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AVIIGC-DST ( 1 6 AUG 1970 ) 1st Ind
SUBJECT: Letter Report - Land Navigation System (LNS)-102

DA Headquarters, U.S. Army Vietnam, APO San Francisco
96 375 16 AUG 1970

THRU: Commander - in - Chief, U.S. Army Pacific, APO San
SQFrancisco 96558

STO: Assistant Chief of Staff for Force Development,
Department of the Army, Washington, D.C. 20310

S1. Subject letter report is submitted for review and
approval.

2. This headquarters concurs in the conclusions and
recommendations as written.

3. Request one copy of all forwarding and approval indorse-
ments be furnished this headquarters and all action and
information addressees (See Distribution, Inclosure 1).

FOR THE COMMANDER:

1 Incl C
nc Assistant Adjutant General

Copies Furnished:
(See Distribution,
Inclosure 1)
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DEPARTMENT OF THE ARMY
ARMY CONCEPT TEAM IN VIETNAM

APO San Francisco 96384

AVIB-LED "6 AUG 1970

SUBJECT: Letter Report - Land Navigation System (LNS)-102

Commanding GenLral
United States Army, Vietnam
APO 96375

1. RFrERENCES:

a. Letter, HQ 25th Inf Div, 17 July 1967, subject:
Non-Standard Required Equipment.

b. Message, ZOMUSMACV 26981, 13 August 1967, subject:
Vehicular Mounted Land Navigation System.

c. Letter, USACDC, 27 March 1968, subject: Troop Test,
Land Navigation System.

d. Disposition Form, AVHGC-DST, 17 November 1969, sub-
ject: Land Navigation System (LNS)-102.

e. Message, AMSME-RZK-KE9 COUSAMERDCs 221843Z April
1970, subject: Land Navigation System.

2. PURPOSE:

The purpose of this evaluation was to determine the
suitability of the Land Navigation System (LNS) for operation
in the Republic of Vietnam (RVN).

3. OBJECTIVES:

The objectives of the evaluation were:

a. To document the techniques of system employment and
the manner in which the information produced by the system
is used to meet mission requirements.

b. To determine the acceptability of the performance
of the system when employed in a variety of combat vehicles
in RVN.



c. To determine the compatibility of the LNS with the
combat and maintenance environment of !V!!.

d. To recommend a basis of issue for each type of eval-
uating unit, should the requirement prove to be operationally
suitable.

U. BACKGROUND

Aviation Electronics Limited, a Canadian commercial cor-
poration, developed a veh'cle-mounted, marnetic navigation
system believed to be adantable for use in the '1151 1/-;-tcn
truck, the '37 3/t;-ton truck, and the '!III armored personnel
carrier. CG USARV requested 25 of these svstens for evaluation
in April lIr6. On 27 "arch 1IF9, "`-A"• .ecommended that, when
"available, these be evaluated by ACT!V_. -he Initial increment
of 21 land navigation systems began arrivinr in RV*: 11 February
"li70, accompanied by a five-man New Equipment TraininP T eam
(NETT). By 7 "'arch, sufficient equIpment had been received to
begin installation, successively, in the 25th Tn~antrv T:ivision,
the 3d Prigade, 9th Infantry Division, and the 11th Armored
Cavalry Reviment. Installation was comnleted on 21 "arch 197,
and was followed by approxi•at4lv 2 -:eeks of orientation ,nd
trainin•r. A 60-day evaluation in each unit be-an durinr the
period 25 "farch to 7 April 197n.

S.

"a. The Land NIavivation System (L:S) is a vehicle-mounted,
automatic system designed to nrovide the user, while the ye-
ahice is in motion, with continuous headinr and location in-
formation. Two visual indications of headinp and position are
provided:

(1) A dial dis~laY on which headin7 is indicated bv
an arrow against a compass rose with nosition exnressed in
eight-digit Cartesian grid coordinates.

(2) A plotter display emnloving a standard military
map, with bearing and position indicated by a nrogccted light
arrow.

b. A scale selector switch permits settinp the system to
any of four map scales: 1:25,000, i:59,00f, 1:100,000, and
1:250s000.

c. The Land Navigation System is made up of five major
components:

(1) Magnetic Sensor (MS): The sensor that determines
vehicle heading, and transmits thTi information to the computer.
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(2) Comnuter, Electromechanical (CEM): A real-time
analog computer that processes headinp information from the
magnetic headinp transmitter and distance-traveled informa-
tion from the vehicle odometer. The computer output is a
continuounly updated estimate of vehicle location and heading.
This information is transmitted to the display units.

