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1. REFERENCES I

G a. Message, AVHGC-DST, USARV, 2 Dec 68, subject: Tunnel Explorer
¢Locator and Communicator System, USALWL Task No. 02-8-68.

b. Letter, CRDLWL-9C, USALWL, 17 Oct 68, subject: Shipment of USALWL
Developed Equipment, Tunnel Explorer Locator and Communicator, LWL Task
No. 02-P-68.

2. PURPOSE

To determine the suitability of the Tunnel Explorer Locator and Com-
municator System (TELACS) for use in the Republic of Vietnam (RVN) and, if
appropriate, determine & basis of issue.

3. OBJECTIVES
a, Objective 1. Determine if a USARV requirement exists for TELACS.
b. Objective 2. Determine the suitability of TELACS for use in RVN.

c. ObjJective 3. Determine if TELACS should be made a component of
the Tunnel Exploration Kit.

4, BACKGROUND
The extensive construction and use of tunnels by the enemy in RVN
created a need to explore, neutralize, and, in some cases, destroy tunnel

complexes. Many of these tunnel complexes are multi-level networks with
concealed trap doors, dead ends, false walls, and other devices to inhitit
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exploration and neutralization. The development by US forces of tunnel rat
teams, specially trained and motivated to operate in tunnels, created a
need for communication between these teams and the men on the surface. A
tunnel rat team usually consists of two men. In coordinating the work of
the team, the surface element needs to know the location of the team, to
know what they aere finding, and tc be able to send assistance if necessary.
In addition, it is desirable to accurately map the tunnel. The most common
communication system currently used is the sound-powered telephon=. T.c
system has soveral serious disadvantages. The necessity of dragging the
telephone wire through the tunnel complex limits the mobility of the teanm.
The estimation of distance and determination of direction involve errors
which make mapping unreliable. Determination of this date is time-consum-
ing and delays the team in its primary search mission. To overcome these
disadvantages, the US Army Limited Wer Laboratory (USALWL) offered the
TELACS for evaluation. Three TELACS units were made availatle in FVN in
December 1968.

5. DESCRIPTION

The TELACS is a battery-operated, portable, two-way radio system that
uses electromagnetic induction principle. The system consists of twe iden-
tical units. Each unit consists of a2 loop antenna and an audio transceiver
with the following characteristices (extracted from ref 1b):

Size 2 x 3 x T inches

Weight L pounds

Range 120 feet

Location accuracy Within 6 inches at 6 feet

Power Internal battery of 5 mercury cells
Battery life 30 hcurs continuous operation

The TELACS provides voice communication between men in the tunnel and on
the surface. A tonal signal from the tunnel unit enables the man on the
surface to track the man in the tunnel.

6. DISCUSSION
a. GCeneral

The three TELACS units were evaluated December 1968 tc !arch 1769.
The lst and 25th Infantry Divisions each received one unit for comtat evalu-
ation. The third system was used by the USARV Engineer. Mapping and Intelli-
gence Division for controlled testing. The TELACS were uced on approximatel;
12 tunnel explorations. A questionnaire was prepared by ACTIV for use by the
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1st and 25th Infantry Divisions. The USARV Engineers submitted an interim

and final report upon completion of theis contvolled test (see Inclosures
1 and 2).

BT

b. Objective 1. Determine if a USARV Requirement Exists for TELACS

(1) Need for Communication

The evaluation indicated that communication with tunnel rat
teams is essentirl. The surface party must know what the tunnel rat team
is doing and be able to assist it if necessary. During the evaluation,
there were instances of enemy troops hiding within the tunnel complex
while it was being explored. In one case, a tunnel rat was killed in a
tunnel by Viet Cong {see Inclosure 1, paragraph La).
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(2) Need for Tracking the Tunnel Rat

The evaluation showed that it is essential to know exactly
where the tunnel rat is located beneath the surface. Mapping difficulties
were confirmed. In one case, the tunnel rat team came to the surface out-
side the perimeter set up by the security forces.

L T i e
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(3) Adequacy of Equipment Presently Used

| At present, the tunnel rat team and surface party rely on
sound-povered telephone for communication, and a compass and tape or knot-
ted rope for mapping. The telephone provides reliasble communication, how-
ever, the wire inhibtits team mobiiity. The compass and tape add to the
complexity of the teem mission. The procedure is time-consuming, requires

special training, and produces marginal results.
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c. Objective 2. Determine the Suitability of TELACS for Use in RVN

(1) Communication Capability

U R SR,

The communication capability of TELACS was not adequate. This
was due primarily to shcrt battery life. Although batteries were rated at
30 hours, they became weak after L to 6 hours of continuous use. When the
batteries became weak, transmissions became garbled and unreadable. The
_ mode (transmit or receive) must be changed menually by a switch on the
E . ' transceiver. The tunnel rat must put down his flashlight or weapon to free
one hand to operate this switch. This is not a desirable procedure.

ot
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(2) Accuracy in Detection and Tracking

E

The detection and tracking capsbility of the TELACS was
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acceplable, providing the tunnels and tunnel openings were of sufficient
size to allow its use. Tunnel overburdens ranged in depth up to 12 feet,.
Because of the size of the loop antenna, the tunnel rat was frequently
unable to take the TELACS int. many of tre tunnel complexes. An intermit-
tent tonal signal was emitted by the TELACS for tracking purvoses. Many
of the pariicipating opcrators felt that a continuous tonal signal would
enhance the detection and tracking capebility of the system (see Inclosure
1, paragraph Lb).

