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1. PURPOSE

This projmct bms heem |

d fisr the purpose af plasning, developimg and demnonstrating
lwmhmm.nhiﬂ:m%hdmmmwﬂﬂwwﬂn-
lakie over long &

tin grownd-to air, alr-to-ground, and point -to~polint
service. Thus program bas been dividisd lano the follwwing four phasws:
4. PLANNING PHASE. »mmm.phn&smmwmw- and system pa-

weme ey Detatl Y Sor 31 ek

of the work have been
set up, and the 'y all of

manp and facfiities made. Extisting milttary

ammmwmmhmymqunm. Contact was
made with

for certain partt
where subcontracting sppeared to be adiva
This phase is now complete.

of the work, and cuntracts were ket

in it

ting the system.

b. DESIGN PHASE. - The second pimse of engl wmring y im with this.

mmmmwumdmmwuwhmm.

mwumnnmlm-ummﬂmm-um

| given to system emgineering and imstailation probiems.. Becsus: the program fs being co-

L by = df of this company spectificalily d

d to system deveil it was

10 secure deted subamil

and imstallation: information comcurmently.
¥or all presiical purposes, thiis phase is nov compilste.
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¢. TEST PHnoE. - % may be seen tn the following report that the present activities for

tmm'mmcmrdluﬂyhtmphn. hammwmmundm-hmm“

they become available, complete systems tmmmcmduumcndunﬂaﬂe

factlities permmit. During the process of conducting these tests it becomes abvions that

of thits, very close

certain minor modifications to the equig are Y.
liaison 1s beimg msaintaimed between the engineering and productios facslities of this compazy.
This phase 18 now wedl under way.
¢i. IMSTALLATION PHASE. - Inaszeuch as this program includes mot omly the gesign,

devel ent, and e of system s, but also the Ilatson of two groumd

aitas and in certatn alreraft, it is impertant that ail {nstallation tnformatiom be prepared amd

planmed thoroughly. As noted above, imstallation information bhas been prepared coucurresmtly

with the =xecution of each phase of the program t» order to insure that the instailstiom Phmse

can: distely wpon fon of the Test Phase. At the conclusion of the

insttallation period, the complete Air Force Single-Sideband Commnunications System will be
reay for aperuuaul tests with ground-to-air, atr-to-ground, smd point-to-poimt
communiicaticms.
2. GENERAL FACTUAL DATA

2. PATENTS. - For patents spplicable to this program see the "First Quarterly Repost,”
IDR-395-4, dated 15 Descember 1855.

b. REFERENCES.

(1} Roue Air Dewelopment Center Cantract Specification, Exhiiit RADC-1800, Single-
Sidisband Commuricaticns System (Requirements For)," Amendment No. i, dated April 18, 1966;
Engineering Change "A™, dated T May 1956, and Exhibit RADC-1800A dated 30 Janusry 1957.

(@) Coil.. , Equipment Proposal, CEP-396, "Single-Sideband Commumications System for

Unitted States Air Force," dated 10 Juse 1955, with addendum, CEP-396A_ dated 18 June 1958.

2

() "Single-8ideinand C

IDR-395-8, IDR-395-11, IDR-395-14, and IDR-395-17.

t4) Calling Equipment Proposal, CEP-563, "Technical Proposal for Single-Sideband
Communications System, " dated 24 April 1956.
(5) Caillins Equipment Proposal, CEP-771, "Suggestions for Simpitficatson of 38B
Ground Stattioas, ~ dated 19 February 1957.
() Coillins Equipment Pruposal, CEP-922, "Revised Praposad for Simpitficarion ol
Btirdcall Greound Statioms, * datec: 1 April L357.
3. DETAILED FACTUAL DATA

a. GENERAL SYSTEM DESCRIPTION. - The camtract, as pregently written, calls for

two ground wtatioms with diversity receivers, and bl . &
simgle variahle power transmitter, amd remote control. The contract also inchudes instal-
lattdon of & mumber of airborne transceivers and deliwery of a number of mobile radic systems
sudtable for aerial tramsport.

The basic system for this were 41 Lly fa the Q

Wﬂdlswlmm'enmmdwﬂuﬂyhm@nmﬂywn‘ud 15
April 1956. However, there hawe been numeroms trips and conferemces during these reporting
wﬂmvmhnmmduﬂmmmdmmmm&emlmeu-
gurding spec:ific applications of the proposed system and equipments.

Before camsidering a detailed system czscription, 1t is appropriste to review some of the

results and h o these

as a background tw the Sollowing discumsion:

(1) Om the 25th and 25th of Janmary 1957, rep! of the g affice
visited this compsny im Cedar Rapids to obmerve ths operation af the AN/ARC-58(XA-1) radio.
[ 4] A meeting was hedd at Rome Alr Development Center on the 28th of February at

which repr of the ing office mad thils comapany reviewed the time phase

&
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d the dtual pomsibilfties of tie comtracting effice and

of this contract and di
the contractor. ’ %
(3) Representattves of the contractimg office viisited this company as the 7th af March
to review the equipment status for this program and also sbuerve the operation of the
ANM/ARC-58 (XA -1) radio.
) (hM-rchhhmd!thuoonﬁrmemhddn!amcmmmcuern

™ od the d modift-

witich representatives of the Air Force and! this
cstions to the ground system portion < this program.

(5) Representatives of the contractimg offkce visited Collins Radio Company, Dalias,

Tm.s,mtheumlndlﬁlhdlnrdunﬂwﬁe,v of the exquips ‘being loped

at that location.
(5) On the 18th and 19th of March the comtractor's Burbmnk, California, plamt was

mmdbyurrmvanmrdemmmmqu@- ’

ment being loped at that locatioa for this prog

b. AIRBORNE EQUIPMENT RADRO SET AN/ARC-58(XA-1)

(1) SYSTEM. -mmemmmucmmw‘ The results of

oY Aul.

lluemhuyhet«-dhmm—ldmbﬂwﬂ’ d to the Pigure 1. The AN/ARC-58(XA-1) System Test Setup

mﬂmukno{mtmwmhpmdwmmumuemﬂud A photo of the test
TS-1063 would nnt be awailshie for approximately nine mouihs. On the basds of the foregotng,

setup for the thermal evalzstion of the AN.'ARC-58/XA-1) may be swen im figure 1.

some redesig is y, possibl fting fa a Larger unit. An investigation is presently

(s) SYSTEM ANALYZERS. -Mmmmhnbmudndbyhmrm
mmmumwﬁwmmmdpmwMymmm

as follows:
previously intended for the diodes.

(1) BADEO TEST SET TS-1063(XA)/ARC-3B. - Analyzar "A".
() TEST BENCH HARNESS. - The items listed below shall comprise the require-

(2) RADID TEST SET TS-1064(XA)/ARC-68. - Ansiyzer "B".
mmmrmmmtmnﬁnwhprwﬁdwmmwmm

mmmmwm-mmawwmmmmam
‘ following exceptioms, ome of each tem will be supplied: Either SA, 9B, or 5C will be

mbemvﬂedb!heﬂmmmtc-mp—yturmmlhepo-armmﬁm

4

T T s B

i

- .
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i

-qplkduarthinm-lq\mﬂtydlu, mmmuw,mamuﬂnh

sapplied, ndmdm”vlﬂlbenppmd.

Rem Name or Nomenclature

1 HR-RTIPAVT

2 Mounting for R-T61(XA)/ARC-58

3 Maunting for T-605(XA)/ ARC-568

4 Movntimg for C-1940(CA)/ARC-58
5  Miounttmg for C-1939(XA)/ARC-38
6  Miounting for CU-533(XA)/ARC-38

or CU-XXX{CA)/ARC-58

1 Junctiem Bax with Pemdant Cables

6 -
i - : —
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Descripttion

i s
Pun, Vanexxial

To allow normal positsoning of B-761, provide
& coolimg aix ow.ﬁahd'ugsocmadbuo.
wwmwm:m-m)mddnndm
of R-T61, rubber skid feet. 10~ wide:, 5" hgh,
and 21" deep plus bos2, 4 B.

To allow "om side" p ding of T-05, pr
a ooolting atr couple mcludting amsocisted bose,
provide total enciosure of T-605 with traus-
parent sides inchuding access holes fior metering
tust points. or udjrstment accens &L mosdule
extracttion rubbex skid feet. 8" wide, 12" high
amd 31" deep phus bose, 8 Ib.

To allow "om side" pasttioming of C-1940,
mvﬂcmlmmolmnﬂu-ﬂfm,
rubber skid feet. 7 wide, 4" kigh and 13"

doep, 3 1b.
‘!bnmawmﬂmmmudc-lm. this

mmwumw»m
fixed suppart. 6" wide, 6" kigh and 7" dep, 21b.

wmvmwwmdcum'r CU-XXX,
withourt externall case, bynmd@lckm-
ment kardware, providing access to all surfaces

of CU-523, or CU-XXX, rubber skiid feet. §™
wide, 12" high snd 12" deep, 3 1b.

. of all
mm.mmbm.mu-
jacks and five pendamt muiticanductor cables and
associated conmectors. This junctiion bex £0
provide (he necessaTy terminsd tiepoints to sllow
mmwmdnwnmmml-
catioms set similar 60 C-825/AIC-1d, all neces-
mwmmhepmuhmmmﬂ

gh a protective ter tam block.
sdcﬂraakandaﬂundmmdwwer
terménation biock. 12" wide, 12" kigh and 4™
deey:, 20 Ib. Average csible length: 4 feet.

