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The findings in this report are not to be construed as an official Department
of the Army position unless so designated by other authorized documents.

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.
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INTRODUCTION

A camouflage evaluation program was conducted by Modern Army Seleccted
System Test Evaluation and Review (MASSTER), Fort Hood, Texas during 1972.
The Mobility Equipment Research and Development Center (MERDC), Ft. Belvoir,
VA as the Lead Laboratory for camouflage furnished some equipment for
evaluation and furnished funds to support development of other items
conceived by and developed by the US Army Land Warfare Laboratory (LWL).
Other items were originated, developed and funded by LWL, One group of

the items funded by MERDC and developed by LWL was designed to move
helicopters from an exposed landing site to or within a treeline where

the helicopter could be more readily camouflaged.

The verbal guidance from the Deputy Chief of Research and Development

to the Commander, LWL was to devise some expedient means of moving
helicopters which could be demonstrated by 1 August 1972 at Fort Hood, TX.
This deadline permitted only three months to develop the concept, design
and fabricate the hardware, perform in-house testing and ship the equip-
ment from Aberdeen Proving Ground to Fort Hood, TX, Procuring materials
was also included in the time allotted.

The initial guidance was expanded by MeRDC to stipulate that (1) no ground
vehicles or other ground support equipment would be available at the moving
site, and (2) the maximum distance of travel required would be one hundred
feet. The designed hardware was based on these ground rules and the
additional self-imposed rules that (1) no modifications were to be made to
the helicopter, and (2) the helicopter skids were not to be subjected to
loads greater than that for which they were designed,

Considering the time frame, the constraints and the resources available,
only three different means were developcd and sent to MASSTER, These were
a set of "Robotow' wheels, a commercial item consisting of electrically
powered units adapted to drive the standard ground handling wheels. The
"Robotow'" units were included at the dircccion of the Assistant Chief of
Staff for Force Development (ACSFOR) wiho remembered the '"crazy wheels'

as an item tested by the 1lth Air Assault Livision in 1964, The other

two means consisted of a towing method common to both approaches and
hardware which would permit sliding thc helicopter along the ground, in
one on a set of skis and in the other ouw the skids themselves.



DESCRIPTION OF EQUIPMENT

"Robotow"

The '"Robotow'" units (sometimes referred to as 'crazy wheels') were
developed by Aircraft Dynamics, Lima, Ohio in the 1960-61 time frame.
They were evaluated at that time, and a number of sets were purchased,
but they did not become a part of the standard inventory. They consist
of electrically powercd capstans which attach to the standard ground
handling wheels through an adapter. They are shown attached to a heli-
copter in Figure 1. They are single speed units, so that directional
control is effected by switching one unit off, or by reversing one unit.
They were originally designed to use the aircraft battery as a power
source, which limited their operating time to under five minutes. Due
to the danger of a hot start when using a marginal battery, pilots were
reluctant to use the '"Robotow'" units at all. During this evaluation the
units were powered from a generator set. It was found, however, that
with a constant voltage and amperage available - rather than the decreasing
voltage from a battery - the units were subject to overheating in less
than one minute, It was necessary, therefore, to operate the units with
extreme care. This problem, coupled with the necessity of an external
power source, made the units impractical for field use.

Ski System

The ski system consisted of skis to support the helicopter, a gasoline
engine-powered capstan winch to provide motive power, and ground anchors

to provide a fixed point for the winch. These components are shown in
Figurc 2. The skis consisted of a plastic coated trough for each skid,
cross tubes, and diagonal cable bracing. Each ski was made in two sections
so that it could be put under the skid with the aid of the standard ground
handling wheels.

Assembled, the skis effectively form a sled on which the helicopter sits.
The towing bridle was attached to the sled rather than the helicopter so
that towing loads were not applied directly to the helicopter. Figure 3
shows a UH-1H sitting on the skis., Similar systems were built for the
AH-1G and OH-58 helicopters. The geometry of the skis permitted the heli-
copter to be flown off the skis if desired. The gasoline engine-powered
capstan winch is a commercial item manufactured by Parke Thompson. The
winch is capable of pulling approximately 3500 pounds which, with the two-
part line system used, provided approximately 7000 pounds of force with
which to move the helicopter. A fixed point for the winch and the other
end of the tow line could be any convenient tree, or in the absence of a
tree, either of the two types of anchors provided. For normal or soft soil
condition, the '"Danforth'" anchor, shown attached to the winch plate in
Figure 2, was used., For soil conditions too hard for the "Danforth' anchor
to be set in, the Lozconia arrow point anchor was used., It is shown in
Figure 2 along with a sledge hammer and driving rod necessary to set the
anchor,
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Helicopter movement was effected by setting the anchors and towing the
helicopter in a straight line to a desired point. Turns of up to 45 degrecs
could be made by resetting the anchors in the desired direction. The tow
line was 5/8" diameter braided "Dacron" with a breaking strength of approx-
imately 11,000 pounds,

Bare Skid System

The bare skid system was intended for soil conditions in which the
additional ground contact area provided by the skis was not necessary.
It consisted of diagonal cable bracing for the skids and cross tubes.

