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1. INTRODUCTION

The Radio Controlled Miniature Aerial
Target (RC/MAT) was designed for small
arms training, gunnery practice for
VULCAN and M-42 automatic weapons,
and tracking for infrared systems such as
CHAPARRAL and REDEYE. RS
Systems, Division of Tech Services, Inc., is
the contractor for the RC/ MAT.

Three major objectives were to be
accomplished by the qualifications test.
_They were (1) to determine the degree of
compliance of the delivered item to the
specifications set forth in the contract and
subsequently to the requirements of the test
plan, (2) to provide infrared source design
information, and (3) to define any design
changes which might be necessary prior to
production of the item and to determine
field suitability.

2. FLIGHT OPERATION

All flights were conducted from
unimproved pasture fields, which were
harvested and hay-crop variety. The weather
was clear and sunny and the wind varied,
generally calm to S to 6 mph.

A total of 10 different airplanes were
flown with engines and radio gear
transferred between airplanes as needed.

The aircraft was a foam-constructed,
delta-wing configuration powered by a KB,

0.61 CU engine developing approximately
1.4 hp. The optimum propeller was a Top
Flite 11-7 1/2.

3. CONCLUSIONS

The following performance characteris-
tics were evaluated:

e Vmax Duration — Four " aircraft
samples were flown in this mode, one
aircraft from each of four flight kits. In this
mode the throttle was fully advanced and
flown for a minimum of 10 min with one
sample flying as long as 16 min. All samples
performed satisfactorily.

e Maximum Velocity — Four samples
were used during this test. Test runs were
made both upwind and downwind, with
average air speeds ranging from 70.3 t0 76.6
knots. One flight without muffler averaged
71.0 knots. All flights with the exception of
the latter were initial flights on the airborne
unit. None of the units met the specification
of 80 knots.

o Low-Speed Flight — Four units were
flown. Five runs were made with each unit,
averaging 26.5 to 27.5 knots. Two exceeded
the 25 knot specification and two were below
at 21.7 and 24.3 knots. It appears that the
low-speed requirement can be met by all
units with some minor adjustments.

e Maximum Engine Time — The
objective of this test was to accumulate a
maximum of 30 hr on one engine. Other test




objectives and lack of time limited the total
time on sample engine No. A12292 to 472
min (7 hr. 52 min). Difficulties encountered
during this time necessitated the use of four
different airplanes for this test. Although
there is no way to determine the maximum
expected engine life from the tests, it appears
that the selected engine will have satisfactory
life expectancy adequate for the three
airframes of the kit.

e IR Tracking — Initial attempts to
track the IR source were unsatisfactory.
However, after changing batteries in the
tracker unit, the results were much better
and the IR source was tracked to
approximately 800 m range. The IR source
furnished by the contractor was considered
satisfactory. Subsequent tests repeated at
Fort Bliss, Texas, were completely
unsatisfactory inasmuch as neither IR
source could be tracked at any range.
Results from this test are inconclusive.

The contractor had no requirements to
provide an IR source. The only contract
requirement was to provide an airframe
capable of mounting the IR source and
carrying the 2 Ib additional payload. The
airframe was completely satisfactory in this
requirement.

e Transmitter Range — Receivers
mounted 60 ft above the ground were
operated satisfactorily from the transmitter
at a distance of 1.6 km. This distance is less
than the specification but is more than
satisfactory for all flight operations of this

aircraft since visual observation of the
aircraft by the operator is limited to less than
| km.

e The RF band of interest withinthe RF
spectrum was monitored during the tests.
Interference was present at times and some
control problems were experienced;
however, it is generally felt that the major
control problems occurred ‘in the
transmitters. After the qualification tests
were complete, the transmitters were
returned to the manufacturer. The RS
engineers concurred that a problem did exist
in the transmitters and they were working on
a solution.