(3) Readout, Coordinates and headinp (PCJI): The dial
display descr'11ed in Pa() above. trTing grid
is inserted and plotter scale selected at this subsystem.

(4) P!otter, Man Position and Heading (PMPI): Theplotter display Jescribed in Paragranh 5a(2) above. A mapis placed in the disDlav; the light bug is then placed at they starting location by means of a joy-stick control.

(5) Inverter Power SuDplv (IPS): The unit that con-verts DC current from the vehicle battery into the AC current
required to drive the system.

6. APPROACH

The Ld4S was installed in ten M151 jeeps and seven M113APC. The participating units were offered and declined anM37 3/4-ton truck equipped with the LNS. The LNS was installedas vehicles became available. Installation and data collectiondid not interfere with normal combat operations.

7. ENVIRONMENT

The evaluation was conducted in III CTZ in widely separatedareas having several types of terrain. The M151 trucks oper-ated most of the time on asphalt and dirt roads. The Mll APCoperated at high speed on dirt roads en route to their area ofoperation, then departed the roads and operated in rice paddies,rough open areas, and in jungle growth and rubber plantations.
The weather was typical of the.northeast (dry) monsoon in III
CTZ.

8. EQUIPMEnT STATUS

On 1 May 1970, the evaluation was suspended indefinitely.
At that time, one complete system for the APC had become acombat loss. Of the remaining 16 systems, 10 have been re-covered. Six of the 10 recovered systems were inoperative.All of the unrecovered systems are inoperative. The reasonsfor these system failures have not been determined.
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9. TECINIQUES OF EMPLOYMENT

a. 25th Infantry Division

(1) Eight LNS were allocated to the 25th InfantrV
Division. During the period 9 to 12 March 1970, three sys-
tems were installed in M113 APC and five in MISI trucks.
Of the three systems installed in M113 APC, one each was
assigned to the HhIC 2/22 Mechanized Infantry Battalion, Co
D 1/5 Mechanized Infantry Battalion, and 11HC 4/23 Mechanized
Infantry Battalion. The five systems installed in M151 trucks
were assigned one each to HUIC 2/22 Mechanized Infantry Bat-
talion, Co D 1/S Mechanized Infantry Battalion, HHC 4/23
Mechanized Infantry Battalion, HHC 2/14 Mechanized Infantry
Battalion, and Co E 3/22 Mechanized Infantry Battalion.

(2) The M113 APC vehicles were employed for road
security, sweeps of areas around permanent and temporarybases, reconnaissance, minesweepini operations, and search
and des-trQy missions. The M1S5 trucks were employed for
int,'lligence collecting operations in Vietnamese villages,
toad reconnaissance, and administrative transportation.

(3) The MlS1 trucks with the UNS were used either
singly, or accomnanied on a mission by one standard M37
3/u-ton truck. Individual M1i1 APC w-th TI1,11;S, e-a."atp.
as elements of a small unit operation, consisting of four to
five APC. Although several formations were used, the UMS-
equipped APC was the lead vehicle on all operations. Vehicle
separation varied from 15 to 100 meters.

b. 3d Brisade, 9th Infantry Division

(1) Five systems were allocated to the 3d Brigade,
9th Infantry Division for installation on M151 trucks. Four
were installed on military police vehicles of the 483d MP Pla-
toon. One system was installed on an M151 truck assigned to
the S71ct Engineer Company (CMBT). The installations were
accomplished during the period 15 to 20 March 1970.

(2) The vehicles were employed for road security
patrol, official transportation for the Provost Marshal, route
reconnaissance, and accident investigations.

(3) The vehicles were operated independently, andremained on local roads in the vicinity of the brigade head-
quarters.

c. llth Armored Cavalry Regiment (ACR)

(1) Four systems were allocated to the 11th ACR for
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installation on Ml13 APC. The installation was accomplished
during the period 22 to 31 March 1970 in APC assigned to L
Troop 3d Squadron, G Troop 2d Squadron, B Troop 1st Squadron,
and 1111 Troop (Scouts).