(3) Ease of Use and Handling

The uni. uscd by the tracker presented no problem in ease of
use and handling characteristics. The unit used by the tunnel rat presented

two btasic problems. It was difficult to turn the mode selection switch in
the close confines of the tunnel. The sizie of the loop antenna restricted
movement and frequently prevented completc search of a tunnel complex when
small trap doors were encountered.

(4) Reliability and Maintainability

It was determined that the TELACS was a rugged piece of equip-
ment which would withstand normal use. It was easily maintained. The major
problem was short battery life and the rapid decrease in reliability as
battery power ebbed.

d. Objective 3. Determine if TELACS Should Be Made a Component of the
Tunnel Exploration Kit

The Tunnel Exploration Kit used bty field units consisted of a tele-
phone, compass, knctted rope or tape, light, and weapon. The TELACS could
replace the telephone, compass, and rope or tape if the difficulties and
deficiencies described can be eliminated.

T. FINDINGS

a. The TELACS voice communication was unreliable because of short
vattery life.

b. The transceiver was difficult to operate because of the requirement
to manually turn the selector switch to the desired mode.

¢. The tracking capability was acceptable when the tunnels, tunnel
openings, and interior trap doors were large enough to permit passage of
the device. Tunnel overburdens ranged in depth up to 12 feet.
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: d. The size of the antenna made the TELACS too bulky.
8. CONCLUSIONS

a. The concept of the TELACS is valid.

T

b. In its present configuration and with its present unreliability
the TELACS is not suitable for use in RVN.

9. RECOMMENDATIONS

i T,

It is recommended that:

e e

a. The three TELACS te returned t> USALWL.
b. USALWL redesign the TELACS to incorporate the following improvements:
(1) Reduce the size of the antenna to a maximum of 8 inches. The

diameter of the antenna can be larger if the antenna is a flexible con-
figuration.
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(2) Improve the performance of the transceiver with the capability
of continuous transmit and receive, without the necessity to manually
operate a selector switch. Possibly redesign the microphone and receiver
system similar to the one shown in Inclosure 1.

L

(3) Provide a continuous tone for tracking instead of the inter-
mittent sound now used.
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{(4) Provide the system with a longer,’gore reliable battery life.

3 Incls EJNER J4 FULSANG, JR.
1. Interim Comments from Colonel/, FA
USARV Engineer M&I Division Acting Commander
2. Final Comments on TELACS

from USARV Engineer M&I

Division

3. Distribution List
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(AR 14G-18)
REFERENCE OR OFFiCE SvmMBOL SUBJECT
aVHui Y] Interim Comments on Tunnel ‘xplorer Lncator and
Comminicator (ToLAC)
TO  ACTIV FROM vnpineer OATE 10 January 1969°MT'

LIC «L MULLiw/mws /4,109/4173

1, After having used tne 1 :.AC device far aprroximately one wonth, it is felt that
som® interim corments on its aprlication ace avpropriate,

2. The unit has been used about & or & times in the field, under tactical conditions.
“ost of the tunnels were in a clay-sand tyre soil, ansi were fairly shallow in dejth
acout 3-o0 feet),

3, Tunnel rats have been tracked successfully each tire the unit was used. The
"tone transmit" mode emitted clear sharp signals and only little difficulty was exper=-
ienced during tracking operations in locsting the tunnel rat rapidly.

4. .ather lengthy discussions were held with !r Olon, LWL, during his recent visit.,
The comments in this UF are, in places, results of these discussions. T (0lon was not
asked to develop a new unit, bt was asked abnut feasibility of some irleas which will
be presented below in this DF,

a., The voice comrmunications l2ave somethine to be desired. This is the result of
several proolen areas found in the TiLiC device. The lack of continusus voice trans-
mission and receiving without the use of the rotary switch is considered @ necessity.
The tunnel ra% goes in the hole carrving & pistol and flashlight (one in each hand),
['c> overate the THL.C unit, he must rut down cne or the obther to turn the rotury switch
sn tae trarsceiver. Tunnrel rats ara not prone to rutting down either their lirht
source or weapon when in a tunnel. i means shoula ve ceveloped s» that the tunnel rat
¢an talk and receive without manually orerating switches, Inclosed is & recomriended
mathod of arranging a microphone and earphone system which would leave both hands
free. .nvisinned is a hat similar to that worr by cdecx crews of a Navy aircraft
carrier, The earrhones and microvhones could be sewn in and connected by sturdy wires
to the main transceiver bax. sccording to -r Jlon, tnis arrangement is feasible and
zives the developer a wider latitude wiih which to worx toward continuous tone/receive
capability, because the microrhone/soeaker in the systen now trecludes the continuous
transm1551on/rece1ver aprlication. This has come to lipht several ti-es in the past
Tonth. Unce while tracking durine & tactical operation, the tunnel rat's bLatteries
started to run down and hs cnuld not be told to stor and return tc tae oripinal
entrance, nor could he pe tracked further. He came ur about 3 hour l:ter some 200
meters outside the rerimeter set ur by sarmored Covalry and Infantry wnits. Obvisusly

