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SPECIFICATICN
RADIC SET AN/URC-35 ( )
1. SCOPE |

1.1 This specification covers the Radio Set AN/URC-35( ).  This equipment i
Navy, service approved, radio set for general purpose voice and CW communicati
and is to be used for limited duty, semi-portable applications such as in amph
landing craft, shipborne vehicles, for use by beach landing parties and for em
gency shipbodard use. The equipment operates in the 2,0 to 30.0 megacycles (mc
frequency range and provides transmission and reception of single sideband, CW
MM (compatible) signals. '

2. APPLICABLE DCCUMENTS

2.1 The following documents of the issb.e in effect on the date of invitatio
bids, form a part of the specification to the extent specified herein:

SPECIFICATICNS

BUREAU CF SHIPS

SHIPS-R-4185 . Specification, Radio Set AN/WRC-1( )
(and Axriendments) e :

SHIPS-A-}183 Specification, Antenna Coupler CU-937/UR
(and Amendments) -



3, REQUIRIMENTS

3.1 Models - Eqguipments 4o be supplied shall be preproduction and productic
type. -

3elel . P:f»eproduction models - Preproductlon mbdels, in the gquantity specified
the contract, shall be furnished for the preproduction inspection specmf.‘ied in
The model(s) shall be of the production type.

3.2 Components - The Radio Set AN/URC-35( ) shall consist of one each of the
following:
* (a) Receiver-Transmitter, RT-618/URC :

(b) Amplifier, Radio Frequency AM-3007( )/URT with Power Supply-====--
(¢) Radio Remote control auxiliary unit. '
(d) Handset, H-169/U including cord and plug assembly.
(e) Shock and vibration mounting system (packed separately).
(£f) Set of cable assemblies for equipment system interconnection.
(g) Set of publication material -as specified in the conbract.

3. 2,1 AMPLIFIER RADIO FREQUENCY A’M-—BDO? UﬁT-_ The requirements for Ampli
Radio Frequericy AM URT are as specified in Buréau of Ships Specificatio
SHIPS-R-}185, 13 April 1962, and its amendments.

3e3 Material and Parts -~ The selection and use of material and parts in e
equipment shall be in accordance with MIL-E-16l400, except as otherwise specifi
herein. Particular attention shall be paid to the unacceptable materials and

the nonstandard parts requirements of MIL-E-16400. Requests for waiver of spe
fication requirements must be “urn:n.shed prior to purchase of nonstandard parts
the preproduction equipments.

3.4 Design - The genéral design of the equipments shall be the same as the
Government Farnished Equipment (GFE) unless otherwise specifically approved by
Bureau of Ships, or as otherwise specified herein., Component material supplied
muist meet requirements of MIL-E-16400 or be specifically approved by the Bursau
Ships.

3.h.1 GFE - The GFE is a developmental, service test type and requires extens:
modifications to conform to this specification and addltlonally, requires exten
preoduction engineering design.

3.5 Construction « The construction of the equipments shall be the same as ¥
of the GFE unless otherwise specified herein.

346 Performance - The performance of the equipments shall be within the 1imi
speculed herein, In the event of any conflict or inconsistency between the pe
formance or other requirements of this specification and the GFE, this specific
shall govern.

3.7 Simplicity ~ The contractor is encouraged to perform analysis studles in
to 1mprove the equipment, reduce complexity and cost, as specified in MIL-E-16l



Relisbility - The equipments shall be designed for & mimimum of maintensnce
to conform to the reliability requirements of MIL-E-16400, Furthermore, the
Lizkilisy end prediction enalysis as specified in KIL-R-22732 is required, The

imz Between Fallure (MIBF) for the AN/URC-35 SYaten shall be not less than
VPUTE .,

3,8, The requirement for "minimum of meintenance” shall be interpreted as
reguiring the ready and rapid location and replacement of faulty components, the
raady replacement of fuses, tubes and indicetor lamps, realignment and calibration
syations, and the ability to effect minor meintenence operations with a minimum
* tims and effort,

3.9 Operational requirements - Each radio set shall give reliable performence,
within the limite specified herein, under the conditions of intermitteant or con-
tinucus operation upon its exposure to the adverse conditions normally encountered
in Naval communications service. These conditions shall include at least the .
following factors, acting either separately or in any combination:

{a) Veriatiom in mient temperature within the limits specified
for class 2 electronic equipment in MIL-E-16400, but modi-
£ied to +50°C for the meximum operating temperature,

(b) vVaristion in relative humidi‘ay vithin tha ;mt; specified
in MIL-E-16400,

{c) Variation in primary p‘dﬁe'r supp]y voltase qnd frequency
within the limits specified :l.n 3.10,2, "

(@) oOperation with small physical separation between the receiving
antenna and antennas of transmitters of high power (up to
500 watts radiated) without damege to the receiver and with
meximm protection against overload, desensitization, cross-
mcdulation and intermodulation.

{e) Operation with minimum susceytibility to 1ntentional and un-
intentional interferences of all types, 1ncluding intentional
Jomming.

{f)} Ovperation in copjunction with external accessories as specified,
without adverse reaction on, or compromise of, the nominal
performance characteristics of the radio set. _

{g) Opex'ation vithin the radio interference (rfi) and enclosure
redistion limits of MIL-I- 16910



2,10 Genersal Characteristics

3.1C,1 Frequency rangs - The freguency the radioc set shall be fro
2,0 to 29.9995 Mec. Each radio set shall be capable of adjustment to any frequ
within this range in 0.5 kilocycle {ke) increments. In addition, the receiver
shall include provisions for tuning between the 0.5 Ke increments with a vernl
frequency control. ’

3,10,2 Prima wer source - Each radio set shall operate from a primary po
source of 28 vo%ts DC nominal supplied from an external source. Operation of
radio set from an internally mounted storage battery of an approved type shall
also be possible. By use of an auxiliary power supply subassembly which can %

mounted internally in the RF Amplifier in place of the battery, operation from
115 v £710%, L8 to LS50 cycle, AC power source shall be possible.

3,10.2,1 The self-contained, rechargeable battery shall have the maximum s
of-the-art ampere hour cagpacity toward attaining as closely as possible a desi,
objective of providing 8 hours of continuous operation with a receive-to-trans
ratic of 9 to 1 at 25° %£59C ambient temperature and transmission in voice sing
sideband mode.

3.10.3 Cver-sll dimensions and weights

3.30.3.1 The maximum dimensions and weights of the radio set ghall nobt exc
the following: :

Item Width Depth# Height Weight
Inches Inches Inches Pounds

Receiver-Trans-

mitter - 17-3/8 18-1/2 7 60

R.F. Amplifier 17-3/8 18-1/2 7 50333

Power Supply L4-3/4 11-1/k 5-3/8 25

Remote Control 8-1/2 6 6 6

Shock/vibration

mount 19-3/L 16-3/) 3w/l 16

#Exclusive of rear connectors
#Maximum unloaded height of bedplate
eeWithout Power Supply installed.

2104 Each radio set shall be of such design as to provide the following
modes of operation:

A1 Continuous wave telegraphy (CW).

A2 Modulated continuous wave telegraphy (in receive mode).

A3 Telephony (AM compatible) with full carrier and upper sideband
modulation.

A3a Single sideband, reduced carrier, selectable sideband (in transmit

A3J Single sideband suppressed carrier, selectable sideband.



3.10.5 Method of tuming- Frequency selection of the receiver-transmitter
over the complete Iredquency range of the radioc set shall be secomplished im
increments of 0.5 Kc., where changing the setting of the digital tuning knobs
is all that is required to tune the radio. Tuning between the 0.5 ke.,
increments in the receive mode shall be possible with a vernier frequency
control. Frequency tuning of the RF amplifier shall be accomplished auto-
matically when the digital tuning knobs of the assoclated receiver-transwitter
are switched. Broadband RF input, interstage, and output transformers shall
be utilized and there shall be no tuning adjustment required when changing
frequency other than switching these transformers,

3.10.6 Average Power control - An average power control circuit (APC) shall
be provided in the equipments RF amplifier and shall generate a control voltag
to adjust the associated transmitter outpiut, keeping the RF amplifier average
power output within safe limits when operated as a system.

3.10.7 Peak power control - A peak power control circuit (PPC) ‘shall be pro
vided in the equipments RF amplifier and shall generate a control voltage to a
Just the associated transmitter output to keep the input to the RF amplifier t
the desired level for voice operation.

3.10.8 - Hardware and parts

3.10,8.1 All screws and nuts employed in the fabrication of the equipment
shall be of corrosion-resisting-steel. Parts or components covered by specifi
tiong, are exempt from this requirement.

3.10.8,2 Test pgé.p}g Test points shall be so provided and located as t
pormit the dsolation of malfunction to within any major unit or subassembly an
to check electronic assembly gaing.

3.10,8.3 Filters ~ Filters used in the sideband selection process shall b
olectro-mechanical or crystal filter type.

3.,10.8.4 Tropicalization - Tropicalization of the radio set or any compone
thereof will not be reguired. .

3,10,.8.5 Blown fuse indicators - Bloun fuse indicating fuse holders shall
employed. A spare fuse hoider is not required.

3:10.8,6 Solid state devices - Each radio set shall make use of solid stat
devices to the maximum extent possible in order to increase the reliability of
squipment, Use of comerclal grade solid state devices will be permitted upon
approval from Bureau of Ships, provided that the over-all requirements of the
ment are not degraded and the devices are used within the ratings specificd on
corrvesponding JAN data sheet when a corresponding interchangeable MIL approved
vergion 1s available., Information shall be provided in the equipments technic
manual concerning suitable interchangeable equivalents.




3.10,8.7 Time meder - A time metsr will sot be required,

3.10.8,8 Fusee - Fuses shall be of the glass tube type and shall be mownted in
& fuse holder, as specified in 3,10,8,5. ,

‘ 3.10.8.8.1 Both sides of the AC power line shall be fused,
3.10.8.9 Head telephone and plugs - Head telephones and telephone plugs are

not required to be furnished by the coptractor.

3.10.8.10 ‘Hend keys and plugs - CW hand keys and pluge are not required to be
furnished by the contractor, ‘ v ‘ o ‘

3.10.8,11 Securing devices - Corrosicn resisting steel, slotted head screws
and bolts shall be employed in all screw and bolt applications throughout the radio
set, Captive type bolts shall be used on equipment front penels and electronic
plug~in assemblies, ‘ . - , _

3.10.8.12 Circuit alignment - Resonant circuits shall be provided with ad-
Justable trimmers, or equally effective means, to permit accurate alignment.

3.10.8.12.1° The trimmers shall provide sufficient means of adjustment to
compensate for the effects of normal aging of electron tubes or other parts,

3.10.8.12.2 Comﬁbsite bandpass filters may be furnished as sealed units with-
cut trimmers, provided the input and output sections which are desigqed to couple

to transistors, do not require adjustment,

3.10.8.13 Minimum electrical functional parts - The receiver-transmitter shall cc
subdivisions of electrical circuit functions in the form of replaceable, plug-in
electronic assemblies conforming to MIL-E-16400 (see 3.10,8,18.5).