$A

9B

11

12

13

7 At TR ™ st Pt

Name or Nomenclature

Name e ———

50 Okhm Dummy Load

Dummy Antenma B-52

Dummy Antenma C-118

Dummy Antenma KC-97

Moumting for CV-531(XA)/ARC-53

Module Patch Cable

Module Patch Cable
Module Patch Cable

v
Module Paich Cabie

ol

Description

A 1000 watt ambient air cooled 50-obm dummmy
load with integral power levei meter. 6" wide,
9" Mgh mri 23" deep, 30 Ib.

An artificial sstenna approximating the charsc-
teristics of a B-52 tail csp amtenns, used in
conjpunction with ltem 8 sod containing am
antens currest meter and an integral cooling
fan cperating on 115 voit, 80 cycle power. 15"
wide, 12 high and 10" deep, 15 Ib.

An artificial antenma approximating the charac-
teristics of a C-113 tail cap sutenna, used in
conjunction with Rem 8 snd contaluing an
anteana current meter and an integral cooling
fan opersting on 115 voit, 60 cycle power. 15"
wide, 12" high and 10" deep, 15 1b.

An artificial antensa approximating the charac-
teristics of a KC-97 tail cap anteana, used in
cmmmumsudumu-m-mem
current meter and an integral cooling fan
operating on 115 voit, 60 cycle power. 15" wide,
.o :igh and 10" deep, 15 1b.

Aﬂ.nuntonuownoumdtbcu-ml in an
malﬂemneron!helnp‘cmd
Item 8 amd provide the mecessary metering test

to allow repair aad adjustment. 6" wide,
4" high and 2~ deep, 2 Ib.

15 pin Cannos D ceanector, cable one oot loag,
for usage with: AM-1523(XA)/URC, AM-1526(XA)/
URC, AM-1527(XA)/URC, AM-1528(XA)/URC, amd
PP-15T4{XA),/URC.

37 pin Cannos D coancctors, cable one foot long,
for usage with: AM-1528(XA)/URC, snd
CV-465{XA), URC.

6 pin printed wiring cosmectors, cabie one foot
long, for usage with MX-2064(XA)/URC and
MX-2065(XA)/URC.

10 pin printed wiring coanectors, cabie one foot
loag, for usage with: AM-1529(XA)/URC,
CV-466{XA)/URC, and CV-487(XA)/URC.
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2 has bees decided to use Kel-F for the tap rudler for lack of a better material.
Description

—_—

Name or Nomencls1oe

. should a 1 800! b

nmectors, cable ane foot
10 pin pristed wiring oo
lw:.(or usage Witk AM-1534(XA)/URC,
nl-'mm)mnc N MD-286(XA)/URC, m‘
S, Tate gen s have recently heen sdded to the tap and coll servomotars in o o

. eable one foot
pin pgued wiring COmROTASTS,
16 Module Ssbessembly Patch Cable ::n;. for usage with the followisg subassemblies

of CV-453(XA)/URC: nd,R mer-u:i;t with wire more reted comp
and Relay Amplifier.
Frequency Amplifier

are svailable for this purpose.

which would a ooefficient of expansiion
15 Modube Paich Cable

surpassing Kel-F, the tap rofler would be made omt of the new meterial.

stakilize fartber the clrouitry. Because the CUJ-823 willl pr

y find ita @r smnl

may be used and motor generstors

able one
ted wirtmg comnectors, c e
::aplr:.m for usage with the following sub

assemblses of CV—465(XA)/URC: Ref.

N Intermediate Frequency Amplifier and lnter= 1n the method used to foed the discrimimator | “mr
/ . mediate Frequency Mizers.

17 Module Subassembly Pach Cable An saditional change has boen made

18

Madule Patcs Cabue

2 cabie one
2 pin printed wiring cunnecvmrs,” e
;oayla" for usage with: AM—I;J.Z(XA),L:&C.

error to the smplifiers. The outputs of both —

discri are g o both servo
_1579¢XA), URC
AM-1525(XA)/URC and AM
ampiifiers as showa in figure 2.
’ RG-58C/U cable with UG-88C/U connectors, _
19 Coaxial Cable Assembly sssemily length 4 feet ( ' Since the above change was made -
by RG-58C/U aﬂeﬂthwﬁcmwms in the servo system, it has been found that —
20  Coaxial Cable Assemdly msting to Staadard HN .
:-h::‘ﬂyl—cth“m- the coupler is abie to find the tuning potet if Figire 3. Revised Servo §
of the CU- ARC-58
Multiconductor cable with Beadx PBOSE 13 '::—: it 1s within the rangs of tho basic tagped cofl STIXAY/
k em Cable connectors on each aad, assombly lexgth 4.
.o mma:c-xmmcu-m. regardiess of where it starts. By this meoans, it is now ble to eliminate "prop
by bands and “bomimg" i=s now accomplished st ose posticn anly. The Relsy Assembiy RE-284
ARC-58.
, ALTENNA CU-523(XAY/ 1s now simplifiod as well as the " ftor operate ¢  Hike
@ CormLER most serions problem enccuntered with this udt greatly
@) GENERAL. - Perhaps the moct & sormed coupler i s to tane without the capacttor, it will do s0. X it cannet, efther the cofl will
reakdown. However, the unit has pe
Od'“mw-'dwb £0 to maximums or the tap will go to maximum. These limits, combimed with the \~{ormaison
durfng this pery hmﬂwu’mdu‘zo_mmmm
satisfaciorily tn recont tests. 1 ' thet the cther element is satisficd, sorve to Tun the CRpacitar. As soon &5 tunizg is possZile
’ roﬂiclulhul—vﬂoct(omrlyudwlﬁl
altitude. The success af this test was die &0 5 Tho ok within the range of the basic tapped coil, the elements back off from their Mmits and stop the
aded dmmerWﬂ: 3 discussed
malded epoxy block with maeris: R | capacitor, and the tuning cycle is completed.
ot ‘l‘aﬂc-wddnsmuedhpll““ ’
the capac . H
uuhuedmmm 7
of the high-vaitage section. ]
. mmmu-ﬂ_.mmm-h"*"”""’ ; »
B S
o [——

; s a . e .
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lwummmnmwuuﬂrmmwuw
is now "homed™ at

generally by shunt -tuning whes possibl 0 the ble cap
ntnlmm-dhm__!rnhrlhnumm-mdh_m_n

System tests are now being conducted with the eatire ARC-58 radio. Environmentsl
mtm(o!!.hemplun--ym-ﬂlbeemdmodmrﬂlhnmperbdndre‘dud
these tests should appear in the next quarterly roport.

@®) DISCRIMINATOR CV-531{XA)/URC. - It was stated in the previous qur.rierly
report that it might be necessary to repackage this unit tn order to prevent a "sense’
reversal at higher frequencies. Since that time, bowever, it has heen discovered that this
“genpe" reversal could be prevented by altering slightly the dimensions of the phasing
transformer. The present engineering models bave been altered to inciude this revision.

Sensiiivity and tracking messurements thet have been taken have indicated that
performance is generally adeguate over the specified frequency and power range. However,
in order to obtain the desired degree of performance, it was found necessary to match the
phasing diodes. Tests at room temperature «of one model has produced the following results:

VSWR on the R-F Line When Both

Frequency Discriminator Outputs are Zero

1.170:1
112351
1.085:1
1.0651
1.047:1
1.000:1
1.065:1
1.07%1
1.1031

—ym—— ¥

Although not complete, the following envircanental tests have bees in progress sad
the results are as follows:
(1) Alttmde: At 29,000 feet altitude, the voltage breskdown was foumd to exceed
1000 volts peak.

(2) Temperature: The unit was d b a and a

load and at each frequency, the variabie load was tuned until “he discriminator cutputs were
“zero". The VSWR on the tramsmitter itine was them recorded. One set of dats wis taken st
room temperature (~25°C), and another met was taken a2 +85°C. TSHe maximam differemce
between amy two readings taken at the ssme frequemcy was 5. 71%.

Originally, the servo ground was connected to the chassis ground st ame paint o
the discriminator. It was discovered, however, that this was causing some drift in the serwo
system. To alievia'e this coadition, the serve ground is now flosting tm the discriminator. R
was pecessary to make some slight alterations in the losding circuit to sccomplish this. Also,

the loading circuit has been changed to peermit the wse of a ratio -type cirouit 11

to that used in the phasing circuit. This has resulted in a reductisn of the amount of wodu-
iatiom that appears st the output. Becaume the change inwolves only the &-c portion of the
eircuit, no sigaificant change has been ohwerved tn the performancz of the unit. This change
hmmﬂhhdbymﬂﬂummmMrdeWQm
circuit board.

it is pl d to lete the

testing during the neat perdod.
(3) CONTROL, ANTENNA COUPLER C-1940(XA}/ARC-58.

