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Military electronics
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From the huge backbone communications :.ysh.*‘n that links all “najor vases |

to the radio of the lonely Gl in a iOXI"‘O e, el ect

“Electronics has never been so vital in a war as it
is here in Victnam.” The speaker is Brig. Gen.:,
Walter E. Lotz, assistant chicef of staff for com-
munications and clectronics: for the United States”
- forees in South Vietnam.

&
“There are threc big reasons for electronics’ pe-

"._culiar importance in this war,” Lotz continues.

: “First, you never know where the ‘front” will ap-
pea r—in a small hamlet, from a hole in the side
of a hill, or on a path at night where farmers had™"
arried straw and rice a few hours before, To watch
. every hole and tree in the country and be able to
** do something about enemy action when it takes
place, you nced a big, organized and complicatod
. You have to blam{ct the
- whole countr)’ with communications.”

As he speaks Lotz glances at a map on the wall
of his ofﬁ-ce in Saigon that shows the major com-

E nmnimtions terminals in South Vietnam. Qutside, a

- bulldozer is clearing ground for a new. microwave
= antenna,
“The sccond reason fm' clectronics’ big role is

-« the way this war is run,” Lotz says. “Smaller de-
“cisions arc made at higher ]cvclﬂ than has been
: " Tactical decisions .
" that were made in the ficld in other wars are often

. made now by the Pentagon and even -the ‘White:

. House. “To make an elaborate chain of command
- like this work, you have to have a fast communica-
tions system that can carry large quantities of data
over long distances. :

_ “Finally,” Lotz continues, “is the nccd to. know
who the enemy is and where he is. We're trying to ..
get clectronic surveillance and identification devices
to do this for us. This is very important.”

Electronics in the war

To carry out its big role, what clectronic equip-
ment is being used in Southeast Asia? What kind
of job is it doing? Where is it falling short? And

"how can industry make it better?

The answers are cvident after looking at the
cquipment at the bases in South Vietnam nnd talk-
mp; with n.c men wi o use and maintain ity i

¥ 1.<;t, a bi qcover is t'kag place, Perma-

¢ nstqncd in- securg, b
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nent cruipr ases..
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“and we'll need more and more interface, too.”

,.South Victnam .are still. somewhere in the U.S. AI-::-—Q

~ seeps'in the holc and the sct stops operating.

.is Motorola, Inc.'s AN(TRG-87 rvc-ghinrwﬁm-_v
: mgh_i'rcq iency, transi ‘:tnrwcq'serhtnc ir_Iorce.

tee ,
5 ;
iy b

B i & o
A rMmmnIee i 4
Ly |- " HoHH HEE ‘y .
.@fsb\.:ul..lfwu'.iaﬁw@ ;i %

a"OﬂlCS isinthe wa.

B e

bt M

T

arcas. The result, however, is often bad. The two ",
kinds of cquip'ncrt don't work well together. Gen: .
Lotz says about this: “I hope industry will help us_,_,,'
with this interface p‘oblcm. It's not a short-term
thing, In any war of this kind, the same transition °
can be expected, We will continue to need mobile
gear. We will continue to nced fixed insta]lations :

Sccond, there are all kinds of cquipment in South* . ":
Vietnam and Thailand, Some of it is excellent anam'
some is lousy. Some of it is old and some is new.

The advanced communications rclay pods on air- -
craft, the balloon-mounted antennas and the inflat-
able sausage antenna masts are not in South Viet-~
nam. Relay stations are carried in cargo planes,’
antennas arc thrown {nto treces or extended on
heavy metal poIcq

The . compact four-transceiver - radio --sets t}nta «'
would permit communications with any radio in

S
A

though some of the men say they don't even want”,
a four-iransceiver sct, they would like a two-trans-
ceiver unit that would allow them to talk with bot'n
Air Force and Army aircraft. Now, they have to"
carry two or three ndwld\.:ﬂ scts.

‘Although much of the equipment in South \’mt--
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nam was broken in in South Korea, it still contains™ ™

a surprising number of bugs. New gear, too, has i

design oversights, The antenna selection switch, . ¢ :

for example, on the new AN/MRC-95 single-side- = 3

band radio corrodes and breaks off when it p:cts, bt

wet. The relatively new, high-frequency AN/PRC- . ol
s .

47 radio that Forward Air Controllers (FAC's) carry -
on scarch missions is fastened to its case by a screw. .. ..' ¢
on the bottom; when it's put on wet ground, water.

Dust gets in everything, and little of the elee-
tronic equipment is built to withstand it. Environ-
mental heat blows out transistors. Power gcneratorq
fluctuate and tubes blow out.

Yet the AN/VRC-12 family of f-m radios
superh,” s

LS
is-
ay the men who usc and maintain it, So’

Says. “It holds the station, it is scasitive, and reeep- - :
.tion_is cxcellent? And there are nany_ollur CKoi st *
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How the war is organized

Brig. Gen. Walter E. Lotz commands the communications
network covering South Vietnam and extending'to
Thailand and the United States. Over the noxt 12

months, the network's capacity will trebla.

There is a bewildering ' quantity of clectronic

cquipment in South Vietnam and Thailand—much,
- of it used by several services for d
tions. From the standpeint of clectronics, the war
s divided into five operations: -

iu erent "lI'Jl‘}hCu- !

e The backbone communications system; it ties,
together the bases in South Victnam and in- Thai- s
land. This is a big, growing operation.

s Air support; a complex command and control .

‘network is needed to enable an Air Force Forward

“ Air Controller in a tiny Cessna or an Army or;

* Marine FAC on the ground to call for fire on a tar-,

get from artillery, armed helicopters or jet fighter
"}I.U'l. s. Also, air defensc; mtl:ouga it has never been
used, there is a nctwork of radars, Hawk mhsuc'i,
m{uurpkms and command and contrgl conters.

s Mobile air traffic control units; there is doubt,

now whether the units nced to be as mobile as they™

arc.

= First Air Cavalry Division and Special Forces;
the 1st Air Cuvnlry CnCcOmMpAasses a large vas ety of
forces—ground and helicopter-borne, They and the
men who wear the green beret are heavily depend-
ent on communications. Twelve Amcricans in an

isolated camp, always in daagcr of being overrun®

by the Viet Cong, necd every, cle
can get to keep in touch with he
planes in dmmg bad weather;”

¢ Rescarch and development; the peculiar
vironment of Southeast Asia requires certain on-
thesspot research and development that can't be
done anywhere clse, s

)

'J and to g;m’de.
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Communications

“When the big military buildup began in South -

Victnam, the U, S. faced the biggest communica- .

tions. challe nge ever prcscn.cd the m.l. tary scrv-'.ﬁ'

:~u,. says Lotz
“Unlike South Korea, there was aimoq* no com-
.w nications here before we arrived, We had to

Bariie]l n sustass ta camig tha =iltiasy, sha A

Samaataam

. to improve reccivers

', the system.’

- madeup of thice kmdﬁ of cquipment, Lotz cm'lams ‘s
The major i)omon is tropospheric scatter_and

“ nels are needed; there are radio rc]ay towers. i
actually tactical gear but i it is used to tig” tha i

cosita Iopatian

Embassy, the Victnamese government and what wa

call the free world mrcms here—the . Australians, .

- South Korcans and Neow z'm.an(.crs. The problem. :
was—and is—compounded by the Viet Cong and '.\',

the Vietnamese topography and'weather, | - '.
“«The Viet Cong control many of the mounta:q

tops suitable for microwave stations. S

* ki

s Dust clogs equipment in the dry scason; rain “
sceps in during the rainy season, :

« The heat blows transistors and there is a con-"*
tinuing shortage of spare parts,

But the job has been done and a large amount of
additional moncy will be poured' into. the sy'iwm
this year, “During the next 12 months,” Lotz says,
“we're going to treble the number of circuits we -

times as much cqmi;mcnt We will install some ncw_.
and bigger gear, but as much as possible, we'll try

at termin ';Ts 'md rc]ay staho'ls to. get more out of -

s -

3 Al ta -
ackbone system

The main network that conncets the major bases *

in Southcast Asia by the circuits in the map on
L

rage 98 is officially called the Integrated W’mcb’md
Cmnmnnmat ons Sy%tcm This backbone network is

reaches long distances over VC-held territory. The
longest tropo link in the world is between Bangkok ™

tion, }mwcvcr, is not always dependable, E_{_{\'{_-'
g mpmu}t is. being instailed to rcmcdy this.

=South of S.u;.,on “where nnc-of -sight terrain is®

available, microwave is_ uscd; Where” “fewer cinn-
“Th:s
is
countrywide system together,” Lotz says. ..
11-f radio is used to back up the tropo link with
Dangkok and to communicate with,

ny m.gf(, Commu: ‘cations ;..r'q.nccrs Inc, a sub- !

*.m.:i':_j} of Northrop  Corp., Tand in Thailand by
‘a0 Corp.,.a subsidiary of the Ford Motowm-Gonm
The defense agency and the four Aot
Victnam report to uotz. in Thailand to Col. A..wrt
Redinan, : ’

The design of c1ch terminal is worked out. by

‘comput(-r in tnc U. S. by Page..Communijcations,

Information fed into the computer includes the:
Aisisses tn tha noxk terminal vros

v""‘

.have now, This doesn’t mean we'll put in three

s and make other modiﬁmt:ons )

Mnmia and ~
Okinawa. The Syncom satellite is also used to com- *.
municate with Manila and with Honolulu, The =
main link with the mainland United States is a .
-submarine cable installed by the Air Force about .
Lronic trick they .. & year ago, SR

. b AT
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; 'h».luwcn{.y radio is plagucd by the phys- "_.'-.' L
ical peeuliarities of the area.

‘and Saigon—more than 450_statute_miles. Recep--':'#




"+ AN/MIC:S5,

V0 DANGKOK

file of the terrain, power to be radiated,
type of antenna, and the orientation of E:‘.c.,antcnn:',.&_
Lotz.

.o osix to

“and maintained by P

Sackbone network . 2
s TROPOSPHERIC SCATTCR RADIO CIRCUITS
P~/ SUGMARINE CADLE CIRCUITS

AAAAS HF RADID CIRCUITS

AAAAZ SATELLITE COMMUNICATION CIRCUITS
e RACIO RCLAY CIRCUITS :
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“Indlustry is providing us fast service now,”
says. “A ycar or so ago the lcad time for big cqvip-
ment hhc this was a year and a haaf \Tow it’s from
ine months. e

Troposcatter

Twao kinds of tropo units are used in South Viet-
am—the AN f\jliC 98  parabolic ‘antenna system’
uilt by Bendix Corp,, which carries 60 channels,
and the billboard reflector system, designated the
_which_carries. 72..channels. It _was
of companics and integrated
Page Communications. um rols
for both ﬁystcm-; arc contained in vans, In Tha land,

%
n

built by a number

o, the mainstay for tropo terminals is the fxed- b“.&cu :
« AN/LRC-3, built by Phileo.

The MRC-835 insfallation at Pleiku is- typical-of
tropo sites in South Vietnam. Under the 60-foot
rchctorq are long, air-conditioned vans that housc

the equipment,

In keeping with the c]mngcovcr from mobile to

fixed-plant sites all over South Victnam, communi-

cations installations will become permanent.
Foundations will be concrcte instecad of wheels,
and buildings instead of vans will house the con-
trols.

Page Communications is installing ;..(}jo‘at-.hg,l‘

reflectors in several places i in South Vietnam. This

will not double the number of c‘mnnol., but it
will provide more, and it will improve the quality
of transmissions trcmcndous.y.

How do Lotz and his command feel about using
civilians to maintain the cquipment instead of
ilitary personnel? “We couldn’t get along without

" Lotz says without reservation,
t'a anathae biv sleetronies innovation in this

'pnw]).y twmo as high“as those now used.”