3.10.8. 14 Electrical components - In cases where appreciable savings in cost
may be incurred, or where physical size precludes the use of MIL-STD~242, approved

electrical components, or nonstandard parts, approved by the Bureau of Ships, may
be used provided that performance of the radio set is maintained at a level con-

sistent with this specification.

-3,10.8.15 Lights - A dimmer control for the equipment panel lights will not
be required, .

3.10.8,16 RF_input and output conmectors - The coaxial radio frequency con-
nectors (receiver antenna receptacle, external frequency standerd input, RF
amplifier output) shall be type N, selected for use with RG-10( )/U type cable,
The receptacles shall be mounted at the rear of the equipment cabinets and shall

be suitably labeled. 3 S




3.10.8.17 RP input circuit - The RF input circuit for the receiver-
transmitter sball be designed for a nominal 50 ohm input and shall be -
protected ~ from damage from high voltage or current surge inputs. It is
anticipated that an RF voltage of 100 volts msay be encountered at the
recelver-tragspnltter antenna input connection. In order to meet this re.
guirement an RF overload circult shall be provided between the antenns

input connector and the RF preselection circuits of the receiver-transmitter.
This overload circuilt shall be automatically resetable., The use of fuses in
the antenna circuit shall not be permitted.

3.10.8.18 - Enclosure - The enclosures of the equipment shall be splash-
proof in the operating condition in accordance with MIL-STD-108,

3,10.8.18.1 The recelver-transmitter shall consist besically of a frame,
a front panel, cabinet and a group of replaceable plug-in electronic assem-
blies., Retractable chassis slides shall be provided on the receiver-.trans-
mitter and RF Amplifier units that will permit the chassis, when withdrawn
from the case, to be oriented 90 degrees from its normal position., ILocks
shall be provided to maintain the chassis Iin the desired position. The
frame shall consist of the power supply, receptacles for insertion of the
plug-in electronic assemblies and required control functions. The front panel
shall be securely mounted to the frame, with two handles provided, one
mounted on each side of the front panel and each capable of supporting the
entire weight of the unit, - '

3.10.8.18.2 The cabinets shall be of aluminum, Retractable chassis
slides shall be provided to enable raplid removal of the chassis from the
cabinet. The cabinet, in conjunction with the front panel, shall provide
an adequate moisture seal when the unit is closed.

3.10.8.18.3 Cabinet assembly - Cabinet assembly shall be streamlined

to the extent that it shall have no sharp corners or edges. The receiver-
transmitter and power amplifier units shall be designed to permit standard
rack mounting when reguired. The design and construction of the units shall
be such that when the units are mounted in a standard rack, no additional
brackets, other than the rack mounting brackets, or reinforcing members
shall be required to preclude the deformation or malformation of any cabinet,
chassis, assembly, panel or to any part contained therein not subject to
shock. The equipments technical manual shall include & simple fabrication
drawing for the manufacturer, by an installation activity, of suitable
mounting brackets that will permit mounting of the units in a standard
mounting rack provided the notching conforms to MIL-STD-189.



3.10.8,18.L The following controls, meters, lights and receptacles shall be
provided on the eq,uiment wnit front panela:

(a) RECEIVER~-TRANSMITTER ' , Functional deseriptien
FREQUENCY ' Knobs to provide tuning to 0.5 Ke.
: increments,
FREQUENCY VERNIER To unlock the oscillators and provide
‘ for variable tuning in the receive
_ mode only.
UNLOCKED (light) Miniature yellow light to indiocate
‘o oscillator umlocked condition whem

‘ . ~ using the frequency vernier control
{ _ in receive mode,

~wReBe ~GAIN To control the gain of the R.F. and
o I.F. amplifiers in the receive mods,
AUDIO GAIN v To control the audio output level in
- the receive mode,
NOISE BLANKER - . . To turn noise blanker circuit on or of:
' , and to adjust threshold level.
LIGHTS © To switch dial lamps on or off,
BFO . To provide BFO pitch ad:justment in the
CW receive mode.
LOCAL~REMOTE '~ To transfer the operating control poini
: - between the local handset or CW key
and a remote control station,
MODE SELECTCR : To select the desired mode of opsratio:
FUNCTION SELECTCR To select OFF, STANDBY, TRANSCELVE,
HANDSET o - Handset receptacle for use with Navy
. handset H-169/U for transmitting and
receiving,.
HEADSET s . Capped headset phone jack receptacle
.. for monitoring in local operation.,
CW KEY Capped jack receptacle for local CW

hand key plug,

3.10.8,18,5 ~ -in modulas ( electronic) assemblies = The "plug-in" modulsr
electronic :aesembilés shall be as followa:

(&) RECEIV ER-TRANSMITTER

(1) ReFe mlifier i .
gl Translator/synthesiger
1) Mode selector '
: : (1) Receiver I,F./audio
l (1) Frequency. standard
(1) ¥Noise blanker
(1; Transmitter audio
Transmitter I.F.




3,10.8.18,5,.1 The dust covers of all plug~-in electronic modular assemblies
employing printed circult boards on which the component designations ars not
marked shall be provided with stenciled component and parts layout for assista
in locating parts during maintenance and repair. All assemblies shall be
provided with appropriate Federal stock number, type identification and
mamifacturing serlal number, -

3.108,19 Finish - The external finish of all units be in accordance with
class 2 of MIL-E-1I5090.

3,10.8,20 Front panel layout design -~ The contractor shall submit & pro-
posed equipment front panel layout design for the receiver-transmitter and the
remote control unite for approval prior to the constructiop of the pre-
production equipment.

301068,21,1 GFE design changes The GFE equipment is a developmental,
service test, model shop aons cted type of equipment requiring extensive
changes to include desired technical, operational and production modifications
The following i;'!s a list of major changes required under this specification: -

3.10.8.21.1 General changes shall be as follows:

(a) Improve chassis guide pin and receptacle design to permit more
positive seating for a length equivalent to the pin total length,
and to eliminate undesired cantilever loading.

(b) Improve the chassis of all units to strengthen for increased shock
conditions.

(¢) Provide surge limiting resistors where practicable in power supplies

(d) Modify receiver AGC circuitry for conventional AGC system.

(e) Provide wafer switches of more durable material and design for easy
repair replacement,

(£) Design and provide modular assembly plugs and receptacles, for
production closed entry type..

(g) Provide improved positive detents for digital controls on front panei
on all digital switches,

(h) Improve parts identification including cables and connectors.

(i) Improve design for shaft-to-digital encoder for lower costi improve
reliability and reduce complexity.

(j) Improve design for cable markers so that they willi not come off in
temperature and humidity testse ..

(k) Provide additional test points.as required for adeguate ma:.ntenance
checks including translator/synthesizer electronic assembly input.

(1) Provide Plug-in relays, or substitute improved, more reliable relays
or substitute diode pgates for relays wherever possible.



3.10.8.21.2 The deleted items for the receiver-transmitter shall be as

follows:

(a) MOISTURE INDICATOR on the equipment's front panel,

(v) Terminal connections for external audio output transformer
center tap leads from the rear mounted multipin conmnector
receptacle of the equipment., (Optional audio transformer
center tap grounding connections shall be provided on
equipment's chassis,

3.10,8.21,2,1 ° The items changed for the receiver-transmitter shall be as
follows: B

(a) Modify the dial light circultry in the “on" position for an intemsity
at a level between the present GFE settings of dim and bright.
Chenge switch to toggle type.

(b) Provide different mode and function selector knobs having better
mechanical purchase,

(c) Modify circuitry to include 0.5 Kc. incremental tuning in lieu
of 1 Ke. tuning,

(d) Change rear connector for antenna to a type N and label "ANTENNA".

(e) Change external frequency standard input connector to a type N
and label "EXTERNAL FREQ, STD. INPUT 5 MC".

(f) Label internal frequency standard output connector "INTERNAL
FREQ. STD, OUTPUT 5 MC".

(g) Change multipin receptacle mounted on the rear of the equipment's
cabinet to a smaller type similar to those specified in MIL-C~-
26482, ‘Spare terminals shall be provided.

(h) Redesign AGC circuit with a satisfactory time constant for all
modes of operation. Design shall be for a conventional system
in lieu of the existing step AGC system,

(i) Modify R.F. amplifier electronic plug—in assembly for greater
linearity.

(3) Provide improved changes in I.F, /audlo plug-in assembly to remove
regeneration,

(k) Provide adequately overrated components in critical circuits and
where such components are not easily available for maintenance
replacement,

(1) Prdyide capability for receiving and transmitting in the CW mode,

(m) Provide internal selection of O db, -10 db, -20 db and full
carrier suppression level in the transmit mode,

3.10.8.21.2.2 The additions for the receiver-transmitter shall be as
follows: ‘

(a) Provide 500-cycle and "VERNIER" tuning controls on the front

panel of the equipment.



(b) Provide yellow warnimg light on fromt panel to indicate tunimg control
in vernier or unlocked state.

{(¢) Provide headphone jack on front panel for monitoring operatiom.

{d) , Provide Jack on front panel for local EW hand key plug.

(e) Provide BFO piteh control on the front panel, :

(£) Provide an internally connected case~to-chassis intercomnecting cable
(to permit operation of the receiver-~transmitter retracted from its
case on its chassis slides) if it can be accemplished without increasing

the over-all case dimensions.

3.10.8.21.3 The radio reimote control auxiliary unit shall be modified as
follows'*' '

(a) Provide separate headsat and microphone jack recep:bacles con.nected in
parallel with the handset connector. The receptacles shall be
similar to those used on contrel units G—llBB/UR, but with caps for

-~ waterproofing, = .
(b) Strengthen. the unit mounting bracket to withstand shock and vibration.

!
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k, BASIC CONDITIONS AND DEFINITIONS

For purposes of this specification, the following basic conditions and
definitions shall apply, a8 pertinent to the specified performance requirements
of this specification, They shall be regarded as being in addition to those
specified in MIL-STD-L49, . These conditions and definitions are specifically
applicable to the measurement of sensitivity, spurious response and oscillator
radlation characteristics in the receiver section of the recelver-transmitter;
measurement of the output power, spurious response, intermodulation distortionm,
bandwidth and carrier suppression in the transmitter section of the receiver-
transmitter; and the measurement of the power output, harmonic output and
distortion in the R.F. amplifier unit,.

4,1 - Receiver-Transmitter; Receiver Section

41,1  Standard dummy antenna - A standard dummy antenna shall be a device,
the electrical constants of which, together with those of the standard signal
generator, are such as to simulate the impedance characteristics of antennas -
suitable for use with each equipment throughout its frequency range.