The same towing system was used. The system is shown installed on a UH-1H
helicopter in Figure 4,
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TESTS

Becausc ot the short time span of the task, LWL tests were limited to
functional and safcly testing. Each item was tested to insure that it
functioned as intended without damaging the aircraft. Limited towing
and turning tests were conducted with the skis and skids in a number of
conditions: soft and hard ground, plowed ground, across small ditches,
and up and down slight slopes. All conditions were traversed without
damage to the equipment or aircraft. The tests were not sufficient, how-
ever, to determine any limits or extremes for safe or effective usage.

A brief demonstration of all the equipment was conducted by MASSTER on
relatively hard level terrain. From the demonstration MASSTER personnel
determined that under the conditions of their testing and for their
purposes, a tactical vehicle towing the helicopter on its standard ground
handling wheels would be more convenient. No additional evaluation or
tests were conducted,
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CONCLUSIONS

1. Due to a limited operating time when usiag the aircraft battery,
overheating with a constant power source, and the impracticality of pro-
viding a separate power source, the '"Robotow'" units as tested are un-
satisfactory for field use.

2, The field user reaction to the ski systems indicate that the time
and effort required to move the helicopter by these methods are not
acceptable.

3. A doctrinal definition of the ground rules and circumstances under

which helicopters are to be moved in rough terrain must be established be-
fore meaningful development of equipment can be accomplished,

11



DISTRIBUTION

LIST

Commander

US Army Materiel Command
ATTN: AMCDL

5001 Eisenhower Avenue
Alexandria, VA 22333

Cormander

US Army Materiel Command
ATTN: AMCRD

5001 Eisenhower Avenue
Alexandria, VA 22333

Commander

US Army Materiel Command
ATTN: AMCRD-P

5001 Eisenhower Avenue
Alexandria, VA 22333

Director of Defense, Research & Engineering

Department of Defense
WASH DC 20301

Director

Defense Advanced Research Projects Agency

WASH DC 20301

HQDA (DARD-DDC)
WASH DC 20310

HQDA (DARD-ARZ-C)
WASH DC 20310

HQDA (DAFD-ZB)
WASH DC 20310

HQDA (DAMO-PLW)
WASH DC 20310

Commander

US Army Training & Doctrine Command
ATTN: ATCD

Fort Monroe, VA 23651

12

Copies



Comnandor
US Ariny Combined [fivis Combat Developmencs Activity (PROV)
Fort leavenworth, &S G627

Cormander
US Ariy Lagistics Center
Fort Loe, VA 23001

Comander
US Army COC Intcllicence & Control Systems Group
Fort Belveir, VA 22060

TRPAROC Liaison CQffice
HOS USATECON
Aberd2on Preving Cround, 1D 21695

Commandor
US Army Test and Fvaluation Cormand
Aberdecn Proving Crognd, D 21005

Cormarder
US Ariyy John F. Kennody Center for Military Assistance
Fart Braae, NC 2807

Cony ahdor In-Chief

Us Army Pacific

ATTH: (lUP~FD

APO San Francisco 96550

Coemmandor

Eighth US Army

ATTH:  CAGD-P

APQ San Francisco 26301

Corman:‘or

Cighth 1S Arpy

ATTN:  FREO-FD

APO Sanr Francisco ©6201

Command-v=In-Chief
US Ariny “uro,;
ATTH:  AVAGC-HD
APO liew York (09403

cormander

US Ay FLlashka
ATTii:  ABACD

APO Scat*le 98749

13



Commander

MASSTER

ATTN: Combat Service Support & Special Programs Directorate
Fort Hocd, TX 76544

Commander

US MAC-T & JUSMAG-T
ATTN: MACTRD

APO San Francisco 96346

Senicr Standardization Representative

US Army Standardization Group, Australia
c¢/o American Embassy

APO San Francisco 96404

Senior Standardization Representative
US Army Standardization Group, UK

Box 65

FPO Hiew York 09510

Senior Standardizaticr Representative
US Army Standardization Croup, Canada
Canadian Forces Headquarters

Ottawa, Canada KIAOK2

Director

Air University Library

ATTN: AUL3T-64-572

Maxwell Air Force Base, AL 36112

Battelle Memorial Institute
Tactical Technical Center
Columbus Laboratories

505 King Avenue

Columbus, OH 43201

Defense Documentation Center (ASTIA)
Cameron Station
Alexandria, VA 22314

Commander

Aberdeen Proving Ground

ATTN: STEAP-TL

Aberdcen Proving Ground, MD 21005

Commander

US Army Edgewood Arsenal

ATTN: SMUEA-TS-L

Aberdeen Proving Ground, MD 21010

14



US Marine Corps Liaison Officer
Aberdeen Proving Ground, MD 21005

Directoxr

Night Vision Laboratory

US Army Electronics Command
ATTN: AMSEL-NV-D (Mr. Goldberg)
Fort Belvoir, VA 22060

Commander

US Air Force Special Communications Center (USAFSS)
ATTN: SUR

San Antonio, TX 78243

Commander

US Army Armament Command
ATTN: AMSAR-ASF

Rock Island, IL 61201

Commander

US Army Aviation Systems Command
ATTN: AMSAV-ERS

St Louis, MO 63166

Commander

US Army Mobility Equipment Rescarch & Development Command
ATTN: SMEFB-M

Ft Belvoir, VA 22060

15