. dan, industr y-employed clectronics engincers are__
- working right along with the soldier in L..thc. We
have 300 to 400 clectronics technical representa- ¢~

tives now and we'll have twice that number in six

. months,”

The systems control officer, 1st Lt. Willis E,
ITouse, at Pleiku, says they

tems in South Vietnam,” Ilousc says.

Page Communications technician Lew Wood,

who has been at Pleiku for four months, says the
main problem is trying to increase the tnrm]mld
of a signal; to get more scns:twny out of the sys—
tem, This calls for realigning the frequency selec-
tion circuits almost cvery ﬁight.
variation might cause this,” Woad says.
air conditioning varies in here.”

“Even the _'

The imicrowave communications system, desig- ¢ .'-' ;
nated AN/TRC-109, carries. a maximum.. of . 9602

channels. The cquipment was built by Lenkurt: ™
Electrie Co, It operates for the most pnr.-souﬂ: of :
Saigon, where the towers can be protected,

Thailand S ' ..

The Pentagon .still refuses to officially acknowl-o

cdge that thousands of U. S, servicemen in Thai- .

"land are taking part in  the Victnam war. Yet, the
. mushrooming :
sites and air bases in the country stand as testi-" !
.Jmony to American presence there, And, many of i
“the U, S. plancs that bomb North Victnam take off>

communications terminals, radar.

from Thailand,
To support this growing force and to coordinate _
it with the effort in South Vietnam, communica-
tions in Thailand
will be more than trebled in the next year.

“We're going to 60 and in some places 120.”
The ‘\W’LRC-S tropo_cquipment in Thailand is:
equipped wilhi parabolic. antennas that come in

three sizes, 30, 40, and_60. fect in diameter. rrc-__-_'

qacnc es are from- 1,800 to. g 400 megahertz.--
Tropo will be enhanced by b:gg,c. rc.,cctors
Redman

continues. “Receivers will be improved :md pari-

metric amplifiers will be installed so we can pickup. |, 150" -
St

weaker signals, We'll also put in more microwave
units,” he says.

Rediman says there are problems in the Thai nct-...

work but some of them are being straightencd out,
“Cenerators give poor performance,” he says—
a complaint that is a familiar lament all over South

Vietnam as well as in Bangkok.
are made by a number of companies; they are not
standard and their performance is erratic. We need

“a family of generators, Cm*lmonallty would be a . %
very good thing here.”. SR

Redman’s cm“ip]m.‘t highlights a dilference in.
Thailand and South Victaam, Redman wants stand-
ard cquipinent; in South Vietnam they would”
settle for equipment==any kind.

have almeost no prob- ;. "
lems with the billboard reflector, the MCR-85. "It's;.' :
-one of the most dependable communications sys-

“The temperature- ~

Segeped b ey
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and between the two countrics - .-

L

“We have 24 channcls now,” Col. Redman «:ﬁys. i

“The generators .

High priority’ R LA
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In Thailand supplies move in with no problen,
“Teleprinter cquipment is not standard,” Red-
man continues, “None of it matched up at first,
We had m beg 1, borrow and steal to et o \\'ml\in;‘
systen, The Defense Cmmnu..wmnm Apency s
standardizing the teleprinter equi pment now but we
still have about four {ll.[i{‘ ‘ont ]sn.(la of multiplexers,
“Besides these problems we don't have (:mu;_,h

teleprinter cquipment; it’s one of the few things in

short supply in Thailand.”

According to Redman, one unit that works weil in
the ficld is the tc}c‘kypowr:ter cquipment made by
Teletype Corp., a sn‘mlt.;..ry of Western Electrie
Ca It is may '"Cd and stands up well in the feld.”

Some ;,roluoms have been solved: * ‘We had a lot
of trouble with the rubber inflatable antenna on
onc mobile tropo system, Wind affected it, and
keeping it inflated was a problem, We finally had

to switch to a metal dish, Also, the system only had .
24

one transmitter. When we - lost it, we lost
channels, We couldn’t add another transmitter
because the van was too small: Newer models,,
‘ever, include a second transmitter,”

Summing up the communications picture in Thai-
land, Redman says, “A lot of work is needed o3

“in youth Vietnam has its own communications sys-

how- | -
" the backbone network to communicate with other.

there, his message could be rc]aycd to Sawon anu

tropo :;mpmvnt It works well up to 150 miles, but
beyond that, uwpunn is poor. Microwave works
out well, We've had some good results with micras -0 06
wave on ml]mps over distances of 100 miles, Wo .
use all the *..n;:.v a.mh.md we can g(\—('qlngmmr
by Collins Ra wio” Co., the I\ ol Amcr:ca,‘ '
\J_-Ell_” «.: (s, m.)bmly ol &

Tactical systems -

b
[’ i .

Besides the mwbnnc system, cach tactical unit

tem. When ncecessary the tactical system can be ™
patched into the backbone network, -

Although this probably would never be done, a -~
Rm*g,or crouched in a hole alongside a Vict Cong
trail at night could talk on his AN/PRC-25 man- ;!
pack radio to the Pentagon. He could communicate -
with his forward arca base, which could then patcn
him in to the ncarest backbone terminal. I'ro.n

on to \V'xs.u“l"i(}‘l.
In practice, OT}CratIOHu] headquarters pa\ch mto

»ommn..ds, and to ccordmate air stnkes and othcr
large-scale operations, R e

Gigantic air control system covers South Vietnam = .- e

{o handle hundreds of air strikes each day

A typical day in South Vietnam, March 29, 1986,
dawns with the roar of American jets start ..s,s__ theix
~ both by pm\..(hng cnemy positions w:tn rockets and
' bombs and by hauling in supplics. Before the day
. is aver United States pilots 'will have attacked Viet

Cong positions in 432 strike sorties, hitting troop

concentrations, camps, fortified positions and river
" shipping. Air Force pilots will have flown 198 com-

bat sortics, Marine pilots logged 155 dnd the Navy -
And there will be, in .

. launched 79 from carriers.
addition, hundreds of logistical missions.

The system that controls all this is complicated

but highly cfficient, Constantly looking for targets
_arc more than 150 Forward Air Controllers (FACs).
“ Army and Marine FAC's go out on foot, carrying
- manpack radios. First Air Cavalry Division FAC's
go out in helicopters, and Air Force FAC's fly 01-5
Cessnas. When a FAC spots a target, he radios his
Tactical Air Control Party, a tcam that may have

its radlio cquipment in a jeep or sct up on a hill and
operated by remote control from a safe, camou=
nlace.

The Tactical Air Control Pdrty then'calls

missions to support the embattled g‘m‘m(‘ forees;,
~adv

“the fighter base or aircraft camdr closest "tu “the .

‘thenext " °

'{Ob

er echelon—one of fve DlrcctA.r Supporthn--"
$ (u \SC) in South Victnam, (shown in’ the
v, 100). Sitting beside cach DASC are two
iso.y EroupPs-—a Firc Support Coordination Cen-
ter (FSCC) and a I—‘i’clicoptcr Direction Center, The -
Fire Support Coordination Center coordinates the .-
request with other - air, artillery and naval gun °©
trikes arc scheduled. If the center clears "7
the strike and helicopters are sclected to do the ..
the Heclicopter Direction Center sends them * %,

that

lio
out. i
If fighters are decided upon, the Direct Air Sup-"
por t Center will try to locate fighters already air- i
b(m.c that can be diverted to the new target. If . 7.
there aren’t any, the DASC must go to the very top
cchelon—to  the Tactical Air Control Center
(TACC) operated by the Air Force in Saigon for = -+ °

the southern half of South Vietnam, or to the Tacti- =i ..

cal Air Dircction Center (TADC) operated by the *-

- Marines in Da Nang for the northern part of South

Vietnam, The Air Force or Marine enter will order .+

.

ta:‘gct to map.;tc fighters, - i
Once *he sirike. planes take off, of .hose alrcau)'
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Air-strike ccordinating network

] 3 - -1'. "5t o gten
{ CONTROL REPORTING | TACTICAL AIR CONTROL | { TACTICAL AIR DIRZCTION § - I CONTROL REPOATING § R
CENTER: -—-o-i CENTER P CENTER %-a-———— CENTER i L TR
- e | AIR FORCE=SAIGON | i MARINES=0A NANG 3 } O s ol
I ! l ‘., '_"_.I .. "‘.-'..‘ I.. ;
| CONTROL REPORTING : § CONTRGL REPORTING VO, el
‘ POSTS } POSTS RO ey
[
f T . ] 4y - e
! FIRE SUPPOAT | THREE DIRECT | HELICOPTER | | FIRE SUPPORT | TWD DIRECT «| HELICOPTER | "o %7
{ COORDINATION | AIR SUPPORT | DIRECTION | { COQRDINATION | AIR SUPPQRT | DIRECTION S
i CEHTER CENTERS CENTER 1 i CENTER CENTERS CENTER oo

o

&

& a.'r TACTICAL AIR ccm a.,a.ﬂ
; ATIES AND FORWARD AlR 1 :
i

CONTROLLERS FOR EACH DASC |

Tactical Air Control Center, run by the Air Force, is top cchelon for all air strike activity in

alf of South Vietnam. Tactical Air Direction Center, operated by the Marines,

the equivalent for the northern part of South Victnam. Under these are five Direct Air SUDPW‘“ Centers,
cach aided by a Fire Support Coordination Center and & Helicopter Direction Center, Each DASC
controls 30 or more Tactical Air Control Parties, including the Forward Air Contrallers.

the southern kL

'T”"ni., start tow.‘rd tnc target, tncy arc commlmu i))’

near Da N ng frr thc nor lhcrn part of thc count: y'

and one is near Saigon for the southern end. Thes
centers control air strikes by monitoring the planc

" . from the time it takes off, through its strike nnlu

it returns to its home hasc,
When a plane takes off, a radar 'll'J“}IO’lCh control
center, Rapeon, located on the airbase gives instric-

tions to the pilot to keep him clead of traflic and

to get him afcly to his mission altitude, About 30

minutes after take off, Rapeon hands the plane over::

to the CRC, which uses radars that are located
along the” ]cng*h of South Vietnam and to the waest
into Thailand, The CRC monitors the flight to about
200 miles from the base where it is turncd over to
another radar, a smaller site called a Contro] Re-

i L)n.tmff Post.

“he Control Rey mrtmg Center in the north
ion and actw:ty “of all afreraft
arca to both the Marine’s Tactical, Air Direction
Center in Da Nang and the T

Tactical Afr Control

- Center in Saigon. In the south, the CT’-C reports

only to S"ll"ﬂn

The Control Reporting Centers and their sub-

ordinate Control Bcpmun;: Posts arc the only units
in the air strike
aircraft. Pilots report their positions verbally to
the Direct Air Support Centers and to the Tactical
Air Control Center in Saigon and the. Tactical Air
Direction Center in Da Nang, :

Forward Air Controller

Radio cquipment for the tiny O1-E Cessna is
o.w.n..s.y vital for the success of wi mission. The

Air Force FAC in his plane is the on.) person whao -

can tell and show the fighter pilats where to ‘nf;k(..

