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SPECIFICATION 

RADIO SET AN/URC-35 ( ) 

1. scopg 

lL .. l This specification covers the Radio Set AN/URC···35( ) • rl'his 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, shipbor.ne vehicles, for use :by beach landing parties and for em 
genet· shipboard use. The equipment operates in the 2.0 to )0.0 megacycles (me 
frequency range and provides transmission and reception of single sideband, CW 
AM (compatible) signals. · 

2~. APPLICABLE DOCUI1ENTS ·-
2,.. 1 The following documents of the issue in effect on the date of invi tatio; 
bids, form a part of the specification to the extent specified herein: 

SPECIFICATIONS 

BUREAU OF SHIPS 

SHIPS ... R--4185 
(and Ani.endments) 

SHIPS -A·-4:18 3 
( and Amendments) 

Specification, Radio Set AN/WRC-1( ) 

Specification, Antenna Coupler CU-937/UR 
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3. RJ~_9UIRJ!"f~ 

3.1 Models - Equipm.ents too be supplied sha.1:1 be preproduction and productic 
t --~ ·-
ype~ . 

J,l9.1. Pretroduction models - Preproduction models, in the quantity specified 
the contrac , shall be furnished for the preproduction inspection specified in 
The model(s) shall be o£ the production type~ 

3.2 Compqnents - The Radio Set AN/URC-35( ) shall consist of one each of the 
following: - · 

t (a) Recei ver-Tra:nsmi. tter, RT-618/tJRC 
(b) Amplifier, Radio Frequency .AM-3007( )/URT with Power SuppJJ.y-----··­
( c) Radio Remote control auxiliary unit .. 
(d) Handset, H-169/U including cord and plug assembly. 
(e) Shock and vibration mourtting system (packed separateJ.y) ., 
{f) Set of cable assemblies for equiJ;ment system interconnection, 
{g) Set of publication material ·as specified in the ecmt:ract, 

3'~2.1 AMPLIFIER, RADIO FREQUENCY AM-3007 p~u~T- The re~uirements f'or A.InpU. 
Radio Frequency .AM-3061( )/URT are as specif e in Bureau of Ships Specificatio: 
SHIPS ... R-4185, 13 April 1962, and its ameridnients .. 

3.3 Material. and Parts - The selection and use of material and parts in e. 
equipm.ent shall. be in accordance with MIL""E-16400, except as otherwise specifi1 
herein. Particular attention shall be paid to the unacceptable materials and · 
the nonstandard parts requirements o£ MIL-E-16400. Requests for waiver of spe1 
.fication requirements must be furnished prior to purchase of nonstandard parts 
the preproduction equipments. 

3~4 Design - The gendral design of the equipments shall be the same as the 
Government FUrnished Equipment ( GFE) unless otherwis~ specifically approved by 1 
Bureau of Ships, or as otherwise specified herein. Component material supplied 
must meet requirements of MIL-E-16400 or be specifically approved by the Bureau 
Shipsl> 

J.,4.,l GFE - The GFE is a developmental, service test type and requires extensj 
modifications to conform to this specification and additionally, requires exten~ 
production engineering designo 

3. 5 Construction - The construction of the equipments shall be the same as tr 
o£ the GFE unless otherwise specified herein. 

3 ... 6 Performance - The per.formance o:f the equipments shall be within th~ lilnit 
specified herein.., In the event of any conflict or inconsistency between the pel 
:fo1~ance or other requirements of this specification and the GFE, this ~pecificc 
shalJ. govern"' 

3.,. 7 Si.mplicity - The contractor is encouraged to perform analysis studies in 
to improve the equipment, reduce complexity and cost, as specified in MIL-E-164~ 

a 



• 

~.l.~abilitz - The equi.pMI.lts S'ball be desipecl tor a ~ 'of •14tenaace 
to conform to the reliabilitr requireDI.fJD'ts ot MlL .. E-16Jt.oO. l'urtbe~, 1ile 

t~~,r;c:ll:i. and prediction auaqs'is as specified in MIL-R-22732 is required. !be 
~f''j.nte Between Failure (Mml") for the Alf/URC-35 qstea •Q&ll be not less tbaa 

The requirement for "a:Lrd.aum of maintenance" sball be interpreted as 
the ready a11d rapid location and replacement of taul t;y COilpOD.ents, the 

replacement of' fuses, tubes and indicator l.am.ps, realignment and calibration 
,ions, and the abil.i ty to effect minor •inteuance opera tiona wi tb a DliniiiUIIl 

and ef'f'ort. 

9 9J2!rational reg.uirellents - Eaeh radio set shall give reliable performance, 
'Within the lim1. ts specif'ie4 herein, under the coa4i tiODa of iDterai tteat or con­
't,ill.'!uous operation upon ita uposv• :to the aclwrse conditions nora&~ eacouat4a;recl 
in Naval c011111unications service. Tbese coad,i ttoaa aball include at leaat ',t:De, 
:foll,owing factors, acting either separately or in aey combination: 

{a) Variaticm: in 81il)ient temperature vl. tbin ~ lilli ts specified 
tor class 2 electrcm.ic equipaeat in MIL·J;-16400, but aodi­
fied to +So0e tor the -.xiJIB.ua ope:ratiq temperature. 

(b) variation in relative hWDidity within the ¥-its apecified 
in MIL-E-16400. 

(c) 

(d) 

(e) 

(f) 

(g) 

Variation in pri•ey power suppl.7 voltap •nd trequenc,­
within tbe limits specified in 3.10.2. 

Operation wi tb. emal.l pbJ'sical separation between the receivimg 
antenna and antermas ot transmitters ot high power (up to 
500 watts radiated) without damage to the receiver and with 
maximum protection aaainst overl.oad, des~nsitization, cross­
modulation and intermodul.ation. 

Operation wi tb. miniJilWB susceptibil.ity to intentional and un­
intenticmal interferences of all types, ~Deluding intentional 
jamming. 

Operation in co~ajUDction with external acc~ssories as specified, 
without adverse reaction on, or coaprOIIi!lfe of 1 the nominal 
performance characteristics of the radio set. 

Operation withiD the radio iaterterence (rfi) and enclosure 
radiation lillita of MIL-I-16910. 

3 
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.3"10 General. 9h&racter.i.stica 

3.10 .. 1 F'reqtleney l"aftle ... The r.r~ range of the radio set shall be fro 
2. 0 to 29.9995 He • Each radio t~et ahall be capable of adjustment to any frequ 
1-ri thin this range in o .. S kilocycle (ko) increments. In additicm, the receiver 
shall include provisions for tuning between the 0.5 Kc increments with a verni 
frequency control. 

3 ... 10.2 Prima~ power source - Each radio set shall operate .from a primary po· 
source of ~8 vets DC nOiiiili81 supplied from an external source. Operation of 
radio set :tram. an internally mounted storage battery of an approved type shall 
also be possible. By use o.f an auxiliary power supply subassembly which C/m :-, 

mounted internally in the RF Amplifier in place of the battery, operation f'ro~rt 
1~5 v t ·10%~ 48 to 450 cycle, AC power source shall be possible. 

3.10.2 .. 1 The self-contained, rechargeable battery shall have the maxtmum s 
of-the ... art ampere hour ca.paci ty toward attaining as closely as possible a desi1 
objective of providin~ 8 hours of continuous operation with a receive-to-transJ 
ratio of' 9 to l at 25 tS0 c ambient temperature and transmission in voice sing: 
sideband mode.,. 

3.10.3 £ve~~~l. dime:t:!!.~.n~ .. -an?,;_!~~J!fl~S 

] .. lO,.J,.l The maximum dimensions and weights of the radio set shall not exc• 
t.he following~ 

Item Width De~th* Height Wei~h~ 
Inches Inches Inches Pounds 

Receiver-Trans-
md.tter 17-3/8 lB-l/2' 1 60 
R .. F. apl:L.tier 17-3/8 18-1/2 7 50-l(-,'H~· 
Power Supply 4-3/4 11-1/4 5-3/8 25 
Remote ControlL 8-l/2 6 6 6 
Shock/vibration 
mount 19-3/4 16-3/4 3-l/).j.~P~- 16 

-l~Kx.c1usi ve of rear connectors 
~H~Haximum unloaded height of bedplate 

***Without Power Supply installed • 

.:? .lC .. 4 Each radio set shall be of such design as to provide the follom.ns 
modes of operation: 

Al Continuous wave telegraphy ( CW) • 
A2 Modulated continuous wave telegraphy (in receive mode) • 
AJ Telephony (AM compatible) with :f'ull carrier and upper sideb~1d 

modul.atiOD. 
A3a Single sideband, reduced carrier., selectable sideband (in t.t•ansmi t 
A3j Single sideband suppressed carrier, selectable sideband. 

-h 



• 

J,.,lO"S Method of: tumns- Frequency selection of the reoeiYer-trans:mitter 
over the complete frequency range of the radio set shall be aeocaplished 1JD 
inc~ts of o.S Ko., where changing the setting of the digital tuning knobs 
is all that its required to tune the radio. Tuning between the o~S ko., 
increments in the receive mode shall be possible with a vernier frequency 
control. Frequen~ tuning of ~he RF amplifier shall be accomplished auto­
matically when the digital tuning knobs of the associated receiver .. transm:i.tter 
are switchedo Broadband RF input, interstage, and output trans.formers shall 
be utilized and there shall be no tuning adjustment required when changing 
frequency other than switching these transformers. 

J.l0~6 Averas;e Power controll. - 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 output, keeping the RF amplifier average 
power output within safe limits when operated as a system. 

3.10.7 Peak ~wer control - A peak power control circuit (PPC) shall be pro 
vided in tlie eq pm.ents 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~resis"liing~st.eel. Parts or components covered by specifi 
tionss are exempt from this requirement~ 

J .10. 8. 2 'l'est points ·· Test points shall be so provided and located as t 
J 'W'I!JU; 'l;lw :i,<;'o':i'a"{t"oi:)·- ·o:f-rnalfunct:t on to w:i.thin any major uni "li or subassembly an 
to check electronic assembly gnlmJ. 

3 ~ 10,.8,.3 Filters ~ Filters used in the sideband selection process shall b 
c1ect.ro~mechanicai or crystal .filter type. 