4,111 A device, meeting the requirement of 4.1 1 shall be a 50 obm, non-
inductive resistance, This resistance, intended to simulate the nominal
average impedance of the concentric transmission line specified herein, shall
include the resistance arm of the output attenuator in shunt with the output
terminals of the standard signal generator. The resistance added externally
to the standard signal generator, to simulate the 50 ohm resistance, shall
produce a total of 50 ohms when added to the effective output resistance of the

standard signal génerator,

“h,1.1.2 The intent of ~ koA3lol . - is that the standard signal generator
produce the equivalent of the signal voltage induced by & radio field in an
esntenna which has the constants that are simulated by the dummy antenna plus
standard signal generator impedance, Hence, the microvolt reading obtalned
from the standard signal generator shall be the actual equivalent antenna

voltage. '

b 1,2 Standard output signal plus noilse-to-noise ratio - Standard output
signal plus noise-to-noise ratio shall be 10 decibels (db), This ratio shall
be determined in terms of root mean square (r.m.s.) values, ’

hi.2.1 For A2 reception, the output signal plus noise~to noisée ratio’shall
be the ratio between a standard audio output signal, obtained under con~-
ditions of measurement for modulated continuous wave sensitivity and the
output due to noise when the modulation is removed from the R,F. carrier,

ho1.2.2 For Al reception, the output signal plus noise-to-noise ratio
shall be the ratio between a stendard audio output, obtained under condi-
tions of measurement for CW sensitivity, and the output due to noise with the

carrler removed,



§,1.3 Stendard audio output - Standard audio output shall be nominally 6
millivatts of power which is dissipated into & 600 ohm, noninductive resistance
across the audio frequency (a.f.) line output terminals,

L i b Standard gain - Standard gain shall be that gain which produces stan-
dard output signal plus noise-to-noise ratio (see 4, 1.2) with standard audio

output,

k 1.5 Standard modulation frequency - Standard modulation frequency shall be
1000 ec.p.s.

4,1.6 = Standard bea'b note frequency - Standard beat note frequency for CW and
‘gsingle sideband reception shall be 1000 c.p.s. :

k1.7 Sensitivity - Sensitivity of & radio receiver is that characteristic
which determines the minimum strength of & signal input capable of producing a
desired ratio of output signal plus noise-to-noise.

ho1.7.1 Standard CW sensitivity - Standard CW sensitivity shall be the number
of microvolts of pure CW radio frequency energy, (applied to the antenna input
through a standard dummy antenna) required to produce not less than standard audio
output (see _lol.3 ~) under conditions of standard output signal plus noise-to-

noise ratic, as defined in J, 1.2, -. -
" 4.1.7.2  Standard MCW sensitivity - A standard MCW sensitivity shall be the
number of microvolts of pure CW radio frequency energy, modulated 30 per cent
at standard modulation frequency (applied to the antenns input through a stan-
dard dummy antenna) required to produce not less than standard audio output
(see " lolo3 ™ ") under conditions of standard output signal plus noise-to-noise

ratio, as defined in kole2o

h4,1.7.3 Standard single sideband sensitivity - Standard single sideband
sensitivity shall be the number of microvolts of pure CW sideband energy,
(applied to the antenna input through a standard dummy antenna) required to
produce not less than standard audio output (see _lilo3 . _) under conditionms
of standard output signal plus noise-to-noise ratio, as defined in “hele2y -

4, 1.8 Selectivity - Selectivity of a radio receiver is that characteristic
which determines the extent to which it is capable of differentiating be-
tween the desired resonant .signal and RF signals of other frequencies,

4,1,8,1  Weak signal selectivity - Weak signal selectivity shall be the
degree to which the radio receiving set is capable of differentiating be~
tween the desired signal and relatively weak interfering signals of freguen-
cies relatively close to the desired signal frequency. It shall be expressed
in terms of the attenuation, in db, which the radio receiving set introduces
to frequencies removed from resonance, with respect to the resonant sensi-
tivity, using standard audie output as a common reference level, o

23



4, 1.9 Spurious responses

b,1.9.1 Image Rejection - Image rejection shall be the degree tp which the
radio receiving set is capable of rejecting signals off resonance which, in com-
bination with the fundamental or any harmonic of the conversion oscillator(s),
produce frequencies which are amplified by the I.F, awplifier(s), and result in
spurlious responses, It shall be expressed in terms of the attenuation, in db
which the radio receiving set introduces to the image frequencies, with respect
to the resonant sensitivity, using standard audio output as a common reference

level,

4 1.9.1.1 Image rejection shall be relative to the resonant frequency
rather than the image frequency. ' ‘ '

4 1.9.1.2 ~ I.F. rejection - I.F. rejection shall be the degree o which the
radio receliving set is capable of rejecting signals having the frequency(s) of
the I.F. amplifier(s). I.F. rejection shall be expressed in terms of the ,
attenuation, in db, the radio receiving set shall introduce to I.F. frequencies,
with respect to the resongnt semsitivity, using standard output as the reference

level,

4 1,10 vResonant _overload - Resomant overload shall be the condition vherein
the audio ocutput of the radio receiving set, as adjusted for measurement of
- standard sensitivity, falls 3 db with increase of input carrier level,

h,o1.11 Maximum undistorted output - Maximum undistorted output shall be the
output povwer level with an input carrier, such as to produce the standard side-
band measurement frequency (see "l l.22.. ), at which the total output har-
monic content is 2 per cent, in voltage, with rof, imput into the radio receivinmg
~ set adjusted for 1000 microvelts. T

h,1,11.1 The total harmonic content shall be that measured by the elim-
ination of the voltage of the fundamental modulation frequency, the resulteant
harmonic voltage components being measured by means of a distortion analyzer,

k1,12 Standerd sideband measurement frequency - Standard sideband measure-~
ment frequency shall be 1000 cycles; that is, 1000 cycles higher than the
carrier for the upper sideband and 1000 cycles lower than the carrier for the

lower sideband,

h.2 ‘Receﬂiver-Transmitter; transmitter section
2,1 Local input - The term local input in this specification indicates

that control and modulating functions for the receiver-transmitter are being
provided by the handset (or other appropriate device connected to the handset
receptacle on the front panel) or the local CW hand key. The audio input im-
pedance in the. "local" mode of operation shall be nominally 30 ohms, Two tones
between the frequency ranges of 300 to 3500 cps and at & nominal level of Lk
millivolts per tone shall be sufficient to drive the receiver-transmitter to its

- 8tandard two tone output defined herein,



b

L.2.2.1 Standard single sideband R.F, out

lie2.2 ~ Remdte iﬁ? y* The term remote inputs in this specification iﬁdica
that contrel and m ating functions will be prpvidqd at the rear of the -
receiver-tmmitter case. The nominal input impedance for the remote audio

 input shall be. 600 ohms., Remote input functiong shall be operable upon closur

of a keyline. Nominal two tone input to produce a standard transmitter two :
tone R.F. output in the. ‘single sideband mode shall be 150 millivolts per tone

_uwhan. the frequencies of the tones lie betwsen 300 and 3500 cps and aeparated
; not leaa than 90 cps nor nore than 1000 cps.

t -4 standard single aideband

R.F. output s wo tone input is applied to eitr

- the local or mou :anu'b connections. A two tone R.F. output having a peak e

velope power of 100 milliwatts developed acros; 50 ohms at the receiver-trans-
mitter output terminals shall be considered standard single sideband R. F. ou‘c.p

Lie2e26 2 . Maximum R.F. output « An output of 250 milliwatts PEF must be produ

. before 1imiting ocours,
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5. ELECTRICAL PERFORMANCE

Bach radio set shall comply with the following requirements for electri-
cal performance, as applicable, when operating under the following standard
test conditions, unless otherwise specified herein,

5.1 Standard test conditions

5,11 Primary power - The primary power test condition shall be 115 volts,
60 cps, single phase on AC and 28 volts on IC.

5.1.2 Audio frequency (a.f.) outputs - All a.f, outputs shall be measured
with respect to a 600 obhm noninductive resistive load connected acroes the .out-
put terminals, unless otherwise specified herein,

5.1.3 Master oscillator - The "INT. STD." internal frequency standard
adjustment control shall be adjusted as required to assure correct setting of
the output frequency from the self-contained master oscillator frequency

standard,

5.1 4 External/Internal frequency standard switch - The "FREQ, STAND. "
switch shall be adjusted to its TINT. STD." position,

5.1.5 Ambient temperature - The ambient temperature shall be between 20°
and 30°C, R ' L ,
5.1.6 Relative humiditzg:-, The relative humidity shall be "beloyr 95 per cent.
5. L7 Antenna impedance. - The antenna impedance on transmit or receive

shall be 50 ohms ncmreactive

5.1.8 R.F. input to receiver - All r.f., inputs to the receiver shall be
applied to the an%nna input terminals through a standard dummy antenna,

5.1.9 Recelver phone level controls - The receiver phone level controls
shall be adjusted as specified herein for the determination of performance of
the radio receiver,

5.1, 10 Receiver beat frequency oscillator (BFO) control - The BFO control
shall be normally adjusted at its zero or midscale position, but may otherwise
be adjusted, as required herein, to determine the performance of the radio re-

ceiver,

5.1.11  Transmitter R,F, outputs - Transmitter R.F. outputs shall be measured
wlth respect to & 50 ohm noninductive load connected to the output terminals
through a suitable transmission line,
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2.1.12 R.F, emplifier R.F. input - All R.F. amplifier R.F, inputs shall be
applied to the unit from a standard source impedance,

5.1.13 R.F, amplifier bias - The R.F. amplifier bias shall be R -
adjusted as required to insure that the correct operating point has been set
for the tubes,

5.1.14 Primary power line input adjustment - The equipment's line voltage
adjustment shall be adjusted as required to insure that proper input voltage
is applied to the equipment,

5.2 Detailed Performance
5.2. 1 GCeneral requirements
5.2.1.1 Shock and vibration - The radio set shall be. capable of meeting

the grade II requirements of MIL-S-901, and MIL-STD-167 when attached to shock
and vibration mount assembly of the equipment,

5.2.1.2 Power output -~ The radio set shall be capable of tramsmitiing 100
watts PEP in SSB mode, USB or ISB, 50 watts in CW mode, and 25 watts carrier
in AM. mode into a 50 ohm load, The above power output ratings in the sideband
mode shall be based on measurements made with two equal amplitude tone imputs.

5.2.1.3 Peak power control (PPC) - A PPC circuit shall be provided to
limit power output peaks to & level sufficient to safegusrd the R, F. amplifier
and the associated antenna coupler from damage,

5.2.1.4 Average power control (APC) - An APC circuit shall be provided to
limit the average power output to a level sufficient to protect the R.F.
amplifier tubes from damage due to excessive plate dissipation.

5.2.1.5 Intermodulation distortion - Third order intermodulation products
shall be at least 30 db below either tone of a two tone envelope at 100 wattis

PEP.

5.2.1.6 Carrier suppression - The carrier level shall be adjustable toc at
least 50 db below a 1000 cps modulated single sideband output signal when
operating at 100 watts PEP output into a 50 ohm load,

5.2, L. 7 Harmonic radiation -~ With a two tone single sideband input, the
second harmonic output of the radio set shall be at least 40 @b below the PEP
when measured into & 50 ohm noninductive load connected to the output of the

R.F, amplifier,

5.2.1.8 Spurious radiation ~ The spurious output of the radio set shall be
at least 50 db below PEP output.
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5¢241s9 ) Frequan stability ~ The freguency stability shall be at least 1
part in 10~ per dsy, e equipment shall include provisions for operation of
both transmitter and reooiver sacticna controlled by an internal or external
. fraquency' atandard of 5 Mc. ‘ C

5.2, l..lO Simplex [¢) era‘bion - Action of the disabling system of the equipmen
shall . be fast enough to pem:!.'b break-in operation.