. VC gun emplacements about 25 miles to the north:_,

*amd He also would like more versatile equipment.
in its

- for talking with allied fighters used by the Koreans,

wctwork that use radar to monitor: -

.in South Vietnam, several pilots say, 12 channels = . o0

a fu b

l

| THIRTY TACTICAL AIR CONTAROL
" | PARTIES AND FORWARD AIR
! CONTROLLERS FOR CACH DASC

T )
-

arrive, drops smoke bombs or flares on the targct
and tells the fighter pilots what to do,

Without communications, a FAC in an 01-E7is
worthless. One morning, Lt. Col. Doubns Stewart "
took off frorn Tuy Hoa to lead a strike against some -

west, Stewart was half way there when he mscov—
cred his AN/ARC-45 “ultrahigh-frequency radio™
wasn’t working. Without uhf he couldn’t contact -
the Navy .1;,nt(_m that were coming from the aircraft
carrier U,S.S. Independence to meet him, so he had -
to turn back. Fortunately another plane with a good
racio was s\.m&mg oy at Tuy Hoa. Stewart changc(
to it and made it back to the target in time. -
But he isn’t always so lucky. Stewart ﬂu,s from"
scven to 10 missions a w~c¢k and, hc_says.his. ractm_'

fail on half of tham. Stewart wants better reliability

T,

Aemring
¥

Besides the ARC-45 ubf radio, made by the Ben- | &
dix Radio division of the Bendix Corp., the 01-E is™.
equipped with two others—the AN/ARC-73, built
by Collins Radio Co., a very high frequency set*

s

My

Aushas..xm and Neow Zealanders; and the AN/ARC. *

4, buile by Beadix, a r(‘.iucncy-modnhtcd \hf----._ : 3:‘
adio for talki ing with ground forces. All three radios e

. are of Korcan War vintage. -

Beeause most U, S, fighters are eqt n')m,d only. £

with uhf, the ARC-45 is a c.:hc’:] radio for thc 01-E. B

Some FAC pilots complain about the limitations of  ~ £

this set. It has 12 crystal-controlled channels, while - <7 £ -
the fig i':tu‘s have these as well as manually-tunable L,
. b3

channels that cover the eatire uhf band. When some -,
of the 12 channels arc busy or not operating, ac-
cess to the fighter is limited. As the action increases A

will not be enough, FAC's like to control the A-17% e
fct bcmusc it las aw t:.l:n of communications, It

Y.

_Y".""'-_I IR LT Orah g o i A e M ¥ bt s v e e

-

L s am Rl NI Rt e e o i

e
s -

e

TG M s Dt e

[Yrerr o,

L



-

" AN/TRC:27 - shf4,400-5,000 °

AN/TRC-32 uhf 225-400 . a-m CRC,
AN/TRC-35 uhf . 50-100 fam

AN/TRC-61 “uhf - 100-400 - fm

AN/TRC-75 h-t 2-30 a-m/fssb

AN/TRC-87 uhf 225-400 -0 gwh

TR-20 vhi 30-40 a-m Spe

Ground, vehicular-mmounted.radios

puise position

- e g

Y .-.Tf.tary Frequency...... Modulation' . .Application ! ; s s s 6
designation (Mhz) i ' e
., Airberne radios * - : o R
" AN/ARC-44 vhi o 24eDd raur g Pcli\,opt._rs and other Army aircraft to talk with ground forcas.r o
ANJARC45 uhf 220-340 am O1-E Cessna to talk with U, S, fighter planas, 155
AN/JARCSL uhf 225-4C00 i * Replacing tho ARC-55; also used with GCA and In TACPR, '
ANJARC-52 uhf 225-400 a-m Fighter planes to DASC. Bl R
AN/ARC-54 vhf  30-70 fora - Helicopters to ground. L5 ; '
AN/ARC-55 uhf 225-400 a-m Fighter planes to DASC. '
AN/ARC-73 vhf- 116-150". am O1:E to fighters, :
AN/JARC-121 vhi 30-76 f-mi Airborne relay stations; consists of 3 VRC-49 sets, : Sl
- AN/JARC.122 vhi  30-76 fora Command packages; consists of 2 VRC-46 sets, S b
Portable, man-carried radios ; ke :
AN/PRC-25 vht  30-76 _ : fm Manpack used by FAC's Pathfinders and patrols to ground ‘¢ -
£ ikl base and helicopters, : AR e
" AN/PRC-4 uht 225-400:. . a-m : Pv‘ranpack used by FAC to talk with fighter planes, . &7
AN/PRCT7 hef 2-12 - @em/osb Manpack usad by FAC 16 talk with TACP'S MRC-95, ' | r 2
AN/PRC-G2 h-t 2-30 © a-mfssb Manpack used by patrois to talk to unit h&adquartara 8
AN/PRC-G4 hd 2.5-6 arm Manpack, light weight. ; ; o
+ % AN/PRC-74 h 2-12° '« "a-m/ssb Special Forces “'A” detachment, : 2
3 HT-1 vhi °"30-40°'" ‘am Patrols to talk with unit headquarters. bt i
« .Ground-based radios ;
AN/GRC-26 1 S 5 " asm ! . tn 2V4-ton trucks for long-range communications,
AN/GRC-48 uhf 226-400 toa-m DASC uses with aircraft ARC-52, ARC-53. ¢
AN/GRC-109 & +h-f 3-24 a-m . Special Forces units with higher headquartars. i
_AN/GRC-125 = vht 30-76 f-m Vehicular version of PRC-25 manpnck. Lty
AN/FRC-93 b J84-30 i asmfesh o .« Special Forces camp. . .ae - Ve e
KWM-2A h-f 3.4-30 a-m/ssb - DASC uses with TACC .:nd IACP. &
" Ground, transportable radics ¥ o
AN/TRC-24 '  uhf B0-100 . fm Posm to-point relay inte riaca on Hong Cong betwaan cabla and E

another TRC-24,

Tactical set Marines use to Air rorca CRC. .
ground/air, ¢ L

' Radio terminal using the TRC- 24t

' CRC, air/ground.

CRC, DASC to ground stations.

CRC, ground/air. : :
cial Forces camp o talk With HT- 1 on pa.rol.

5 s ‘ _}'

MVR\,-Lz vhf .2 30-76 . . fm . Jeeps, trucks, tanks talk with airbome ARC-54 and manpack
; e i : PRC-25; used with GCA, - ) e
AN/VRG-48) AR _ ' -

3 ~ i g i -t
i’:ﬁ;gg val 3076 " fm Variations of the VRC-12 : ;.__-‘: -
AN/VRC-49 i
AN/VRC-24 vil  30-76. _‘_b m _Vehicular version of the PRC-25 manpack, df :"_ SRR B
618T hef "’ 2-30 a-m/ssb TACP to talk with DASC and with division headquarters, ™ ==~ .. °
GlEM vhf -118-136-- :a-m/ssbD TACP to taik with DASC and with division headquarters.--~ - = 0 °"

Although getting spare parts is a problem for al-
l]}('i'(‘-
particular parts problem with the ARC-45.
radio, which uses a small, low-power transinitter, |

most all equipment in South Victnam,

ARC-45. When the fine red grit gets inside theie™ ©
tuning assemblies, it wears out the clutch that turns .* [+
the variable capacitors. Sga. Thomas F. Smith, '\vho FEeu
works on these radios, has thought about putting . ..
them in dust proof cans, but belicves, this \\oulu‘_ £

is a
P
T

aw .y 2 + ~ . . ) L
was originally built for the Army for limited use.

When it was adapted for the 01-E, demands for the

radio mushroomed so quickly there just weren't ..

cnough spare parts. Bendix is working overtime to
produce more parts, but “get-well day” isn't _x-

mnnctae] hafara Ananed

add weight and volume and delay repairs. ;

In Baltimore, where Bendix makes the radios, . .-
Joha Taylor, who worked on' the first ARC-45 back - |
in 1040, says the military has never told Bcnd:x o
ARoA avine teatilsle Aetbl elisnp. o o 0 LT 8




- communic

'(.1%.;

.C‘-9 -J/ uu‘n ti

much
wo radios. All threc -
except for several
A\RC-73’s modulator.

It is no surprise that hits by small arms five that

be enclosed in a of is alfected
1 i | 1
wn the other

units,

,
ausipr case,

1
e

= Fiote Fli
racios are Ril=iube wran-

sistors in the
don’t harm the 01-E aircraft put its radios out of
commission. Armor plat ng is an obvious answer
but it weighs too much, FAC pilots would like
another solution, HE

e ld

\C’s who go out in the Army UIH-1D helicopter
also usc the ARC-44 radios. They h..vc the same
o the 01-E pilots have. They say the

"

two air coolers let the dust in, but they can't re-

1]
icm

‘build the sot in the ficld.

One maintenance man in the Army's 1st Air.
Cavalry Division suggests that the ARC-44 doesn'’t
have ¢n 0..h:. filters, It uses two paper throw-away
filtors, “but,” ho says, “in a place wherve supplies
arc so hard to come by, a good permanent fiter
that could be cleaned might be better.” The prob-
lem is not mug ificant, He points out, “When filters
clog up, the radio heats up and components burn
out.” ' '

Tho ARC.44 has an additional problem when it's
used on the UH-1D helicopter, Tha f-m antenna
coupler for the sct is installed on the aircraft’s tail
n/]on where vibration is so bad it causes t! e ca) paci-
tors, which are held ‘Jy wires /{n-mcn thick, to fall |

bk
T

; L,me inside the coupler. When this happens, prop..-

+ gation drops off from the normal 15 to 20 miles to »

one mile or even less. This is serious since the
A Hu-fli is the only suecans a UH-1D pilot has to
with his ground troops who arc using the

l."i.'n.

AN/PRC-25.

-and degrade the q:g'ml power

Specialist-5 Robert Schwerdtfeger, a senior avi--
onics technician in the 1st Air Cavalry Division's
224th Assault Helicopter Battalion, says that build-
ing capacitors with heavier wires is not the solu-
tion to the problem since this would cut impedan
and range. He says
the antenna should be moved from the tail to the

ations compartiment in the front of the’
Such a rewiring job, however, is too com-

Vo

aircraft,

. plicated to be done in the field. Anothca po‘;mb“.ty,

i or tuc C-na 300 C\f_l

e tion.

Scmwc.m eger says, would be to’ Piu.Cu'\inlO..h of
some kind u‘adcr the coupler to abco b he vibra-

A misfit

One radio in the UH-
should neve
“It's & good radio for bigger

but not

ri t IJ\C thc CAA"'"’}?
for this chopper.

'1

Ever y;: ing gocs wrong v"‘: it,
“The .*mcnm coupler, as in the case of the ARC-
44, is too far back on the tail pylon. It ¢ ‘tdms all

the vibration. This not only affects the coupler but

the antenna as well, since the cover for the coupler

also serves as the basc for the antenna.
“Vibration loosens up parts and allows dust to

- to eause this, T

™ J2 radio maqnetic indicator, One reason for

“~helicopter’is movmg—-backwa.ds sideways or for-"‘“""" >
ward, g :

*troiies maintenance technician in the 1st A:r % {
" alry Division, who maintains equipment for air-

1D that Schwerdtfeger says - th os.pn if the set is put on wet ground.

r have been uscd ir. the AN’/AHC-S”&. :

- lyte made only by the company that m

1.

tion when

the radio f.w\.(n(.,' is cn.mp;cd fail to
func tion, Vibration also cracks circuit boards,

“If the coupler were mounted in the front oc
aircraft it wr:md help, but actually it just isn’t
rugged enough for the UH-1D to begin with,” .«
SC;I“'L;(J{I(" eI says, o

“The ARC-54 ::Iqo

+1
Gl

th
s
e ]

has transceiver trouble,”
Schwerdtfeger mys There is too much static in .'
the transmitter :mc. too much distortion in the re-.
ceiver. Moisture, dust and vibration work together ;
They attack the modu Ia\n., which ac-
comn O(hu(“- the voice pitch, When the modulator
docsn’t wark, the voice is not int c111g|:).c LEAT
“Dust ‘.iqo attacks the cycnng drum which, when
contaminated, continues to cyc.‘, rather than sct-
tling on a selected frequeney. This problem could
be "h"u“]. ly solved by a better air f‘Itc.mff system,
Sc'umg it wouldn't work because it would retain too _
much heat generated by the transmittes,” _Schwerdte: ot
:\.""('l‘ Slys, O
“We have very little trouble With the ADF (adte=™, "~
matic direction 41“(10.) but a lot of trouble with the -
this is"™

that we don’t have facilitics for calibrating it, :
“The air speed indicator we use is not satise—ee".

iactory beecause it doesn’t show the direction the

* Marine FAC's

Marine and Arzry FAC's who go out on foot or-: -
win A Jc-('p usually have three radios: an AN/PRC-41 seoe:
uhf radio to talk with fghter aireraft, which is a <’
hackpack version of the vhf AN/VRC-24; an A\;’

PRC-47 h-f, a-m xmg.,m -sideband m'mpacx unit
for talking with th ¢ jeep-mgunted and more powcr-

~ful h-f MRC- % at hn.:.e base; and an :\\/PWC 25
- vhf :

f-mi vadio for talking with helicopters and with =2
their own Tactical Alr Comm Party (TACP). it

The PRC-47 has good power output, 100 watts, .
but it is heavy; with accessorics it wdighs 75 ML
pounds and with its watertight case 175 pounds,. = %',
Shief Warrant Officer Yasutoyo Nagamini; clecs »anei i

— s

borne troops, has problems with t}ic PRC-47. “The *
set is very wvulnerable to water,” Nagamini says”™ ™

“One cup of water will put it out of commission. '_ D
‘This might be u.mcdmu he says “by changing «'ws: ¢
the nnlc. -down screws from the bottom of the case. -+
to the top. It's thr rough this hole that water seeps -,

“Anothicr problem is the short life of the wet
silver zine bat*e.y It requires a specific clectru- A
makes the. : %2
battery, Gould National Batteries, Inc. Maintenance :
is difficult because special tools are rcmurcd and -sreee ¥
the connection terminals break off caqaiy e

Th;__}-i_r_“nt transistorized PRC-25 has many :‘.d-‘.f"-“ e
mirers and a few detractors. One complaint is that = - - és
iCs enly fully cor patibl
When two PRC-25's are used together a squelch-"~ ...
circuit rejocts weak signals.below a sot voltage, . . '

seep in, The two cycling reels which, ehange posi-...