@ MAIN CHASSIS. - There hawe been some chan~ e in the wiring of this unit to
accommodate the revisions of the RE-284. As was pointed ouw. in the dscusston of the
CU-523, prepositioning to one of four bamds is 80 longer neceasary. Instead, one *homne"
positicn is now used for the entire frequency range.
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Aum-mmmmdwmc-moduwunuymummm
ARC-58 system. Operstionally, the C-1940 has performed very well in the mystem tes.s.
mr,.lwdm:nm-mm.

mmmdmc-w.mcu-&s.mmm-nmmm
usmc&mmwxmm&ec—xm,u.m-ummmc-lm
sod o ARC-SS. m;mmw.muemﬁummc-mmmmm
CU-523 snd the ARC-58. However, upom investigating the r{ pickup, excessive voltages
vmlumwummc-mmmm-ss. To eliminate this difficulty,
Noaucw-mumudnmkddmc-lmmpmlupnuuuuﬁom
CU-523 mnd the ARC-568. m.-mmuummmmmr
mwmmmmmm,

wlkmbmuuwwﬁaﬁiﬁt‘ﬁrm—emblwwmlm
MX-2064 and MX-2065 Multicouplers. The aisrecuirements sppear to be very moderate
mmuy—;ormu-n-mhmmd-umuuum, small, and of
modsrste alr espacity. Great care is being given, w,tow:nmdrnw
-y-m-navmp_mwdmdmmuumm. The design will mot be
Wuw-mmmummmmum‘ow
the cooling system.

) RELAY ASSEMBLY RE-284(XA)/URC. - This unit bas umdergone & major
mx«-muuwmmmmmwy. This revision, however,
mmeuwmmwmummawmmm.
mu.md-n-wm-mmmmsmgmmmmmm
nu.mwamd-cn\m.ndmwdmau..

mmmdnmwﬂmmbunlMWdy. A control

sts the ent of the pull-ta and drop-out voltage by the proper

flmble which P

is mow

[

selection of two resistors matched to the relay. By uuiag this method of selecting resistors,
a relay with pull-tn and drop-out characteristic of 3-to-1 can be changed tc almost 1-t0-1.
For this particulsr spplicattion, this feare is very desirable because it is simple, accurate,
and requires very little time.

Because two d—c refays were elimimated, it was possibie to take a d-c relay from the
CU-523 and place it in the RE-284.

(<) ANTENNA CONTROL SUBASSEMBLIES MX -2064(XA)/GRC AND MX-2065(XA)/
URC. - Thewe unitts are completed.

(64) TRANSMITTER, RADBO T-$05(XA)/ARC-58.
(2) GENERAL. - Emphasis during the period covered by this report has been
rected towsrd the eiectrical testing of engineering and palot production modeis. Eaviro-

mental 1ests and therneal evalustion hes baem started and coordimation has been maintained
with the production departmsnt o the assembly and testing of ptlot lime units. To date,
three emgineering models have been completed. Model no. 1 hes beem used in the ARC-58
system tests and model no. 2 has beem prepared for thermal and envtronmontal testing.

Vibratiom tests have bees started and a photo of the T-605 e the Vibration Test

. table may be seem in figure 3.

() ENGINEERING MODELS. - As was potsted ot above, model n0. 1 has been
operatimg in an ARC-58 system test far over two mouths wd results have been very satis-
factory. To date, no failures have cocurred either with camponents or over-all performance.
R-F interaction was noticed with the R-761 at low frequencies due to cable conduction. To
solve this, the cable wire filltering was increased. These changes have been incorporated
since imto the T-505 design.

Engineering modei 20. 2 was electricaily tested and used to obtain all of the

by dnta

y for the book. A low frequency parasitic oscillstion

13
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was found durtag the electrical testing. In order to suppress this oscillation it was necessary
z 3 (o add op2 resistor to the plite circuit of the driver stage. This model was prepared also for
extemsive thermal smd altitude tests now in progress.
«) PRODUCTION PILOT MODELS. - The production facilities of this company
have completed several of the T-805 Radiio Transmitters and testing of these units is sow

under way. Production model no. 1 was thoroughly tested by the enginsering staff in order

to facilitate the assembly drawing and cable drawing cr hecks. All discrepancies were
{mmediately corrected and forwarded to pilot production.

Two 2ddittonal T-605 test control pamels were constructed by the eagineering staff
for use im the environmental test station, anc for a standby test station. All of the test and
special test equipment requirements were forwardied to the Production Test Departmezt for
appropriate action.

' {d) THERMAL AND ALTITUDE EVALUATION. - A thorough cvalaatiom of the air.
distributton and internal temperatures of the T-605 has been started. These tests are being
conducted at varioas air flows and altitwdes (simulated) and snclude testing of the HD-271
blower umit. The test set up includes am R-761 nogmally used in conjuacticn with the T-605.
Continuous voice modulation ts fed to the R-761 by a tape recordimg in order that the test
conditions are that of voice ssb operaticm without the benefit of a duty cycle. A tabulstion

of the results to date is shown as follows:

Figare 3. The T-G05(XA)/ARC-S8 on the Vibration Test Table

14
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! Temperature Rise in °C r Alr Vslume Indicated
Tempersture Rise in °C per Alr Volume Indicated ‘ pe
] ¢ Component Location 1601b | 14416 | 1201 | 1001b | som | s01b
Component Locatiom 1601 | 1440 | 1201 | 2001b | 801b | 601D /br ar /hr /ar M /ar
I /br /hr /ar /hr /or T°C T™C ™ ™ ™ TC
1°C ™C T°C TC ™C TC :
. i| wall front exhamst chamber 20 20 23 28 32 38
" HV Trans - Front 1 1 12 16 18 25
i
- ; tam Servo Amp sheif, boitom
. 1 Filament Trazs. 13 12 13 16 18 26 opp side 13 13 16 20 22 27
Screen Trans. ] 9 % 13 15 21 | Ceuter frame opp P2 inlet
| i chamber 3 7 8 1 14 2
- 28 V rectifier case 1 10 11 14 15 18 j
! 1 Se: n 10 13 16 | 18
HV Trams - Rear 1 12 13 17 w o Center Frame opp Servo Amps
shelf under HV Trams. 8 9 10 13 16 23
/ © V1 6CL hot spot ) n 80 s | 105 |12 1 e
i
. . o . ] | Inlet Air - 31 30 30 30 30 31 s
V7 6CLA hot spot £ 58 65 76 86 104 . I
coil - ot emd e B 2 2 3 3 6
N V104 4x250 Fil pla xy |t 4z 4 52 38 | 6s PA coll - ot ead m
d air it 1 13 18 19 24 !
V195 4x250 Fil pis ] 10 1 1o 18 26 PA Grid area ' i
A ool - - dowmstream - .
V106 4x250 Fl pin b 57 61 69 5 37 : :r top 2 3 3 . . . H
\
' Servo Amp rear - 4700 chm Exhaust atr from HV !
1 watt Res. by CR# 16 1% 20 24 27 34 T - bott s 10 1 13 1s 19 i
i ! i
! Servo Amp rear - Reactor 7 20 20 24 27 M Exhaust adr from HV
b - front 16 8 12 14 17 21
| Servo Amp rear - R-18, 1K, 3 Tra
2 watt Res. 3 26 26 31 u o | Exhaust sdr from HV
Trams - rear (] 7 9 B 7
: Servo Amp front - 4700 ohm res 13 18 18 20 21 2% ! 5 2 !
xhaust air from HV
Servo Amp front - reactor 12 i¢ 13 19 20 27 :rw - stop " 5 5 7 8 13
Servo Amp front - R-1& 2 2 25 22 30 37 Chamber under Servo s -
. - air T 9 10 13 18 22
i Cover under PA twbe exhaust B6 38 47 56 64 81
i
| inlet air to V184 4x250 L] 9 10 14 17T
| Center frame PA tube exhauwst H © 1 u
side u 1w 13 26 LU ‘| let air to V185 4x250 ] 10 1 15 18 | 25
Ceater frame opp. PA tube Inlet air to V166 4x250 11 13 15 19 n 32
exhaust u | 10 13 16 19 2 (]
n 16 17
. e . s s . - B e e T e mmem— T v e - oo
R— + -
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Temperature Rise in “C per Alr Volume Indicated

. Temperature Rise in °C per Air Volume budicated
Compoment Locat: ca 160 1b 1441b | 1201b | 1001b | 801b | 60 1Ib b é
/hr /br /ar /hr /ar /ur 4 Component Location 1601 | 1441 | 1201 | 100 I> | 8®lb j 601Db
TC TC T°C TC rc| TC /ar /br /ur /hr ar Mur
TC ™C ™C T*C T™Cc T™C
l V194 - 4x250 air exhaust - f'—
! fromt iz I'H 55 68 79 104 ! Outside - case - clockwise
| froe lower left corner i3 12 1€ 20 22 18
| V194 - 4x250 air exhaust - ) 1
rear EY) 42 51 62 72 % Outside - case - clockwise
1 | from lower left corner n 9 12 15 18 2
| V105 - 4x250 air exhaust -
| fromt 38 42 56 83 73 98 Right outside case - top rear 9 8 11 14 15 | 19
Vi®5 - 4x250 alr exhaust - { Right outside case - lower rear 9 & 1 14 16 13
rear 49 55 64 82 92 n |
“ Right outside case - lower front 9 & 10 13 15 18
V106 - 4x250 alr exhaust - f i
fromt 10 4z 32 66 76 cin Bortom outsirde case - right
i rexr 1 i i 17 20
| V106 - 4x250 air exhaust -
| rexr 46 50 60 74 87 113 Bottora outside case - left
rear (under PA tubes) 17 17 21 27 31 38
PA coll exhamst air - bottom 3 3 3 4 5 8
i Battom outstde case - left
Servo Amp rhelf bottom 14 14 17 21 23 27 cester : u 14 18 13 26 i
Outiside case - front left 10 9 12 14 16 20 Rear case - above exhaust 7|17 27 30
‘
Outside case - rear left 12 11 14 17 20 24 Rear case - above inle¢ : 1 | 1 13 17 19 24
Outeide case - rear right 9 7 10 13 15 19 Exhaust air % 37 | 4 50 58 68 88
Outside case - fromt right 9 T 10 12 14 18

{e) CASE CY-2060(XA)/TRC (Unpressurized). - Delivery has been started by the

Outside - case - clockwise .

from lower beft corner 11 10 | 13 16 18 23 er. Tests d d on the delivered wmits have proven the design to be adiequate.