3.,10 ... 8.4 Tropicalization - Tropicalization of the radio set or any compone: 
thereof will not be required. 

3.10.8.5 
employed • 

Blown £use indicators .. Blown fuse indicating .fuse holders shall 
A spare luse iiolder is not required. 

.3..,10.8.6 Solid state deVices - Each radio set shall make use of solid stat 
devices to the maidmum eilent possible in order to increase the reliability of 
equipment. Use of commercial. grade solid state devices will be parmi tted 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 specified on 
corresponding JAN data sheet when a corresponding interchangeable HIL approved 
vers:i.on is availabl.e.- Information shall be provided in the equipments technic 
manual concerning suitable interchangeable equivalents. 
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3.10.8.7 ':l.la$ -~ • A id.ll8 ...,._. WiU J'a~G'b. 11e ..-qutrd. 

3. 1.0. a. 8 rues ... :r.ea .-u be a?. the llU• tun tne aucl •u -.. ~ 1a 
a ruse ho14er 1 as specitied in 3.10.8.5. 

3.10.8.8.1 Both •idea ot the AC power line ahall be tuaecl 

3. 10. 8. 9 Head telefhone and flup - !feed- telephone• and telephone plugs are 
not required to be furnished by the con-tractor. 

3 .. 10. 8. 10 · Hand keys and PlUS! - CW band keys and plug• are not required to be 
furnished by the contractor. 

3. 10. 8. ll Securing devices - Corrosion resisting steel, slotted heacJ 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 panels and electronic 
plug-in assemblies. 

3.10.8.12 Circuit alignment- Resonant circuit• Bball be provided witb·ad-
justable trimnlers, or equal.ly 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 Composite bandpass filters -.y be furnished as sealed units 'With-
out trimmers, provided the input and output sections which are designed to couple 
to transistors, do not reQUire a-djustment. · 

3. 10. 8. 13 Minimum electrical functional prts - ''l'hS recei'ft~rSnsaitter shall. cc 
subdivisions of electrical circuit f'unctions in the form of replaceable, plug-in 
el.ectronic assemblies conforming to MIL-E-16400 (see 3. 10. 8. 18. 5). 

3. 10. 8. 14 Electrical components - In cases 'Where appreciable savings in cos~ 
may be incurred, or where physical size precludes the use of MIL-STD-242; _appro~d 
eJ.ectrice.J. components, or nonstandard parts, approved by the Bureau of Ships 1 may 
be used provided that performance of the radio set is maintained at a level con­
sistent with this specification • 

. 3. 10. 8. 15 Ligbts - A dimmer control. for the equipment panel J.ights will. not 
be required. 

3. 10. 8. 16 RF input and outpt connectors - The coaxial radio frequency con-
nectors (receiver anterma receptacle, external frequency atandard input, :R1' 
amplifier output) sball be type. 1f, selected tor use with RG-10( ) /U type cable. 
The receptacles sball be JD.OUDted at tbe. rear o:t the equipment cabinets and shall 
be sui tabl.y labeled. 
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3 .10. 8 .l. 7 RF 1nput c1rcu1 t - The RF input circuit for the receiver­
transmitter she.~~ be designed for a.. nomina~ 50 ohm input and shall be 
protected ' from dama.ge from high voltage or current surge inputs. It is 
anticipated that an RF voltage of 100 volts may be encountered at the 
receiver-transmitter antenna input connection. In order to meet this re­
quirement an RF overload circuit shall be provl.ded between -the e.nte!m& 
input connector and the RF preselection circuits of the receiver-transmitter. 
This overload circuit sha~l 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-lo8. 

3.10.8.18.1 The receiver-transmitter shall consist basically 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. Locks 
shall be provided to maintain the chassis in 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 un1 t. · 

3.10.8.18.2 The cabinets shall be of' aluminum. Retractable chassis 
slides shall be provided to enable rapid 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
tra.nsmi tter and power amplifier units shall be designed to permit s tand.ard 
rack mounting when required. 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 a 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. 
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3.J.0.8.lB.4 The :follOWing controls, meters,. lights and receptacles shall be 
provided on the equipaent un:1 t :f'ront panel.s r 

(a) RECEIVIR-TIW1SMITflm 

FREQUENCY 

FREQUENCY VI!RNIER 

UNLOCIO!:D (light) 

... .a.ao-GAIN 

AUDIO GAIN 

JIOISB BLABD:R 

LIGH'fS 
BFO 

LOOAL-RI!HOTB 

MODE SELECTOR 
FUNCTION SELmroR 
lWiDSEr 

HEADSET 

CW KEY 

ll"tmctional dueription 

Knobs to provide tuning to 0.5 Kc. 
· increments. 

To unlock the oscillators and provide 
for variable tuning in the receive 
mode cm.:cy-. 

Jlfimature ;yellow light to iad::tcate 
oscillator -.ooked. eondi tion whea 
using the trequenc;y ve~er ccm:trcl. 
in receive mode. 

'l'o cemtrol the gain of the R.F. and 
I.F. amplifiers in the receive modeq 

To control the audio output level in 
the receive mode. 

To turn noise blanker oiroui t on or of: 
and to adjust threshold 'level. 

To switch dial lamps on or ott. 
To provide BFO pitch. ac)Jus"tiQlent in the 

OW reeei nt Mde. 
'l'o tras.:fer the operating control poin1 

between the local handset or CW key 
aDd a remote control station. 

To select the desired mode of operatim 
To select OFF, STANDBY, TRANSCEIVE. 
Handset receptacle for use with Navy 

handset H-169/U for transmitting and 
receiving. . 

Capped headset phone jack receptacle 
:f'or monitoring in local operation. 

Capped jack receptacle for local CW 
hand key plug. 

3.J.0.8.18.5 · . ., -~n modular ( el.ectronio) assemblies - The •plug-in" modular 
• ;<. electronic caaaa · . ·. sh&!! be as to110ws: .,._, . .__._ . 

( a) RECEIVER-TRANSMITTER 

~t!) 
(1 
('I 
(1 
(1 . .) 
(l.) 

R.F • .Amplifier 
frans1ator/-.ynthesimer 
Mode·seleotor 
Receiver I-F./ audio 
Frequeney.·standard 
lfoin blanker 
'l'ransini tter audio 
Transmitter I.F. 

8 
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3o~Oo8.~8o,.l The dust covers or all plug-in electronic modular assemblies 
employing printed circuit boards on which the component designations are not 
marked shall be provided with stencil.ed component and parts layout tor assista: 
in locating parts during maintenance. and repair. All assemblies sh.'lll be 
provided with appropriate federal. stock number, type identification and 
manufacturing serial. number. · 

,3.,10o8 .. l9 Finish ~ The ex:temal finish o:f all units be in accordance with 
class 2 of MI~~;~5cr90. 

3ol0.8 .. 20 Front taneJll::!out de~ - The contrao·l;or shall submit a pro--
posed equipment ?ron pane! ~t a&s gn for the receiver-transmitter and the 
remote control units tor approval. prior to the oonstructiop of the pre-
production equipment. _. 

J,.J.o.8.21.1 GFE desie chan,es ... The GFE equipment is a developmental.:> 
service test$) model shop cons rueted type of equipment requiring extensive 
changes to include desired technical, operational and production modifications 
The foll.owing ~~ a list of major changes required under this specification: 

3~10.8.,21.,1 General changes shall be as follows: 

(a) 

(b) 

(c) 
(d) 
(e) 

(£) 

(g) 

(h) 
(i) 

(j) 

(k) 

( l) 

Improve chassis guide pin and receptacle design to permit more 
positive seating £or a length equivalent to the pin total length~ 
and to eliminate undesired cantilever loading. 
Improve th~ chassis of all units to strengthen for increased shock 
eondi tiona. 
Provide surge limiting resistors 'Where practicable in power supplies 
ModifY receiver A.GC cireuitr,r for conventional AGC system •. 
Provide wafer switches of more durable material and design for easy 
repair replacement. 
Design and provide modular assembly plugs and receptacless for 
production closed entry type. o 

Provide improved positive detents for digital controls on front pane: 
on all digital switches4 
Imp:r'ove parts identification including cables and connectors. 
Improve design for shaft~to··digi tal. encoder for lower cost; improve 
reliability and reduce complexityo 
Improve design for cable markel:'l:3 so that. they wlJ J not come off in 
temperature and humidity tests~ .... 
Provide additional. test points -a.aji required for adequate maintenance 
checks including translator/synthesizer electronic assembly input. 
Provide Plug~in relays, or substitute improved, more reliable relays, 
or substitute diode gates for relays wherever possible .. 

9 
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3.10.8.2~.2 
follows: 

The deleted items for the receiver-transmitter shall be as 

(a) MOIS'!URE INDICATOR on the equipment's front panel. 
{b) Terminal connections for external audio output transformer 

center tap leads from the rear mounted multipin connector 
receptacle of the equipment. (Optional audio transformer 
center tap grounding connections shall be provided on 
equipment's chassis. 

3.10.8.21~2.1 
follows: 

~e items cbanged for the receiver-transmitter shall be as 

(a) 

(b) 

(c) 

(d) 
(e) 

Modify the dial light circuitry in the "on" position.for an intensity 
at a level between the present GFE settings of dim and bright. 
Change switch to toggle type. 

(f) 

(g) 

(h) 

( i) 

( j) 

(k) 

( l) 
(m) 

Provide different mode and function selector knobs having better 
mechanical purchase. 

Modify circuitry to include 0.5 Kc. incremental tuning in lieu 
of 1 Kc. tuning. 

Change rear connector .for antenna to a type N and label "ANTENNA 11
• 

Change external frequency standard input connector to a type N 
and label uEXTERNAL FREQ. STD. INPUT 5 MC". 

Label internal frequency standard output connector "INTERNAL 
FREQ. STD. OUTPUT 5 MC II. 

Change multipin receptacle mounted on the rear of the equipment's 
cabinet to a smaller type s~ilar to those specified in MIL-C-
26482. ·spare terminals shall be provided. 

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. 

Modify R.F. amplifier electronic plug-in assembly for greater 
linearity. · 

Provide improved changes in I.F./audio plug-in assembly to remove 
regeneration. 