¢ with ﬁnothcr BBRLR25, L R
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T:aons;:hari-:: scalter terminals, which beam communications channels hundreds of miles over Viet Cong territory, make

up most of the backbone network in South Vietnam and Thailand. The parabolic antenna System is the AN/MRC-98, built - R
by the Bendix Corp. Prime contractor for the 60-foot high refiector system is Page Communications Engineors, lnc. Thess . - taril v
mobile sites arae rapidiy being converted to fixed sites. Page already is building antennas 120 feat high. _ o ‘ e
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Tha AN/VRC-12 family of vif, f-m
radios, which inciudes the VRC-45,
VRC-47, VRC-48 and VRC-45 ver-
sions, communicates with the air-
borna ARC-54 and the man-carried
PRC-25. Tho radios are light,
transisterized and rugged.
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Two Marino Forward Air Controllers carry AN/PRC-47 h-f, a-m/
ssb radio to report targets to their Tactical Air Control Party,
set up in a jeep, like the Air Force TACP at right. FAC's also
carry a PRC-25 vhf, f-m set to talk with helicopters end an
AN/PRC-41 uhf set to communicate with Air Force planes.

X o e
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T

Tactical Air Ce:‘.trclci’arty receives requests from Marine For-
ward Air Controliers (left) and Army FAC's, who are on foot,

Air Force FAC's in O1-E Cessnas, and other FAC's in helicop-'.‘--"

ters. The TACP forwards the request to the Direct Aif Support

Cantar (below).

(w]

ircct Air Support Center receives air
trike requests from TACP (above right).
i v@ DASC can direct planes already air-

P

on to the Tactical Air Control Center in -
Saigon, or the Tactical Air Direction Cen-

~ irom a noarby airfield,
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swino to the target or pass the request -

tor in Da Nang, to scramble fighters .~
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. Control Reporting Center guides planes t0 g ound targets and

watchas for anomy planes with Bendix Co s AN/FPS.20
search radar.

Soarch and helght-finder rndar at Chu Lal backs up the CRC -
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Control Reporting Post, ¢, ied by the Marines at Ghu Lal cauld $aka auas law st se. et

(left). Theo long-range AN/TPS-34 was buiit by Sperr‘/ Gyro- T
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" servation. The \l::fd board s

to rendezvous,. *

which climinates much of the background noise.
But when a PRC-25 operates with another r ‘(110
this squeleh circuit isn't ('uCCth.. and the operators
are s ubjected to the background noise.

Another dissciiter says the PRC-25’s power is not
‘;tm“g enough to key and hold the .x:\/‘v'i’. 3-45
JL..;)' package in the Caribou aireraft, “The Caribou
has to get aimost over the PRC-25 to pick it up—
especially when the PRC-25 is in heavy vegetation,”
he claims,

.;.c solution may be an amg“ fier Coilins is dn-,

\,].C\'\.a I lt_u
t_cover the

veloping, desi

'“..’.trd the RE-2, Colll
onec previously, i

it d

the RB-1, ‘JI}_\_

PRC-25"s \..nLuC speetrum and it amy slified spur .m.-;',

amplifics will covc hc whole

rnc".’u 1S, 1THC new
Spectrum and, it is hoped, will Blter out the spurious
s:‘g-:nls.

tical Air Control Party

T A ™

The FAC's report
called TACP, which has the same gear the FAC
has p.‘. additional cquipment for talking to th
next high
DASC.
A typical TACP uscs a jeep, equipped with a
PRC-41, a PRC-47, a PRC-25, and an AN/MRC-87,

wmch is a package containing an AN/ARC-55 .m‘__‘

radio and an ."\/T"\C 75 h-f, a-m/ssb sct.

In addition, most 'T'ACx s arc getting some new

equipment: a Collins” 618T, a h-i/ssb unit, which
is used for lon gr:ngc communications with the
DASC and with the TACP's own home base, the
division to which it is assigned,

A maintcnance man at Nha Trang says there is
trouble with the 618T: “Its power converter is often
in the shop. The rectifiers break down and the
2N1523 transistors fail. This is caused by power
fluctuation or a short in the transmitter caused by
failare of the power amplifier tubes. When one
transistor goces, they all go, Collins is working on
this problem.” :

Another new Collins set the TACP's. are using
to talk with the DAD(‘ is a vhf unit C“llf"’l._'.h(:_,) 18M.

Direct Ai rSuppo Cente

The DASC is a very busy place 24 houss a c"i;'/ :

In a hut shaped like the top half of a large bubble,
several dozen operators sit at desks with earphones
and microphones, talking with pilots on air strikes
in their arca. In front of them are three status
boards, Onc shows the position of friendly and
encmy ground forces—the tactical situation—to
help the operators direct air .sur)po“t to 1ma.u:y

troops. The sccond board shows the status of heli-.
copter missi Oﬁs—thmc may be missions for logis-~

lifts, m cdical cvacu'mm or 03)-
HOWS th Skﬂtu§ ﬂa
fixed-wing planes, those p"ovidirg close .support
with bombs, mac’n..‘.. guns and 20-mm cannous.,
One DASC function is to get fighter plancs to-
gether with the helicopters they are to protcct; get
them on the rig‘.'“ radio Erequcncy and guide them

tical supply, troop

to a Tactieal Air Control Party,

er echelon, the Dircet Air Support Center;

_ It we had tubes that could last without air condt-

1 [y
control 1.;,.1.0;; and monitor every air strike and air,..._

‘part of the country, the CRC is on top of a moun-

“Thea wo monitor-their progress..

When the mission is over we instruct them to take
second wiission or tell them to go home,” a
DASC operator says. S
D ASC operators use the GRC- ,8 1mt radio to ,u"
talk with the fighter pilats. The fij fntcrs usc the '
AN/ARC o.._n];. and ARC-55_uhf scts, A newer,
solid-state radio, the A\IAFC--JI, is graduaily re-
lm.:.m the ARC-55 DA.SC _comumunicates with
other ,;“m.ml stations with the TRC-75, an h-f, -
a- mh:b unit. - g
~ The Dz‘bC has a duplication of TACP cquip- -
ment vm a Collins’ KWM-2A, an h-f/ssb sct with .
a 301.-1 lincar nn\pu..u. This sct is used to contact
the TACP's and the TACC in Saigon. It is compati-
Un. with the G18T h-f/ssh unit, e
“Except for expected tube failure, the GRC-48 .. v+
operates well,” a top DASC official says. “It's one .0
of the best uhf radios made.” NE e
Major Donald Quagliotti, at TADC headquarters .+,
says, "The blower motors on the TRC-75 give us a, 77"
headache, We've burned up almost one a month.*
Oi course, we operate 24 hours a day.
“Teat causes our driver tubes, designated 7289,~
to fail very often; also, our power tubes, 4X250B.

G a

L pE——

1g, we couid aveid a ot of repair work.”

The t0p command centers for air support in o
South Victnam are t e Tactical Air Control. Center
in Saigon, run by the 2nd Air Division of the Air
Foree, and the Tactical Air Direction Center in Da
Nang, operated oy the Marines. Both launch and

movement in the country.

Like DASC, one ecchelon below them, these
centers also work without radars. They monitor
aircraft r mfcm;n.r by verbal reports from pilots. :
The Air Fﬁace and M arinc centers use the Defense.l.'»y)
Communications Ag Cncyq backbone system 19
communicate with each other. - + e

ihu (/O-u.\)l ﬂb porting Center is the unit that .
uses racar to control air strikes. In the northcrn

tain, and this affords it excellent radar coverage.
The wmm:‘.g; road up the mountain—one of the few
gaood paved roads outside of Saigon—passcs a big
tropospheric communications terminal, At the ter-,

minal, two small mobile:- MRC-98 parabolic an-

tennas sit alongside the gigantic 60-foot-high AN/ . -7 .-
MTRC-85 billbeard reflectors. B e
Communications from the busy CRC feeds right VSR
“into this backbone network terminal for relay to . s
any basc in South Vietnam or Thailand. s :

The top of the mountain is a thick forest of an- ™~

tennas and radomes. The big FPS-20 scarch radar . "+, "

built by Bendix and the FPS- Gﬁ_!}g_:t:}lt hn\]o. built
by General Eleetric Co. Dom “scan out to sca, into : :
North Victnam, as well'as 200 miles or more .., "
into South Victnﬂ"‘x itsclf. The radars guide US. . _:-'; S
fighters to strike targets requested by FAC's. T'nc"-" i
FAC's request reaches the CRC via the long chain

of command up o -Da Naar's tan echelon.

R NP (R



Marines” Tactical Air Direction Center

The large, active couivol room of the GRC is like
an air-defense control center in the United States.
There are rows of scats in raised tiers, with apera-
tors watching televised plan-position n‘.lw ors of
radar scrccnsT cing Them in the center of the
Foani™is a large Plexiglas status board. Two tech-
nicians with headsets and grease pencils stand bes
hind the board wr.tzng backwards the position of
iden \d and unidentified. nlancs
tars \....l. in.

The CRC monitx
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Marines' AN/TRC-27,
transportable radio. :
“It just decsn’t work well with the Air’ Force's -
fixed-site cquipment,” complains Capt. Rebert V,
C:n'tcr, the CRC ground maintenance supervisar
for communications, electronics and metcorolog gy
Capt. Edward J. Erw.bc'“:. the squadron communis .

a tactxcal pmnt_io :point, :

cations oflicer, cchoes the statement, To communi- &

cate with, the. Marines, the Air Forcee, wmm—-o;;c.-

ates the \.,""m, bnu,[.,ut a TRC-27. Dut cven the two

maobile sets don't wm';c weil, Whoen the anteana is
wnoved by the wind—wihich is every few minuics—
the:beam is “r.\rl\c:'-. e een transy htL ¢ and “ee
ceiver, Tlifs ] is q.so the signal to ir
dicate t1al s;;;:mc;;c i; ;:').' 1g to send 4 m;s:-q;e——
faisol a: ., as -.'."- imes an
i «\: A’I} '. -2 ;._il-

iore nre ol.':a:..' desiin

Eourpment s;,c:i;".c:'{f:ms i ra 7
i+ between char ielsy - rxitihon sayel 5
el the spueciruy Ac Ve

e iil.

aty g
We'rc.on-a

few hundree

pait Gvety!