In the interval since completion of the test
and the writing of this report, the
transmitters have been returned with a
design change. A bench check was made and
it appears that the transmitters can be used
satisfactorily. Additional tests are scheduled
in this area.

e Additional Tests — One of the
transmitters (Sample 1-C) failed completely
and the failure was traced to the mixer
circuit. The electromechanical mixer
consists of a plastic housing to contain the
mixer potentiometers. The plastic has a
tendency to flow or expand after a period of
time, thereby permitting the potentiometer
to separate. The manufacturer repaired the .
transmitters by placing a strap around the
housing to prevent the separation of the
potentiometers.




Repaired transmitters, transmitters which
failed during acceptance tests, have been
returned and are operational. The one
problem which still exists in all the
transmitters is an undesirable interaction
between the pitch and rol! functions on large
control inputs. This interaction, the severity
of which varies significantly among
transmitters, makes the aircraft difficult to
maneuver, especially for inexperienced
pilots. The aircraft cannot be trimmed for
hands-off flight. Any rapid flight path
change causes the aircraft to assume an
undesired flight path.

e Maneuverability Specification —Roll
and pitch rates were within specifications.

e Engine performance was satisfactory.
A broken motor mount was experienced on
one landing; however, this may have saved
the engine. Two glow plugs failed; one was
replaced after the electrode was bent in a
crash. Three props were broken, primarily
due to being in the wrong position on
landing. The trainer transmitter mode works
satisfactory. Interchangeability, assembly
time and maintainability were satisfactory.

4. RECOMMENDED
REQUIREMENTS

The following recommendations were
reached after 55 flights over a four-day
period:

e The airframe shipping container is not
sturdy enough.

o The Tool kit is inadequate. There is no
screwdriver to fit the muffler-attached
screws or carburetor adjustment.

o Washers are needed under the engine
mount units to prevent them from recessing
into wood; this tended to make the Austin
four-way wrench inoperable.

e Include 1-1/2 in. length by 1/8 in.
brass tube to use in fuel filler line.

e Supply fuel filter either in line or on
end of pickup for fuel pump line.

e Supply epoxy in smaller containers

such as 2 oz tubes. Epoxy should by supplied

per airframe kit and not per GSE kit basis.

e Add one set servo control
arms/airframe kit.

e Add one spare carburetor/airframe
kit.

® Add one spare motor mount/airframe
kit.

e Mark GSE container top with “THIS
SIDE UP.”

e Add reflective tape to extend from the
root of the wing to the wing tip on leading
edge of wing.

e Delete continuity tester.

e Delete 1 gal of epoxy from GSE.
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o Add one carburetor filter/carburetor
body. '

e Add automatic cutoff 5S-min timer on
each flight box.

e The transmitters as delivered were not
acceptable. A change must be made in the
control stick and mixer to insure satisfactory
operation.

5. RECOMMENDATIONS

o The equipment delivered by the
contractor was deficient in two areas: (1)
inability to meet the 80 known maximum
velocity and (2) inability to meet the 2 km

range operation of the radio command link.
The performance in these two areas does
appear adequate. It is recommended that a
review of the requirements be made with the
purpose of reducing these required values.

o After the changes stated in Section 4
are accomplished, it is recommended that

the RC/MAT be released for production.

6. TEST LOGS

The actual test logs are shown on the
following sheets and Tables 1-6. The
remarks columns are records of
observations at the time of the flight.




"RC MAT KIT I DATA SHEET 1

!
VEHICLE NO. A DATE _ 30 Oct 78 ATMOS. PRESS _—— ;
kl
TEMP - WIND VEL. __ 5 mph TIME __ 1447 i
|
VELOCITY (mph) VMIN @ 25 KNOTS (mph) ;
” UPWIND DOWNWIND - ;
VMAX RUN 1 75 87 3 RUN NO. 1 26 |
RUN 2 70 88 2 39 |
RUN 3 74 88 3 27
RUN 4 76 88 4 3%
RUN 5 75 B89 5 i -
Avg 81 mph Avg 28.2 mph
ENDURANCE .
VMAX 10 MIN 13 min 4
MANEUVERABILITY
ROLL RATE 180 TO 270°/SEC 240°/sec
PITCH RATE 120 TO lgO /SEC 4 sec/loop
YAW RATE 180 TO 270°/SEC NA
RC MAT KIT II DATA SHEET 1
VEHICLE NO. A DATE _30 Oct 78 ATMOS. PRESS _ —emm
" TEMP - WIND VEL. 5 mph TIME 1450