Provide adequately overrated components in critical circuits and 
where such components are not easily available for maintenance 
replacement. 

Provide capability for receiving and transmitting in the CW mode. 
Provide internal selection of 0 db, -10 db, -20 db and full 

carrier suppression level in the transmit mode. 

3. 10. 8. 21.. 2. 2 
follows: 

The additions for the receiver-transmitter shall be as 

(a) Provide 500-cycle and "VERNIER" tuning controls on the front 
panel of the equipment. 

lO 
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(b) Provide yellow warnimg light on fro& panel. to indicate tu:rdag control 
in vemier or unlocked state. 

(c) Provide headphone jaok on front panel.. .tor mon.i toring operation. 
-{itt} , Provide jack on front panel. for l.ocal. BW' hand key pl.ug. 
(e) Pretvi.d.e BFO pitch control. on the .t'rcmt panel. 
( f'). PrOvide an inter.nal.J.y connected case•to•chassis interconnecting cable 

(to permit operation of' the receiver-transmitter retracted from its 
case on its chassis slides) if it oan be accanplished wi thou.t increasing 
the over-all C&$e dimensions. 

3ol.Ooo8o2J...3 
f'ollowst 

The radio remote control. auxiliary unit shall be modified as 

(a) 

(b) 

., 
Provide separate headset and m:lcrophone jack .receptacles connected in 
parall.el. with the handset connector. ·The receptacles shall. be 
IS:ilni~ to those used on control. um. ts G-ll38/UR, but with caps for 

'watezwt)roofing. ' 
S:trengthen .. i;h~·unit mounting bracket to ... ~thsta:nd shook and vibration. 

11 
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" 
4, BASIC CONDITIONS. AND DEFINITIONS 

For purposes of this specification, the following basic conditions and 
def':ini tions. shall apply, as pertinent to the specified performance requirements 
of this specification. They shall be re~rded as being in addition to those 
specified in MIL-S'l'D-449. . These conditions and definitione are specifically 
appl.icable to the measurement of' sensitivity, spurious response and oscillator 
radiation characteristics in the receiver section of the receiver-transmitter; 
measurement of' the output power, s~urious response, intermodulation distortion, 
bandwidth and carrier suppression in the transmitter section of the rece;L ver­
transmitter; and the measurement of' the power output, harmonic output and 
dis tort ion in the R. F. amplifier unit. 

~~. l Receiver-Transmitter j Receiver Section 

4. l. l Standard d"!!& antenna - A standard dUJDID\Y 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 
su:itabl~ for use with each equipme:nt throughout its frequency range. 

4.1.-l. 1 A device, meeting the requirement of 4.1.1 shall be a 50 ohm, non-
inductive resistance. This resistance, intended to simulate the nominal 
average impedance of' the concentric transmission line specified herein, shall 
incl.ude the resistance arm of' the output attenuator in shunt with the output 
termd~ls 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 ~tar. 

4 .. 1.1. 2 The intent of' : -;~l... _ is that the standard signal generator 
produce the equivalent of the signal voltage induced by a radio field in an 
antenna which has the constants that are simulated by the dummy antenna plus 
standard signal generator impedance. Hence, the microvolt reading obtained 
:from the standard signal generator shall be the actual equivalent antenna 
voltage. 

4.1. 2 Standard out ut si al lus noise-to-noise ratio - Standard output 
signal plus noise-to-noise ratio sl;lall be 1 decibels db). This ratio shall 
be determined in ter.ms of' root mean square (r.m.s.) values. 

4.1. 2. l For A2 reception, the output signal paua noise-to noise ratio1.shall 
be the ratio 'between a standard audio output signal, obtained under con­
dit~ons of measurement for modulated continuous wave sensitivity and the 
output due to noise when the,modulation is removed from the R.F. carrier. 

4.1.2.2 For Al reception, the output signal plus noise-to-noise ratio 
shal.l be the ratio between a standard audio output, obtained under condi­
tions of measurement for CW sensitivity, and the output due to noise with the 
carrie;r removed. 
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4. 1.3 Standard audio output- Standard audio output shall be nominally 6 
mill.iwatts of power whum is dia.eipa:ted into a 000 ohm, noninductive .resistance 
across the audio frequency (a. f. ) l.ine output terminals. 

4. 1. 4 Standard gain - Standard gain shal.l be that gain which produces stan-
dard output signal pl.us noise-to-noise ratio {see 4.1.2) with standard audio 
output. 

4.1..5 Standard modulation frequency- Standard modulation frequency shall be 
1.000 e. p. s. 

4. l. 6 Standard beat note frequency - Standard beat note frequency for CW and 
single sideband reception shall be 1000 c.p.a. 

4.1..7 Sensitivity- Sensitivity of a radio receiver is that characteristic 
which determines the minimum strength of a signal input capable of producing a 
desired ratio of output signal plus noise-to-noise. 

4.1..7.1 Standard CW sensitivity- standard CW sensitivit,y shall be the number 
of microvolts of pure CW radio frequency energy, (applied to the antenna input 
through a standard dwinuy antenna) required to produce not less than standard audio 

, output (see ~ hol.o) -;) under condi tiona of standard output signal plus noise-to­
noise ra.t~o, as defined in h.ol.o.2~ -:___ .:.,,, ~ 

4.1. 7.2 Standard MCW sensitivity - A standard M::W sensitivity shall be the 
number of microvolts of pure CW radio frequency energy, modulated 30 per cent 
at standard modulation frequency (applied to the antenna input through a stan­
dard dummy antenna) required to produce not less than standard audio output 
(see 4ol.o~ - .... ) under condi tiona of standard output signal plus noise-to-noise 
ratio, as defined in .kol..L 

4.1.7.3 Standard single sideband sensitivitl- Standard single sideband 
sensi ti vi ty 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 _ }4rolo) , ., ) under condi tiona 
of' standard output signal plus noise-to-noise ratio, as defined in - h.JL.~, · ~ 

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 sisnal 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 frequen­
cies relativel.y close to the desired signal frequency. It shall be expressed 
in term• gf the attenuation, in db, which the radio receiving set introduces 
to frequencies P~~y~d from resonance, with respect to the resonant sensi­
tivity, using standard- au(l~p output as a common reference level. 

,, 
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4.~.9 Spurious responses 

4. ~. 9. ~ Image Rejection ... Image reject.ioa shall be the degree t9 which the 
radio receiving. set is capab~e of rejecting signa~a off resonance wh;t.ch, in com­
bination with tb.e f\mdamenta~ or arq barlllonic. of' the conversion oscil.lator(s), 
produce frequencies which are aapllfied b7 tbe I. I'. aap~itier(s), an• result in 
spurious responses. It sha~l be expressed in terJRS of the attenuatiQD., in db 
which the radio reeei ving set introduces to the image frequencies, w:J, th respect 
to the resonant sensitivity, using standard audio output as a common reference 
l.evel. 

4.1.9.1.1 Image rejection sball be relative to tbe resonant frfquency 
rather than the image frequency. · 

4.1.9.1.2 I.F. rejection- I.F. rejection shall be the degree to which the 
radio receiving set is capable of rejecting signals having the freqll$ncy(s) of 
the I. F. · amplifier( s). I. F. re_Jeetion shall be expressed in terms of the 
attenuation, in db, the radio receiving set shall introduce to I.F. frequencies, 
with respect to the resoD4Dt sensi ti vi ty, using studard output as the reference 
~evel. 

4. 1. 10 Resonant overloe,d - Resonant overlQBd shall be the condition wherein 
the audio output of the radio receiving set, as adjusted for measurement of 
standard sensitivity, falls 3 db with increase of input carrier level. 

4. ~. ll Maximum undistorted output - MaxilllUJil undistorted output sball be the 
output power level with an input carrier, such as to produce the standard side­
band measurement frequency (see :h.l.l2~. :~), at which the total output har­
monic content is 2 per cent, in voltage, w:i:t.h r.r •. ijput-intb the radio receiV:img 
set adjustecl !or. 1000 ud.crovcltso · · 

4. ~.l.l.. l. The total barmonic content shall be that measured by the elim-
ination of the voltage of the fundamental modulation frequency, the resul.tant 
harmonic voltage components being measured by means of a distortion analyzer. 

4. 1. 12 Standard sideband measurement frequenc;r - 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 
l.ower sideband. 

4.2 Receiver-!ransmitter; transmitter section 

4. 2. 1 Local input - '!'he term ~ocal 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 l.ocal. CW band key. 'l'b.e audio input im­
pedance in the. "local" mode of operatioa shall be n<aiaally 30 obms. Two tones 
between the frequency ranges of 300 to 3500 cps and at a nominal level of 44 
mi~l.ivo~ts per tone shall be sufficient to drive the receiver-transmitter to its 
standard two tone output defined herein. 
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4.2.2 :a.emot• '18''- Th~ tel'll remote inpute in this specification indica· 
that c~ntrii.~, and m ~ting tunctions will be p~vid•d at the · rear o£ .the 
receiver-t~tter oase. The nominal. input ~•dance £or the remote audio 

. input shall be 600 ohms. Remote input function' s~ be operable upon closur, 
of a kqline. N•ul two tone input to . produce a standard transmitter two 
tone J.•F. output i.n the · siqle sideband mode shalJL be l$0 roilli volts .pel" ton,e 

. ~. ~·. t;requen.oiea of the .tones lle betMeea lOO .. G.G JSOO· cps and .separated 
not lees than 90 cps nor aore than 1000 cps. · 

' \ ' " 

4.2.2.2 Maximum ReF• output ... An output o£ 2$0 milliwatts PE:P must be produ 
. before limiting occurs.· 
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5. ELECTRICAL PERFORMAliCE 

Each radio set shall comply' with the following requirements :f'or electri­
cal performance, as applicable, when operating under the following standard 
test conditions, unless otherwise specified herein. 

5.1 Standard test conditions 

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

5.1.2 Audio frequency (a.f,) outputs- All a.f. outputs &hal~ be measured 
with respect to a 600 obm_ noninduc.tive resist! ve load cormected •cross the out­
put terminals, unless otherwise spec.ified berein. 

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. u 

swi teh shall be adjusted to its "INT. STD." position, 

5. 1. 5 Ambient temperature - The ambient tem.Perature shall be between 200 
and 300C. 

