8]  SEND
20-£0V ; o SHORT CIRCUIT
REG.P/S ! :
- B 1Mc BATT ¢
R vouts. OFF iom
- ‘
(A TO C SET) —J | W ]
(B TO C BATTERY)---<  |COMMON  gwg o380~ | 0 BATTERY
amps R FULL

T SHORT CIRCUIT
--«:/-g}- .

MULTIMETER
(CURRENT RANGES)

FIG 2 — DUMMY LOAD ELECTRICAL DA-F4 (CIRCUIT)

B TR R

SNOSPPRC SN YWY s (R =

FIG 3 — DUMMY LOAD ELECTRICAL DA-F4 (FRONT PANEL)

RESTRICTED L




Control, indicator., or connector Funation

4
N o ) Verian
OLD-OF No squeleh.
O D-ON Noi=e-operated =queleh.
NEW-OF 1 No sqguelch.
NIW-0OXN “Squelch operated by tone from distant

transmitter.

VOLUME control .. .. ... .. o Adjust audio output.

RETRANSMIT R/W MIKE connector. . . . . Connection for retransmission ~with certain other types of
’ radio sets: connection for microphone.

Connections for audio output or microphone input.

SPKR MIKE connector. .. . ..« .. .-
Connection for control cable to MN-2799/VRC.

ANT CONT connector . . . . . v v v v v v v« -

¢ |

RECENER,RADIO R-442 /VRT

i SERIAL N
¢ @) ORDER NO- 4143 - PP= 61 O
3 24V0C us

CAUTION (READ INSTRUCTIONS PACKED
| wiTH EQUIPHMENT GEFORE USING

\ TM5820~-401-10-20

Figure £20. Receiver, Radio R—442/VRC, controls, indicators, and connectors.

21
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1. Transmitter Pouwer Output. 1.6 W min.
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2. Transmitter Freguency.

Lo FREQUENCY_ % = 3a3-KHI---_____ oo BEMARKS______T1T37E 1
| R LR 10 I B RN SN L
| I - St 2~ DI NP UIN SR L
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3. Transmitter Squelch Tone Deviation and Frequency.

Lo2Zal L _QEVIATION 2 *+- Qe KHZ . _l_FREQUENCY 15Q_#=_5:0.dZ______l_rI1F_|
| P ) U RN SRS 1
| RO 1~ S SRR ROIPI NI Sgufpetebedetfeiutiuputsbebuotrguinbutbbububetndl SR !
b o Transmitter Voice Deviaticn. 1 KH AF 172 at 1.4 mVs,

LQaAL L QEVIATION 10,22 2.0 KHZ L _FREQUENCY 120 K92 e L_pLE_L
R S RPN RO U IS R L
AR > N S | Babedudetueodofodutrdfeduubdutububnbeinddupubatnbad SISO 1
S5 Transmitter Loading.
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Receiver Tests:

5. Receiver Sensitivity and S*+N/N Ratice. Designated frequency deviated by
a 1T KHI tone at 10 KHZ deviation. RF input at 0.5 uV for sensitivity, and 1.0 uv
for S+*N/N.

o o o 2 o 5 o o 2 o o 5 5 S 2 o B o = = o o o e 2 o 2 2 0 o 2 23 b e D im o oo o o
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7 Receiver Oistortion. 1 KHI tone at 10 KHI deviation. RF input at 400 uv
L.2IaL__L.LEVEL.maxe 3%21_B/E_L
J YA 5 PN S . il

3 Receiver Squelch. 150 HZ tone at 3 XKHI deviations

B I . R e ——"

- S e B oen e R e w ok o o s e

S Receiver Limiter. 1 KHI tonrne a2t 10 KHZ deviation. RF input at 2 uvVv,
with a 60dbh increase.

G s m e e e ED D e D e WS AR @5 MDD B WE WD KD OB R S WY WD B ED €D wm €D M WD

R D e wds o W A @ am o O e - i an @ w

10 Receiver Image Response. Designated freguency deviated by a 1 XKHZI tone
at 10 KHZ deviation. Reduce RF input for A.F. of 1 mW.

s e s eGP GR WD P D R D R WD D GD G WD AP WS A G GD D D WD D WD G D G WS G D > D b B ) W A

L.CIAL L IMAGE L _MIN_LEVEL_bd_l_READ_1_P/E_IL
JIN 10 DU - I SRS DEUNU.4 ¢ SR, | ) L
J T S - 50 S R 40 | | 1
L.32.20. 0022283 e A S ) § 1
L7293 01.32295 Loan S ) S R 1
11 Receiver Bandwidth. 1 KHI tone at 10 KHI deviation. Reduce RF input

for 100 mvy at A21 TP1.
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L.olab Ll db INCREASE_ L. 2.W._ KHI_L_REAQ_L_RLE_]
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bomeeaas § SN2 ¢ R, loMax 190 1 ____. ) 1
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