5.2 1 ll : Radio remote con’brol system - The equipment shall contain compa~ .
tible provisions for remote control of the equipment in the standard Navy radi
remote control system (not frequency control) using a maximum of 3 control
e units C-1138/UR or equivalent. Continuous, simultaneous key down operation at
all three remote positions will not be required, but no permanent damage to
~ the equipment shall result from momentary, inadvertent operation in Suchsmanne
Simultaneous connection .and use of the URC~35 remote control box and the ‘
- standard Navy C-1138/UR control units will not be required. The "power on'
- light of the C-1138/UR units naed not be opersble when used with the AN/URC 35
Radio Setc . |

5&2 1,12 ow ke‘ ng - Kaying speeds up to 25 dot cycles per second (approx-
~imately LO words per minute) shall be possible. The keyed wave shall be free
from transierrbs and splatter. ' o ‘

'5 .2.2 Detail requirements for receiverm’cranamitter

5 2.2 1 Accuracy of main tuning indicator calibration -~ The accuracy of.
frequency indication shall fall within the limits speciiied herein. The
'specified accuracies shall apply to all: tuning indicators acting, in comb:.na—
tion, to the indicate tha tuning. of the set. ‘

L 5:.2‘.2.1.1 B ~Incremen'ba1 ttming_ - Incremental tuning of 0. S Kc shall be

provided with accuragy equivalent to that of the master oscillator. It shall
be possible to tune the receiver-‘bransmitter to any. ;.requency within the tuning
‘range in less than 20 seconds. -

5.2.2.1s2  Frequency selector knobs - & five knob. digital type of fre-

- quency selsction system shall be provided on the front panel. The knob, shall
control the selection of MC, 100 Ke, 10 Ke, and 1 Kc. The five knobs shall be
equally spaced on a horizontal line across the front panel. Individual win-
dows for display of each digit shall be located directly above each knob.

- The five knobs shall effectively control the frequency and display of frequency

_'to which the receiver~transmitter is tuned, down to the last kilocycle any-
where within the required range of coverage. Each knob shall cover its range
of digits in less than one rotation of the knob and end stops shall be providec
Each digit selected shall :mclude mechanical detent prov:\.sionsq
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5.2.2.1. 3% Frequency vernier and 0,5 Kc selector - A 0,5 Ke selector con-
trol marked 000 and 500 shall be positioned above the 1 Kc dial. This control
shall provide tuning to 0.5 K¢ with an accuracy equivalent to that of the
master oscillator, A frequency vernier control shell permit switching into
vernier tuning mode and to provide continuous vernier tuning between 1 Kc
increments in the receive mode with a stability of at least 150 cycles, A
yellow warning light shall indicate that the vernier control is in an "on"
position. An override circuit shall be provided to asutomatically return

the transmit mode frequency to either the 000 or 500 cycle locked position
previously preset by the 0,5 Ke selector control when going from receive to
transmit mode even though the tuning in the receive mode is in the vernier

condition. ] :

5.2.2.1. k4 The backlash in the mechanical tuning arrangement shall not
abrogate the regquirements of 5.2,2.1, ‘

5.2.2.2 Frequency and gain stability - Frequency stability shall be
determined by measuring the variation in carrier frequency when the receiver-
transmitter is operated in the itranszmit mede inm CW or AM withoub modulation,
The frequency changes shall be with respect to the effects or results of the
frequency variation of all oscillators on the carrier frequency. All figures
shall refer to total variations, either instantaneous or gradual. The gain
variation figures shall refer to over-all receiver-transmitter gain, but .
excluding changes due to the fidelity characteristics, The gain variation
figures shall apply to either instantaneous, transient, or gradual changes.
The requirements specified herein shall apply, as pertinent, at any frequency
within the frequency range of the radio receiver-transmitter.

5.2.2.2,1 Sixty minute warm-up period - Measurements shall be made at
constant ambient temperature, constant relative humidity and constant fre-
quency of R.F. input signal. Two minutes after turn-on time, the receiver-
transmitter shall be within one-tenth of 1 per cent of the frequency it will
have reached at the end of 60 minutes, Ten minutes after turn-on time, the
receiver-transmitter shall be within 0,001l per cent of the frequency reached
60 minutes after turn-on. Sixty minutes after turn-on, the receiver-trans-
mitter shall be within 1 peart in 107 of the desired frequency.

5.2.,2.2.2 Variation in primary power supply voltage and frequency - A
variation of primery power supply line voltage of plus or minus 10 per cent,
with respect to a steady state condition of 115 volts AC or 28 volts DC, shall
not cause a change in the output carrier frequency of the receiver-trans-
mitter by more than one part in 108 or a change in gain of the set in excess
of 6 db. A veriation of the primary power supply line frequency of plus or
minus 5 per cent, with respect to a steady state condition of 60 cycles 5
shall not cause a change in the output carrier frequency of the set by more
than one part in 108, or & change in the over-all gain of the set in excess
of 2 db. The specified limits for frequency and gain variations for eilther
primary power supply line voltage or frequency changes shall be with ref-
erence to the resonant frequency and gain of the set after its stabllization
on a primary power source of 115 volts, 60 cycles, AC or 28 volts IC.
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5.2.2.2.2.1 The determination of variation of frequency and over-all gain,
relative to the foregoing changes in primary power supply line voltage and fre-
guency, and the effects of primary supply line voliage transients

upon the performance of the recelver-transmitter, shall be in accordance with
the applicable procedures specified in MIL-E-16400, The specified limits for
variation of frequency or gain shall be the absolute maximum deviations of
either of these parameters, from their respective steady state values, which
occur during the time period required by the measurement procedure specified

in MIL-E-16400,

5.2.2.2.3 Variation in relative humidi - Exposure of the recelver-trans-
mitter to the conditions cited in MIL-E-1 0 for the humidity test, shall
not cause a change in the output carrier frequency of the receiver-transmitter
n;o_x:e .than one part in 109, ~ The maximum permissible change in gain for any
mode of operation shall .be 6 db, The specified limits for variation of fre-
quency and gain shall be the absolute maximum deviations of these parameters,
for their steady state values, which oceur during the time period required by
the humidity tests procedure specified in MIL-E-16400,

5.2.2.2. 4 Variation in ambient temperature

5.2.2.2. 4.1 Nonoperating condition - The receiver- transmitter shall be cap
able of normel operation after exposure to the temperature cycle specified in
MIL-E-16400 for temperature tests to be applied to equipment when in a non-

operating condition,

5.2.2.2. 4,2 Operating Condition - The receiver-transmitter when subjected
to the temperature tests, for Class 2 equipment specified in MIL-E-16400 (when
in the operating condition), but modified per 3.9(a) shall not exhibit fre-
quency variations in excess of 1 part in 107. The specified limits for
variation of frequency shall be the absolute maximum deviations of these para-
meters from their steady state values, which occur during the time period re-
gquired by the temperature cycling test procedure specified. :

5.2.2.2.5 Control Variations ~ Prequency variations resulting from a
variation of any control throughout the full range of operation for any mode
of operation shall not exceed one part in 107, This requirement shall apply
to those controls which operate in non-frequency determining circuits, for
controls which affect the R.F, or A.F. gain or level, such as the "R,F, gain"
control and the A F. output level controls, The specified limit for frequency
variation shall be absolute maximum deviation of this parameter which occurs
during the manipulation of any control throughout its full range of operation.

5.2.2.2,6 Short and long term stabllity - The receiver-transmitter shall be
capable of operation for a period of 24 hours without operator attention,
"Without operator attention” shall be interpreted as meaning that reliable
reception or tramsmission of a desired signal shall be assured throughout a
24 -nour period without the necessity for readjustment of any tuning control,
This requirement shall be applicable throughout the complete nominal frequency

range of the receiver-transmitter,
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5.2.2.2.6.1 During the 24~hour perivd of operation specified im 5,2.2.2.6,
the radio receiver-transmitter shsall not exhibit sudden, sporadic shifts in 'bhe
frequency generated by any of its oscillators, or sudden changes in gain that
may be the result of easing of tensions in tuning drive mechanisms or from

slliar effects.

5.2.2.2.6.2 The recelver-transmitter ghall exhbibit an over-all frequency
stability of not less then one part in 10% per day when adjusted for - - :

transmission in any mode at any frequehcy throughout the nominal

frequency range of the set, These limits are predicated upon an initial sta-
bilization of the set after turn-on, for a period of not more than 4 hours; and
the subsequent operation of the set in an ambient temperature that is constant
within 10°C (total ) where the relative humidity is substantially constant and
vhere changes in the line voltage and frequency will not exceed plus or minus
10 per cent and plus or minus 5 per cent, respectively.

5.2.2.3 Regeneration - The interstage gain (R.F., I.F. and A.F,) shall be
proportioned so that there will be no evidence of unintended oscillations or
instability under any condition of operation of the receiver-transmitter when
employing electron tubes having maximum transconductance values as specified
herein and a supply voltage 10 per cent higher than the mominal primary ' ..,
line voltage, There shall be no abrogation of the requirements for R.F. and
I.F, selectivity due to changes in control settings, relative humidity, am-
bient temperature, and line voltage which may cause selectivity variations

attributable to regeneration.

5.2.2.4 Oscillator activity - In the design and adjustment of oscillators

to provide suitable values of excitation for detectors, the oscillators shall

be operated as actively &8s is consistent with the requirements of this
specification, Limiting of excitation shall be accomplished by diode clamping,
This is for the purpose of precluding special selection of oscillator transistors.

5.2.2.4.1 All oscillators shall be designed to oscillate at any frequency
within their operating ranges with any transistors of the types selected for
use with transconductance values specified therein as "end of useful life",
Oscillators shall operate without "squeals" or spurious oscillations with
transistors having the specified maximum transconductance valuves.

5.2.2.5 Frequency standard input - The equipment shall contain provisions
that permit the visual or metered comparison of an external higher stability
frequency standard input of 5 Mc with the internal frequency standard of the

equipment.