Cutside - case - clockwise Development an this unit may be comsidered 3o be compilete.

from lower left corner 15 14 18 23 27 33
1 (@) CASE CY-2059(XA)/TRC (Pressurized). - The design of this wnit is comyplete and
Outside - case ~ clockwise

from lower left corner 15 18 20 26 30 39 productian has bee started.

Outaide - case - clockwise © COOLER, AR ELECTRONIC EQUIPMENT HD-266(XA)'URC. - Preliminary
from lower left corner 15 15 19 23 26 32
' ‘ tests couducted on the prototype of this unit indicates the design to be satiafactory. Three

W . R ot
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additionm] models are now nearly completed. Fioal test data wili be given when the HD-266
|5 tested! with the T-605 and the R-761 iin a complete therma) evaluatiom.

&) COOLER, AIR EL.ECTRONIC EQUIPMENT HD-277(XA)/URC. - Same a8 (8)

{1) PLANS FOR THE NEXT PERIOD. - Electrical tests will be completed on
engineering model no. 3 alomg with the thermal and altitude evalmation of the T-805, HD-2"
and the HD-266. Assistance will be provided to the producrion staff to ald in produciag s
testing the pilot live maodels. The environmental testing of the T-605 will be complessd alse.

(@) RECEIVER, RADBO R-761(0KA)/ARC-G8.

(@} GENTRAL. - &t the time of this report four emgineering models have been
campleted and operated sucoessfully. One of these emgineering models bas been pubyectess 10
a very thorough wench test. This test showed the system gain to be Low along with excesaive
carrier leak. The input circuits of bath the AM-1524 and the AM-1528 were revised with the
cambimed effect of increasimg the tramsmit zain appraximately 16 db. The carrier leak was

discovered 1o be caused by electrostatic coupling between the wires of the cable fceding tive

s of the ¥.D-286 amd

Balanced Modulator. A shield was lled the two
the caliling was re-roated. cuﬁermkmilu:nﬂcdtamlythn small amcunt of leak
occurTing within the MD-286 itself. Operaticnsl tests, imcluding on-the-air reception with
the reweiver section, indicated the need for 3 manual r-f gain contral. This controd is mow
imcorporated into the C-1339 Radio Contral.

Coesiderable diffsculty was experienced with the servo systems. The trouble was
traced to the servo amplifiers. Awanmcudummm(mdteen-mﬁemr-hk
reacters. Additionally, it was found to be impossibie to wse the same amplifier for both the
m-nszammorouu).mucv—ossm © watt). Amunompuﬂtrﬁﬂbeused

or the cae walt servomator.

20

I

A thermal evaluation was started on the R-761. Tests at room temperature were
completed and tests in the environmental chamber are ow in progress. The results of this
evaluation will be included in the next quarterly report.

Vibration tests have been started on the R-761 and a photo of the test setwp may be
seen In figure 4.

() AMPLIFIER-MIXER AM-1528(XA)/URC. - Four engineering models have been

constructsd and tested. Formal test procedures were followed in the alignment and

4
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performance diuta was recorded. From this data the test 1imits were established for the
production test requirements.

A thermal evalmation of this umit has beem completed. A total of 34 thermocouples
were attached to various componemts of the moduie, imcludizg coe at the "hot spot” location
on the bulb of eacln tube. A special technique Was used to imbed the tbermocouple in the
glass. Temperatre readings versus air flow were then recorcad. B waf onciuded from the
data that the modude 18 capable of continuous operation in & 55°C ambient emvironment which
{s well withim the margin of the companents’ temperuture Hmits. In addition, the unit is
abje to withstand an atr shuoff imterval of four bours from a codd (23°C) start, and 40
minutes from a hot (53°C) start. It 1= also capadle of passing ‘e haif hour environmental
test ut 71°C. In act, 4 1s marginally capable o continuoas operation at this temperature.

© AMPUHER-DETDCTOBS AM-1523(XA)/URC, AM-1526(XA)/URC, AND
AM-1527 (Xa)/URC. - All of the required engineering models of these units are now completed.
Environmental testing 18 completed with satisfactory resa'ts. Tests of ten each production
models of these wnits ‘have given satisfactory results also. Fimul drawings are almost
complete amd shuould e redeased during the next period.

Unmless some unprecedented trouble occurs with these units, they may be considered
&8 being camplete.

(@) MIXER _OSCILLATOR CV-465(Xa)/URC.

(03] GENERAL. - all of the four emgineering models were operated extensively
durimg this pervod. in adidition, environmental tests were rum, including a six-day humidity
test. This tesl WS originally scheduled tc run ten days, however, the (allare of the rate
generator section off the servemotos Lajted the test prematuzrel Except for this componest

fiwre, aperagion Was matntaaned shrowghou 1 test. Marginal pertormance was obtaine<

from the 100 k¢ spectrum generator owing to the fact that the tuming coils drified with
variations in temperature. This condition was corrected by decreasing the "an" time

portion of the keying cycle which broadened the output spectrum to the extent that the {reguency

| ¢rift im the colls caused a megligible drop in the spectrum generator outpat. Diffi  tles

with the spurious pickup at the Master Oscillator output &t 3.5 mc was satisfactorily

] eumimleduyum-deynhkMedcomﬂc-hlehmeanmA A spurious {rom the
AM-1529 at 1035 k¢ was mppruudbythelnlaﬂnﬂondntued circuit in the 2.4 mc
' taput of the cV—465. It was found that by momormm-ewmedlww with

¢ imcorrect locking were eliminated. Drift in the Frequency Discriminator has been redwoed

cufficently by controiling he tempereture of the Discrim.inator cormponents amd using
matched transisiors.

(2) MASTER OSCILLATOR. - Attempts were made to use zener diodes and bias
current in lieu of permanent magnets for the saturable reactor. Although the zener diode
performs satisfactorily for coatrol, it was found that a 3,000 cycle hysteresis frequency i8

prodwced when traversing the temperature range. Becamse this comditica cammot be com-

i trolled, it can omly be comcluded that the zener diode is wausshie in this application.

The MO has been operated in an altitude chamber up to 75, 000 feet equivalent

" with a frequency shift of less than 560 cycles. This smail shift in frequency is gratifytmg

when considering that the sl ghtest of 1ding causes frequency change. No
jmher variations were observed durimg the altitude tests.

Efforts bave teen made recemtly to install & thermal disabling switch in this unit

"?\-hldn will act as a thermal time delay in order to prevemt out-of-toleramce trequenc)

#y'odlucﬂun prior to warmap of the MO. Manufacturers kave been in the process «f muking
#ome mo ihrcations and have amly recently been able to ship sampie units for test  Efiorts

are prescaty teing made to mount and test these sample units.

e A
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Results of tests for sparious wi
ycbe supply may be seem {n figure 5.
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Figure 7. The CV-465 Master Oscillater Vibration Teat fpectrum
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1 334 + Some difficulties were d i prody witth the s used for

sfSawes stometesssy

o—s ".:':a‘.'l" - scurw trimming the bridge resistamce. The trouhuc was fousd to exist in the cpaxy casting process

-~ 00D CYCLES

one cveug Cowas ¥ .
O sew wherebw the epoxy would thin out slighly efore gelstion mnd would enter the trimming

patientiamete:r thus cawsing a failure. A semled trim-pot is being specified as a solution to

the proilem.

The equipment snd production specificatians have been corrected snd a type test

speecification is presently being ieted. Final biy drawings will be prepared daring

the next quarier.

1m0% cveLEs

(¢) BALANCED MODULATOR MD-286(XA)'URC. - Early in this reporting period

OSOLLA a tlegradation in the carrier rejection of the engfneerting moaels was notioed. The checks
AR Ut TEST

thist were m.ade om all af the assaciated circul‘ry reduced the external carrier leak 108

minimum. A shield was adided to the main chassis betweea the printed circuit connectors

winich greatly increased the isolation hetween the input and output circuits. Al:no, slight
mmdifications in the test jig served to tmprove this shielding.