(2) The vehicles were emnloyed for area reconnais-
sauce and convoy security missions, and for security during
a move of an operating base.

(3) While conducting area reconnaissance, 7 or 8
vehicles would form in double row4s. The LNS-equipped APC
ope,.ated in various positions in the formation. No particular
posi-tion was found to be more advantageous than another.

10. OPERATIONAL PERFORMANCE

a. Utilization

(1) The equipment was used whenever possible. How-
ever, equipment failures began occurring within I or I days
after installation. Magnetic sensors mounted on the APC
failed after a few hours of operation.

(2) Coordinate and heading information from the set
was used as follows:

(a) To fix the location of a vehicle accident
on a road

(b) To check a location determined by other
means

(c) To locate preplanned objectives.

b. ODerability

The LUS was simple to operate, and the coordinate
and heading readout was easy to interpret. The following
additional observations were made during the evaluation:

(1) The coordinate and heading display unit (RCH)
was located inconveniently inside the APC. In RVN, the vehi-
cle commander and driver normally rode on the outside of the
APC; therefore, the vehicle commander could not read the RCH
from his usual position. When the mapboard display (PMPH) was
placed on top of the APC just forward of the top center hatch,
it was found to be cumbersome for the vehicle commander to use.

(2) The arrow on the PMPH display was very difficult
to see in the daylight.
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(3) The 1:50,000 scale map was the most common map

in use. On road operations, because of the distances tra-

veled at relatively high speeds, map sheets of this scale

had to be changed frequently. This caused delays because,

to maintain accuracy, the vehicle had to be stopped for each
map change.

(4) Mounting the PMPH in the X was considered
unnecessary. Maps were carried in the v, ..cle, and, in con-
junction with the RCH display, could have been used to deter-
mine location.

c. Accuracy

Due to inherent defects in the magnetic sensor, no
conclusive data were available.

11. COMPATIBILITY WITH RVI' E!VIROUMEIE!IT

a. Installation and Calibration

Approximately four man-hours were required to in-

stall the equipment, and four man-hours to calibrate it.

No s5Knificant problems were encountered. One magnetic sen-

sor and one odometer cable failed on APC during initial road

tests.

b. Reliability

Due to inherent defects in the magnetic sensor, no

conclusive data were available.

c. Maintenance

Little maintenance was performed on the LITS components.

As individual components failed, exchange was made with a like

item from maintenance float stock; however, the exchanre of

components was limited due to a lack of spare parts. In three

cases, the Da.4er cable leading from the power source to the

computer was repaired.

d. Equipment Loss and Failures

(1) One magnetic sensor on an APC was destroyed by

a mine.

(2) One aagnetic sensor was torn from an APC durinr

an epigagement.

(3) At least seven additional magnetic sensors failed.

(4) One IPS, one PMP11i and one RC1! failed.
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e. Other Problems

(1) After the WIS was installed, speedometers of
six of the M151 trucks became very erratic, f]uctuatinp be-
t.ween 0 o-,!60 Cnph, thus making it irpossible to determine
actual speed. The cause o! this problem was tentatively
attributed to a failure in the cablc connecting the CEM and
vehicle speedometer. A final determination was not Trade.

(2) The LMIS could not be installed on 1151 vehicles
equipped with machinegun mounts. M.any of the units, especial-
ly the MP units, expressed the desire to install the system
on gun jeeps used for convoy protection and for road recon-
naissance. However, because the magnetic sensor was designed
to be installed in the position occupied by the pedestal for
the M60, the system could not be installed on the gun jeep.
Consequently, most of the systems were installed on adminis-
trative M151 vehicles that used only the major roads, where
there was little or no requirement for the LS.

12. BASIS OF ISSUE

No recommendation can be made at this time because of the
limited and inconclusive data obtained.

13. FINIDINGS

a. The LNS was used primarily to check vehicle or unit
location after it had been determined by conventional means.

b. The Plotter, Map Position and Heading (PMPH) was
unnecessary in the M151.

c. Sixty percent of the MlS1 truck speedometers functioned
erratically when the UIS was installed.

d. There was no requirement for the LWS on M151 vehicles
used in administrative roles. It could not be evaluated on
gun jeeps because the LIlS, as configured, could not be in-
stalled in a 1/4-ton vehicle with a pintle weapon mount.

e. The magnetic sensor lasted no more than a few hours
in the APC.