(e

‘r'...:_a.ars,

=

SUpCrvisor.

shelter

fourth is

= su‘-a'}lics .and, .
“afntenance

.|A1\|L-

has become ¢ Loen,."  Thetowar, wi.ch contains two
1 new cvalua- wthor from’ conscles, rests o . 24-foot struc-
tion of :::3 w?.o:c concept of the sea, Access by lanl might © | ture. Two additional shelters on
mubiiy iz lisited war, Do you | casily have been deni » the . the ground house the radio and
losc morc than you gain by Vit t_,u_..-;. " rocon ing equipment; their oyt-
building systemns that can be A Capt, John ¥, Keune, mil is remoted to thc tower.
transported ecasily? And how  who is in c. ar ‘.;u of Mazeu and + “here are 1mrani‘gi\.-frcr;1:cncy
necessary is mobility? - o.\:tr'c:..uy al T and very high frequency radios,
A.mscdumous about the value * * it direction finding cquipment and
of mobility Do int out: ; cu consists of four 8-F COBEIS 10 I'g.mng Two TPN-
Mateu was u, ilt to be carricd © . two radars, 1 a tower - 14 Tazan units aresed for navi
by helicopter, but it was t272- ' ' « O :
to South Viotncin GF Suilk daady | doeus il .«aough Capt, Keane is
whilc it can be set up in a few 125 for &  iuctant to criticize his system,
hours, who neceds such quick re- C'mmd Conho:lca Approach he concedes it was not really

action? Ruaways for jet plancs TPN-§ - for

bility is poos. : '

landing \\h en visis - designed for South’

don't just appear, ‘overnight,

3O ..-‘.alua two Sdr\v'{‘“'
: radios,
.n'iu a ;}-.;C(‘. If'u

Wo TPN-8
Nl nl ntanc“
SR cru.‘ -
is for

Vietnam, *
Rain. sand. lont aad Tsessilive



Jeap-mounted Tactical Air Cantrol Party relays a Forward

Air Coniroller's request for a strike to higher echelon.

ment is designed, we get interference and . cross

talk, I wish some clcctronics genius would solve
. this one.”
 Erxleben is particularly concerned about the
- widespread need for remoting and the problems it
1§ We™ n:wc _too m“u.y cables. We've got
wires mnn.ng up , and down the mountain side that
arc constantly being damaged by rock slides, cor-

. of moisture and temperature variation. Three d:}ys
ago it was 108° and today it's 70°,

- Control Reporting Post

: 1,{; Posts lCP\D) Onc at Chu Lai,

:usmr., rats, Vietnamese wood cutters 1nd the VC
s won't cat, rubber, but they do go for plastic.
rmr.ls.u{m/ we have one plastic cable that's cov- .
ered with another material that they don't eat. Ir
we didn't have this, we'd have to stop the war.”
Repairing these cables is more than just hard
work, Bodirien~say~The “mountain is “stccp; rock™ ©
siides are common,

nl

i b1 ”~ 1 .
steps befare he drops dead, There are also 'km;:,
cobras on the mountain slope. They are big and
more casily qlmttcu but no less belligerent.

much of it is mined to deter i
~ the Viet Cong froin trying to overrun the installa-
tion, and the ‘two-step krait’ is prevalent—a small., |,
green snake so deadly the victim can only take two

“Remoting by radio isn't the answer to_the cable & .i..

problems because this on]y uses maore freq juencics
[ _.mc'mt; cmwdcd *:pcclmm. icrhaps times

‘,nmm;, cables is the answer.

“Anather problem is the vulnerability of resine

filled splice cases to heat and rain, The resin won't
d(ll.c.c to the outer insulation of the cable because:

ilv—!

n..cl:’ ng up the CRC are several Control, chnrt-

¢ operated by the’
Marincs, was carved out of serub brush and fine
red sand that still plagues the millions of dollars

of clectronic cquipment spread out over miles of

whm was recently wasteland,

C”x" opclahons room, which is'a smch;

Erxleben says. .

reduce the life of scrvoachntors,' :

bearings and all components.
But he says new .adnmcs hat
have been put on the radars
should prolong their life.

‘Headaches with mobility

Back at headquarters, criti-*"."
Onec ofiicer

cism is stronger,

says human cngincering appar--

ently had not been considered
designed.

when the unit was
The vans are far too compact;
people can’t
them. And
contained,

“There’s no rcason in

world for putting spare parts .

for the ontire system in a van
all by, itsclf,” one major says.
“When cquipment fails in the
Tacan van-—which has to be

work efficiently in i
the units are not self-..«

the -

1,000 feet away from obstruc-

tions and clectromagnetic radia-

the maintenance man. The main-
tenance man ru

ns 1,000 feet to -

; _There’s no reason why ¢
* can’t be a litile bi

»pany used
*-gould handle :
111i}- ane nan {n(“: On]:f :_"

two, The old unit had continu- 1,
..ous scarch

- quircs 45 mintes
tion—the Tacan operator calls

sce what’s wrong, runs back to

+ pick up a spare, and then back ;.
repair it. .

- to the Tacan van to
nlC.Ia van
igger and have
its own spaves. .

. The Om)’ ies wlt of .the pres- ©

ent set up,’ ated

. major says,.

the exaspe

fastest-running
maintenance men in the Mavine

s that we've got -+
" the: Ic. uest,

cquips ',

maent, \ifhich the ‘\I."rm‘, com=:*

i uu,(a buuC.‘:
threc l.u\..lurt at
a tune.

precision track-

i

and

ing, This one provides eithier one

. or.the Ous(‘., not both.
drawback with this

J‘.HGLH
unit is tuat the equipment re-
to warm up.
A an alrc:a‘t wants to land when

"the equipment is shut down, it*”

has to circle «the ficld for 45

-

while it warms

is on

minuatcs
Help

'Up.

the way. New - .-

equipment is being developed. . -

Two of the S8-foot shelters now

20-foot vans. Desides more room,

the new vans will contain apeiee

proach and departure cquipment

~—both of which arc lacking in -

*the Matcu now in use.

In Thailand, where the U, S.

also has air bases, permanent
air traflic control units are being
installed. Alrcady in use
wobile GCA™ landing:

are
SYSECITIS pemrs]

.

" in use will be replaced by three.

-

Tacan and VOR navigation ‘aids, ‘==
and a good vhf/uhf system

for" air-ground
a radar approach control sys-
tem, and low-frequency beacons.

Both Thailand and South Vict-
-nam are getting navigation sys-
tems, but not the same kind.
Loran C is going into Thailand, _
‘while Decca is being msmlicd m
bohul Vlclnam.

communications.’
Soon to be instalicd are Rapeon, .

.”




Vibration of the UH-1D helicopter causes capacitors to
break loose in f-m antenna coupler for the ARC-44 radio.

version of the CRC s and could take over its job
if m'cc“:"y, is fed by an claborate group of new
radars—some spinning 360° to scarch for plancs
others Lohh.n;, up and down to (lctcr:“.nm theis
height. Some are not enclosed but the two big oncs
are protected from the fieree heat and destructive
dust by air conditioned radomes. They are balanced
on the crest of the steaming hot, red-dust hill like
giant balloons.

The radomes serve another pmposc at kuu. Lat.
Vict Cong conntry is no more than 100 yards from
the big radars and the radomes break the rifle shots’
of the snipers who come alimost nightly for target
practice.

Om big radar is Westinghouse Electric Corp.

TPS-22, a long- range surve illance radar, operating

n

J‘

+. in the P-band, with a range in excess of 200 miles.

The radar has only been up a counle of months, so.
i -

N y .] s 1 ] 'y PEPEL, P, RO o T
its too car Y W0 Rnow waal probicms i wiil nave, Y

'Wluu

A TPS-34 long-range, L-band’ séar
finder radar, built by the Sperry Gyrescope Co., a
subsidiary of Sperry Rand Cor‘)., has been operat-
ing since Aug., 1065, Its on.y moolcm, according
to Cerald E. \\’wmm.m, a Sperry field engincer, is
that the heat has caused the radome seams to split,
These are bcm;., reinforeed. with hcop.\.nc fabric.

The me has_three smaller ;.,-n'md, medium-range
search radar dcsxgn..t\(i the UPS-1 and built by
the Radio ¢ ,nrn of Amecrica.

"Two other radars are the TPS-37, a rﬂ.mu..l.
range, I‘ci‘g t-finder, built by the C10aic} division
of Aveo \.o.p., and Cencral ulee‘.‘i s MPS- 1:..-'
was to be #eplaced by the UPS-1. As usually

Ja el Walor
chh and ."nkl]}_;l-lL'

happens the new radar was installed and the old "
radar was still needed. Both are stll in operation,

Communications includes the AN/MRC-40 uhf,
a-mi rackio for ground-air work, the
a-m/ssh for pcint to-point, the MRC-62 and MRC-
63 {or f-m radio ac]ny, and the AN/TSC-15 h-f/.
s b—all were built by Collins, The site also'has a
TRI)-12 uhf direction finder, built by Collins, and
a TXQ-1 radar data relay from the UPS-1 to the

center, which was built by the Raythcon Company,

Bombing with radar

. One
—and one of the most mystifying to the Viet Cong
—is the AN/TPQ-10 ground-based radar, The }.— -
band radar, which was built by General Electric’s
Heavy \u.nlmy Elcctronics department at Syra-
cuse, N.Y,, is so accurate, jt can guide a fighter 67
..umm'.m aver a trget n retaswara Visibility ane
drop its bombs, It can guide a plane to a precise

location and take a phnmgmph It can daop sup- ..

plics in (,\“ctiy the right spot d'!.y or night,
The entire job is donc from the ground. Defore
the mission is flown, certain data is fed into the

" radar’s computer: ‘the target’s coordinates, variotisi

-to meet the incom

aspeets of the weather, ballistics of the bomb, and
the altitude and velocity of the aireraft. The sys-
tem can be hooked up with the aircraft’s autopilot™
and bomb release deviee and the entire mission

flown from the ground. This isn’t done, however,'
beeause the pifn'rs'f‘nd it unnerving to feel their

Lombs drop away and the pi.mc- surge upward

without warning. Usunliy, the radar operator talks_¢
the pilot th.m\,\.,]; the operation. If the aircraft car-,

ries a beacon’ tr..m'mndm. the. range is 40 miles;

without a i;mcon, it.9s 25 miles, The radar_is sQ i
successful the other services in South V:clnam un-- §00
- doubtedly will order it soon, s

Although the air defense network in South Viet-

nam has never had to be used, an claborate system ™"

exists, Command and control headquarters for air

defense of all South Vietnam is the same Tactical

Alr

support. The same radar network throughout South |

Vu"m.ni and Thailand that the Control chortmg

\J mters use to direct strike missions also scans the -
kies for enemy aircraft.

Radars in the network are the MPS-11
range scarch r.ﬂd:r the TPS-6 and TPS-40 nci;.,ht-
fnders, the IFPS- 20 for search, the IFPS-89 height-
finder, and the bPS 1 search.

Iach radar site is self-suficient with vhf and:
uhf radio for ground-air communications. _

-In addition to ground and shipboeard radars there-
is an EC-121 aiveraft called “Big Eye,” cquipped
with scarch radar and operators. &

Shouid there be an air attack, an Air Force major
sitling in one corner of the CRC room ncar Da
Nang or near Saigon could seramble intereeptors

eormpanies to fire ak tha enemy planes,

AN/TRC-75 h-f, -

~ 1 .
f the most effective tonls used at the.center.

.

LI
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Control Center necar Saigon that handles air: ;

mcdinm""‘
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An electronic beacon to show pilots the perimeters R :

of friendly camps and where to strafe might have made -
& big search-and-destroy mission unnecessary

., If helicopter pilots had had clectronic devices
enabling them to see the ground in bad weather
+ there probably would have been no nced, for, the '

large scarch-and-destroy mission that the lst Air-
borne Brigade of the 1st Air Cavalry Division began

on March 25.