5. 1. 6 Relative humidi tz ... !'he relative humidity shall be belov 95 per cent. 

5.1. 7 Antenna_impedance .. Tb,e antenna impedance on transmit or receive 
shall. be 50 ohm~ nonreactiVe, 

5. 1. 8 B. F. intut to receiver .. All r. f. inputs to the receiver shall be 
appl1.ed to the an enna input terminals through a standard dtDIIIIIY antenna. 

5.1.9 Receiver phone level controls- The receiver phone level controls 
shall. be adjusted as specified herein for the determination of performance of 
the rad1.o 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. l.l. Transmitter R. F. outputs - Transmitter R. F. outputs shall be measured 
w1. th respect to a 50 ohm noninducti ve load connected to the output terminals 
through a suitable transmission line. 
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5.~.12 R.F. amplifier R.F. input- All R.F. amplifier R.F. inputs shall be 
app~ied to the unit £rom a standard source impedance. 

5.~.13 R.F. amplifier bias- The R.F. amplifier bi~s shall be 
adjusted as required to insure that the correct operating point bas been set 
for the tube.So 

5.~.14 Primary power line input adjustment- The equipment's line voltage 
adjustment sba~l be adjusted as required to insure that proper input voltage 
is applied to the equipment. 

5.2 Detailed Performance 

5. 2. l General re~uirements 

5.2.1.1 Shock and vibration- The ~dio 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 sba~ be capable of transmitting 100 
watts PEP in SSB mode, USB or LSB, 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 sba~l be based on measurements made with two equal amplitude tone illputs. 

5.2.~.3 Peak power control (PPC) -A PPC circuit shall be provided to 
~imit power output peaks to a level sufficient to safeguard the R.F. amp~ifier 
and the associated antenna coupler from damage. 

5. 2. 1. 4 Average power control (APC) - An APC circuit shall be provided to 
~imit the average power output to a level sufficient to protect the R.F. 
am,p~ifier 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 watts 
P~. 

5. 2. 1. 6 carrier suppression - The carrier level shall be adjustable to at 
~east 50 db be~ow a ~000 cps modulated single sideband output signal when 
operating at 100 watts PEP output into a 50 ohm load. 

5.2.1.7 Harmonic radiation- With a two tone single sideband input, the 
second harmonic output of the :radio set shall be at least 40 db below the PEP 
when measured into a 50 ohm noninductive load connected to the output of the 
R. F. amp~ifier. 

5.2.1.8 Spurious radiation- The spurious output of the radio set shall be 
at least 50 db below PEP output. 

17 



• 

,. 

t 

5.2,1.9 · 8 Fres.""en!:l stabilitz - The frequency stability shall be at least l 
part. in 10 per~ The ·~~nt shall include provisions for operation of 
both transmitter and receiver sections controlled by an internal or external 
frequenc:v stan~ard. of S Me. · · 

5. 2 .1 .. 10 . Simplex oteration - Actio. n: · ot the disabling system of the equipmen 
shall ;be fast enough· o peiittt break-in operation. 

5 .. 2 .l.ll . Radio remot.e control s~stem .. The equipment shall contain compa~ 
tj.ble provisions f'o'i." reni"'o:eft"contro-·or-·the equipment in the standard Navy rad:l. 
remote contro:l system (no~ frequency control) using a maxtm.:um of. 3 control 

"',.,;;,Jiiit!Gts C-1Jl..38/UH. or equivalent. Continuous, simultaneous key down operation at 
all three remote posi tiona will .not be required,· but no permanent damage to 
the equipment shall result from momentary, inadvertent operation in rlbleb.i:sn.anne 
Simul taneoue connection and use of the URQ-35 remote control box and the 
.standard Navy C-1138/UR co.ntrol U.ni ts will not 'oe required. The ttpower on11 · 

light of' .the 0·1138/UR units need not be operable when used with the AN/URC-3$ 
Radio Set. · 

' ' . 

5.2.l.l2 OW keyin.J- Kenng speeds up to 2$ dot cycles per second (approx-
. imately" 40 words . per· Minute) shallL be possible. The keyed wave shall be free 
from trans.ients and splatter. 

5.2.2 Detail requirements for .reoeiver•tranBmitte:r 

5.2.2.1 . .&ceura()z o£ main tuning indi,c .. tor c;:alibratiO!,l - The accuracy of 
.frequency indloation shall fall Within the liMits specified herein.. The 
specified accuracies shall apply t·() ·all tuning indicators acting, in combina­
tion, to the indicate the.tuni.ng:oftl'l.e set. 

5-.2.2.1.1 Incremental tunins - Incremental tuning of o.5 Kc shall be 
proVided with. aoourapy eij'Uiva!ent to .that of the master oscillator. It shall 
be possible to tune the receiver-transmitter to a:rry frequency within the tunir:rg 
range in less than 20 seconds. 

5.2.2.1.2 £:req.uepo:>;: selector knobs ~ A five knob digital type of fre-
quency selection sysf,em shall be pre>vided on the front panel. The knob, shall 
control the selection of MC, 100 Kc, l() Kc, and l Kc. The five knobs shall be 
equally spaced on a· horizontai line across the front panel. Individual win­
dows for displ~ of tach digit shall be located directly above each knob. 

,. The five knobs shall e.ffecti vely control the fr.equency and display of frequency 
·,to which the receiver-transmitter is t'uned, down to the last kilocycle any­

where within the required range of' coverage.; ·Each knob shall cover its range 
o:f digits in les's than ~me rotation o.f the knob and end stops shall be provided 
·Each digit· selected shall include mechanical detent provisions.· 
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5. 2 •. 2. 1. 3 Frequency vernier $nd O: 5 Kc selector .. A o. 5 Kc selector con­
trol marked 000 and 5oo sball be positioned above the l Kc dial. This control 
shall provide tuning to o. 5 Kc with an accuracy equivalent to that or the 
master oscillator. A frequency vernier control sball permit switching into 
vernier tuning mode and to provide continuous vernier tuning between l Kc 
increments in the receive mode with a stability of at least :tl50 cycles.· A 
yellow warning light shall indicate that the vernier control is in an non" 
position. An override circuit shall be provided to automatically return 
the transmit mode frequency to either the 000 or 500 cycle locked position 
previously preset by the 0.5 Kc 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. l. 4 The backlash in the mechanical tuning arrangement shall not 
abrogate the requirements 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 t,hif..n~,~rU.<i;, lfR;d.~ in CW' or AM wi~c-ilout. modul~\··~,i )r~. 
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 ref'er to over-all receiver-transmitter gain, but 
excluding changes due to the fidelity characteristics. The gain variation 
figlU"es shall appl:y' 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 E:riod - 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. 001 per cent of the frequency reached 
60 minutes af'ter turn-on. Sixty minutes after turn-on, the receiver-trans­
mitter shall be within 1 part in 107 of the desired frequency. 

5. 2. 2. 2. 2 Variation in primary power suppq voltage and rrequencl - A 
variation of primary 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 ro, shall 
not cause a change in the output carrier frequency of the receiver~trans-
mi tter by more than one part in 108 or a change in gain of the set in excess 
of 6 db. A variation of' the prill!8ry power supply line frequency of plus or 
minus 5 per cent, with respect to a steady state condition of 60 cycles, 
shall not cause a change in the output carrier frequency of the set by more 
than one part in 1o8, or a change in the over-all gain of the set in excess 
of' 2 db. The specified limits for frequency and gain variations for either 
primary power supply line voltage or frequency changes shall be with ref­
erence to the resonant frequency and gain of' the set after its stabilization 
on a prill!8ry power source of 115 volts, 60 cycles, AC or 28 volts :00. 
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5.2.2.2.2.1 The determination of variation of frequency and over-all 88in, 
relative to the foregoing changes in primary power supply line voltage and fre­
quency, and the effects of primary supply ~ine voltage transients 
upon the performance of the receiver-transmitter, shall be in accordance with 
the applicable procedures specified in MIL-E-164oo. 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 require4 by the measurement procedure specified 
in MIL-E-16400. 

5. 2. 2. 2. 3 Variation in relative humidigr - Exposure of the receiver-trans­
mitter to the conditions cited in MIL-E-1 400 for the humidity test, sball 
not cause a change in the output carrier freqUency of the receiver-transmitter 
Jl!Ore,~ ~,n one part in lOt}. ·· '!'he maximum permissible change. in gain for any 
mode of operation shall be 6 db. Tbe st)ecified limits for variation of fre­
quency and gain shall be the absolute maximum deviations of these parameters, 
for their steady state values, which occur during the time period required by 
the humidity tests procedure specified in MIL-E-16400. 

5. 2. 2. 2. 4 variation in ambient temEerature 

5.2.2.2.4.1 Nonoperating condition- The receiver-transmitter shall be cap-
able of normal 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 0Eerating 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 m.odified per 3. 9(a) shall not exhibit fre­
quency variations in excess of l 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
quired by the temperature cycling test procedure specified. 

5.2.2.2. 5 Control Variations -Frequency 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 ot: any control. throughout its full range of operation. 

5.2.2.2.6 Short and long term stability- The receiver-transmitter shall be 
capable of operation t:or a period ot: 24 hours without operator attention. 
"Without operator attention" shall be interpreted as meaning that reliable 
reception or transmission ot: a desired signal shall be assured throughout a 
24-hour period without the necessity t:or readjustment of any tuning control. 
This requirement shall be applicabJ.e throughout the complete nominal frequency 
range ot: the receiver-transmitter. 
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5. 2. 2. 2. 6. 1 During the 24•hour perioa ot operation specified in 5. 2. 2. 2. 6, 
the radio receiver-transmitter shall aot exhibit sudden, sporadic shifts in the 
frequency generated by any of its oscillators, or sudden changes in saiD that 
may be the result of easing of tensions in tuning drive mechanisms or f'rom 
siliar effects. 