14. CONCLUSIONS

A It is concluded that:

a. In its present configuration, there is little or no
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requirement for the LNS in M4151 vehicles in the RVN combat

environment.

b. The PMPH is not required in the M4151 truck.

c. The greatest potential use for the LNS in RVN is
In the APC.

d, The magnetic sensor failure rate is unacceptable.

15. RECOMMENDATIONS

It is recommended that:

a. Work on the LNS be continued In CONUS to correct

deficiencies related to equipment reliability and failure
rates.

b. The LNS not be considered for further evaluation in

WIN until compatible designs for each application are proven

III

sequirement for deployment based ors 11 tiesting

1. -Denisribuetio LitCloe,•
Acin Comade
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14. DESCRIPTIVE NOTES (7ypo olrepfft and inclueive, date@)

Letter Heport
S. AU THORtSI (First nag... Middle Initial. IA@# name)

0. REPORT OAT& 7a. TOTAL NO. OF PAGES 7b. NO. OF REFS

July 1970 1 5
"B. CON TRACT OR GRANTr No. So. ORIGINATOR'$ REPORT NUMUCHIS)

6. PROj9C TfNO. V~ONE tACTP1 Py'o.iect Fttruber ACT-4/1OI

9. Sb. O THER REPORT NOES) (Any *&hot numbore that may be seelipts-d
SAD.le"poll)

I*. OISTRIOUTION STATEMENT

Each transm'ittal of this docum'ent outside the Derartrent oP Tre1ense rust haPve r~rior
arproval of Comrnar~dine Officer, Army Concent Team in Vietnam.

It- S.JPPLEUENHTARY NOTES 152. SPONSORING MILITARY ACTIVITY

?~0NE jATV Son Prancisco 96375

13. AUSTRACI

In order to determine the suitability of the Land T1'avisvation 9%'ste'n' 0(` Pn frr orera-%
tion in RVIJ, the Army Concert Team in Vietnam conducted an orerot~ionnl evoThation n9'
the Land 1Navipation System (LI'S) develoned by Aviotion 7Thctronics TMfrited. "'Ne TP'1
is a vehicle-mounted,, automatic system desip'ned to rrovide the user, w.hile tte vehi1-
c~le is in motion, with continuous headinp and location inforyrntion. Two visual1 in-
dications of heading and nosition are nrovided: (1) a dial disr'lpv on wlich ho11rw
is indicated by an arrow apainst a cor-ass rose-, rositlon Is exrri-ssed I,- P~pht-rifidt
Cartesian grid coordinates, (2) a plotter disrlay emnlovinp a stardnrd ris4Vt;rv "r.P,
with nosition shown by a~projected lipbt buir, and headinp Indicated bIr a rroiecteed
arrow. The &XS wias evaluated in Y1! 91 / 4-ton trucks ard MI113 A'rC o" the 29th Tn4atu-
tryý Division, 3d Bripnde of the 9t~h Infantry Division, and the 11th L'rmored ravllrv
Regim~ent. The evaluation was initiated on 7 April 19'70) and was susondred indef~nitpe-
ly on 1 ý!.ay 1970 due to eoui~nent failures. The evaluption -.'s conduceted tbrouplholut
the III CTZ. It ues concluded that (1) In its present, con~lpumratior, there is little
or no reauirement for the LIP'S in M1 51 vehicles In the RIV!ý' causl-at erviro-'nent, (2's The
greatest potential use for the L?'S in Vietnam Is in the ABC,, (1) The Pr'l'1 Is rot re-
ouired in the M151 truck, and (4) The mapnetic sensor trilure rqte Is uraccerntp1e.
It is recommended thpt (1) '-ork on the TVS him continued in COMVtS to corrpct deflicper,
cies rela ted to eouipment reliability and failure rates, nM (2) "'be P' rmt. be con-
sidered for further evaluation in RVR' until coimnatib],p desiuns fnr each arnrlicatior
are proven suitable for deployrent lbased on C(O11S textinsto

DD 1 W?.1 473 'go*C~ "o"U~S~Jw0.si.
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