With cleetronic homing bcacom accurate cnough

. to tell a pilot in zero-zero visibility that he was

three feet outside the perimeter of a Special Forces

. camp and could safcly strafo anything below him,
"+ the mission, called
-have been so urgent,

“Project Lincoln,” would not

But there are no such devices. Bad weather

- would start in the highlands of South Vietnam in
.. a matter of days, And two regiments of Viet Cong
‘.were rumored to be waiting on the other side of
* the Cambodian border. When the rains began the
. VC would try to overrun the. U, S. and South Viet-.
", 'mamese camps between Cambodia and® Pleiku as
i-. they had done before, The Viet Cong know U. S.

% planes cannot prowde effective ground support in

~..bad weather.

One Special Forces camp, seven miles from the

_Cambnd::m barder, called Duc Co was high on
i their list, Twelve American Special Forces men:
. ‘and several hundred Montagnards at Dac Co pro-
. toct 13,000 Montagnard villagers and refugees from
. North Vietnam from VC attack. :

A heavy rain is falling outside Col, Inhn-]..ch-

¢ messey’s window at An Khe as he describes tho
.. search-and-destroy mission the Ist Airborne Bri-

' gade, which he commands, will begin the nest

* day. The rain will stop in a half hour and hefore
. night the mud will be dust again, clogging tuning
., assemblies in radios and other clectronic gear.

“Tomorrow morning, we are going to open up

' new territory. We're going to move in, find and-
“destroy all enemy forces in the arca,” Col. TIen-
“+ nessey savs., The colonel makes an X mark on the
“map south of Pleiku, “ITere we'll set up owr for-
. “rward arca brigade headquarters, By convoy and

*+ helicopter—and by C-130 as far as Pleikn—we'll
move in three infantry battalionsy-one.artillery bate - -
_talion, onec air cavalry squadron, one tank com-
' pany, onc assault hclicopter battalion, and the usual
" combat suppor! ——engineering and quartcrmnstcr.

Division hchriuartcr'; will be at Pleiku,

quartors : e

. “From hngade headquarters we'll airlift two in- .
fantry battalions to two areas ncar the Cambodian -

border. They’ll spread out and beat the bushes
looking for VC, working their way back cast to the
forward arca brigade headquarters.
should get to the forward area at 9 am.”

Moving out

That night at An Khe, Mohawk reconnaissance :

planes with side-looking radar and infrared scnsors
begin taking off. They fly from dusk to.dawn, to

_spot Vict Cong along the route' the convoy will ..\
' take before sunrise. Findings are radioed back.
- Artillery blasts 105-mm shells at some targets and

‘ _‘44 11;"‘?L'\1--.,tu}h

M e

-h
:’.._.--—-—": "\"
- I3 3 S
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'\ﬁ’n\‘f . uhl:f--;;
Whip antonnas serve to tio together the 400 vehicles ™~

in the convoy as it mavas out to a new forward areas . .

There will
be complete communications facilities at both hmd- -

The first trueks-

Rp
.

o’ 5 i i A e W
LNt 8 e Ao
[E = 'l (\\U.OM ﬂim—}“




e T B S S S

" tions network at its disposal. Later, other

)

.-'I iy P N T
¢ . ...—'*.:id'k :{ I"\|\-:ﬁ
e SR
v

»

E:A‘iv-wn 4.;. "L\f
fw i 4 .t- Faek oy
- >

/ ,_|_ {

-
e 0l

;l,‘-

. UII-1D helicopters take off to knock out the rest.

By 07:05, C-130 cargo planes are taking off from
An Khe's airstrip, carrying one infantry battalion

" to Pleiku; from there, trucks take the troops to the

bare ficld that an hour or so later will become bri-
gade headquarters with a full fledged communica-
infantry
troops are delivered directly to headquarters by
UII-1D and Chinook helicopters,

When the convoy maves ‘out from Pl
are more than 400 vchicles sireiching

i=u, thcre

~ i3]
for miics

" along the road. It is evident the convoy is ticd to-
: gether by a good communications network. Every

vehicle has at least one whip antenna rit;ing from.
a bumper or the cab, even the giant tanks in the
v..ngna‘d.

Ahcad of the convay at the Mang Yang pass,
where more than 2,000 Frenchmen were ambushed
and killed in 1934 by the Viet Minh, a predecessor
to the Viet Cong, personnel detection radar was
-m-':poscd to have been moved in by helicopter

:my that morning to watch for the Viet Cong,

= .Grourd controiled approach radar on this 800-foot mountain near An Khe is used in tha surveillance mode to plck
ey up aircraft 40 miles out. When the planes get ciose to An Khe's airstrip, the GCA there takes over. : .

to 6,000 meters. When it picks up a hrgct thcrc

s an ecrie sound on the operator’s carphones.”
Buat the radar is not there. Maintenance prob-: ¥

lems kept it at An Khe, Two days before, the *.

-

maintenance man had been hoping to get the equips== .37~

ment ready in time by cannibalizing another sct....-'.

-There are no spare parts for it in South Vietnam:7

Also  slated for Project Lincoln was' the
A\f\. 'Q-4 mortar locator; it was to go along with
the artillery. The MPQ-4, as well as the mediums
range, personnel-detecting AN/TPS-33 radar, were
also ailin g both from bad transformers. Becanuse of”
thc‘ heat, five transformers had shorted out in the

two radars and the only sparc transformer at Am=-:.
Kim hadn't worked for wecks. -
The TPS-33 is a medium-range radar that can
deteet people at 5,000 meters and vehicles at 18,000
meters. Presentation is both visual and audio.

Pathfinder
The pilot n. the ancrv*ﬂ.nn hchcoptor fnl.nwmg.-.—-

tl.c convoy uuha e g.ound a fcw feet nbm-c the

“5 an ﬂ,hl\”ll SSav shiagrepaama sadas shad o s
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“already operating in t
partially covered by trees a mile or so from,.

mountain road and heads forr a cloud of dust
Vara

irequency,

row
that hangs like fog over the new 10

The pilot switches on his“'very high
frequency-modulated radio and a  “pathiinde”
téam talks him to a landing spot, The team of two
men and a AN/PRC-25 radio (sce cover) had
brought in aireraft all morning, They were big
Sky Cranes carrying 500-galion 1)...(1(-(‘-3 of gaso-
line, Chinooks with mf.m:./ troops, armed UIl-1D's
and the small Oi{-13's.

The pathfinders like the PRC-25 but, they say,
they would like industry to build another radio,
too. They need the PRC-23"s vhi/f-m channels, but
they alse nced an ultrahigh-
through 1,750 channcls,

Pathfinders want the new sct to weigh no more
than 10 pounds including battery, operate continu-
ously for at least 4 hours, and have an output of 5
watts, The new radio would relieve the crowded
f-m band and also enable them to talk with Air
Force planes. They say they don’t need the 1’0;11‘-

P
A,

" transceiver AN/PRC-72; they only want h\”) bands

vhi/f-m and uhf.
A number of quartcr-ton jeeps and trailers
the communications

are
aArgd—<
hill
the noisce and dust of the helicopter site—and more
radio vans are ro.l.ng in. Some of the equipment
is “set up” simply by stopping the v»mclc and

. turning the set on.

. tronic Lq\.i)mmt
trailers instead of the %- and 2%:-ton trucks the
. Army customarily uses.

For scts that require the RC292 ground-plane

counterpoise antennas, these are bcing put up on

masts or in trees

Although the RC292 serves its puspose well,
Cavalry communicators hope to replace
with a lighter, higher-gain, coaxial antenna that

could be put up as high as 125 fect with no loss -

in decibels.

The mobile communications equipment is ready
because of the good spade work done back at Fort
Benning, Ga. by Col.' Tom M. Nicholson an
his men, Nicholson, now in Saigon, had been the

CL

. Division Signal Officer at Benning'when the 1st Alr
11th.
s o 3 B
men had repack-

Cavalry Division was still the oxperimenta
Air Assanlt Division. He and his
aged, redesigned and installed almost

on quarter-ton - vehicles

all Fhe 1
ail tinc 2igC-

Mobility

A good cxample of Nicholson’s work
radio terminal, instalied in a
a horseshoe configuration,
Nicholson and his men had known back
m.h how they wanted the MIRC-111 to wo
Thcey had sent a diagram of the propmcd conligura-
tion and a prototype they had built to the Army
depot at Tohyhanna, Pa, To make sure the engi-
neers at the depot didn’t add uanccessary, heavy
.cﬂtu.cq thcy scnt a captain and an enlisted man
wha naed tha soas {a the fald, Asg n fesull e

frequency set, tunable

sk,
it someday’

=
anc e

is t’.:c
AN/MRC-111, a highly mobile,.four-channel,.vhf .
qhunb.-ton trailer in

,,--a-\_\ o g ¥
‘Vict Cong radios are easily monitored by speciat =

receivers on top of a mountain in South Vietnam.

. .

MRC-111 came back on a quarter-ton vehicle rather
than the 2%-ton truck its predecessor had required,

The terminal’s radio. set, the AN/GRC-10, .is.
bench-mounted on each side of the trailer. It oper-
ates between 54 megahertz and 70.9 Mhz with 17¢
channels spaced at 1-Mhz intervals. Thé antenria’

o m—

is a half-wave dipole with reflector and dircctor
ciements, o
The MRC-111 prvides voice, muitichannel, tele-

LA
phone, tcluna ph, facsimile or a combination of

o

them all. Usmfv £0-watt power the range is 20 to " .
50 miles—linc-of-sight, Using 10 watts it reaches -
5 to 15 miles. : ~et
One unit tried out at Bcnﬁing and now a main--". ;
stay in South Vietnam is the AN/MRC-93 a-m/sip-
gle sideband set built by Collins, Mounted on a
quarter-ton  jeep, the MRC-95 replaced th
A‘\’h_,RC 28, which required a 2%-ton truck. Op-
erating from 2 to 30 Mhz with continuous tuning
at 1-Mhz increments, the MRC-95 proved its worth.,
at Fort Benning and Santo Domingo. Nicholson's
men at Benning were able to taik with aircraft on
the ground in the Dominican Republic—a dastancc
of more than! 1,250 ma‘utc m:Ics. : FRRES

e
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tronics maintenance technician :\::\n Khe, deseribes
one problem with the MRC-95's
on the back bumper of
remadied in South Vietn:
the antenna—eit

antenna swilen
the jeep that ‘;ucn
1. The switch that seleets
her a directional or a whip type—

has

corrodes during the rainy scason and“breaks’ off,

Since there are no spare paits in South Vietnam,
the maintenance men built a switch cover, or Jaldm

from ;,o.lvan.:.md aluminum. The cover protects tz.c.
switeh from rain and acts as an cxtension oi the'

switch itself.

\.ah‘..mm says the nmy prm:mm wa.h l]w ) i'HC-

95 is one nasty little feature that causes it to be
in the repair shop often, Power for the jeep-mounted
MRC-93 is supplied by the jeep’s battery or an
external 3-kilowatt, 28-volt generator, If the radio
is operating and somcone starts the jeep’s engine,
a-power surge blows all the transistors, This is
trie of the whele AN/VRC-12 family of radios.
Solution? More training for the operators plus som
"kind of automatic cutoff.

Lxecept when someone starts the jx,c')’q motor
without first switching off the radio,
family has providec
mini says.

“There 'is a problem with the r-f connector”
Nagamini continucs, if

e
ANk f:u"

“tremendous results,”

“that could be solved if we
had spare parts. The connector isn’t well protected.
. It gets bent and beat up easily, When it daocs, a
. major overhaul is required to repair it. The solu-
tion is a nut that protects the conncetor, but we
. don’t have any, They have been on order for three
months.”

- To give f-m, point-to-point radios greater range
a CV-2 Caribou carrics a relay package, the ARC-
121, which consists of three VRC-49's.