5.2.2.2.6.2 The receiver-transmitter §ball exhbibit an over-all frequency 
stability of not less than one part in 100 per day when adjusted for 
transmission in. aiJ.y mOde at :any frequ•noy throughout the nolnd.nal. 
frequency range of the set. These limi ta are predicated upon an initial sta­
bilization of the set after turn-on, for a period of' not more than 4 hours; and 
the f1!Ubseq~ent operation of the set in an ambient temperature that is constant 
within l.OOC (total ) where the relative humidity is substantially constant and 
where 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 :nominaJL primary .. · ... 
line vol. tage. There shall be no abrogation of the requirements for R. F. and 
I. F. sel.ecti vi ty 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 as 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 shal.l operate without "squeals" or spurious oscillations with 
transistors having the specified ~ximum transconductance values. 

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 Me with the internal frequency standard of the 
equipment. 

5.2.2. 5.1 Master oscillator (internal frequency standard adjustment 
control} - The uiNT STD. 11 control shall be adjusted as req1:ired, to assure 
correct accuracy of the output frequency from the self-contained master oscilla­
tor frequency standard. 
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5. 2. 2. 5. 2 Frequency standard calibration - The internal frequency s~ard 
shall contain a means of indicating calibration accuracy witain 1 part in 10 
when compared to an external· frequency standard. A dial sba~l be provided to 
indicate amount of correction and a loa:Lns chart shall be a~fixed to the fre­
quency standard to acc'WI1UJ.ate a record ot cal.i'bratiori. 

5. 2. 2. 5. 3 The rece.iver-tranamitter sball be capable of operation from an 
external frequency standard of 5 Me with any input between the levels of 0.1 and 
3 volts. 

5. 2. 2. 5. 4 The receiver-transmitter shall have provision for frequency 
sta,ndard output capable ··of providing sufficient voltage for eomioarison o:r c0n:..· · 
trol of one addi tion.al receiver or associated transmitter' such as the Recei;ver ll-1051 
rr~.adtte:r T-821 » or Be~eeiTer-!ransmi.tter 1!'1-618. 
5.2.2.6 Sideband filter characteristics - Tbe upper and lower bandpass 
f'il ters employed in the upper and lower sideband amplifiers, respectively, &ball 
each comply with the following requirements: 

Bandpass (carrier plus 300 to 3500 cycles or carrier minus 
300 to 3500 cycles). 

(a) 

(b) 
- (c) 

(d) 

Undulations over bandpass 3 db peak-to-valley (maximum) 
Attenuation at carrier f'req~ency 10 db minim.ul'a 
A.ttenuatioQ frequency of' the opposite sideband frequencies 

(measured at 1 ICc. ) ' · 60 db minimum 

5.2.2.6.1 Variations in insertion loss from one sideband filter to an-
other shall be compensated to the extent tba t, when switching from one sideband 
filte;- to the other sideband filter, the total final I.F. noise output in the 
receive mode and the power output in the transmit mode shall not differ by more 
than 6 db. 

5.2.2.7 Sensitivity and jBin- The following sensitivi~ and gain require-
ments shall apply to the receiver-transmitter in the receive mode. 

5.2.2.7.1 Sensitivi!f- The sensitivity of' the receiver-tranSMitter, as 
defined under 4.1.7 shall not be poorer than the values shown in table I for any 
frequency within the complete ~requency range of the receiver-transmitter. 

Table I - Sensitivity - Receive Mode 

Al A2 A3 A3j 

IF BANDWID'fH 6.00 Kc 6.00 Kc 6.00 Kc 3.0 Kc 

SENSITIVITY 2.0 Micro- 4.0 Micro- 4.0 Micro- 1.0 Micro-
volt volt volt volt 
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· $.2.2.1.2 i. Gain variation - The variation in over-all gain for any mode 
reception ~Shall no\ UC4tiCI m (lb tor the complete working frequency range of 
primary' frequency band,. · 

;;.2.2 .. 8 Selectivity, receive mod.! 

5.2.2.8.1 Over-al1 selectivity - The selectivity of the receiver-trans-
mitter, in general, shal1 depend upon the characteristics of the filter used 
f'or the mode of' reception under consideration and shall conform to the limits 
established in Table II. 

Tab~e II - OVer-all Selectivity 

LA:: 
.• , - .......... --"·-.... -·-.. ·----.. - ....... 4l>r~·-

enuation r >,;,;. 'Total. bandwidth Kc 
db 

....... -
USB LSB AM cw 

--· <Oft_ ..... ~-.... ,.. 
.~ ....... ~--.... --..._ ... _,,_._ ·-

' 3 ''· 3 .. 00 min. 3.00 min.o 6.,00 min 6.00 min 

~-­~---
--··i 1-·------ -·-· f: .. 
)0 

~ 6.10 max. 6.10 max. 19.00 max. 19.00 max. 
,. 

·.,; ----"'---· 

5.2.2.8.2 Cross modulation selectivitz- Cross modulation selectivity s: 
be such that an undesired signal, 15 per cent removed in frequency, at an ampl 
tude o.f 5 volts, shall not produce an output any greater than 10 db below the 
st.an.dard signal 0'\:f.:t:put. 

5.2.2.9 Spurious responses in receive mode - Spurious responses of the 
receiver-transmitter shalrbe 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 

5.2.2.9 .. 2 

I .. F. · rejection - The I. F. rejection shall be at least 60 db. 

Image rejection - The image rejection shall be greater than 80 d 
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5. 2. 2. 9. 3. 1 Spurious responses, other tban those already considered which 
are generated as the result of off-resoMont signals combined with fundamental 
and harmonic frequencies of oscillators and I. F. amplifiers sball be at~uated 
to the same degree as speciti.ed herein for image rejection (see ~ $'.2.2.9"~2 · ). 
Tb.is requirement shall be appli:cable when tbe receiver-transmitter is conditioned 
tor the reception of e.i ther dou"ble or single sideband transmission. 

5. 2. 2.10 Audio output - The audio output from the AF aaplitier 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 
so designed that the output voltage .. shall remain constant within :t30 per cent 
(in volts) ot the value obtained with a 6oo obm noninductive resistive load, tor 
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 ou-tput (see 4.1.11 s13all be not less than 
60 m.ill.iwatts, dissipated into a 6oo ohm noninductive resistance load at the re­
mote output terminal of the audio amplifier; or with the audio level control set 
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 m.il.liwatts. 

5. 2. 2. 10. 3 Audio level control - An audio level control shall be provided 
on the front panel. 

5. 2. 2.10. 3.1 Each receiver-transmitter sball operate in such a manner that 
when adjusted for the reception of A3J signals, increasing values of R.F. input 
shall not cause a decrease in output below 60 milliwatt& of power (dissipated 
into a 600-ohm, nonind1.1ctive, resistive load) at any R.F. input level less than 
at least 100 times gr·eater 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 a 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: 
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5. 2. 2.10. 4. l The .zero db reference. level tor determination ot a. t. response 
shall be 6 milliwatt& of a. f. :pOWer ~iasipated into ,a 600 ohm non~tnd\.lctive 
resistive losd .. 

5. 2. 2 •• 10. 4. 2 The a. f. response abaU taU within :t2 db from 300 to 3500 
cps, with a roll-off wi tb DQ rise in voltap above 4ooo cps. 

5. 2. 2. 10. 4. 3 The requirements of 5. 2. 2. 10. 4. 1 and 5. 2. 2. 10. 4. 2 shall 
~·~P~ for any audio power level from l milliwatt up to maximum rated undistorted 
power output and for allY' noninducti ve, resistive load from 100 to 600 ohms. 

5. 2. 2. 10. 4. 3.1 The foregoing requirements for a. f'. response .are predicate~ 
on the measurement ·of this perfor•nce cbaracteri.stic with the \lSe of an a. f. 
generator which simulates the fi~l detector impedance as "seen" by the detec­
tor :Load. The a. f. generator, in series with whatever imp!!!dance is necessary 
to comple~ the simulation of the detector audio driving impedance, shall be 
connected across the detector output load • 

. 5. 2. 2.10. 5 Output signal•to·-bum ratio in the receive raode - The output 
signal-to:-hum re.tio for AM, upper sideband or lower s'ideband ·shall be not less 
than :4o .db for an adjustment of the a. f. level control for DBXtmUm output, 3-5 
db. tor an adjustment of' the level control for 6 milliwatt output.. These liJnits 
shall be applicable under conditions of adjustment of the rec~iver-transmitter, 
wi tb a constant signal of' 1000 microvolts applied to the antenna input through 
a standard dWIIDiiY 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 amplifier circuits of' the 
receiver-transmitter, as well as the bum arising in other circuits that jrodac• 
hum modulation or s~milar effects on the .R.F. input :aigna~ · · · · 

5.2.2.11 Manual "R.F. pin" .. The manual "R.F. gain" shall.have such range 
as to permit a variation in tbe over-all gain of' the R, F. and .I .. .F. araplif'iers 
of' the receiver-transmitter of' not ~ess than 125 db in the receive mode. 

5. 2. 2. 12 AGC cbaracteristics - 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 sigaal be~een the limits of 5 microvolts and 100,000 
microvo~ ts. 'l'he increase in .audio level from l :microvolt to 5 .microvolts :Shall 
not exceed 6 d'b. The total barmoaic distortion shall not increase above that 
listed in·~ 4o~o~ at input levels up to 1001 000 microvolts, · 

5. 2. 2. 12. 1 The requirements ot 5. 2. 2. 12 shall app~ for the following 
conditions, single or in any combination: 

(a) 

(b) 

Any adjustment of R. F, tuning within the noaine.l frequency 
range of the receiver-transmitter. 

Any adjustment of the "A, F. OU'l.'Pt.J'r LEVEL" control from such· 
settings as to obtain maximum undistorted output down to 
minimum output or up to the point ot overload of the audio 
amplifier. · · · 
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(c) 

(d) 

Any constant level of carrier modulation between 10 and 90 
per cent. 

Any modulation frequency between. the liraita of_, 300 and 35~ 
cps. 

5. 2. 2. 12. 2 Resonant overload - Reaoae.nt overload (see 4., 1. 11) sball not 
occur at any" R.F.· inp~t le.vel bel-o-. l volt .. 