5.2.2.5.1 Master oscillator (internal frequency standard adjustment

control) - The "INT STD.  control shall be adjusted as regquired, to assure
correct accuracy of the output frequency from the self-contained master oscilla-

tor frequency standard,




5.2.2,5,2 Frequency stendard calibration - The internsl frequency s ard

shall contain a means of indicating calibration accuracy within 1 part in 10
when compared to an extermal frequency standard. A dial shall be provided to
1 indicate amount of correction amd a logging chart shall be affixed to the fre-

1 quency standard to accumulate a record of calibration. ,

The receiver-transmitter shall be capable of operation from an

5.2.2.5.3

external frequency standard of 5 Mc with any input between the levels of 0.1 and
3 volts, '

5.2.2,5. k4 The recelver-transmitter shall have provision for frequency

standard output capable ‘of providing sufficient voltage for tomparison or con- -
trol of one additional receiver or associated transmitter,such as the Recsiver R~105]
Transmitter T-827, or Recsiver-Transmitter RT-618,

5.2.2,6 gideband filter characteristics - The upper and lower bandpess

filters employed in the upper and lower sideband amplifiers » respectively, shall

each comply with the following requirements:
(a) Bandpass (carrier plus 300 to 3500 cycles or carrier minus _

. .300. to 3500 cycles), : o
(b) Undulations over bandpass 3 db peak-to-valley (maximum)
- (e) Attenuation at carrier frequency 10 &b minimum : ~
(d) Attenuation frequency of the opposite sideband frequenciles

(measured at 1 Kec, )" 60 @b minimum

5.2.2.6,1 Variations in insertion loss from one sideband filter to an-
other shall be compensated to the extent that, when switching from one sideband
filter to the other sideband filter, the total finael I.F. noise output in the
receive mode and the power output in the transmit mode shall not differ by more
than 6 db, ' -
The following sensitivity and gain require-

5.2.2.7 Sensitivity and gain - ‘
ments shall apply to the receiver-transmitter in the receive mode, ‘

5.2.2.7. 1 Sensitivity - The sensitivity of the receiver-transmitter, as
defined under b4,1.7 shall not be poorer than the values shown in table I for any
frequency within the complete frequency range of the receiver-transmitter,

Table I - Sensitivity - Receive Mode

Al A2 A3 A3]
IF BANDWIDTH 6. 00 Kc 6. 00 Kc 6.00Ke | 3.0 Ke
© SENSITIVITY 2.0 Micro- 4,0 Micro-| 4.0 Micro- | 1.0 Micro-
: = volt volt volt volt




‘5 2"'2.?.2 Gnin variation - The variation in over-all gain for any mode

reception shall not exceed 10 Eb for the complete wrkﬁ.ng *‘requency range of .
Primary frequency band,

5.2.2.8  Selectivity, receive mode |

5e242,8.1 Over-all seléétiviyx The selectivity of the receiver-trans-

mitter, in general, shall depend upon the characteristics of the filter used
Ffor the mode of reception under considerat.ion and shall comorm to the limits

- established in. Table II.

Table IT -~ Over=all Selectivity

Attenuation * | | % #otal bandwidth Kc
~USB I.SB { AM CW
3y 3,00 min. { 3.00 min. 6.00 min 6400 min
60 ,* 6.10 max. | 6,10 max. [19.00 max. | 19.00 max.
| 5e2e2.842 Cross modulation selectivity -« COross modulation selectivity s

be such that an undesired signal, 15 per cent removed in frequency, at an ampl
tude of 5 wvolts, shall not produce an output any greater than 10 db below the
standard signal oidtput.

5.2.2,9  Spurious responses in receive mode - Spurious responses of the
receiver-transmitter shall be measured and their data shall be recorded, Addi
tionally, the set shall comply with the following as defined under 3.10.9,

5.2.2.9.1 I.F. rejection = The I. F. rejection shall be at least &0 db.

':‘3.2.2.9.2 Image rejection - The :Lmdge rejection shall be greater’than 80 d
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5 2 2 9&3 ,: ;“" MAEIRAED =~ Wj»th nQ B F t ‘ﬁa Vith ths
receiver-transmiti (e sidebend siganls,

there shall be no more mw« uﬁm signals in mweu of thet eguiva-
lent 4o an R, F. input of 1 microvolt resulting from either fundamental or
spurious frequencies generated within the recelver-transmitter, or from inter-

actions among such frequencies,

5.2.2.9.3.1 Spurious responses, other than those already considered which
are generated as the result of off-resonant signals combined with fundamental
and barmonic frequencies of oscillators and I.F. amplifiers shall be attenuated
to the same degree as specified herein for image rejection (see " 5,2,2.9.2 ).
This requirement shall be applicable when the receiver-transmitter is conditioned
for the reception of either double or single. sideband transmission,

5.2.2,.10 Audio output - The audio output from the AF amplifier shall be
available at the headset connector and phone Jack on the front panel for local
operation and at the rear multipin connector for remote operation. .

5.2.2,10, 1 Audio output voltage regulation - The audio amplifier shall be
8o designed that the output voltage shall remain constant within 30 per cent
(in volts) of the value obtained with a 600 ohm noninductive resistive load, for
a change in the resistive value of this load from 100 to 3000 ohms,

5.2.2,10,2 Maximum undistorted output - With an R.F. input of not less than
1000 microvolts, the maximum undistorted output (see L4, 1,11 shall be not less than
60 milliwatts, dissipated into a 600 ohm noninductive resistence load at the re-
mote output terminal of the audio amplifier; or with the audio level control aset
at the maximum output setting, the undistorted output appearing across a 600 ohm
noninductive resistive load connected to the phone jack shall be not less than

15 milliwatts.

5.2.2, 10 3 Audio level control - An audio level control shall be provided

on the front panel,

5.2.2.10,3. % Each receiver-transmitter shall operate in such a manner that
increasing values of R.F. input

vhen adjusted for the reception of A3J) signals,
shall not cause a decrease in output below 60 milliwatts of power (dissipated

into a 600-ohm, noninductive, resistive load) at any R.F. input level less than
at least 100 times greater than that value initially required to obtain 60

milliwatts of power output,

5.2.2,10, 3.2 Sidetone - Facilities shall be provided to monitor sidetone
at the appropriate receiver audio outputs when the unit is employed in & radio

set system,

5.2.2,10. 4 Audio amplifier frequency (a.‘f; ) response - The over-all audio
amplifier frequency response shall conform with the following:




5.2,2.10, 4,1 The zero db reference level for datermina'bion of a.f. response
shall be 6 milliwatts of a.f. power dissipated into.a 600 ohm non-inductive,
resistive load. ‘

5.2.2..10. 4,2 The a.f. reasponse shall fall within 22 db from 300 to 3500
cps, with a roll-off with no rise in voltage above 4000 cps.

5.2.2.10, 4,3 The requirements of 5.2.2. 10, 4,1 and 5.2.2,10. 4,2 shall
8pply for any audio power level from 1 milliwatt up to maximum rated undistorted
power output and for any noninductive, resiative load from 100 to 600 ohms,

5.2.2,10. 4%, 3,1 The foregoing requirements for a,f. response are predicated
on the measurement of this performmnce characteristic with the use of an a,f,
generator which simulates the final detector impedance as "seen" by the detec-
tor load, The a,f. generator, in series with whatever impedance is necessary
to complete the simulation of the detector audio driving impedance, shall be

connected across the detector output load,

5. 2 2.10. 5 Output signal-to-hum ratio in the receive mode - The output
signal-to-hum ratio for AM, upper sideband or lower sideband shall be not less
than 4O db for an ad,justment of the a,f, level control for mximum output, 35
db for an adjustment of the level control for 6 milliwatt output. These limits
shall be applicable under conditions of adjustment of the receiver-transmitter,
with & constant signal of 1000 microvolts applied to the antenna input through

a standard dummy antenna

5.2.2.10, 5. 1 The requirements of 5.2,2.10,5 shall apply to all hum and
noise arising in the final detector and the audio emplifier circuits of the
receiver~transmitter, as well as the hum arising in other circuits that produce
bum modulation or similar effects on the R.F. input signal,

5.2.2.11 Menual "R.F. gain" - The manual “R.F, gain" shall have such range
as to permit a variation in the over-all gain of the R,F, and I.F, amplifiers
of the receiver-transmitter of not less than 125 db in the receive mode,

5.2,2.12 AGC characteristics - The AGC shall operate in such a manner as
to hold the audio output level constant within a total tolerance of 3 db for

any variation of input signal between the limits of 5 microvolis and 100,000
The increase in audio level from 1 microvolt to 5 microvolts ahall

microvolis,

not exceed 6 db, The total harmonic distortion shall not increase above that
listed in - &.,lo . at input levels up to 100,000 microvolts,

5.2.2.12,1 The requirements of 5,2,2,12 shall ayply for the rollowing

conditions, single or in any combination:

() Any adjustment of R.F, tuning within the nominal frequency
range -of the receiver-transmitter,
(b) Any adjustment of the "A,F, OUTPUT LEVEL" control from such -
- settings &8 1o obtaln maximum undistorted output down to
minimum output or up to the point of overload of the audlo

amplifier,



(ec) Any constant level of carrier modulation between 10 ana 90

per cent,
(d) Any modulp.tion frequency between the 1imits of 300 and 35?0
cps, | ,
5.2.2,12,2 Resonant overloed - Rescnant overlosd (see 4,1,11) shall not

occur at any R,F. :anut level below 1 volt.

5.2.2, 12 3 AGC constants ~ The AGC time constant shall be 50’ arranged that
the rise time ghall be less than 30 milliseconds.

.l. TR

o

o, RPN t N .

| o
5.2,2.12, 4 Time constant of recovery from surge inputs - The design shall

be such that with the receiving channel’ operating under standard conditions as,

for the reception of Al signals,s sherp pulee of Cf input signal; at reson-
ance, with a maximum amplitude in excess of 5 volts (to simulate ‘‘static" -
surge) shall not cause & reduction in semsitivity that will persist in excess

of 1 9econd after cessation of the input surge.

5.2,2,12,4,1 '.l‘he 'bime conatant shall be basged on 'bhe build-up time for 63_‘
per eent of nominal aensitivity. Start of time shall begin a'b the mament of

application or. removal of the input signal pulse

5.2.2.12.5 AGC lineari'q - There shall be no evidence of blocking, or o
amplifier saturation at any input level up to 1 volt.

5.2.2.12,5,1 When a composite test signal consisting of two equal sideband
voltages which are not harmonically related and are displaced from the carrier
by between 300-3500 cycles-per-second, but from each other by not more than
1000 cycles-per-second, is applied to the R.F. input, any intermodulation prod-
uct present at the audio output shall be not less than 34 db below the audio
output level of each sideband tone up to & maximum R.F, input of 0,1 volts -
rms:. The audio output shall be taken across the remote output into a 600 ohm
non—inductive resistor, with an output level of not greater than 3 volts per

tone,

5.2.2,13 Operation in the receive mode in presence of strong R,F, inputs -
The design of the equipment shall be such as to offer the maximum possible pro-
tection against the effects of very strong R.F, input signals , particularly ~
with respect to cross modulation, blocking, key thumps, and spurious responses.
“Very strong signals” predicates R.F. inputs of the order of 10 volts,

5.2,2,14 Shielding integrity - The radio receiver-transmitter shall be
effectively shielded so that when the antenna input circuits are isolated

through a well-shielded dummy antenna (see 4, 1.1), it shall be capable of opera-
tion, in an interfering R.F. Tield of 10 volts per meter, at any frequency within

the specified nominal frequency range of the receiver-transmitter when adjusted
‘for standard conditions as for the reception of A3j signals,




5.2.2,14%,1 The dummy antenna and the antenna input connector shall be
shielded so that they will not contribute to signal pick-up,

5. 2; 2.1k, 2 " e in‘berfering signal entering the receiver-transmitier shall
be not more than 100 microvolts. referred to the antenna input terminals,

5.2.2.15  (BFO) control - The BFO control shall operated (when the mode
switch is set at CW) so as to permit a variation of the frequency of the beat

frequency oscillator by not less than *3000 cps-.