When this relay package was put together at

Beaning there was an antenna problem. How couid
six wlnp antennas be mounted on onc small air-
~ craft? Standard instructions say f-m whip antennas
“must be 72 inches apart. There wasn't room for
* this luxury so Nicholson’s men put them in the

.. space they had available—somctimes™ as close to-
- gether as 8 inches. The result was as good as

, if the antennas had been 72 inches apart, Another
interesting discovery was that the position of the

antenna dxdnt seem to aflect the quality of opera-' .

tion. They pointed them straight up throu g_h the,
air vents in the U-6A plane. On the CV-2 they.
installed them pointing straight down, On the
UIi-1D they put them on the landing skids,. hori-:
zontally, Performance was the same.

Mountain relay

Many of the radio vans gnmg into ogcm.mn on
the hill at Project Lincoln’s nr:g"tc‘c headauarters
“south of Pleiku are aided by an claborate array of
- clectronic cquipment crowded together en Ilong
Cong,-—-a small flat mmmt'nn top 800 feet above the

" .- airficld at An Xhe,

“C..(‘ clors
m channols

Rows of square, grid-like AN/TRC-24

¢
A=

the V.m; 1%

- another Ground Controlled Approacl: radar 4ys-

_inercasing the range of the

total of

switchi
ters at An '\'3\(*' From there, they are patched to
individual addressces or to Qm Nhon where ﬂmy
enter the backbone troy mapn(‘uc scatter network
for rel; Wy o .S.u'wm, and from .5-11;,0.. to the U, S.
Low-froquency, f-m units on Hong Cong play-a=
big vole in "m,f‘ct Lincoln by rclaying communica-,
tions between the helicopter tower at An Khe and
the helicopters taking ol to carry troops and sup-

pnm to brigade headquarters. The station also:

relays comimunications from division headquarters

“at An Khe direet to ground stations at bn gade

headquarters;
A watch-dog
intereepting enemy radio messages.

A Ground Controlled Approach radar system, put

together back at Deaning by Major Egon J.-Arndt
and his staif, also is porched on the edge of Ilong

(‘m.,,, helping out Project Lineoln. Designed for o, i)
aircraft when visibility is poor, this GCA - *

radar is used in a surveillance mode to pick up.*
helicopters and fixed-wing aircraft 40 m;lcs away. .

n\ll -.."1

T

when they are within range, hands them over to

tem at the ai irstrip.

Each of these two GCA’s and the other three. -
the Ist Cavaliy uses cousists of a TPN-8 radar to .

provide the aireraft with surveillance and glide

angle, three AN/ARC-51 or AN/ARC-55 uhf radios, :

two AN/VRC-46 f-m scts, and a vhf AN/ARC-73.

Last month,
dix, were installed in the 1st Cavalry's helicopters,
IPN-8 to 100 miles.
The system, p..c}ﬂ fCUc‘l)j Cllﬂ]un Inc., also iden-

tifies the plane the radar picks up by a Sclectivo <

Identification Feature (SIF). Three bright lines ap-

pear on the radar scope under the aircraft’s blip ..°

when the SIF interrogates the aircraft.

The TPN-8 is built with two scopes—one covers - . v
a1 F N ARAS
the full 360°;

the other covers a smaller sector with
more precision,

The entire GCA ﬁS)}étCm weighs only 1,800 *
pounds; its trailer weighs 2,800 pounds, making a
pounds. Fixed installations often

4,600
\'(‘shu 22,000 pounds.

After a runway is ‘uc.ilt at I rojcct Lincoln's bri-" 4, -
a GCA will be airlifted from I.."
An Khe a:.d .:*:nallcu. The unit can be set up in <77,

hui A]('nl(](‘ilﬂl fc: 3,
40 minutes. T

The only problem with the unit, according. to
SP-5 Roger Crowley who operates it, is the power
sourec ae ARC-53 radios, “It's a 28-volt radio
and we have trouble drawing enough voltage and:
amperes. The radio overheats and blows the trans-
mitter or receiver. This happens every five or six

days, W . 2 hetter power source.
She sadios are no problem,” Crowley
says, “Tli ouly trouble with the vhf is that being

“on top of a mountain we pick up too many signals,” .
accessible . ¢

Land % b g 4 . 13
The busy Ilong Cong installation,
only by helicos

1ou, in anerated by 87 men. mainly.

on the edge of Hong Cong receive 12 f

board at Ist Air Cavalry Division hvm‘.t;nnr-

radio on ITong Cong is also busy’ -

It takes them® toward thc field  at An~Khe, —and;

APX-44 transponders, made by Ben., .

A o
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_is from 40 to 60 miles, e s

larger number of infantry troops.

The Ist Cavalry also has a lightweight homing
beacon that has a digital coder and tuning sys-
tem. Tridea, Inc., built the beacon to 1st Cavqhy S
specifications. The beacon is a low-frequency,
building-block, modular set, with beth’ 100- and
10-watt outputs. Frequency range is from 250 kilo-
hertz to 510 khz The 10-watt version weighs 28
pounds; the amplifier weighs 32 pounds. The range
is 35 miles, unrestricted, with no blind spots.

The 1st Cavalry’s helicopters use the ARC-35
ulif radio, the AN/ARC-44 vhi/f-m, the AN/ARN-
59 I-f automatic dircction finder (ADF), and the
ARN-30 series of digitally-tuned, omnidirectional

reecivers. The helicopters have no navigation aids
besides these direction finders and no station-keep-

ing cqmpn‘*cnt

Several replacements will bc made soon:
ARC-55 by the newer, solid state AN/ARC-51; the
ARC-44, with 280 channels, by the AN/ARC-54
with 8§00 cl.ann.cls, and w;thm the next year or so,
the A”’.\'-QO by the newer AN/ARN-79.

Col. Hennesscy’s UTL-1D helicopter and the air-

craft nf battalion commanders are equip c'd "\'é'iﬂl"d" 7

double airborne command package called the ARC-
122. Mounted behind the pilot and copilot, the unit
provides two consoles—cach housing VRC-48
radios and three control stations. The entire pack-
age, including
nmnntcd on thc skids of the helicopter, can be in-
stalled in the UTH-ID in 20 minutes w.ti:out any
madifications to the craft, The system provides f-m
voice transmission over two 'frcnumcy bands: 30
Mhz to 52.95 Mhz, and 53 Mhz to 7.3. 05 Mhz. R

o

tlnLl.f

The colonel can talk with othcr aircraft :.nd with
infantry and artillery commands on the ground.

Going into & landing zone he might monitor an
-+ artillery frequency and ask for more hxt‘na"/. The

ARC 122 was <evelspad at- Fort Be

the

“be clectro

: Vi\u'luy in ti ¢ )Ltl'lh
...phm but the infor ‘mation can be radioed ver-

an array ‘of four vhf/{-m -an tm..ab---u.mv

; target to show ig .
Besides its sensors, the Mohawk has very sophis--

Six Mohawk surveillance planes are assigned to
Project Lincoln, Three are cmuppcd w:th
graphic camera systems and side- loomnf a1rbornc
radar {slar) and three with infrared sensors. They
arc stationed at Project Lincoln’s forward area.
(“v sion headquarters at Pleiku. Both versions of
the '31«;.\, comb the area, reporting back suap:cxous
changes in terrain features zmd any cvidence of
the .\;lLL C("ﬂb

The ¢l
tem, the KS-61, uses a KA-30 camera. Most ad- "~
justments are automatic: the exposure, the number .
of pictures per second, an(d compensation for image-
motion, T uc system works at mfrht by using flarcs.

Motorola’s side-looking radar the ADPS- 9 A, re-
quires only two minutes to produce a picture. The’
cathode ray tube of
and in two minutes the picture is developed and
cap be examined. In the future, this picture will

link back to the ground. The APS-94A reveals both

moving and fixed targets; But.it won't penetrate .

heavy thunderstorms.
A-QJ -Sing jedury
akes the infrared scnsor for the Mohawk,
Tcu out from the infrared seasor is presented -

The ;ncscmatmn is not photo-

from the .\‘o 1awx back to the base.

Mohawks aren't Jus. a “look and run" g
the Air Force O;-u, the Mohawk drops ﬂarcs on a
i s where to strike.”

ticated na avigation equipment, The Collins ASN-33 -

ing, “and distance and bearing from the nearest I-
or VOR beacon. The system also intcgrates the
information reccived from the instrument landmg

system-—both the localizer and the glide slopé#

the radar is photographed

nically-scanned and transmitted by data

Inc., a \'ubt:idi'\r)' of the Singer Co.',"”'

nlane, Like ’

photo- :" 2

ctronically-controlled p:.omgraph;c sys-

'
DR el

s el M
b o

.4

integrated flight system displays altitude, truc head-—"

PR

.Coupled with the ASW-12 autopilet, tho systom .-

— e
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Special Forcas lookout post holds up one end of the
camp's only above-ground antenng—a 100-foot wire.

* antomatically holds a heading or follows a beam,
It also works with the ASN-64 doppler navigator,

"'_.'I-'hnilt by Marconi, Ltd.,

: The Mohawk uses the A\T/A"{'\ -308
- ceiver, the AN/ARN-59 ADF, the M\/nd\
radio altimeter, Bendix’s

_ 4 vif/f-m and thc ARC 55 unf radios.
e }_.Specnal Forces at Duc Co

By noon, the commumications for brigade head-
quarters of Project Lincoln are set up and func-
tioning, Helicopters are transporting the infautry
troops to the two landing zones near the Cambodian
... border, and the artillery battalion is in pla
« + for one company. That company, escorted oy ank
-~ is on its way to Duc Co, a Special Forces cam p
‘- seven miles from the Cambodian border where 12
. American Special Forces men and several hundred
- Montagnards keep more than 13,000 Vietnawisse
: rvi’ugccs and local Montagnards sccure {rom Vict

ong attack. :

"‘h., only signs of communications in U ¢ drab,
loncly-looking Special Forces camp are a telephone
-wire dropped from a lookout post built in a tall

tree and a wire antenna about 100.feet long that..

ateatclipa froni the lTdakaut viast ta & ol A wWive

looking cor

~ator Sgt.
with Saigon,

» the 12 men at Due Co are called, to communicate ',.

wcighing about 7% pounds with battery, the PRC- .

. for the PRC- 6'1," Palmier says,

" haven’t tried ‘voice on it yet.

ing

~was questionable, But beyond 50 and up to 500)-] k'n
- it was execllent.

VOR re-_

A\T/AP:\ 44 -J(‘;(‘Ch\ew 2
IIC\CI’MIUCR“OH Feature (SIF) transponder, the ARC- ;
" the Hallicrafte
R Jca«.o.m room for communicating with it. The:
e 1-;

_bodian
. concentration of \ 3 no will eall in on his PRC-25 .«
to Sgt. :.ur}c. and on the same sct summon heli- - .

. bt 12

from the pole goes down to an underground bunker
which houscs t]n,, communications roorm.

Inside the communications room, a professional-’
mmunications console has been, Luilt
from ammunition crates. It contains an AN/GRC-

109, an a-m, continuous-wave unit that operates in "’,

the h-f and and has a power output of 15 watts, -
Moessad rie‘s- are coded and, according to radio oper-’
Harold Paliner, transmission is cxccllcnt
Pleiku and Nha Trang. e
The t..\,("-a(}., is used by the “A” detachment, as”

with the echelon above them, the “B” detachment, -
which is in charge of several “A” detachments,
On.y two antennas are used at Duc Co: the 100-7
faot wire stretched from the tree to the pole.and -
another 100-foot wire that a few days before had

- been buried 12 inches deep, inside a I-inch plastic”

tihe, Results so far with the underground antenna™ i s

arc almost as
Palmer says.

“Our newest radio,” he continues,
64. We've only had it a week.” Transistorized, and

good as with the one above ground,

84 is a long-range, h-f, single-sideband unit that*
can be used for voice and c-w code.
tenna cut to the right frequency is recommended
“but so far we have
used the 100-foot wire and got good results. We,

A few (ldys before, Major Antnany Scm:ha.‘

ters m Nha Trang, had said that the PRC-64 was do-
“a fantastic job”
Conwnunications from 0 to 50 kilometers, he said,>

The Delco Radio division of tnc
General Motors Corp. built the set.