5. 2. 2. 12. 3 AGC . constaats .. 'l'he AQC time constant shall be so· arranged that 
the rise time 11hall be leas tban 30 milliseconds. · · · 

:,.·· •' :. . '· 
'~ :' "''. ,, ·'· : ·.~.1 

,_. ..• ( I \ 

'· 

5. 2. 2. 12. 4 Time cona·tant o~ recovery from. surse inJ?uts • The design shall 
be such that· with the receiving cbanael operati:ag under standard coDditions as 
for the. reception of Al signals., a 8~ ~ at 'DII iaput ai~li at resOD• 
ance, with a $&ximwn &llplitude in excess of 5 volts (to sill.ulate :\static"· · 
surge') shall not cause a reduction ia se:asitivity tbat will persist in excess 
of l second after cessation of the input s~ge. 

5, 2, ~.12, 4.1 ~e t.ime pOzustant ~pall be p.aaed 0~ rhe bUild-:up time fOr 63 . 
per cent of no~l sensitivity. SW.:J."t of time aluill begin ·"t --~- ~ozaent ()1.'' 
application oX' r.e .. ova;J. Qf ~e inp':lt si~~ pulse·._.· · ····· · ·· 

5. 2. 2. 12. 5 AGC linearity - There shall be no evidence ()f blocking, or 
amplifier saturation at any input level up ~o 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 a 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 str9ng signa:t.ls" predicates R. F. inputs of the order of 10 volts, 

5. 2. 2. 14 Shielding inteEity - ~he radio receiver-transm.i tter shall be 
effectively shielded so that when the antenna input circuits are isolated 
through a well .. shielded d\UIIJiiY antenna (see 4.1.1) 1 it sball be capable of opera­
tion, in an interfering R.F. fi.lel.a of 10 volts per meter, at any frequenc;y within 
the specified nominal frequency range of the receiver-transmitter when adjusted 
for standard conditions as for the reception of A3j signals, 
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5. 2. 2. J.4. 1 The dummy antenna and the antenna input connector shall be 
shielded so that the;y will not contribute to signal pick-up. 

5. 2. 2.14. 2 ·The interfering signal entering the receiver-transmi t}ier shall 
be not more than. 100 microvolts. referred to the antenna input terminal-s. 

5. 2. 2. 15 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 
f'requency 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 ill the 
cl.ockw1se directioll and decrease 1n the counterclockwise direction of the con­
trol. 

5.2.2.16 Modes of transmit operation- The following transmit modes of 
operat1on shall be provided in the receiver-transmitter: 

5.2.2.16.1 CW(Al) -

5.2.2.16.1.1 CW operation shall be provided on the carrier frequency. A 
CW bold circuit shall be provided having a bang time of approximately one 
second so that no relay in the receiver-transm1tter will be slaved to the CW 
key. The keyed CW wave shall be free of transients and splatter to the degree 
specif1ed. under ·spurious· responses. A sidetone output shall be available for 
monitor~ng. 

5. 2. 2. J.6. 2 AM(A3) -

5. 2. 2. J.6. 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 
J.eve1 1n the AM mode (10.0CI> modu.J.ation). The phone input shall be available on 
the sidetone l.ine 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 s1ngle sideband mode for the following ~~u levels" fJ:f ·~artier i:nseri!;,iong 

1) full· ~carrier insertion ( Odb) 
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 
recei.ver-transmi tter shall be measured and their data shall be recorded. All 
spur1ous 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 spuriows emi•aiou occurrins at. 
frequencies corresponding to tbe.aec9ad harmonic ot the desired tre~enQJ or 
the receiver-transmitter shall be....-aaured and recorded, as prescribed in MIL· 
STD-449, or an equivalent technique, an each of the primary trequ.enq- chau.els. 
Second harmonic radiation sball be suppressed not less tban 35 db. 

5. 2. 2. 17. 2 Carrier auipresaion - In the A3a and A3J moa,s ot operation 
the carrier ·shall be adjustable to at least -50 db with res:pttct to a siX'lgle 
tone o. 25 watt PEP output when the receiver-transmitter is terminated in a 
standard 50 obm d\llllD\Y load. 

5. 2. 2.17. 3 . Intermodulation distortion·- Intermodulation distortion shall 
be measured and recorded on each primary frequency band ot the receiver­
transmitter. Suitable audio modulating voltages shall be applied to the input 
te~inals in such a manner as to comprise a standard two-tone audio input 
( 44 mv/tone) and the output shall be ad-justed 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 signal-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 40 
db at the R.F. output. 

5.2.2.18 Audio compression- An audio compression circuit shall be provided 
to permit operation using signals of +20 db above nominal without undue dis­
tortion. 
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6. DRAWINGS AND TECHNICAL PUBLICATIONS 
' 

6.1. Technical publication<.!• Techriical publications of the type and quantit: 
required shall be as specified in the contract. The radio set AN/URC•3S teob 
nical manual shall additionally include complete data on the _accessory unit 
CU-937/~ antenna coupler. . . · 

6 .. 2 M'anu:t'acturing drawings shall be supplied 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 1 material 
specifications and source of supply 1 fabricatiOn and assembly data, test 
limit data, module (electronic aseembq) teat specifications 1 and finaJL test 
procedures and liaita. 
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7. QUALITX' ASSURANCE PROVISIONS 

7. ~ Un~ess 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 uecessary to assure 
supp~ies and services conform to prescribed requir.-nta. 

7. 2 General inspection - Sampling, examination, and tests shall be as 
specified in MIL-E~i64oo, except as otherwise specified herein. 

7.3 Preproduction inspection- Preproduction inspection shall be made on at 
least one preproduction unit at the place of manufacture under the supervision 
of a designated Bureau of Ships representative, unless notified otherwise, in 
accordance with the requireaents of MIL-E-16400. The preproduction inspection 
may be divided between two Units 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 lons as be first determines from tests per­
formed on both units that the two units are reasanab~ identical, and that other 
tests performed on one unit and not on the second unit are equally applicable to 
both units •. · .The reliability tests specified in 7 .Ja.) will be ·accepted in- lieu of 
the accelerated life test of MIL-E-16400. It shall be the responsibility of the 
contractor to prepare a teat schedule, including details concerning the manner in 
which tests are to be conducted and tolerance limits recommended. Three copies of 
thi.s 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 1 and 7.3.2 shall be conducted, at· 
the test points and under the conditions 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 Accurac of' main ~in indicator calibration- Measurement shall 
be made at five points·in geometric progression, starting and ending with the 
nominal. end frequencies). 

7.3.1.1.2 Linearity of main tuning indicator calibration- Measurement 
s:ru,.:tl be made' at every 100 Kc increment of the highest frequency primary fre­
q.aency band~ ~z ever.r lQ, Ko iDCrement of the l.ast 100 Ko ilmoremen.t 1 and at eve':;/ 
0.5 Ko inoJ;"emeimt ove:n the last ].0 Kc tuni:mg incremEnmt. 
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'1.3.1.1.3 J:i'requency apd gain stabilitz - Frequency and gain stability sha 
be measured as 1o1Iows for an "R.F.. frequency of 7 .$ He: 

(a) Sixty-m:.Lnu't-8 wa:M-up period. (see 5.2.2.2.1). 

·o Variation in relatift b\w!idlt7 u QeOU.:led 1rl S.2.2.2 .. 3. 
(b~ Line 'VOltap vu:l.a'ti.GD1 u apeo;Ltied. iD 5.2.2.2.2:. 

~ d V ar.Lation in abient teaperature aa specified in S .2 .2 .2 .,h. 
Ce Control var:S.ation as apec:L.fied in 5~2.2.2.5. 

7 .3.1.1.1r. Regeneration- Each pr.iDlaq f'requenc;r band shall be carefl.:lll.7 
explored f'or eT1dtmoe ol regeneration. 

7 •. J.l~1.5 S.tandard sensitivi~t -Measurements shal~ be made at the nominal. 
end frequencies and at 'the geome ric mean of these frequencies f'or the USB 
mode of reception. In additi0l'f1 sensitivity measurements shalll. be made in the 
LSB $ AM and CW mode at the frequency w:l th the lowest USB mode sensitivity .. 

7 .. 3.1.1..6 Gain variation - Measurements shall. be made at the same frequeiJ 
cies as for 7.3 .. 1.1.5 With the radio receiver set conditioned for the USB mode 
of reception. In additioD, gain variation measuremnts shall be made in the LS 
AM and CW modes at the primary frequency band with the worst~.USB JROde gain 
variation. I 

7 ,).1.1.7 Over-all selectivity - Measurements shall be made in each mode 
operation witJl the reci!ver-tranamitter tuned to 7.5 Me and 20.,1 Me. 

7 .3.1.1..8 Cross-modu1.ation selectivitl - Meas\rement shall be made for an 
R..F-. input frequency of 7.5 Me and 2o.JLMc -naninal. 

7.3.1.1.9 I. F. rejection- Measuremente shall be made at the nominal end 
frequencies of each primary frequency band. 

7 .3.1.1.10 f_mase rejection - Measurements shall be made at the nominal end 
frequencies of each primary £requency pend. 

7.3.1 .. 1.1li Other s~rious responses- Each primary frequenc,y band shall be 
completely explored for evidence of spurious responses which fall outside of t~ 
allowable limits. 

7.3.1.1.12 Audio output vo1ttle refii!tion- Audio output variation with 
change of load iDipedance and Wih v&rii1:ons of input signaJL level shall be mac 

_ .. at, the l.ine output of the amplifier, as specified. .t measurement shall. also be 
made at the tudio: output delivered from the amplifier to the head telephone jac 

7. 3.1.1.13 Maxi.mum undistored output - Measurement shall be made for a nomj. 
R.F. input frequenc,y of' 7.5 Me. 

7.3.1 .. 1.14 Resonant overload- Measurement shall be made for a nominal R~F. 
imput frequency at 7.5'Mo. 
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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 aipl-to-hum ratio - Measurement abaU be •de, under 
the specified adjustment of the radio receiver, tor an R.l'. input frequency- of 
7. 5 Me. 

7. 3. 1. 1. 17 Manual "R. F. gain" - Range, and degee of 'V8riation in output 
with change of control setting shall be measured at 7.$ He. 

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 Me. 

7.3.1.1.19 Time constants (see 5.2.2.12.3)- Tbe SSB-AGC time constant 
shall be measured for a nominal R. F. input frequency of 7.:5 Me. 