Figure 8. The CV-465 Master Osciillatar Lead Screw Wearout Test Tharough measurements and analyses of the modulator circuitry have prodaced

much cronflicting data. Vartous minor modifications were required to improve the performance

memmﬂldedbn-uﬂduﬂyp-m-ewmﬁeqmddmdm
of various modules. In other words, differing means were required to accomplish the same

hie materisi for the toroldal cores is still

freguendiies it extreme temperatures. A
emd. ¢ led differ in the y time of the germanium

beimg ecught.
mn&mwuhwmwmdemaerﬁemW

diodes. Replacing these diedes with low resistamce silicon type with neghigible recovery time

gave a marked impr Aliso, fmdh wir load s were found to give

dwwuﬂﬂndbymmdﬂmduunﬂyddwc,ndky k
,Sdmﬂcdindﬁcmmbymwm:mnmm-muu. Changing to

{hermal cycling of the asciilstor from —40°C to +80°C.

silticon diodes and o duetive load resi s did nat any changes in the printed
numﬂzm&unmmdmdﬁ.mmmedlﬂm ¢
gircuitry. There have been some chamges started in the printed cireuitry, however, to

effect am this unit-

fmprove ground paths znd to utilize the latest printed—circuit techniques.

s
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() AMPLIFIER, ELECTROMIC CONTROL AM-1524(XA)/URC. - In the esrly part A reduction iz the amount of 1035 ke sp resp will be obtatmed by
otﬁ!lnporﬂn(prldunl(c-dthlﬂngmdhvm-dmdﬂhumwwy ) hcruduhscnennumncedmcﬁ&mwﬂtrmbe. Selected values of a drepping
resistor cam then be used to compensate for varistioms in fcal filter

low. mmmm-anmuwcmmmummmcmdumu.
Tem production models of this unit have beem received and tested. Scweral

the correct gain was oitained.
mmblydrwhwmeauuudmdule-ed. Testing of tes prodaction difficuities were d which are p: ly betng carre sed. Also, the changes in the
nodels ind 1 ¥ p Unless s ung: ted event ocomrs which dr-vnnlmwﬂwmmuumn&m“rhwﬂﬂbaemrnwm, Final

rqﬂmhm"n‘lmrlqaﬂnﬂ..emmmglqmmdmutmybz dnwhxlmschednhd{crcmﬁguuduﬂuﬁemrepmmwnn?-dnﬂuuﬂm

comsidered to be compiete. -111mdmmmmepmm@«mmmmrwmmunuenua-un

(© POWER SUPPLY PP-1574(XA)/URC. - It was nevessary to readjust slightly the standaxds.

voltage levels in the 28 v d—c and 130 v d-c supplies. These changes necessitated only the (' AMPLIFIER, FREQUENCY MULTIPLIER AM-1579(XA)/URC (vee figures 9

duction amd additiom of respectively. These volttage corrections were necessary amd 1079. - All of the eng!neering models were compieted during this period. Also. vibration.

letad

the actual equipment load was slightly different than was originally ewtimated. thermal evaluations, and varioms envir tests were

Mumuym(ormlnnhvemmpm-ndrde-—d. Also, the .

PP-1574 is performing satisfactorily in the ARC-58 system tests.

Testing of ten production PP-1574's bave imdicsted satisfactory perfiormance. The
design and development, therefore, may now be comsidered completed.

® AMPLIFIER-OSCILLATOR AM-1529(KA)/URC. - In order to fzprowe the
reliability of this unit all of the mica capacitors have been changed to 130°C umits. Also,
the screea resistor of the crystal aecilistor tabe was made several times lmrger, thus
mmsumnnmmuuduhmmmmme screen.

lm(mmmwwmﬁmmmmmmhom

wmm-onmmmmmmmmfw-.
wbrﬂmmuhwmwdmmm resistsmoe te shock is meeded
in the mechanical filter. Mrd—imuoﬂnmhrnnlmﬁnvmlmhymul ‘ Figure 9. The e, vemey ‘6. The W .
. modified coupling wire oonstruction. Multiplier AM-1579(XA)/GRC Multiplier AM-1579¢XA)/URC

30
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It was di ed durimg the vibraty tests that an amplificatiam factor
existed at L1, mmm-aﬁachme@bymmﬂscwwmemwphm [}
tinrough a muountiing sarew and & spacer. This change rediuced the amplifficatton factor oy
ome -hadlf, le-nlhaldhemtmeuntelt“‘ 1% 18 now satisf; Y.
The thermal evaluation was conducted using alr flows of S0%, 75%, 100%, and 1503 ]
of the desigm stamdardi (see figumes 11 ang 12). Resuilts tmdicase tha all components were
suffictently coolexd exwept tubes V2 amd V3. By changing circuitry of V2 heat dfissipmtion
‘_ .; was reduced by 70%, thus reductng itis amibient temper-ture rise curve wery mear that of
tube VI. It was mot considiered Tecessary 10 exert amy effort tp rediuce the tewaperature of V3 o
bescause this tube Operates only in the AM transmit condition. Also, during the thermal 'r:
- !
ewaluagion, this zube was Gperamng an its maxtmum dissization, namely zerc Bge voltage g m;_._; A i ‘\ 1 l 3
whhich wouldi not mormully e the state of gperatdon. For these reasons tthe reliabillity of the g 9"“*—L ‘ ‘: } \\
e :
systern will still be may withow! any addlitiong: chamges in the clreuitry. ) ; : Jmﬁ'?&%‘aﬁm; 3= \\' :
A portian of the ewvirammental tessting program was completed. The unit was % ¢ NN g 5
3
operatid over the temperature range of —60°C to +85°C amd results indicate that the equiipm emt :{: : b
omerates witthin tihe Limits of the spectification. The humiidity and altitudie tests will be ¢ —
camducted during the mext reporting periodi 3
Tem production madels have bee tested and all were Sound to meet the equipment 28—
specifications . f
'l‘htﬂns]ln-anbl‘ydrwlnu have beem relensed to production. The prodiction test 13— {
requirement:s hawe bemn Prepared and the type-test Tequirememts are in Process. l
() FREQUEMCY DIVIDER CV-466XA)/URC, - Completed, ¥ D
|
&) FREQUENCY DIVIDER CV—67(XA)/URC. - Completer. e - T pe
L83 PER HOUR
toR
- Figure 11. Thermal Perfarmance of the Amplifier,
s Frequemcy Multiplier AM-1579(XA)/URC
_— . — o~ R e, s e s o e+ o e et s i

y " ClA- -01043R002500180007-4
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-erenndemop:nlem-mtlmmnhlwmmwldmmm.
‘ ’ Rt was fiound that some tranmistors fatlled. No trouble was found to exist, however, withiin the

limits of the specification.

(m) GENERATOR, REFERENCE BIGNMAL SG-179(XA)/URC. - Completed.

(8) GENERATOR. REFERENCE

SIGNAL 8G-179(XA-2)/URC. - {See figures

i

[k
=

13, 14 and 15). - The design md develop-

ment of this tr 1zed signal g

was campleted daring this period. Stx

enginewring models have been budlt amd

THERMAL RISE OF THE |
PLIFIER, FREQUENCY MULTIPLIER
AN 1579 (XA)/URC

TEMPERATURE ABOVE AMBIENT,SC
G
il

successfully type -tested.

A mechsnical redesign was 4

[ ] and campleted in an effort to reduce the cast

of fabricated parts, imcrease the ease of

THME , WINUTES assemidy, and reduce maistenamoe time.

Figure 13. The Referemce Signal
All of the fabricated drawings snd purchased 8G-17T9(XA-2)/URC

Figure 12, Thermal Rise of the Amglifier Frequency parts Lists have been relessed.
Multiplier AM-1579(XA}/URC

Mhnmmmzowmmmwmwlmmmumn

@) FREQUENCY DIVIDER CV-4560CA-2)/URC (Trausistarized). - The engineering the vac-um tube model, No difficulties were encountered and the uits performed
desigm of this madule has teen compileted and Etve engineering modiels bave been built. satistactonly. A sciematic of fds it may be seem in figure 16.
Sumidity tests have been started and vibratios., temperstare, and altitude tests are completed. (¢) AMPLIFIERS, ELECTRONIC CONTROL AM-1622(XA)/URC AND
A loss in per has been red of cles in T AM-1525(XA)/URC. - Batisfactory emvirammental testing has been completed n these wnits.

design. Transistor varistions and messurement errors have made it extremely difficuit All of the drawings have been brought tp to date for MJO production.

2o furmish the proper destiign reguirements to gne Lransiuwiines mamufecturers . Attempts . s

- M R i Pl o e B
b o T - S e N
T S .

R |
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Figure 16. Schematic of the 8G-175(XA-2)/CRC
Referemce Signal Generstor
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Diifficulties were encountered during s period with varistions of gain between hign

ndlwumllkvehvhlcquﬂndlnﬁmrnmuﬂﬂ. llupnumlyhdl«dmhmm

s ready fur release.
m._mmnmdmummuﬂpmmmdm

compnyuo«mtuthe,mdmﬁmdmumlummﬂemﬂmllunmnhhqlnlvm

engimeertmg design.

(6) CONTROL. RADIO c-xm(xm/uc—u. - Tests have been: comgpleted on the

C-1930 wilth the following resuits:
@) lwumMM&chwmﬂlmmmrmhamd boards.

Early faflures were noted witth the etchied -type bward.

(b) Coin silver, Painey 0. U, an¢ Baker Aoy aw. BLT were foumd te be acceptable

for use ms comtact material. Because of the limiited vest facilities, 1t was not possitile to

rum a sitmultsneows cumpartison of these three mteriala. Current production requirememts

cadl for the mse of coir silver nnub—{y-ptbmdl.

© mmwmmmm-mwmmmwvmdeMrdm

riodium plated switches. The hmlaace of he order shoulii be mecetwed before 1 May 1967.

@& Amycwltmumompw‘nm'mhmtml"uﬂ. “This coll was

nemmdnnvdud-ehnpeﬂddmmﬂumﬂmma‘w

of \IT°C for thirty mimutes. mmm-umhmﬂndhﬂmnmw.

Hmurmmpaiod-mhdndbm”mh\ydh!mmm

odigls, mpwimd'h.wnlﬂm. and preparation of type test provedure.