Another ssb set at Duc Co is the Collins :\W\i- i
2A, built for civilian use. “It’s a very powerfnl
radio. We can transmit md rcccwc, loud and cchr
on it anywhere in Vietnam,” Palmer says. %,

“On 9...101 we take the HT-1-vhf radio made by
r Co. We use the TR-20 in the com-'-

is not water proof, however, and ..ctunlly

isn't ui"“(‘ﬂ erniough, We also use the PRC-25."
W’:-m it’s alimost dark at Duc Co, Special Faorces

Sgt, Stevens comes in the communications room

“A doublet an- 1"

in many green beret camps..©

“is the PRC- 1

" Group Signal Officer for Special Forces headquar- §

ar 4\1 I'}].(.nﬁ up a PRC-25 radio. He and 10 Monta-- - -

gnards are going down to a refugee village and .
sleep by a trail that night, 1.10}' suspect Viet.Cong *
infiltration into the village from across the Cam-’
border, If Stevens should discover a big-

coplers lu’)‘ﬁ P oct L..nco.n.
According to \.:1 or Scibilia, other *

detach- -‘ ;

-ments have additional zadio cquipment. Somo use

th h’HC 74, made by Hughes Aireraft Co,, a

" upper side u‘.m.. het (2 to 12 Mhz) voice and c—w
sct, mru.\,r.y called the HC-162D, Although 1ts

ifangistorincd. Salhilia savs it i3 stﬂ] g hpﬁw] it -
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. radar to look for mortars in every direction—360°.

Radios that performed well on maneuvers in

_h 1, starfish patterns

wci"hc mare than 30 Immds with its wet cell bat-
tery, “\We mcd a radio with a d:y cell battery like
the one in the PRC-25."

Arnother radio is the FRC- 93, an h-f/ssh (2 to 30
Mhz) voice and e-w set with 200 watts peak on-

.« velop power,

"\\' need a small, air- ;,lmmd radio with twao-
way voice communications, a Irm" life 1 oatlery, ar- 1

a homing w.,:...l that is s:lcnr :\.Ound the -»m.dm for
S :nnTnm of 10 yards,” ‘

Scibilia Says., ‘
“We're now using the URC-11 but it consists of
two picces of equipment; onc is the transceiver and

the other is a mttcry casc. They are connected by

an lb-::‘ch cord.”

: The “B” detachment uses the same cquipment -
. the A

detachment does plus a GRC-26.
All night, every five minutes, the artillery com-

. pany that had sct np that afternoon just outside

Due Co's J‘wlliﬂt‘i(*; firos 105-mim sholls,

Iad tlacy brought the \IPQ -4 mortar locator Ta-
dar that the men at An Khe had been trying to re-
pair two days before?

“Ne,” one major says, “but it’s just as' well. Tt -

only runs for five or ten minutes at a time and

, then breaks down. And when it does work it only
", seans 2214° Here In South Vietnam we need a

Fata L

for targets, the company is complctc.y ncpcm.-
‘ent on surveiliance tcams inaireralt or froni“ine |
fantry strikers on the ground who call in the tar- 2"
got coordinates by ‘radio, In the operations tent 7

there are several radios in the VRC-12 family and
the MRC-95. Outside RC292 ground-plane counter-

pr;.w antennas tower above the small village of /)
brand new half tents, no more than 2V foct hl{.,]l,. :

that had SPIIRG up that afternoon,

In a village near Duc Co, Sgt. Stevens and the
10 Montagnards are finishing a breakfast of hoiled™: 275"
vice. The night was uneventful, he says. ITe hada't, 7

even called in on his PRC-25, e

Traveling by %-ton truck from Due Co to the !
vm‘.g takes about 25 minutes along a narrow dirt -
road with brush high on cither side. Ambush is ;7
a constant threat. Two Montagnard strikers in the
Viet Gong. ¢

tu.c.\ sit with their rifles ready, but a
alwvayn mmrln before he s scen, Picking off an
American brings a good prize,

. Rescarch and cmvclnpmc*xt on dctcctmg an nm-"
m:'\n is under way in Saigon and B

Project Lincoln will go on for many wcckv—Bc-;‘
cause of it, perhaps Duc Co won't be overrun-hy ™

the Viet Cong. An clectronic beacon to define the
pc.nﬁt‘.;f‘l 01

Military services are working on research and

n South Vietnam and.Thailand that can't be

forests of South Carelina and the deserts “.tf -Ca

“: fornia do strange things in Southeast Asia, Dense
- foliage blocks Lonmntal radio propagation like a
“wall while it funncls vertical propagation upward,
.giving it an increase of 6 decibels above novmal. .
Engincers from Stanford Research Institute, who.

are qtudym" the behavior of both high-freqiency

. and very high rrcqnc-:cv radio o*mgatn.. in

Southeast Asn, under contract with the United

States Military Rescarch and Development Center
in Thailand, have made a nwmber of discoverioes.

applicable to Thailand and South Vietnam; radio

_ " propagation behaves the same in both. -
They have found, for example, that whip or -

dipole antennas that produce circular hovizontal
antenna patterns in clear, arcas, produce multilo-
in heavy vegetation. The
alls between the lobes are arcas of cou.plcu, radio
silence, Two troopers no more than two o¢ three

¢

miles aj

Stanford mcasurcs antenna patterns by using its
Xcledop, a package of cight transmitters for trans-

- mitting clementary dipole. with optional polarity -, =0
(Electronics, Oct. 18, 1963, p. 26]. The Xeledop 7.
(s towed hy an ..;rcmf over a number of antennas -
set up in heavy vegetation, Radar keeps track of -
the aircraft’s nosi‘r:’o:y, and the antenna pattern of -

each ground-based unit is measured. {
A Thai oilicer has made an interesting discovery

; concr-"ning dipole . mtcnnas. Normally dipoles are

set up o face cac u other. ‘The officer fmmu that

when he aligned the dipoles north and south;-re- .'.:

gardless of where the.two units were, he got better
srapagation. When lie added dipoles that faced cast
and west to the north and ‘south pair, propag gation
im nr oved m more :
SL.IT‘].LO: c I'."nbu

Bangkok, - - T

the base to a pilot in bad weather
might have -m.uc t}.e entire opcmt:on unnecessary

g ] g

FErTeeRT

THTEND;

arc unable to communicate with ¢ach
other if one of them isin a null. g

ers liave learned that dipoles don't :
l‘ln\'b te be as in it ad ilsﬂ? aiee bczle\wd‘ i !mes' A
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. what effect

4o of a wavelength give a signal almost as good
as onc that conforms to the prcscrmcu Ya wave-
length,

"'lmy also tried letting the dipeles sag to scc
this had. They found that signal
strength was not aflected much- (2 db) until the
dipole got down to 45°. But even a sagging dipole,
they agree, is better than a whip antenna,

Sta..uforcl also is trying
interferes with radio propagation. One noisemaker

is lightning. The Institute wants to know the signal
::rmg.,ths and frequencies aﬂcc{cd most. ARN-3
noise recorders monitor nojse 24 hours a (my on
four frequencies. Lightning flash counters also re-
cord the number of lightning flashes each day and
the time of day most of them' oceur.

Jansky and Bailey Rescarch and E u:‘gmam ing di-
vision of the Atlantic Research Corp, has aimiost
fintehed & ynui‘tinnb atidy of faetars allecting radio

-propagation in heavy jungle [Electronics, May 31,

1965, p. 121] and will soon begin another similar

project. In the new projeet, the engineers will make

measurements in a jungle twice as dense as the one
they are working in now.

he team already has measured the propagation
in vegetation with the transmitting antenna 80 lect
above the ground and at lower clevations down to
20 feet, They were ‘:urpnwd to find how slight the
drop in deeibels is when the antenna is lowered.
" The engincers also found in the present study

" that most of the attenuation in deep jungle occurs

near the transmitter. The signals that do
through the first wall of vegetation continue for
a longer distance that had been expected.

The use of sky waves from h-f radio looks prow-
ising for comnmnicating in heavily vegeta ted areas.
Balloons carrying rcny transceivers, while theorct-
ically excellent for vhf communications, g:w away
the user’s position and they can be shot dowa.

The Thai government has drawn up specifica-
tions for a new man-pack radio that G. Simon o,

a local company, is building. ‘When the radio-is- -

finished, Thai officials will run laboratory accept-

. ance tests on it and, later, Thai troops will test it

. in the field, The unit could be adopted by U.S.
forces. ¥
Surveillance

Ways of detecting ambush are being studic
in Thailand, but most of this work is classified.
Enginecers are making acoustic and scismic back-
ground studies to measure the natural background

noise and differcntiate between it and the noise.
made by people. They are experimenting with a

high quality microphone made by Electrovoice,
Inc,

Using scismic instruments, the enginecers aro
measuring the cffcets of weights dropped from vari-
ous heights. The information is recorded on mag-
netic tape and analyzed in the U.S, The objective

to document noisc that

'I

_II‘L e casani woman.

‘work in Southeast Asia don't

TPy

"

" P ——

using- liste nin;, and scismic devices to determine

the size and number of tanks, troops or other ves |, -

hicles n .m'm;, at a distance in darkness. The test
also records footsteps.

Infraved has been very successful in locating tnge:
nels close to the surface of the earth, buried camp * |
fires, and other indicators of man's presence. Dut .
when the source of the heat is too far underground = %"
it doesn’t register, Buried metalic objects, howcvcr, ;
do re gister on some devices. .

An instrument to detect buried metals could” rc-*'"'"
veal a hidden weapons cache, a deep tunnel where -
Weapons are kept, or cven a lone sniper hiding with
lln

The center is experimenting with a rubidium
vapor magnetometer, built by Varian Associates.””
“We measure the natural variations in the carth’s - :
magnetic | cuc] m seg ai' weo ¢can find any inre:p:n. )
objects,” “eilig

Thix; kind of dc-wcc was recently used fn Europe

to find skiers mmcd under an avalanche of snnw.,'“

Equipm ent ¢ es;.ng - s o

Besides vesearch and development work fn South-". (.
cast Asia divected toward studying the environ-
ment and how best to wage a war in it, the Air"
Force Systems Command is active in testing equip- .
ment. Sinee Jan. 1, tl command in Saigon has re- ;"
ceived 70 requests from operational units’ to tcst.'-_
equipment for them. These include:

« A sensor to shut down navigation aids bcforc
power fu ctuation—a common problem among gcn-
erator Q—u OWS Luu M ok, Z

« Tem/clint—a device that automatically gathers..
data on enomy’s clectronic countermcasurcs
and other electronic intelligence, Without an opera-_. 2
tor, it will automatically mcord on tape all enemy -
transmissions from electronic countermeasure ('lc-
vices, radar, and communications equipment; :.I:
will* .ilao ..m]wc signal characteristics. :

= A weather station that one man can carry. It ;

wast be disposable and mmple enough for an un<s .
s;\;lhu operator to handle. In unconventional war- |

one man might go into encmy territory :md. ok
prepare for a larger invasion, He would nced to- &
get specific ground we‘.the. data and transmit it-
back to the invading forees. B

s Intrusion device. The Air Force is looking at.a”
mu.u'mlposr\. concealed intrusion device that con- -
sisis of a magnetic detector that is buried under a.
path. The deviee once detected hand grenades in
a basket of leaves being carried by a h'lrmlcss-loo]\-

i1
vkt

AnlL,

= Small power device for operating a radio whicli L

would use body heat to generate its power. un S

The results of the rescarch and dovclopmc..;
stay only- in. Thai-
land and South Vietnam. They feed back to rescarch
centers thronghout the United States. The work .-
being done mtn th v. now m.n.munon wan nat nnly

Tienien (! shee ads (PP

is te praduce a profile of the azoil charactavietiag ta’

‘ifle in the brush. f; e
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