7. 3.1. 1. 20 Time of recovery frOin surge inputs - Measurement shall be made 
for an R.F. signal of 7.5 Me. 

7. 3. 1. 1. 21 ''BFO" control - The, output frequency range of the 
control shall be measured for an R. F. input frequency of 1. 5 Me. 
integrity of the beat frequency oscillator shall be measured over 
of' the '~FO" control. 

''BFo" vernier 
~shielding 
the full range 

7. 3. 1. 1. 22 Standard power output - MeasureJQents shall be made at the nom-
inal end frequencies and at the geometric mean of these frequencies for each 
pri.mary frequency band. Power output measurement shall be taken for each mode 
of transmitter operation on the 2 Me. , 16 Me~ and 29 Me bands. 

7. 3.1. 1. 23 CW output and hold characteristics - The radio transmitter shall 
be checked for spuri.ous outputs and splatter as specified herei.n 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. 

7.3.1.1.2~ 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 Intermodul.ation distortion - Measurements shall be made at the 
nominal mid-frequencies for each primary frequency band, 
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7o.J.1.1.27 .Q~.:_li~.:t~~j,!lal:tc•h!._~_,!!tio .. Output s:\.gnGJ··t.o-l:l.!Jil .raLto on; 
shall be checked on the 2 No, $Me, and29 :He bands, on both llSlJ •:md J:.SB. 
Frequency components in the output corresponding to the prlmmy supply frequ.~ 
and harmonics of the primar,y supply freQuency shall be noted. 

7 .3.1.1.28 Audio characteristics - The audio cir:m:i.ts shall be checkec 
frequency and gafncharact.erl.sticis-:-"Speoch processing sha1 J. be. checked to i1 
that an essentially' constant amplitude of modulation is mainLained for variai 
(wJ.thin the limite ot microph+ ·input voltages) in speech intensity and shaJ 
not cause variations in power output.. . · .. 

7 .3.1.1.29 APC - With a two tone audio input ot 44 millivolts (mv) pel 
tone6 the applicallon o:t a simulated APC voltage shall be capable of reduoiri@ 
the output power to at least so- mw. 

7 .3.a Test Procedures • The procedures to be pursued in the conduct ot th 
test speCi"lied in 7.3.11 shall be as specified herein. It shall 'b•,·•illtilit~1: 
when a specific test procedure is not specified herein for any given 'test re~ 
quirement1 that test shall be performed in accordance wlth accepted conventio 
practice•• 

7.3.2.1 

7 .. 3.2 .. 1.1 

!_e_~l V_!!:"~mi tter 1J!:-6~§LtJB -

£,'peguen~l-l'A<i gain stabili tz -
7 • .3.2 .1 .. 1.1 ~=i:?Ft.z;.._minute wam-up_,P.er,!.~ ... The wann-up period shall begin 
after exposure of the equll1Jnent ~or the ambient temperature for a period of n1 
less than 1 hour with no power applied, to establish the temperature •t the ~· 
value as th:e ambient. Frequency measurements shall. be made at intervtJ.s : .o~ .·~ 
more than 2 minutes for the first lO minutes, with the first meuUl'e1'8llts mad4 
2' minutes af'ter power is applied. Measurements shall be made at intervals of 
more than 5 minutes for the next 20 minutes 1 and at intervals of not more that 
10 minutes for the last 30 minutes. 

7 .3.2.1.1 •. 2 Line voltage variation .. The equipment shall be operated 
1 hour from a com::tfar)t,' '8iipj)]$-o:f""'fo.3:~v=olts (or 2.5 volts on DC) in any canst~ 
arobien.t t.;:4mperat.urt"J., :ehe sh1f.'t from 103.5 to 126.5 volts (or 31 volta on DC) 
shall be c.omp"ll'.ltc;cJ in u tl.mt~ :i.nterv~l not to exceed 5 seconds. 'l'he frequency 
gain v&r.i.a'Liom: .~;l1eD. be doterr1:i.ned from measurements made at tho ond of 1 hot: 
stabiJ.J.z,a.t:l..on period and at. the end o:f 1 minute period .f.ollov-r.i.ng tbc shi.:ft. in 
voltage .. 
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7. 3. 2.1.1 .. 3 Humidity - Frequency and pin variation shall be measurea 
with the radio receiver tested in accordance with the requiraenta of MIL-1-
16400 for humidity testa, but IIOClitied per 3. 9. (a) as to the b.ipest operatins 
test temperature. 

7. 3. 2.1. ~. 4 'l'eapera~ure - Frequency ud piD. stability with temperature 
variation shall be deterlllined for Al ai~la, ~iD& tbe procedure specified for 
the temperature teata :t"r cl:lnl• a ..-pMJaw '(,..._. ..-tU& ~~) ia 
M.IL-E-164oo, but modified per 3 •. 9. (a). 

7. 3. 2.1. 2 Over-all selectivity - Over-all selectivity shall be measured 
by applying an unmodula ted R. :r. input 1 at wrious frequencies off' resonance, 
to the radio receiver through a standard ·~ antenna to ma~ntain a constant 
output from the final detector( a) 1 as ind:l,cated by measurement of final 
detector( a) AC or 00 current or voltage oq.tput. 

7. 3. 2.1. 3 Cross-modulation selectivity - Cross-moaulation selectivity 
shal~ be measured by applying a sigm.al of '100 aicrovolt that is modulatea 90 
per cent at 1000 eps at the resonant frequency to which the radio rece~~er is 
tuned, and adjust the gain of the set to produce 60 milliwatt& of a.f. output 
(across the .line output· connector). The JD.Qdulition of' aesired signal shall 
then be removed, and an interfering of'f'-reeonant signal, modulated 90 per 
cent at 1000 cps sball be applied and adju~ted in frequency· and amp~itude to 
produce a cross-modulation a. f. output level of -10 db without any change in 
the control set:t±ngs of' tbe radio receiver. This interfering signal shall then 
be readjusted, in both frequency and amplitude on both s·ides of tbe resonant 
frequency to which the radio receiver is tuned; so as to produce -10 db of 
interfering output ·as the result of cross-IDOdulation at tbe various frequencies 
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 signal input level sball 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 standard sensitivity input. The 
cross-modulation performance shall be measu:re(} :tn. the A3 condition of reception. 

7. 3. 2. 1. 4 Auaio amplifier frequenc;y . respo~!~-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 a·n audio generator (for example, one-halt the diode load resis­
,tance in a series diode detector). The output level at 1000 cps shall be set 
to 60 mill.iwatts. overload shall not occur at any measurement frequency during 
this test and proper account shall be taken ot audio hum ana noise on the output 
readings. 
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7 • .3.2.1.$ AGO oharaoter.Lstios - Measurements shall be :made o£ maximum 
change in audio output for RF inputs between the lia.lta o£ the threshold of 
operation and 1 volt. 

1. 3.2.1.6 Power outtfts - .l.ll.. pow.ar output measurements shall be made b:v 
a.pp'll;ying a sui tab!e DC ~as to the aver-.-ge power control. :tine in the radio 
b:;·ansllrl.tter and adjusting this DC bias so that the aver;age of PEP is equal tc 
f;l',\at spec.fi ed in the particular test requirements contained herein. 
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7. 4 ACCEPTANCE INSPECTION 

7.4.1 Production inepection- In addition to tbe production inspection 
specif"iea in MIL-E-16400 the manuf'acturer -&bal.l. conduct the following addi tiona1 
inspections as. a minimum, on -each production ·unit. at ncaina.l. line vo1tage and room 
a.m.biem:t tmaperature and h1m:ldity oonditionsc 
7.4.1.1 Receiver-Transmitter RT-618/URC-

i 

(a) Accuracy of main tuning indicator calibration 

(b) Linearity of main tuning indicator calibration. 

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

(d) Vibratj,on - Each. equipment shall. be subjected to a 5 minute 
vibration test at 20 cps, o. 020 inch double amplitude, with­
out a shock vibration mount ~d with the equipment in the 
horizontal pl.ane. 

(e) Receive mode teat.s as follows: 

1. Sensitivity 

2. . Gain vari-eation 

3. over-al.l selectivity except tbat measurement shall. be 
· made for USB, ISB and AM modes only. 

4. IF rejection except measure images due to first IF 
oa;cy;. 

5. Image rejection 

6. Audio output voltage regulation 

7. Maximum undistorted output. 

B. Resonant overload. 

9. Manual "RF gain" control. except that measurements shall 
be made only for an RF input frequency of 7. 5 Me. 

10. Output signal-to-hum ratio except that measurement shall 
be made only for an RF input frequency of 7. 5 Me. 

l.l. AGC characteristics. 

12. "BFO" control. Record frequencies for both ends a4 center 
of ''VAR. BFO'' control. 
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7.4.2 PRODUCTION CONTROL INSPECTION 

Production control inspection shall be conducted on two units of 
the t:t.rat twant7-f'i ve production units and thereafter on one unit out of each 
twenty. .tift prodUction units for the remainder of the produetion run. · Inspec1 
shall include that specified in M!L-E-16400 and in 7 .3.1 exaept that the foll( 
ing will not be required. 

I <'- LJ, 0 ,;} 0 J. r(f'('f!.l vrn·-. ar~ 'WI.! t L 0r ~ J .. ,.' ! r~ / [J;:t(: .. 

(Ill!.) l.Jei ghts <:md d:tmensiom:. o 

(b) water cooling. 
(c) Enclosure. 
(d) Radio interference and undesired radiation. 
( e) Equipment .frequency spectrum signature. 
(f) l<'leld testo 
{g) Cr-oss-·modulat~on nclc··.,u 111 t.v. 
r ;, ) Cpt~ration in presence of str·on~~ ttl'· l'.i.e.lcts. 
i) h·1dio frequency interfererlcP., 
,)) Envirormtental tes t.s. 
k) '{eliabill ty t.e;::;t.:,; nr: T·~"'ci: i r • r• 11--,!~",'Jai.OO;,. 