5.2,2,15. 1 . The variation of frequency versus angular rotation of the BFO

shall be substantially linear, The frequency of the BFO shall increase in the
clockwise direction and decrease in the counterclockwise direction of the con-

trol,

5.2.2.16 Modes of transmit operation -~ The following transmit modes of
- operation shall be provided in the reqeiver-transmitter:‘

5.2.2.16.1 CW(AL1) -

5.2,2,16,1,1 @ CW operation shall be provided on the carrier frequency.
CW hold circuit shall be provided having a hang time of approximately one
second so that no relay in the receiver-transmitter will be slaved to the CW
The keyed CW wave shall be free of transients and splatter to the degree

A

key.
specified under spurious responses, A sidetone output shall be available for
moni-tor:'i.'ng.._' : o . ‘ .
5.2,2,16.2 AM(A3) -

5.2.2.16.2.1 Emission in the AM mode of operation shall be comprised of

the carrier frequency and the upper sideband portion of the modulator output.
AN internal control shall be provided to permit adjustment for full carrier
level in the AM mode (100% modulation), The phone input shall be available on
the sidetone line for external monitoring. '

5.2.2,16.3 Single Sideband (A3a and A3j) -

5.2,2,16.3.1 An internal control shall be provided to permit selection of
the single sideband mode for the following neminal lsvels of carrier insertions

1) full-carrier insertion (0db)

2) -10 db of carrier suppression
3) -20 db of carrier suppression
4) full carrier suppression

5.2.2.17 - Spurious responses, transmit mode - Spurious responses of the
receiver-transmitter shall be measured and their data shall be recorded. All
spurious emissions shall be measured with respect to a single tone 0.25 watt
PEP output when the receiver-transmitter is terminated in a standard 50 ohm

dummy load,.
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5.2.2,17.1 .  Second harmonic radiation - All spurious emigsions occurring at
frequencies corresponding to the second harmonic of the desired freguency of
the receiver-transmitier shall be-measured and recorded, as prescribed in MIL-
STD-449, or an equivalent technique, on each of the primary frequency chamnels,
Second harmonic radiation shall be suppressed not less then 35 db,

5.2.2.17.2 Carrier sugpreasion - In ‘the A3a and A33 modes of operation
the carrier shall be adjustable to at least -50 db with respect to a single
tone 0,25 watt PEP output when the receiver-transmitter is terminated in a

standard 50 ohm dummy load, :

5.2.2,17.3 -Intermodulation distortion - Intermodulation distortion shall
be measured and recorded on each primery frequency band of the receiver-
transmitter, Suitable audio modulating voltages shell be applied to the input
terminels in such & manner as to comprise a standard two-tone audio input

(44 mv/tone) and the output shall be adjusted so as to supply 0.1 watt PEP to
the standard dummy load. All intermodulation products will be at a level at
least 35 db below the standard output. ' ‘

5.2.2.17. 4 " Output signel-to-hum ratio in transmit mode - Output signal-
to-hum ratio shall be measured using a single tone input of 1000 cps adjusted
to produce an output of 250 mw. PEP. All primary supply frequencies and
multiples of primary supply frequencies shall be suppressed a minimum of Lo

db at the R.F. output. :

v 5.2.2,.18 A Audio compression - An audio compression circuit shall be provided
to permit operation using signals of +20 db above nominal without undue dis-

tortion.




6, DRAWINGS AND TECHNICAL PUBLICATIQNS

601 Technical publications:- Technical . publications of the type and que.ntit
required shall be as specified in the contract. The radia set ANAIRG-BS tech
nical manual shall additionally include complete data on the acceasory um.t
CU-937IﬂB. antenna coupler, _

6a2 xfianu acturing drawings shall be suppl:.ed in accordance with class 1,
type B of MIL~D-17419, unless otherwise specified in the contractor order.
Manufacturing drawings supplied shall be complete, clear and reproducible and
shall contain complete manufacturing data including material lists, material
specifications and source of supply, fabrication and asselbly data, test -
limit data, module (electronic assembly) test specifications, and final tes'b
procedures and limits.

29



7. QUALITY ASSURANCE PROVISIONS

T. 1 Unless otherwise specified in the contract or purchase order, the supplier
is responsible for the performance of all inspection requirements as specified
herein, The Government reserves the right to perform any of the inspections set
forth in the specification where such inspections are deemed necessary to assure
supplies and servicea conform to prescribed requirements

7.2 General inspection - Sampling, examination, and tests shall be as
specified in MIL-E-16400, except as otherwise specified herein,

7.3 Preproduction inspection - Preproduction inspection shall be made on at
least one preproduction unit at the place of menufacture under the supervision

of a designated Bureau of Ships representative, unless notified otherwise, in
accordance with the requirements of MIL-E-lGhOO The preproduction inspection
may be divided between two unite to conserve test time, For example, screened-
room bench tests may be conducted on one unit while environmental tests are con-
ducted on the other unit. The division of the tests between the two units shall
be determined by the contractor so long as he first determines from tests per-
formed on both units that the two units are reasonably identical, and that other
tests performed on one unit and not on the second unit are equally applicable to
both units,: The reliabllity tests specified in Tolie3 will be acceptéd in lieu of
the accelerated life test of MIL-E-16400, It shall be the responsibility of the
contractor to prepare a test schedule, including details concerning the manner in
which tests are to be conducted and tolerance limits recommended, Three coples of
this test schedule and associated data shall be submitted to the Bureau of Ships
for approval not less than 30 days prior to the start of the preproduction tests.

7.3.1 In addition to the preproduction inspection specified in MIL-E-16400,
the inspections specified in 7.3.1.1; 7.3.1.2, and 7.3.2 shall be conducted, at
the test points and under the conditiona specified herein, with the radio set
under test and operating under standard conditions of test except as may other—
wise be specified in a specific test requirement. The Equipment Frequency
Spectrum Signature (4.5.12 of MIL-E-16400) need not be performed,

7.3.1.1 Receiver-Transmitter RT-—618/URC -

7.3.1.1.1 Accuracy of main tuning indicator calibration -~ Measurement shall
be made at five points in geometric progression, (starting and ending with the
nominal end frequencies).

7.3.1.2.2 Linearity of main tuning indicator calibration - Measurement

s8hall be made at every 100 Kc increment of the highest frequency primary fre-

quency band, -wt every 10 K¢ imcrement of the last 100 Ko imcrement, and at every
0.5 Kc incrememt over the last 10 Kc tunimg imcrement,




| , Ta3eleld3 Frequency and gain stability - Frequency and gain stability sha
] be measured as follows for an R.F. frequency of 7.5 Mc: ,
1 . ' Ea) Sixty-minute warm-up period (see 5.2.2.2.1).

L b) Iine voltage variation, as specified in 5 2.2.2.2, :

; ‘¢ Variation in relative humidity as specified in 5.2Q2Q2030

d) Variation in smbient temperature as specified in 5.2.2.2.k.

e) Control variation ss specified in 5.2,2.2.5,

Te3elelols Reﬁm'nuon- Each primary frequency band shall be carefully
sxplored for e ce of regeneration.

T+3:1,1.5 Standard sensitivity - Measurements shall be made at the nominal
end frequencies and at the geometric mean of these frequencies for the USB
mode of reception. In additiom, sensitivity measurements shalll be made in the
ISB, M and CW mode at the frequency with the lowest USB mode sensitivity.

Te3els1s6  Gain variatiom - Measurements shall be made at the same frequen
cies as for 7.3.1.1.5 with the radio receiver set conditioned for the USB mode
of reception. In additionm, gain variation measuremnts shall be made in the LS
AM and CW modes at the primary i‘requancy band with the woratJUSB mode gain
variation,

Te301.1.7 Over-sll selectivity - Measurements shall be made in each mode
operation with the recelver-transmitter tuned to 7.5 Mc and 20.1 Mc.

T:3:1.1.8 Cross-modulation selec'bivit - Measﬁrement“ gshall be made for an
"R.Fe input frequency of 7.5 Mc and 20.1 Mc nominale

Te3s1.1.9 I. F. rejection ~ Measurements shall be made at the nominal end
frequencies of each primary frequency band.

Te3el.1,10 Image rejection ~ Measurements shall be made at the nominal end
frequencies of each primary frequency band.

Toe3elel.1ll Other gpurious responses -~ Each primary frequency band shall be
completely expilored for evidence of spurious responses which fall outside of t
allowable limits.

Toe3elelel2 Audio output voltage regulation -~ Audio output variation with
change of load impedance and with variations of input signal level shall be ma
--a% the line output of the amplifier, as specified. A measurement shall also b
made at the gudiec output delivered from the amplifier to the head telephone ja

T+3e1.1.13 Maximum undistored output - Measurement shall be made for a nom
R.F. input frequency of 7.5 Mc, .

Te 3.1.1.1)4 Resonant overload =- Measurement shall be made for a nomnal R.F,
imput frequency at 7.5 Mce
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7.3.1. 1,15 Audio amplifier frequency response - The audio amplifier shall
be measured from the final detector to the audio line output terminals (600 ohm
load) over the range of audio frequencies from 30 to 30,000 cps. :

7.3.1.1,16 Output signal-to-hum ratio - Memsurement shall be msde, under
the specified adjustment of the radio receiver, for an R.F, input frequency of

7.5 Me.

7.3.1L.1.17 Manual "R.F. gain” - Range, and degree of variation in output
with change of control setting shall be measured at T.% Moe \

7.3.1.1.18 AGC characteristics - AGC characteristics for the radio receiver
when conditioned for the reception of double sideband A3 signals, shall be meas-

ured for R.F. input signal levels at 7.5 Mec,

7.3.1.1.19 Time constants (see 5.2.2.12,3) - The SSB-AGC time constant
shall be measured for & nominal R.F. input frequency of 7.5 Mec.

7.3.1.1.20 Time of recovery from surge inputs - Measurement shall be made
for an R.F, signal of 7.5 Mc. ‘
7.3.1.1.21 "BFO" control - The output frequency range of the "BFO" vernier

control shall be measured for an R.F. input frequency of 7.5 Mc. The shielding
integrity of the beat frequency oscillator shall be measured over the full range

of the "BFO" control,

7.3.1. 1,22 Standard power output - Measurements shall be made at the nom-
inal end frequencies and at the geometric mean of these frequencies for each
primary frequency band. Power output measurement shall be taken for each mode
of transmitter operation on the 2 Mc., 16 Mc., and 29 Mc bands,

7.3.1.1.23 CW output and hold characteristics - The radio transmitter shall
be checked for spurious outputs and splatter as specified herein in the CW mode
of operation. In addition, power output shall be measured at the nominal end
points of each megacycle band., The average power output shall be no less than
62.5 mw, when the transmitter set is terminated in 50 ohms, The CW hold circuit
shall be checked to insure that no relay in the set is activated providing a
hand key is operated at a rate no slower than one dot cycle per second.