D in Part -

)
B
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<. TRANSPORTABLE SYNG LE-SIDEBAND COMMUNICATIONS SYSTEMS,

(1) GENERAL. - The transportsble system, as specified by RADC-1800. requires

that this furnish bl pacikaged ARC-58 P 1s. a retary frequency coawerter.
amd an antenma coupler-filter. This equipment is to be furaished to the using agency for
imstallstion in a belicop-hut.

he first of the ARC-38 campoments should become available during the mext reporting
period. At the present time. ail but two of the various types of modules are being built by
this compamy.

lnvestigati o of the puckaging problem has shown that the only modification necessary
will be with the shock isolators. This, of course, is because of the different type of vibration
“he equipment will be subjected 10 in the mobile application as compuared to installation in an
sirpleoe, The main difference 18 that the vibrations encountered in an atrcrafl inssallation
ure wsually of rather high frequency. In 2 mobile application. vibrations normally encountered
are low frequency shocks.

Destgn of the necessary cablimg to tmtegrate the ARC-58 components into the system has

been completed and placed on arder.

(2) ANTENNA COUPLER-FILTER. - Daplex operaticn from 2 single site with oaly

1o’iupanuond equenci the tr ndth:reedverrequhu&enuo(n

antenna compler-filter. Essentially, this unit is 8 band-pass filter which is wunnected

between the antennz 2od receiver {n order to suppress undesired signals. The magnitude of

the signal from the t: ter 10% r d from the ! s reduced to a
sufficiently low level at the ingut of the receiver, s0 th2: operation with 2 desired signal is
not impaired. “The undesired signal mybeuhiﬂumnm. The coupber-filter receives

its serve information from the recedver with which it Is

ed. The engineering model

3
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tly ‘“‘mmannhudutmh-ed

of this us't is now 95% completed. 1t is pi
the vertical iviag the will be some distance from the but, mad
d to the her, fis presently befieg giwen to weatther-proofing the

coupler-filter device, Power and control problems are being {awestigated also.

(3) ROTA... FREQUENCY CONVERTER. - Because the equipment to be msed 1o thiis

system is designed for 400 cycle operation, a rogary converter is necessary to wonvert the

60 cycle primary power to 400 cycles. In selectiiog & Tolary comverter for this applicatiom

paramount in importunce. Cousidering the above, tthe

ery small 2ad light

it is cbvious that weight and size are

Georatar Corporation has agreed to furnisk the required couverter tm a v

package. Dumens:ons 2nd welght are us follows
Leegth - 16 inches
Height - 12 imches
Width - 12 inches

Weight - 140 pounds.

The electrical requirements of the comverter are that the device possess 2 cagacity of 3 kva

at 90% power factor. olqﬂwmbcus-dumgrmdluewholmmmmwimn

toleramoe of 5% far frequen<y und voltage. Becmuse this device does not use hrushes, there

’
should mot be any problem with elecirical moise. This vait will be mounted mechanically with
isolatars.

furmish airbarne

req ihat this comp

(4) INSTALLATION. - The spe

compoments. the rotary frequeacy comverter, pilus other lesser items. The remainder of the

discussion of the transportable equipment is based wpon 3 study madie to determine possible

1om whiich would add im fulfifling the tactical requirements.

areas of expansion to the sp
The equipment d i not requiired oy e peciiicaii fuf this comtract Hewevew (thie
«

b - s T

o R I RS 7

company feels tiat the possible application of the equipment merits some consideration.

is not suth -‘udwunnyleummrd expansion

’ ’ Also, it is understood that this

of the transportable systemn requirements until requested to do 80 by the contracting olfice.

(a) SWIT CHBOARD. - This unit would provide efther of two operators with the

facilities mecessary 10 comtrol the MRC-65. This could be done by providing the necessary

keys required to perform the desired functions. The facilities available would be: the

phone patchi and monitoring.

selection of either plex or duplex op ity

{b) OPERATOR'S CONSOLE. - The proposed general configuration of this portion

o(lhsyﬂcmuwuudmpamsoandszdu Fuﬂhqumrlymlormlwoa-a

dated 15 October 56 It ts believed that the storage and work ares would be sufficient consider-

ing the {rtanded use of the system.

1) HEATING AXD COOLING. - Tte requirements for heati g and cooling wouild

b probably be for operation within & tomperatere rasge of ~40°F t= +130°F. Tre beating

(X ]
.-

capmcity would maistain 20 inside temperature of +65°F when the owinide temperatare wes

_40°F. When ihe outside temperature was +130°F, the air coaditioner would be able to maio-

taim an imside temperature of +75°F. The latter requirement presents oo serious complica-

tion. however. in that the cooling capacity of a unit falls off very rapidly as the ambient

temperature rises sbove 100°F. This cooling capacity could be expscted Lo drop s munch &8

of the Joad require-

e reached +130°F.

30 - 40% whea the LT

memts and the efficiency of various stasdard units available on the commercial market has

shown that to cool the hat properly would require 3 two-ton unit. The primary power required

to operate 3 wait of this size would be spproximately 3 kw. The weights of the varicss units

investigated were all agproximately the same, 80 welght would nat become a determinting

factor in the selection of a unit. m-ﬂumoldlnllrmmrdﬁhuwumm

T 2 “ S

s il T i

DocimsaiadT . =
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known, When t*.s information is available, it will be decidled whether it would be feasible +6) OONCLUSIONS.
to moumt the unit on the instide or the outside of the hat. Im the event an afr conditiomer is . (8 TYPEISYSTEM. - The requirements cutlimed in RADC- 1880 are beimg fulfilled.
The various ARC-58 P shonld be lable durimg the next reparting pertod. The

mounted externally, provisions would be made to dismount the wuit and tie it down inside the

’ hut for transporting the system. Alse, a system of dact work would be required. rotary converter is scheduled for delivery during the period 3 July 57 to 3 August 37.

(5) TYPE Il TRANSPORTABLE COMMUNICATIONS SYSTEMS. - The praposed revision Construction of the amtenna coupler-filter will be started immediately.

- "
- of RADC-1890 has outlined some additional transportable system requirements. There are (b» TYPE I SYSTEM. - These svstems have been studizd and ecould be fwraished

su
four gemera! configurations to nrovide 8SB HF cummunications ey the contractor. H , this company ds that ily tuned equip: be

3|
” (@) TYPE A. - This would be a transmitter-receuver hut with the addition of given consideration for installation in these huts.

m
govermument furnished VHF radio relaw equipmemt. Upon of the specificati every effort willl be made 1o implement the

sh
(by TYPE B. - This would be a transeuitter-receiver hut with the addiition of mecessary liaison between TAC and this compary in order that the tactical requirements can

govermment furnished UHF equipment installed to provide nir-to-greund communications. e fulfilled.

fe (c) TYPE C. - Thus would he basically just a reoeivimg station. d. GROUNI? SYSTEM.

e (d» TYPF D. - This would be basically just a tramsmisting staticn. : 11) GENERAL. - The following di ! although 1 im natwre, and not

fe All of the aibove types would be #quipped 1lso with government ‘urnished anciilary iwems withiz the scope of the comtractzal requirements for this projest, te presented in this report

- swch as 1! g The HF p for tbese huts could be masually or auto- Because of its bearing on the over-all Birdcall program. Two Collins Eagineering Proposals

1o matically tumed. By wsing Ily suned equigpax the problems would be «CEP 771 snd CEP 828) have been submitted to the contracting office at Rome Air Develcpmeat

© simplified because of the lack of servo systems. fn additica, cost of the equipment would be Center for deration and possibl i of the comtract. These proposals have been

fe reduced considerably from the cost of - utomatically tuned units. Preliminary consideration submitted because the contractor felt obliged to present to the user the most receat philoso-
has been giwen to the arramg amd ng of the equip for the types described rhies on the single-sideband communications program as applies to Project Birdcall. However,
sbove "mnless enthmsiasm is indicled on the part of the Air Force with regard to these proposals,

v Instruction manmals Sor the guvernment furnished have been reg d. The ;mo further consideration will be given to these changes. In additios, projects as long in

< information d n these s is v befare detailed requirements can be : as quire that the over-all system be reviewed from time to time in order

r made. o ascertan that the phil h licable at the tion of the program are still compatble

‘ with the present state of affairs. Some of the various aspects which effect the coaclusions of
such a review are:
4 o 43

B—— SOV - st N - - A
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ork
(@ The rccent implementation of a special poins-to-point ‘communications petw:
(a) Present cost of maspower and maserials.

d 1n the ex r ‘ ral whereby s lificatiom of
= b {mnp !
aiined fo the ecmtion of the coatract thus far. formWAlrwhlmmum aspects
(b) Knowledge g
¢) Knowl ained in the research and lop of v system requirensents would actually increase the capability of the system.

©) edge ga i ot of othe

d-) ledeﬁ on of recent and phdl pp! 0 this program. A dingly, this e was lesed dueri mwﬂdwﬁmbmh repart.