VELOCITY (mph)
UPWIND DOWNWIND

VMAX RUN 1 73 85 VMIN @ 25 KNOTS

RUN 2 70 96

RUN 3

0N 4 Vehicle Destroyed.

RUN 5 Radio functioned normally

after crash. One SERVO i

o - inoperative.
VMAX 10 MIN ! 3
MANEUVERABILITY

ROLL RATE 180 TO 270°/SEC
PITCH RATE 120 TO 1gO°/sr.c
YAW RATE 180 TO 270°/SEC
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VEHICLE NO.

TEME 5 o

RC MAT KIT _III DATA SHEET 1

A DATE _ 30 Oct 78 ATMOS. PRESS ——

WIND VEL. __ 5 mph TIME 1356

VELOCITY (mph)

VMIN @ 25 KNOTS (mph)
UPWIND DOWNWIND

VMAX RUN 1 88 94 RUN NO. 1 22
RUN 2 86 88 2 — 28
RUN 3 85 . 8B 3 7%
RUN & 86 93 4 76
RUN 5 85 ~ 89 5 75
Avg 88.2 mph Avg 25 mph
ENDURANCE )
WITHOUT MUFFLER (mph)
VMAX 10 MIN 16 min DOWNWIND UPWIND
RIGHT LEFT 9% 78
ROLL RATE 180 TO z7o°ésac 2 sec 1 sec* 83 78
PITCH RATE 120 TO 180°/SEC 3.9 sec/loop 77 88
YAW RATE 180 To 270°/SEC NA 83
* = o 78
s Avg 82.3 mph

VEHICLE NO.

RC MAT KIT _ IV DATA SHEET 1

A DATE __31 Oct 78

TEMP e

ATMOS. PRESS __ —

WIND VEL. __ 6 mph TIME 1405

VELOCITY (mph)

VMIN @ 25 KNOTS (mph)
UPWIND DOWNWIND

VMAX RUN 1 82 97 RUN NO. 1 40
RUN 2 83 83 2 35
RUN 3 81 89 3 30
RUN 4 80 91 4 25 (upwind)
RUN 5 82 9% 5 23 (upwind)
Avg 86.2 mph
ENDURANCE
VMAX 10 MIN 14 min
MANEUVERABILITY
‘ RIGHT LEFT
ROLL RATE 180 TO 270°/SEC 2 sec 2 sec = 180°/sec
PITCH RATE 120 TO 180 /SEC 5 sec/loop
YAW RATE 180 TO 270°/SEC ~— NA

10
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ROLL RATE 180 To 270°/SEC

RC MAT KIT V DATA SHEET 1
VEHICLE NO. A DATE 31 Oct 78 ATMOS. PRESS —
TEMP S WIND VEL. 6 mph TIME 1312
: VELOCITY (mph) VMIN @ 25 KNOTS (mph)
3 UPWIND DOWNWIND UPWIND DOWNWIND
4 VMAX RUN 1 82 89 RUN NO. 1 38 34
RUN 2 86 84" 2 33 31
: RUN 3 84 88 3 i 29 31 .
RUN 4 86 86 4 30 33
RUN 5 86 90 5 - T
Avg 86.1 mph Avg 31.7 mph
ENDURANCE :
VMAX 10 MIN _ 12 min (Flight No. 3)
MANEUVERABILITY

4 sec / 2 rolls = 180°/sec

PITCH RATE 120 TO 180 /SEC

3.8 sec/loop

YAW RATE 180 TO 270°/SEC

NA

ol i,
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