7.3.1.1.2k4 Sidetone output - Audio sidetone outputs shall be checked in each
mode of operation to insure operation.

7.3.1.1.25 Spurious responses - Each primary frequency band shall be com-
pletely explored for evidence of spurious responses which fall outside of the
allowable limits,

7.3.1.1.26 Intermodulation distortion - Measurements shall be made at the
nominal mid-frequencies for each primary frequency band,
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Te3eleda27 Oubput signal-te-hum ratio - Culpul signaleto-bun ratio on |
shall be chécked ‘on the 2 Mc, 16 Nc, and 29 Mc bands, on both USR and LSB.
Fresquency components in the output corresponding to the primary supply meqw

and harmonics of the primary supply frequsncy shall be noted,

7.3.1.1.28 Audio characteristics - The audio cirsults shall be checke
frequency and gain characteristics, Speech processing shall be checked to i1
that an essentially constant amplitude of modulation is maintained for variai
(within the limits of microphd&}a input voltagea) in speech intensity and shal
not cause variations in power output. ‘

Te3:Xed 29 APC =~ With a two tone sudio input of Ll millivolts (mv) pex
tone, the application of a simulated APC voltage shall be capable of raducine
the output power to at least 50 mw,

7.3+.2 Test Procedures - Tho procedures to be pursued in the conduct of th
test specified in .31, shall be as specified herein. It shall be: v
when a specific test procedure is not specified herein for any glven test re~
quirement, that test shall be performed in accordance with accepted conventio
practices,

T:3.2.1 ' Recelver«Transmitter, RT=-618/UR -

T43.2.1.1 Frequency anch}in stability -

Te3e2.1.1.1 Smx*y minute warm-up peried - The warm-up period shall begin
after exposure of the equipment For the ambient temperature for a period of n
less than 1 hour with no power appliesd, to establish the temperature ‘&t the s.
value as the ambient. Frequency measurements shall be made at intervals. of 1

more than £ minutes for the first 10 mirmtes, with the first measureménts mad

2 minutes after power is applied. Measurements shall be made at intervals of
more than 5 mimates for the next 20 minutes, and at intervals of not more thaz
10 minutes for the last 30 minutes. ' ke

Te342e1.1.2 Line voltage variation - The equipment shall be opera‘ced
1 hour from a constant supply of 103.5 volts (or 25 volts on DC) in any const
ambient temperature. The shift from 103.5 to 126.5 volts (or 31 volts on DC)
shall be complebtad in o Lime interval not to exceed 5 seconds. The frequency
gain varlabtlony sheil be determined from measurements made at the end of 1 ho
stabilization period and alt the end of 1 minute period following the shift in
voltage.
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7.3.2.1.1.3 | " Humidity - Frequency and gain variation shall be measured
with the radio receiver tested in accordance with the requirements of MIL~E-
16400 for humidity tests, but modified per 3.9.(a) as to the highest operating

teast temperature,

7.3.2.1. 1. 4 . Temperature - Frequency snd gain stability with temperature
variation shall be determined for Al signals, using the procedure specified for
the temperature tests for cisss 2 equipments {(under operstiang conditioms) in
MIL-E-16400, but modified per 3,9.(a). ‘

T.3.2.1.2 Over-all selectivity - Over-all selectivity shall be measured
by applying an unmodulated R.F. input, at various frequencies off resonance,
to the radio receiver through a standard dummy antenna to maintain a constent
output from the final detector(s), as indicated by measurement of final 7
detector(s) AC or DC current or voltage output, :

7.3.2.1.3 Cross-modulation selectivity - Cross-modulation selectivity
shall be measured hy applying a signal of 100 microvolt that is modulated 90
per cent at 1000 cps at the resonant frequency to which the radio receiver is
tuned, and adjust the gain of the set to produce 60 milliwatts of a.f. output
(across the line output connector), The modulktion of desired signal shall
then be removed, and an interfering off-resonant signal, modulated 90 per

cent at 1000 cps shall be applied and adjusted in frequency and amplitude to
produce & cross-modulation a,f. output level of -10 db without any change in
the control setiings of the radio receiver, This interfering signal shall then
be readjusted, in both frequency and amplitude on both sides of the resonant
frequency to which the radio receiver is tuned, so as to produce -10 db of
interfering output as the result of cross-mpdulation at the various fregquencies
off resonance, It shall be determined that the interfering output is true
cross-modulation by shutting off the desired signal carrier for each measure-
ment, The interfering si 1 input level shall range from a value which begins
to produce the cross-modulation phenomenon at the closest possible spacing to
the desired signal frequency, up to interfering signal levels of at least 5
volts, The cross-modulation selectivity shall not be abrogated for desired
signal inputs up to at least 60 db above gtandard sensitivity input. The
cross-modulation performance shall be measured in the A3 condition of reception.

7.3.2. 1. 4 . Audio amplifier frequency response-Audio amplifier frequency
measurements shall include the audio circuits of the detector. The input
level shall be maintained constant and the output measured across a 600-ohm
load at the line output receptacle, over a frequency range from 30 to 30,000
cps., ‘The audio input voltage shall be applied to the detector output load
through a resistive impedance representing the equivalent resistance of the
detector, as an audioc generator (for example, one-half the diode load resis-
tance in & series diode detector). The output level at 1000 cps shall be get

to 60 milliwatts. Overload shall not occur at any measurement frequency during

this test and proper account shall be taken of audio hum and noise on the output

readings. '
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Te3e2.1e5 AGC characteristics - Measurements shall be made of maximum
change in audie output for RF inputs between the limits of the threshold of
operation and 1 volt,

Te3e2ske6 Power ouiputs - All power output measurements shall be made by
aprlying & suitable DC bias to the average power control line in the radio
transmitter and adjusting this DC blas so that the aversge of PEP is equal tc
that speciied in the particular test requirements contained herein,
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7.4 ACCEPTANCE INSPECTION

T.4.2 Production inspection - In addition to the production inspection
specified in MIL-E-1PB00 the manufacturer shell conduct the following additional
inspections as a minimum, on each production unit. at nominal line voltage and room
amblent temperature and humidity conditionsg

T.h4,1.1 Receiver-Transmitter R'J.‘-618/URC-

(a) ‘A_couraoy of main tuning, indicator calivratvion
(v) vLineerity of main tuning indicator calibration,

(c) .Frequency stebility , except that tests shall be conducted
on the frequency standard eleotronic subassembly only,

(@) Vibration - Each equipment shall be subjected to a 5 minute
- vibration test at 20 cps, 0,020 inch double amplitude, with-
out & shock vibration mou.nt and with the equipment in the ‘

‘ horizontal plane. s

(e) . Receive mode ‘tests as follows~
L Sensitivity
2. Gain variation

3. lOver-all selectivity except that measurement shall be
- made for USB, ILSB and AM modes only.

h, IF rejection except measure images due to first IF

- only.

Image rejection

.

Audio output voltage regulation
Maximum undistorted output,

Resonant overload

o oo N ) o

Manual “RF gain"” control exeept that measurements shall
be made only for an RF input frequency of 7.5 Mc,

10, Output signal-to-hum ratio except that measurement shall
be made only for an RF input frequency of 7.5 Mec, '

3

11. AGC characteristics.

12, "BFO" control. Record frequencies for both ends énd center
of "VAR. BFO" control,
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() ‘!mmt mode tests as follows:

. Power ocutputs for each mode of operation.
. Intermodulation distortion. A

Opposite sideband suppression.
Carrier suppression.

. Spurious outputs,

Output signal~to-hum ratio,
Speech compreasion.
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T el1e2 PRODUCTION CONTROL INSPECTION

Production control inspection shall be conducted on two units of
the first twenty-five production units and thereafter on one unit out of each
twenty«-five production units for the remainder of the production run, ' Inspec
- shall include that specified in MIL-E-16400 and in 7.3.1 except that the foll.
ing will not be required.

. P N . woe L vy g Y g
valded ok Aerelvape carsamibher B0 0 (IR0 -

J Weights and dimensions.

) Water cooling.

)  Enclosure.

} Radio interference and undesired radiation.
)} Equipment frequency spectrum signature.

) Weld test. o

) Cross-modulation selectivily.

3 Cperation in presence of strong Rl Jields,

) Kadin frequency interference,

) Envirormentsl testsz,

J teliability tests as uvecilics ir 1 L-l-16L00

Tolie2,2 Operational « The over-gll equipment shall be subjected to a 16-h
power-on condition, with a continuous receive-transmit keying duty cycle of a
30 minute receive condition and a 5 minute transmit condition at 100 watit{PEP)
sutput with & standard two-tone input and into a satisfactory dummy load. The
centractor shall retain copies of each equipment final test report for a perio
of 3 years after delivery of the final equipment and shall make such reports
available to an authorized Government representative upon request.
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7.4.3 RELIABILITY TEST

Each of the production type equipments subjected to the tests apeciried
in 7.4 shall meet or exceed the MIBF as specified in 3.8,

T.4.3.1

‘Terms - The following terms are applicable for the reliability
tests: L . oo ; ,

. (a) Failures - Equipment failures are defined as any departure
from the performance required by the detailed equipment
specifications or operations outside the assigned tol-

- erances sand not correctable by adjustment of controls,:

(b) Primary failure - A primary failure is a failure which 1
has no significent relationship to prior failure of .
other parts in the equipment, -

(c) Mean-time-between-failures - The MTBF for a particular
equipment in a given time interval is the mean value.
of the operating periods between primary failures ‘

" occurring in that equipment du¥ing that interval, . It -
is assumed for the purposes of this specification tha.t
the density function of times-to-failure is exponential

~and that the MTBF will: remain constant throughout.the: .
useful life of the equipment, The mean operating time:
between primary failures will be.used in this specifica-
tion as the index of reliability,

7.4.3.2 Maintenance - Corrective maintenanee shall be mterpreted as allow-
ing for the replacement of faulty semiconductors, crystal diodes, fuses or tubes,
relaignment and calibration operations, and other minor mintenance items vhich

can be effected with a minimum of effort.

T.4. 3. 3 : Accept-reject criter:l.a - The equipment 1eliab111ty accept—reject
crlteria shall be as in table V

Tabl‘"e V. - Accept-reject criteria,

Time Failures
ormalized ’

testH RejJect decision Accept Decision Continue test
If below~noted failure If no failures are If number of failures
occurs on or before charged against the fall in range below at
corresponding time, ' equipment, equipment| time shown, contirue
equipment fails, %% passes, #¥* test, ¥**

0.5 6 0 0 to 5

1.3 7 0 0 to 6

2.1 8 0 0 to 7

2.33 9 0 R
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* Normalized test time is accumulated test time divided by the contract
specified MTBF,

*% Under no conditions is the test to be discontinued because of a decision
to pass or fail the test per columns 1 and 3 until the equipment has
accumulated an operation time of at least 450 hours, The accept-reject
decision relates to the lot the sample represents, o

*#% The maximum test time shall not exceed TOO hours except when proof of
correction of specific failures is involved (see 7.4.3.3.1). If an
accept or reject decision has not been reached at the end of 700 hours,
the contractor shall analyze the test data as to cause of failure. If
failure is established to be a result of design deficiencies, the con-
tractor shall modify the equipments as specified in "{ 4.3.5, Otherwise

the equipment shall be accepted.