1 x t W o) Hieable to thi . . o
( the : "eu review of the over-al ground system was ved attention are as follows:
Durieg oul of this reparting period a revi f ] y Some of the factors considiered which reced: special
rational requirements antici pated for the ground d ficati as presently written.,
G as by the sp
de with ard to the testing and ope ei (a) The grouna q
made with reg )
transmitter supplied. The antennds
for ground station usag h » i itn would have limized applicztion Lecause of the siingle I
statioms. Cost figures for e have been reviewed 2i80 W th » particular | l
di certain difications which would redwce the cost of the equip- available would represent a considerable tnvestment, while providteg oely 2 i ngle steerable
view toward T i i
y e system. e v Wullemweber structure.
without undwe sacrifice to the capability of the syst: It is believed that a revi beam for any ome Collins Wul

ment any eview

(b) A complex three-site control and audio system is belng deweloped for installa-
should occur at this time because of several factors: b

- trol/receiver site am! a trunsmutler
hich a5 this contract 1s presently being revised. 118 Lions al two stacions, each having ouly two sites--a contr
cifics vhich gover =
) {2} The specification w
: te.
felt tihat the final form of the revised specification should determine the activities of the site. y ‘ 7
rement for tically tuning tr
Let! Also, tiis specificatios shoudd reflect the most advantageo 8 | \ (€) The existing requirem: y -
e ' . of fi ses. xay ome of which wou usal
t review. Is this mancer, the ultimate equipmemnt supplied cquipment pre- supposes access 10 a rumber of frequenc:
features resulting from the curzent 7e . 8 - e
i ood, however, that only a Lim! n
ble date an at the stations. It is understood, umbe
i ble to implement at the earliest possil
would have the dual capacity of being a!
ing the test and evalustion phase.
de nicatioms facility through the integration of the equipment with be available to these stations, even during
improved world-wide commu . - .l o
ovide test factlity by the syslem parameters Upo the completio of this evaluation, the camtra; concluded
existing stations, as well as to pr a compk -
ks could be evolved. system performance coulid be improved considerably by making certal
for future, ultimate capability setwor -
| { the antennas are completed. specifications for this pragram. Accordiingly. two propasals have been prepared
model work of an
&) Theory and |
ffart and materials that have beea expended up tc this time of this comtract outlime the follow ng suggested revisions
- fver sites would be
. far both the transmitter and receiv
result of the (a) The antenna systems
thoagh several factors might change as 2
would still be largely applicable, even - R .
N ust be directed toward the specific eguipment and identical except for the lines and spa cept!
evaluation. Future effort, however, m! - - l ‘ N
b bl ould be rep by bi ntemma sssemibli
uirements that will be stated io the fimal revision of the specification menttioned abowe. Collins
req Dyoard

discone antemmas ng
[ The omnidirectional antenna complement would consist of two providi

. e - - et s P
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frequency ranges of 3me to8 me and 8 mc to 24 mc respectively. Although the

fr range |8 reduced hat, the capability provided by the billboard coafiguration

of six imdepemdent lobes increases the utility of the anteana system by s factor of six. A
steerable, Collins Wullenweber receiving antenna would be supplied at the Rome Air
Developmment Center site for side-by-side comparison of the perfarmance of the two types
of antenmas.

(b) Manually-tuned radio equipm: }st has been proposed for use as the primary equip-

ment group for both stations. In order to evaluate the properties of amtomatically-tured

qmip ., one each lly-tuned exciter and diversity receiver would be suppliec

at the RADC site.

(c) Because the comtroi and receiver sfies are to be Installed in the same building
%t both of the {nitia] stations. it was proposed that the equipment take advantage of this fact
and climninate the circuitry which would be necessary to remote the control information
to the zccetwer equipment from the control and aperating positions. This would allow the
operators to have direct acoess to the receiver functions, such as the r-f gain control and
the signal strength meter. Further, it was proposed that thege functions be brought direealy
to the aperators’ consoles.

(d) The above redwctioms in both cost and complexity would allow the active chamnel

capability of the stations to be iacreased di ty without effecting appreciably the pro-

jected over-all station costs. The proposed increase would be effected as follows:

{1) In addition to the singie lly-tuned 45,12 kw , it was
proposed to provide throe manually-tuned 10-kw transm.:ters. Four fixed-tuned exciters

would be swpplied, with the ¥ ng provided in order that the high-power trans-

mitter coulid be selected remoteiy far operancm with any uf the four excitere. Copesquemly

by utilizing the various sides of #he billbosrd or the discooe untesnas, four separate trars-

on diff ch: 1s may take plmce stmultanecusly.
12) At the recetver sites, suffiiclent recetving equipment would be suppised for

operation up to etght cth 1 The tmh similarity b the tr amd recep-

toon fumctions of S5B miakes a further Incremse tn capability at mominal cost. This tmcremse

would be realized by supplying the additicmal comporents with four of the recetvers acting

s tr s. These tr

s woulld prowide s 500 watt transmitting facility st the
recelver sise for four frequencies. Here again. the increased antemma "cthannel capmcity™
would afford an effictent radiatica system for flexible, simultameous operation for &s mamy
s eight fraquencies. Recwiver pre-selectior circuits wowld be provided ‘r order that
3.muitznecas, imierference-free operation could be conducted en closely-spaced fraquencies.
Greater detalls concernimg the propwsed zodifications above may be found in Collias
Engineericg Proposais CEP-771 and CEP-B28. It is the belief of the company that the
#deptron of the proposed miodiftcatioms wowld permit & mwch more rapid umplementation of an
improved ir-to-grownd amd poimt-to-point communications network whem considertng the
compressed time scales for both {ustallation and check-out of the modified stations:. In
addition, the ground staticns provided womld permit immediate operatiomal usage, whereas
the stations prewiously plamned huve limited operational value. However, the derirability

of testing the of

space diversity receptiom, aand
narrow-beam Collins Wullenweber amtenma would be retained by the prowision for sample
quantities of this type of equipavent at the RADC stations.

Recently, this company received capies of Exhibit RADC-1806A which revises and
enlarges wpon the previous specification fior this comtract. Inm addition to epumnerating the
requircmcats fur the units already sontrected for, this document lists several additfonal

equipments to be included as adiditions in scope to the basic contract.

Declassified in Part - Sanitized Copy Approvd for Release @ 50-Yr 2013/09/09 : CIA-RDP81-01043R002500180007-4



o i s X
De(il_&lljslfled in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/09/09 : CIA-RDP81-01043R002500180007-4

Himed Sevces Techica Infomation fgeney
| nnum EIIcE czm

-

Declassified in Part - Sa Approved Release @ 50-Yr 2013/09/09 : CIA-RDP81-01043R002500180007-4




Declassified i - i
?I\ in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/09/09 : CIA-RDP81-01043R002500180007-4

Majer adilitions to fixed statien

-ihm
itters aad six roceivers for sastsiiation in dltlum—w—pwﬂw
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Two operator’s cousoles woulld be furnished. each of which would provide scoess to

all of the radio equipment at the sitie as well as any lasd-lines required or en-bage circuitx.

The locatiocn of this site makes the factar of radio relay capability of prime impartance and
the aperator's consoles would have ability to perform this fmaction by means of simple key-

swiich operatian.

This coutractor has suggested that the antenna complement for the additiomal station

be identical to that propesed fior the modified trassmitter sisie described previously. The

hexagonal billboard antemna would permit the benefits of a steerable amtenna and at the same

time prowide six electrically tnd demt

for separute use. Two
would provide the omnidirectional capability for the statiom.
qu!ahmmmumOwwwwdmnklun
apgareciably isnproved afir-to-ground facility with very little change in the over-all station
cost.

Thcmbnn«dndneaﬂy-nq-ctmmMe-Mudnmluu
muummmmhaﬂm«mwumhsmwu-uuu
mm(cmmumumumu—ma-uhmm.m

Alhough mnldﬂmtmbﬂluumymupadmwwh
this project have been presested in CEP's 771 and 828, they have beea purely speculative in
muhmmmmudwmmmwmuwmm

: Wumﬂymﬂ.
() FREQUENCT SHIFT KEYER AND TTY EQUIPMENT.
: (8) GENERAL - The PEK equipment for this program is being developed at the

| contractor's Burbank, Califarnia, plant. The following infk

covers the d

edop:

| of the FSK equipment up to April 12, 1957.
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) FREQUENCY SHIFT GSCILLATOR O-476(XA)/URC (see figures 17 aud 18). Indicate 2 "space™ 2708 cps +3 cps. The voltage amplitude of these signals 1s 1 volt rme

The electirical design of this umit is now completed. Sux modules are being constructed ' . mialmem to 2 volts rms maximum. The keying rate is 68 words per minme.
"o,

and shouldi be complieted by May 15th. Environmemtal testing will be started at that time, (©) KEYER - KY-217(XA)/URC (see figure 15). - The eloctrical design of this wnit

The balamoed output of this uniit has beem modified to permit a choice of 156-ohms or 600-chms 18 curreatly being modified in that the current Loop Contrel for atrcraft spplication s bex
on s being

output impedamce. The change of tmpediance can e made on & strapping basis within the omitted. Because of temperature requirements, the major complement of tramsistors s

- bedng changed from 28158 germaaium type to 979 silicon type.

The function of the O-476 is to convertthe binary output of the AN, AGC-1 teletype- The function af this unit 18 to convert low-level bruary d-c timformatiom from th
e

writer to two-tone audio frequency sigmels which are capable of eperating the ARC-58 radio in CV-330 into high level binary d-c suitable for operating the AN/AGC-1 teletypewriter. The 1
riter,

FSK opermtion. mlnquencydmm'lllnlndclhl"mrk"uzmept.)cpsudlo

Figure 17. The Freguency Shift Omcillator  Figure 18 The Frequency Shift Oscillasor Figure 19. The Keyer KY-211
O-4T6(XA)/ URC (Froat) 0-4T6(XA)/ URC (Rear) (XA)/URC 8

50
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voltage output Sor a "mark" is 60 veits d-¢ miinimum to $0 velts d-c maximwm and 0 volt d—¢
for 2 "space" when operating with the AGC-1. The sigmal owtput Sor 6@ ma ground station
operation is 129 voits d-c for 2 vmark" acd 6 voit for s "space". Power requirements are
75 oma at +120 wolts d-c.