this vresents an untenable situatinon. The rost recent rossible arrlication of contin-
11Ous tel</rece1ve carability was a case where two tunnel r-ts were on a search fol-
lowine the blood trail of & wounded +C. Fo ToliC unit was in use at the tiwe, ne of
the tunnel rats roundad o turn in the tunnel and was shot by & V0. The other had to
return all the way to the entrance to tell what happened, Iad a unit been in use with
continuous talk/receive capability much faster resction would! nave been rossible. It
_took 2% hours tn get the dead man out of the tunnel., dad they known the sizuation and
[“where he was axactly, a hole could have been dug ~ver the spot and the tunnel enter:d
there. I estimate about 15=20 minutes would hisve heen remuired to ret aim -~at,  Had
the man been wounded, instead of killed, help woula have hren riven far faster,
Obvicusly, this was not the fault of a [:L:C device, but p.ints up A delinite arpli-

Inclosure 1

FORM RERPLACES DO FORM 96, EXISTING SUPPLIES OF WHICH WiLL BE FPeosavan
D t FEB 82 96 ISSUED AND USED UNTIL 1 FEB 63 UNMLESS SOONER EXHAUSTED. !
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cution of the cdevice, Th2 .Jaterways xperimental "tat on device, althouzh

unsuccessful in its tracking capability, had -utstanding voice capability.

Conversation could trke rlace constantly tetw:en the tracier anw th2 Lunnel
rat,

b. The continuous "beep-bzep" of the (.L.o device could be rerlaced by
a "tons at null", There are tines when traciiis— tarouaeh brush that the null
cannot pe loccted imreniitely due to difficultv of the tracxker gettine into
position. Bv movine his loop, the trucker could miss the null betwesn "beeps'
thereby reouiring him to reestablish position. ~ith a tone at the null,
position is readily avparent, The tricker could rrobably be trainea faster,
because all he would have to listen for was a noise, as orposed tn a chanse
in noise,

¢. One problem which recently arose is that of t e size of the loor.
Tunnels built for use oy VC/KVA are very small, .ven a tunnel rat, chosen for
his small stature, is larger than the averace Vietnan:se, Jhen the TilsC unit
is ad-ed it naturally gives him more bulk, This was brought to light recently
when a tunnel rat had to ¢limb between levels of & tunrel. To nesotiate the
small hole, he had to take off the loop and trinsceiver go through the hole,
and then have the TEIAC device handed to him oy his vertner and, with difficulty,
put it on agein., siith a smaller looy, he mirht successfully transit holes of
this nature.

d. Some better way to affix and carry the tranceiver unit shouléd be de-
veloped. =~gain, it must be remenmberec that tae tunnels are extranely crinped
and anything which flars around is definitely & detri-ent, Incl 2 is a supeested
method,

5, In the above comnents, little has b=en said of the tracker. iHis iroblems
are ouite small compared with those of the tunnel rat. If & system were de-
veloped where 'he tracker hed to have & ;ress-to-talx ricrotrhone and earchones,
80 be it, Mr Olon suggested that an interchangeable device, which coult be usad
above or below ground, is a better situation. This i= true, logisticnlly And
in practice. The only point being, if some technical preblem arose ir any
future changes or developuent, most of the attention should be directed at uhe
tunrel rat's equipment, because he certainly is at & prester disadvantage than
the tracker.

6. Parther comments will te made as testing continues,

FOR THa anvGInadke
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DISPOSITIO FORM

(AR 340-18)
REFERENCE OR OFFICE SrMBOL SUBJECT
Final Comments ou Tunnel Explorer Locator and
AVHINMT Communicator (TELAC)
TO ACTLV FROM ch, MYI Div OATE 12 Mar 69 cuT !

1. Reference: DF, 10 January 1969, AVHEN.MI, Subject: Interim Comments on Tunnel
Explorer Locator and Communicator (TELAC),

2, Testing of the T&lAC subsequent to the reference cited above has revealsd
nothing worthy of comment beyond that previously sutmitted.

3. I want to emphasige that the critical shortcoming of the TiLAC remains communi-
cations., It is essentisl to meintain continuous voice contact with the tunnel rat
without his having to push & button or turn & switch. I:n the tight space of a tunnel
the turnel rat should not be required to perform any manipulation of the inatrumentas
he carries because it not only impedes his progress but alsc endangers his life.

FOR THE =NGINZ:R;
J. W. MABERKY a\'
COL, CE

Ch, M&I Div

Inclosure 2
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