7.4.3.3.1 Fallures - COrrect:Lve maintenance can be applied in event of
fallure, A failure will be deemed of a random nature if after returning the

equipment to test, the equipment accumulates 100 operating hours without re-
current failure due to the same csause,

7.4, 3 3. 2 Satisfactory performance - Sat.isfactory performance shall be‘
Judged on each equipment tested and shall be indicative of all units of the
production followmg the last acceptable sample

7.4.3.3.3 1 Unsatisfactorz perf‘ormance =~ The failure of the sample shalll
indicate failure of all units manufactured after the last acceptable sample,

7. 4 3.4 Reliability test setup - The contractor shall provide all facili-
ties and test instruments for performing the reliability tests under the en-
vironments specified. The test setup shall be suitable for performing the
reliability tests for extended periods of time as required. Each test setup
of equipment for which a reliability MTBF determination is to be made shall be
provided for an elapsed operating time meter to determine the total hours of
operating test time accumulated on each unit, The test equipment of each test
setup and test facility shall be in proper operation and calibration prior to
start of the reliability tests and shall be checked each 24 hour period there-
after. Malfunction, failures of test equipment or facility, or conditions
oceurring in the test setup beyond limits specified and which cause failures in
the equipment will not be counted as relevant equipment failures, These fail-
ures shall be recorded and explained and corrective action taken to eliminate
recurrences. Rules and procedures for needed repair, replacement or calibra-
tion of the test facility; allowable breaks in testing including decisions as
to shift testing and shutdowns over weekends and holidays to be made during the
test must be anticipated and established subject to the approval of the Bureau
of Ships, prior to initiation of the test. Additional rules needed during the
test shall be developed entirely at the discretion of the Bureau of Ships, The
equipment shall be installed in the test setup and operated for a sufficient
length of time to insure that the equipment is properly adjusted and the test




T 43,4 Reliability test setup (Cont,)
facllity and test equipment are operating satisfactorily. After this check, the

reliability tests shall start and all deviations from specified minimam perfor»
mance limits shall be recorded,

7. Ik 3. 5 " Production relliability test - The production reliability test shall
be performed on the samples of production equipment selected in 7.4.3.5.1 from
those equipments which have passed the contractor's finmal production line test
(see T.4). Any modifications introduced into the equipment as & result of the
deficiencies discovered from the reliability tests will be included} in all
following equipments at no additional cost to the Government, These modifica-
tions shall be included immediately in equipments yet to be fabricated or
delivered, and retroactively to those equipments already delivered since the

last acceptab le sample,

7,l+ 3.5.1 +  "Selection of samples of equipment for. reliability tests -~ The
sample equipment for reliability testing shall be selected as follows:

(a) Two production equipments from the first ten production

equipments,’
(b)  One production equipment from each production group of
30 production equipments to the end of the production run,
(¢)  If the last production line group is less than 25, no addi-
tional production equipmen‘bs need be selected for testing

7.4,3.5.2 Reliabili‘gy test procedures - The reliability tests shell be
conducted using the test procedures specified herein.. :

7.4%.3.5.2.1 Environmental conditions shall be as follows:

Temperature hoee £5°C  (95°F to 113°F)
Input voltage 115 volts AC (+0 -2 per cent), ..
: ‘60 cps, single phase

7.4.3.5.2.2 “Test failures - In addition to equipment performance below the
specified minimum performance limits, any reduction in complete radio set per-
formance which prevents the equipment from performing its assigned task shall
constitute a failure. The operator is permitted, during the test, to restore
performance (where possible) by the use of corrective maintenance. (See 7.k 3.2)

T.4.3.5.2.3 = Test frequencies - During the reliability tests at least one
frequency shall be tested in each band as follows:
Frequency =~ » Meeclcle
Fl 2. 00
F2 5.1
F3 11,7
Fh 29.9




T.4.3.5.2. 4 Test schedule - The test shall consist of" three 8 hour sched-

* ules per day, the first being manned where performance measurements shall be

The second two may be unmanned and pertinent date will automatically be
Schedules shall be

made,
recorded only to the extent that instrumentation permits

as follows:
Two unmanned schedules

Manned_ Schedule

O to 1 hour - Make performance 2 hours - Equipment off,

measurements on f1, ,

1 hour to 2 hours - Eguipment
in "recelive'" condition.

2 hours to 2 hours, 30 minutes -
Equipment in "transmit" condi-

tion,
2 hours, 30 minutes t0 3 hours - 1 hour - Equipment in ' receive
condition

Equipment in "receive" condi-
tion, :
3 hour's to 4 hours - Make per- 15 minutes - Equipment in "trans-
formance measurements on 2, mit" condition.
4 hours to 5 hours - Eguipment 1 hour - Equipment. in receive
in "receive" condition, condition, - :
15 minutes - Equipment in "trans-

5 hours to 5 hours, 30 minutes -
Equipment in "transmit" condi- mit" condition

tion.
5 hourS, 30 minutes to 6 hours, 1 hour - Equipment in receive
30 minutes - Equipment in condition.
"receive" condition.
6 hours, 30 minutes to 7 hours - 15 minutes - Equipment in “trans-
Equipment in “transmit” condi- mit" condition.
tion. :
7 hours to 8 hours - Make per=-
formance measurements on 3,

2 hours - Equipment in "receive"
condition,

15 minutes - Equipment in "trans-
mit" condition. ‘

On each successive manned schedule, the starting frequency shall be the fre-
quency from the frequency table not used in the preceding manned schedule. The
two unmanned schedules shall be made on the last frequency used in the manned

schedule,

7.4.3.5.2.5 Minimum performance limits - During each of the specified per-

formance measurements, the contractor shall provide necessary tests to assure
equipment performance is not less than the following minimum performance limits:

(a) CW mode -
(1) Keying speed shall be at least 25 dot cycles

per second.
(2) oOutput shall be 50 15 watts average into a 50 ohm

load in key down condition.




(v) Single sideband mode -

(1) With a two-tone audio signal at level of 50 mv per
tone applied to the upper sideband local input,
the output of the transmitter shall be 100 watts
PEP intoc a 50 ohm load.

(2) Repeat (1) with an input applied to the lower side-

: band local input. :

(3) wWith modulation frequencies of 1300 and 1900 ¢ps,
all distortion products shall be not less than 30 db
below the peak envelope output.

(4) Opposite sideband suppression shall be at least
50 db below the desired sideband having a 1000 cps
tone input,

(5) Carrier suppression shall be adjustable to at least
50 db below a sideband tone of 1000 cps.

(e) AM mode - :
(1) carrier reinsert shall be adjustable to 25 watts on
- AM mode,

(2) With an audio tone of 1000 cps at a maximum level
of 50 mv applied to the upper sideband local input,
1t will be possible to adjust the sideband to equal.

- the carrier (with the carrier adjusted for 25 wattis),
Without changing any controls on the recelver-

. transmitter, the sideband power shall not vary more
than 3 db when the sideband frequency is changed to
40O to 2500 cps and the input level maintained at
50 mv,

(3) Under the test conditions of (2), the distortion prod-
ucts shall be at least 30 db below the carrier,

(d) Receive mode characteristics -

(1) Sensitivity - The gain of the receiver-transmitier on
upper sideband, lower sideband, or AM mode reception
shall not be reduced by more than 10 db from stan-
dard gain, The minimum ocutput level shall be at
least 6 milliwatts on the line output.

NOTE: Standard gain is the gain required to obtain standard output
with a 10 db signal plus noise-to-noise ratio and standard
sensitivity (1 microvolt input for single sideband and L
microvolts modulated 30 per cent on AM), Standard output
on the line output shall be 6 mv,

(2) AGC operation - With constant input of 100 microvolts,
audio output must stay within 3 db.

(3) Spurious response - With receive antenns input shorted,
no spurious response greater than an equivalent of 1
microvolt at the front end shall appear in the output.
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(e) Frequsncuenerator -
(1) Reference oscillator drift shall not exceed 1 part in
- 108 per day nor 1l part in 106 per month, If at the
end of each one month period it is impossible to re-
adjust the oscillator frequency to within 1 part in
10° of the starting frequency, a failure of the
reference oscillator shall be considered to exist,

7.4.3.6 Test log - A log shall be set up for use during the test. The
layout and use of the log shall be in general conformance with the requirements
of MIL-R-22732 and this specification and receive prior approval of the cogni-
zant inspection agency.

T.4.3.6,1 The test shall begin only after both the equipments to be tested
and the test. instrumentation facilities have had suitable operational checkout.

7.4,3.6.2 Under no condition is the test to be terminated because of deci-
sion to accept or reject the equipment in accordance with subsequent criteria
until each equipment under test has accumulated an operating time equal to or

greater than 450 hours.

7.4.3.6.3 © At the instance of each failure, a log entry shall be made on
a single line with observed data for each of the columns required,

7.4.3.6.4 Upon completion of 100 hours of test following a failure, with-
out reoccurrence of the same failure, notation shall be made ‘that the fa.ilux_-e
is considered random and shall not be counted in making the accept-re.‘ject

decis ion.

7 h 3. 6 5 On the occasion of a failure , the failed equipment shall be
removed and repaired without interruption of the test of equipments continuing
to meet test performance requirements, Upon decision that a failed and re-
paired equipment has been returned to representative operative condition, it
shall be returned to test without interruption to the tests of the equipments
continuing to meet perrormanee requirements,

T. ’+.3.6.6 - The absence of one or more equipments for the purpose of fail-
ure repair shall not affect the accumuletion of operating time by the schedule
unit until the scheduled test time of that unit has been completed,

T.4.3,6,7 . When an accept decision is made because of accumulated opera-
ting time, an entry shall be made on a separate line in the log of failures,
vith notation in column indicating that an accept decieion rather than a
failure occurrence has occasioned the -log entry.




T.4.3.7 Disposition of reliability test equipment - Upon completion of the
equipment reliability tests, the units used shall be returned to the production
line for any necessary refurbishing and production line final test and examina-
tion &s specified in T.4.1. The units selected for a reliability test shall
not be used again under the selection of equipments &s specified in 7.4,3.5.1,

7.4.3.8 . Samples tested - The contractor shall provide a list of gerial
numbers of equipment tested, This list shall be submitted in increments of
each 6 month test pe_riod , and applicable to the samples tested during that

period.




Ty,
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8. PREPARATION FOR DELIVERY
8.1 , Prepai'ation‘ for delivery shall be as specified in the contract or
order, ‘ » ' : '
9. NOTES
9.1 - Nomenclature rererred to herein and those assigned to the GFE units

. may be subjegt to change on any contract resulting in equipment produced in
‘accordance with this specification. , ‘

' Notice - When the Government drawings, ’ specifications, or other datsa
are used for any purpose other than in connection with & definitely related.
Government procurement operation, the United States Government thereby incurs
no responsibility nor any obligation whatsocever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data is not to be regarded by impligation or other- -
wise as 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,
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