1 .,4.2 .. ~ ~eration.U .. The over.,all equipment shall be. subjected to a 16-h 
power-on con tion, With a continuous receive-transmit keyi.ng duty cycle o-r a 
30 minute recei.ve condit.ion and a 5 minute transmit condit.ion at 100 watt( PEP) 
-outpu:t w.:i th a standarcl two~tone input and into a satisfactory dummy loado The 
contractor shall retain copies of each equ:i pment final test report for a per:l~."ll 
•:"f' 3 years after delivery o:f the final equipment. and shall make such reports 
::Jvailable to an authorized Government representative upon requesto 
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7. 4. 3 RELIABILI'IY TEST 

Each of the production -eype equipment& subJecte4 to the teats apecif'ied 
in 7. 4 shall meet or exceed the .Jf.Q3F as specified 1n 3. 8. 

7. 4. 3.1 
tests: 

· Tel'IDB - Tb.e f'ollowing terms are applicable tor the reliabili v 

(a) Failures - Equipment failures are defined as any departure 
from the perfonance required by the detailed equipment 
specifications or operations outside the assiped tol­
erances and not correctable by adjustment ot controls. · 

(b) Primary failure - A priary failure is a failure which 
bas no significant relationship to prior failure of 
other parts in the equipment. 

(c) Mean-time-between-failures - '!'be MT.BF for a particular 
equipment in a given time interval is the mean value 
of the opera tiilg periods between primary failures 
occurring in tbat equipment during that interval •. It 
is assumed for the pm-poses of ·this specification tbat 
the density f'unction of times-to-f'ailure is ·exponential 
and tbat the M'fBF will· remain constant tllroughout.·the: '· 
useful l:f!.f'e 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 ma.intenance··shall be interpreted as allow-
ing for the replacement Of f'aul.ty semiconductors, crystal. diodes, fuses or tubes, 
relaignm.ent and calibration operations, and other minor •1ntenance items which 
can be effected with a minimum of effort. 

7. 4. 3. 3 . < Accept'-reject crf~ria - The equipment l'eliability accept-reject 
criteria shall' be as in table V. 

,. 

Table V - Accept-reject criteria. 
·~-·~· .. -

Time Fail.ures 
"" ~· 

~ormalized 
Reject decision Accept Decision Continue test test* 

If bel.ow-noted failure If no fail.ures are If number of failures 
occurs on or before charged against the fall in range below at 
corresponding time, equipment, equipment time shown, conti:r:.ue 
equipment fails.** passes.** test.*** 

0.5 6 0 0 to 5 
~- 3 7 0 0 to 6 
2.1 8 0 0 to 7 
2.33 9 0 *** 
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·" 
* Normalized test time is accumulated test time divided by the contract 

specif:1ed M'IBF. 

** 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. 

*** The maximum test time shall not exceed 700 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 7.4.3.5. Otherwise 
the equipment shall be accepted. 

7. 4. 3. 3. 1 Failures - Corrective maintenance can be applied in event of 
failure. 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 cause. 

7. 4. 3. 3. 2 Satisfactory p::rformance - Satisfactory performance shall be 
judged on each equipment tested and shall be indicative of all units of the 
production following the last acceptable sample. 

7.4.3.3.3 Unsatisfactory Rerformance- The failure of the sample shall 
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 M'lBF 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 
occurring 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 1n 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 
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• 7.4.3.4 Reliability test setup (Cont.) 
facil.ity and test equipment are operating.satisfactorily. After this check, the 
rel:labil.i ty tests sha.ll. start and all deviations from specified miniJIIURI. perfor­
m.ance l.imi ts shall. be recorded. 

7. 4. 3. 5 Production reliability 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 final production line test 
(see · 7. 4). Any JllOdif'ica tiona introduced into the equipment as a result or the 
def'iciemcies discovered from the reliability tests will be included in all 
following equipments at no additional cost to the Government.· These modifies~ 
tiona shall be included immediately in equipments yet to be fabricated or 
delivered, and retroactively to those equipments already delivered since the 
last acceptable .~ample. 

7. 4. 3~ 5,. 1 Selection of samples of' equipment for reliability tests - The 
sample ·equipment for reliability testing shall be selected as follows: 

(a) 

(b) 

(c) 

Two production equipments ~rom the first ten production 
equipments.: · · · 

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 equipments need be selected for testing. 

7. 4. 3. 5. 2 Reiiability test procedures - The reliability :tests shall· be 
conducted using the test procedures specified herein. 

7. 4. 3. 5~ 2. l Environmental condi tiona shall be as follows: 

Temperature 
Input voltage 

4ooc ±5°C ( 95°F to ll~F) 
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 pQSISible) by the use of' corrective maintenance. (See 7. 4. 3. 2) 

7. 4. 3. 5. 2. 3 Test freg,uencieiS - During the reliability tests at least one 
frequency shall be tested in each band as follows: 

Freg,uency 

Fl 
F2 
F3 
F4 

Megacycle 

2.00 
5.1 

11.7 
29.9 
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, 7. 4. 3. 5. 2. 4 Test. schedu~e - The test sha~~ consist of three 8 hour scb.ed-
u~es per day 1 the first being manned whe::re perf'ormnce measurements shall be 
made. The second two may be unmanned and pertinent data will automatically be 
recorded only to the extent tbat instrumentation permits. Schedul"s shal~ be 
as follows: 

Manned Schedule 

0 to l hour - Make performance 
measurements on fl. 

l hour to 2 hours .. Equipment 
in "receive" condition. 

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

2 hours, 30 minutes tQ 3 hours -
Equipment in "receive" condi­
tion. 

3 hours to 4 hours .;. Make per­
formance measurements :on f2. 

4 hours to 5 hours - Equipment 
in "recei ven condition. 

5 hours to 5 hours, 30 minutes -
Equipment in ''transmit'' condi­
tion. 

5 hours, 30 minutes to 6 hours, 
30 minutes ... Equipment in 
"receive" condition. 

6 hours, 30 Jilinutes to 7 hours -
Equipment in "transmit" condi-
tion. · . 

7 hours· to 8 hours - Make per­
formance measurements on f'3. 

Two unmanned schedules 

2 hours - Equipment off. 

2 hours - Equipment in "receive" 
condition. 

~5 minutes - Equipment in "trans­
mit" condition. 

~ hour - Equipment in "receive" 
condition. 

~5 minutes - Equipment in "trans­
mit" condition. 

1 hour - Equipment in "receive .. 
condition. 

15 minutes - Equipment in "trans­
mit 11 condition. 

~ hour - Equipment iri "receive" 
condition. 

15 minutes - Equipment in ''trans­
m1 t" condition. 

.;·!' 

On each. successive manned schedu~e, 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 -
(l) Keying speed shall be at least 25 dot cycles 

per second. 
(2) output shall be 50 ±5 watts average into a 50 ohm 

load in key down condition. 
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,. (b) Sin~le sideband mode -
~1) With a two-tone audio signal at level of 50 mv per 

tone applied to the upper sideband local inp~t, 
the output of the transmitter shall be 100 w,tts 
PEP into a 50 otun load. 

(2) Repeat (1) ~~than input applied to the lower side­
band local input. 

(3) With modulation frequencies of 1300 and 19PO qps, 
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. 

(c) 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, 
it will be possible to adjust the sideband to equal 
the carrier (with the carrier adjusted for 25 watts). 
Without changing any controls on the receiver­
transmitter, the sideband power shall not vary more 
than 3 db when the sideband frequency is changed to 
400 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-transmitter on 

upper sideband, lower sideband, or AM mode reception 
shall not be reduced by more than 10 db from stan­
dard gain. The minimum output 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 4 
microvolts modulated 30 per cent on AM). Standard output 
on the line output shaJ.l be 6 mv. 

(2) 

(3) 

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

Spurious response - With receive antenna 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) Frefuency genera tor .. 
1) · Reference oscillator drift shall not exceed 1 part in 

loB per <lay nor 1 part in 1o6 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 
lotS 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 
J.ayout 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. 

7.4.3.6.1 The test shall begin only after both the equipments to be tested 
and the test instrumentation facilities have had sui table 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 bas accumulated an operating time equal to or 
greater than 450 hours. 

1. 4. 3. 6. 3 At the instance of' each fail.ure, 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 compl.etion of 100 hours of test follow.ing a failure 1 with-
out reoccurrence of the same failure 1 notation shall be made 'that the failure 
is considered random and shall not be counted in making the accept-reject 
dec.isi.on. 

7. 4. 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 at the equipment& 
continuing to meet performance requirements. 

7. 4. 3. 6. 6 · The. absence of' one or more equipments for the purpose of fail· 
ure repair shall not affect the accumulation of operating time by the schedule 
unit until the scheduled teat time of' that unit has been completed, 

7.4.3.6. 7 When an accept decision is made because of accumulated opera-
ting time 1 an entry shall be made on a aepa:ra te line in the log of failures, 
with notation in column indicating that an accept decision rather than a 
failure occurrence has occasioned the log entry. 
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• 7.4.3.7 Disposition of reliabiliSr test equipment- Upon completion of the 
equipment reliability tests., the units used shall be returned to the production 
line for any necessary ret"urbishing and production line final test and examina­
tion as specified in 7. 4., 1. 1'he UBi ts selected for a reliability test shall 
not be used apia under the ·selection of eq.uipaentl!l, ~· , specified in 7. 4. 3. 5. 1. 

7. 4.3. 8 s.,S,1es tested - '!'he. coatr&.ctor aba~l prorlde a .list of ~erial 
numbers of ,equipment tested. 1\l,is list shall be submitted in increments of 
each 6 month test period, and applicable to the samples tested during that 
period. 
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... 8. PREPARATION FOR DELIVERY 

8.1 Preparation for delivery shall be as specified in the contract or 
order. 

9. NOTES 

9. 1 Nomenclature .refer.xoed to herein and those assigned to the GFE units 
.may be su.bJ-*t. to c~nge on any contract resulting in equipment produced in 
ac~orda11c:e wit.h this specification . 

. Notice - When the GOvernment drawings, specifications, or other data 
are used for any purpose other than in connection with a definitely related 
Government procurement operation, the United States Government thereby incurs 
no respo:g.sibility nor any obligation wbatsoever; and the fact that the Govern­
ment DBY have formulated, fu.mished, or in any way supplied the said drawings, 
specifics tiona, or other data is not to be regarded by impli~tion or other­
wise as in any manner licensing the holder .or arry other per,on 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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