4d) FREQUEKCY SHIFT CONVERTER CV-530(XAp/URC (see figures 20 and 21). -

headsled

The electrical design of this wnit is now completed. Cuons of six madules is
to be completed by June 1st, at which ifime the enwironmental testis will be started. The
inpat circult has been modified to offer elther a 680 okm or 1000 chm impedance. The chwoice
of 'mpedances can be made om a strapping bmsis within the modulle.

The CV-330 camverts the nonsinchronous two-tone audiic FSK sigmals from rhe ARC-5&

radiio {ato a binzry d-¢ voltage sufitable for aperating dbe K¥Y-217 keyer, The amplitmde of

the signal input voltage is 1. 5 wolts rms minimum and 6. 0 volits rms msximmm, The diynanuic
range of the limiter is 0. 810 to 10. ® volts rms. The voitage of the sigmal output fior & "mark”

18 +1.0 vodt d-c and -10.0 volts d— for = “space”. The loss of an input signal produces a

steady "mark” output. This femture is 1 , and can be d by ch
a strapping arrangement within the module.

(e) POWER SUPPLY PP-1684(XA)/ URC (see figure 22). - This 400 cycie power
supply is being redesigned to imclude a 120 voit, 6& ma supply for teletypewriters other tham
the Kleinschmidt AGC-1.

The PP-1664 coaverts 115 volts at 480 cycles to d-c power for all of the subumits
of the Converter-Oscillator. Voltige aad power ontputs are -25 wolts f-c at 20 ma, «15

volts d-c at 13 ma, and - 120 wolts d-c at 75 ma.

Figure 22. The Power Supply PP-1664(XA),/ URC (406 Cycle)

Fiigure 20. The Cooverter Figure 21. The Converter
CV-530(XA)/ URC (Front) CV-330(XA)/URC (Rear)
53
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has
() POWER SUPPLY (60 cycle) (see figure 23). - Final militas ; nomenciature ) GROEND STATION EXCITERS AND AMPLIFIERS
L Electrical design and breadboard tests are completed aad v
not been assigmed to this umt. (&) GRIOUND STATION EXCITER 310F - L. - The status of the modules to be used in
This full wave

., fior layout and assembly.
the wait has been redeased to the mechandcal staff xy chis wnit may be: seem in the seution of thiis report devoted to the ARC - 58, Development for

; ts at 10 ma,
. rectifler prodwces 25 volts at 30 ma and 15 vol the 320 F - 1 ts scheduled for compietion in June 57 and construction should be completed im

- enclature has not been assigned
g CONTROL. LOOP CURRENT. - The military nom: .

to tinis umit Bt consists malaly of 2500-ohm 25-watt potentiometers, series jacks, and 8

wently

(by TIZE 45 1°KW TRANSMITTER 20:5J-1. - During the period covered by this re-

leted and the mechenical layout is pre: N
e e o port tests were conducted to determéne the adequacy of air supply and cooling to critical com-

loop current moeter.
in progress. ponents within the R-F cabinet. As a resmult of these tests, changes of a relatively mimor

mature were madie (o more equiitably distr-ibute the 2ir, These chamges &lso r=sulted in lower-

ng the loa on zhe blower motar, so that s operatss al i sat sfactorily eafe margin below
rating.

A pew control madule for swpervising the operation of the transmitter during the auto-

[

matic tunimg cycie has beewn desugned and tested. The new demign was found to be mecessary
im order to incamporate a gain liimitimg circuit to prevent excesmsive plate disstpation in the

power i stage, and inputt eigmal to the driver stage during the tuming cycle.

A mew diesign of shortimg comtact for the power amplifier tuning coll was designed amd
operating tests proved it to be aw improvement over the earler type. Am improved roller com-
toct was alwo dewigned for wse L the power amplifier loading ool

The major part of the work during this period comsisted of the construction of two
fima] models of tihe R-F units. At the prement time, the first of these untts has beem comnected

to one of the prewiously bited power Hies amd tion ‘ests hawe been started. Initial

{e:sts have consisted of a complette wiring check, operatiom test of the comtrol systemn, aad

h 1 adj and pr 'y twsts of the servomechanizmas.

.- The second R- F umit {5 nearing cwimpletion of the assembly work. It is estimated

that wiring checks can be startedi about the end of April. .

AR b i, P A . . B e " .
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(4) GROUND STATION RECEIVER $0E-1D. - The status of tihe moduies to be used in
thie unit may be seen in the section of this report dewoted 1o the ARC-58. Dewelopment o the
30E-1D 18 scheduled for comnpletion im August 57 ant construction shiould be camplezad o
September 57.

(5) MISCELLAXEOUS EQUIPMENT-

(a) DIVERSITY SELECTOR. - This umit is compiete.

() LDMITER AMPLIFIER {sec tigures 24, 25, and 26). - Three addiitfonal engtineering
models were built and tested during the period covered by this repart. Each of these umits
has shown a characteristic equivalent to that listed tn the Fifth Quarterly Report of this
project. Cf the four engineering maels svailatle, Two ave beipr wped 1y the paremt equip-

ment, one is being used for a production model, and one is being wsed for cowirommentl tests.

A 60 cycle bum compoment was found in one of these wnits and i1 was determined that
it was caused by flux leaknge from tibe power transformer to the awdio imput transformer. Be-
cause the level of this hum was unly 38 db below tie leved of the tww volt output, i was neces-
sary to specify that shielding be used on. the imput transfarmer. Tests conducted after the
shielding was sdded showed the hum: to be 52 db or more below the outputt lewel.

Some envircamenta! testing has been completed with very satisfactery results. Shock
tects were conducted using the plane of the unit which wanld be best for determiniing amy wemk-
pesses in the mechanical structure. No deficiencies were fomnd. The unit was aperaitive at
10, 080 and 40, 000 feet simulated altitude with no detectable defiencles. Also, at 897C in the
heat chamber, 20 disceruible effect in either output or waveform was moted, and po compoments
were damaged. The humidity and ~ihration tests are sruvdilsd t be started during tihe newxt
period.

The prductioo test requirements heve been writtes and the eguipment speciffication

has been revised. The yroductica drawings are nearly comgileted with two final assemnblie:s to

56
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Figure 26. The Limiter Ampkifier (Cover Off, Rewr)
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be completed during the next period. It may be sccessary to mod!fy slightly the two units

besing used with tive parent equipment in order to make the units more compatibie.

A biy of the pr models is duled for the next renarting period. lialson

wiill be maintained with the production facilities in order to insure the units will be in keeping

wiith the destign performance.
+6) GROUND ANTENNA SYSTEM
A stufly wis mane during this period of the report subminted by Mr. Ashon. 1t appears

y 10 meet the anticipated environment]

4t this time that some | redesign is
cwnditoons.  Thae redesign will e approached with the intent to improve the structmral quality

AT the antemina swstem while stressing the economy. Definite fscts and fagures are not available
4 the writing of this report. Howewer, tne next Quarterly Report will contain the deta:.ed -
fiormagion regarding the necessary changes.

&, CONCLUSIONS AND SUMMARY .

The forwgoimg report has prescnbed the chronological events in the progress of the equipment
lbeing developed under this contract. Perhaps the most outstending feature of the progress me-
worted herwin iy the sumber of modules that have besen tested, completed, and are now belng
prodweed fior the parent umit.

Virious meetings and conferences were held during the period covered by this report wiith
representutives of the Comtraceing Office to aid in clarifying some of the require.sents of the
user und the obiligations of the contractor.

The performance of the modules exposed to the strimgent requirements of the environmemtal
specifications has raquired slight modifications in some cases. None of these, bowever, were
anything tout mimor a natare amd were exsily corrected. Results of the tests consducted to diate
have indicated that the fimal umits will be reiizble under all conditrons and perform well within
the limits: of tine specifications.
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PART 1l

PROGRAM FOR THE NEXT INTERVAL

The next pericd will be wevoted ic the continwation and completion in sume ureas, of the
development and 1esting of the eguipment for this presram Maor emmphasis wiii be placed
om completing the design amd develop.ent of the groumnd stxtion.

Cousidering the state of development of the ~irborze equipment, and the revised wpecifica-
tions a8 set forth in RADC-18004. mure effort can now be concentrated om the groumd equip-
ment for this program. Now that the 1~quired equipment Tor this portiva of the contract i
form, progress snhoulc be posilive and raped.

Comsiderable site preparatiom is scheduled far the grownd sttions during the next period,
expeciully for the Ava and West Stockbridge Hill sites. Completion of the substructure
imstallation for tihe omnidirectiomal amiennis {8 scheduled for July. Site preparatiom for the

siecrable amtennas is also scheduled for completion in July, Construction o) the 43 12 KW

tr i should be pleted in June.

Altihough the presemt status of mamy units now com.cs umder the direct supervisiom of the
produciion facilidies ol this Comgpany. €Ngioneeriug peTson o] well comtinue to fellow closedy
tne productzon of these items in an atsempt to facilitate further improvements to insure that

the equipment, when delivered. will be the mos relable and beest performing possible.




