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1. PURPOSE. To evaluate the Kellett KD-lA Autogyro to detennine 
the potential of the 11togyro concept for Anrry use . 

2. SCOPE . • The Kellett KD-lA was evaluated at Kellett Ail'Craft 
Corporation, Will owgrove, Pa . Flight maneuvers to include takeoffs, 
landings (power-on and power-off), climbs, descents, ste~p turns, and 
slow flight were performed during the 31.hour flight test. The per­
fonnance, flight characteristics, and andling qualities of the :11a-
chine were evaluated . .. 

3. BACKGROUND . 
( 

a. Kellett has proposed •A New Observation and Liaison Air-
craft,, utilizing autogyro principles . On 28 May 1959, Kellett held a 
symposium at Will ow Grove to familiarize interested a encies with the 
autogyro concept and to demonstrate the Mode KD-lA Autogyro . Board 
personnel attending this symposium considered that further Arrrry eval­
uation was warranted . ) 

( 

b . The KD-lA Autogyro has been rebui.lt from old parts and , 
in order to avoid recertificati on, was not modernized during rebuild . 
The basic aircraft design is dated 1928 . The aircraft is presently 
flying on a CAA Type certificate issued in 1941. ) 

c . A jump-takeoff feature is proposed for future autogyros 
but was not i ncorporated in the KD-lA. 

h. DESCRIPTI ON OF MATERIEL. 

a . General. 

7 

.• . .J 

(1) The Kellett KD-lA is 3. composite fixed- am rotary­
wing aircraft powered by a 225-horsepower radial engine driving a fixed­
pitch propell er . The fuselage is of fabric-covered, welded-tube con­
struction and provides two open cockpits . An airplane-type rudder is 
used for yaw control. The horizontal tail surfaces are fixed, and pitch 
and roll control is .ichieved through control of the rotor as in a 
helicopter. 
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(2) The engine accessory section is modified to provide 
a power takeoff for "rotor starti •" The power t~eoff is coupled to 
the rotor by a ~onical clutch with .provisions for manual engaging and 
disengaging through a lever in tre pilot' s cockpit . 

(3) Pilot's controls consist of rudder edals with toe 
brakes, cyclic stick and ock, airpl ane-type throttle quadrant, clutch 
lever, and rotor brake . 

(4) The three-bladed rotor system is fully articulated 
arrl designed for easy access and quick folding . Blade-centering devices 
imbedded in the blade roots extend into a cam-type fitting on the rotor 
head . Lead, lag, and centering of t he i ndi vidual blades ar e permitted 
by the cam arrangement. No friction devices are provided . The rotor 
blades are of fabric-covered plywood construction over a steel spax . 

b. Operational T,:!chniques . 

(1 ) To start a takeoff , the l'otor starting clutch is 
engaged and the rotor accelerated to approximatel y 180 r .p.m. As t he 
desired r .p .m. is reached, the clutch is dieengaged and ful l power is 
applied to the propeller to start the takeoff roll . From this point , 
the rotor operates independently of engine power . 

(2 ) Maintaining a three-point attitude throughout the 
takeoff roll results i n becoming airborne in approximately 150 feet 
at an indicated airspeed of 20 knots . 

c . Manufacturer' s Specifications. 

Gross weight. 

Empty weight. 

• • & • • • • • • • . 2400 lb . 

. 1664 lb . 

736 lb . 

• • • • • • • • 

Useful l oad . . . . . . . . • • • • 

Maximum speed .. 

Minimum speed 

Landing speed . . 
Takeoff (no wind) 

. . . . .• 126 m.p .h. 

. . • • • 

• • • • • • . . . 
. . . . . . • • • 

25 m.p .h. 

0 m.p .h. 

200 ft . max . 

Rate of clJ.mb . 

Service ceiling 

Rotor diamet er. 

. . . • • • . . . . 1060 ft ./min. I 
ll 

. . . . . . . . 
• • • • • • • • 

.14, 000 f't,. 

• . 40 ft. l " I . , . . ' .. ' L ,.., I .J ., I ,.. • • 

C 
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Length - bl ades f olded . . . . . . . . 
Width - blades folded . . . . . 

. . . . . . . . . . . . 

26 ft . 

10 f't , 

10 ft. Height . 

Engine . . . . . . . . . . . . . . . • 225 hp . Jacob 

5. EVALUATION. SincP. t he purpose of thi s evaluat i on was to de·.:.er­
mine the potential of t h~ autogyro concept, the configuration, contro ls 
r otor ~. stem, and handling qualities were accepted as r eflecting t he 
state of t he art at t he t ime t he machine was original ly certi f icated by 
CAA (FAA ) . 

a . Controls . When compared t o today's rota -wing ai rcraft, 
the control system of the KD-lA is crude, cyclic forc es are high, and 
some cyclic f eedback i s encountered i n all phases of fli ght . A mechan 
ical l ock is employed to hold t he cyclic control in place during rotor 
accelerat i on and immediately after landing. Feedback reached its maximum 
during rotor accelerat i on an~ deceleration . Adjustabl e bungees are used 
to provide pitc h and roll trim and to reduce control forces i n the cyclic 
control system. Cyclic control i s maintai ned through di rect mechanical 
linkage . Incorporation of features presently with:.n the stat e of t he art 
could greatly enhance handling qualities . The rudders and rudder control s 
are simi l ar t o t hose of a conventional airplane and are adequate fo al l 
maneuvers performed except power-off descents at airspeeds below 15 knots . 
At sl ow speeds with power off, a left-turning tendency was en ountered. 

b . Takeoffs and Climbs. 

(1) Takeoff runs wer e started with the rotor turning at 
approximately 180 r .p.m. Takeoffs were accomplished by mai ntaining a 
three-point attitude . In light and variable winds, at a pr essure alti ­
tude of 300 feet , and at takeoff gross weights of 2150 to 2250 pounds , 
takeof fs were accomplished from sod strips in 120 to 150 feet at indi­
cated ai rspdeds of 18 to 20 knots . 

(2) The best rate of cl imb was f ound to be 1100 f .p .m. at 
45 knots IAS . Rate of climb decreased rapidly at speeds above 55 knots 
and below 30 knots . At airspeeds between 10 to 15 knots t he air craft 
was under positive control but would not cl imb. 

c . Aptroaches and Landings. Approaches in the KD-ll could be 
made with or wi hout power and were normally made in much t he same 
nld.nner as a power approac h 1.n a conventional airplane. The angle a.rd 
rate of descent could be controlled by varying speed and power over a 
wide range . Although slow speed approaches (20 knots) were not per­
formed, they are considered feasibl e . The approach i s t erminated i n 
a cyclic flare near t he ground, and t he ai rcraft l l owed to touch down 
three-point or tail-l ow with little or no forward speed. Zero ground­
speed landings were gentle and seemed quite normal in t his aircraft . 
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d. General Flight Characteristics . 

(1) A comfortable slow flight speed of 20 knots is pos ­

sible . At this speed the machine res onded readily to control inputs 

and power changes. 

( 2) In flight the KD-1.A was snooth and maneuve ble . 

At high speeds (90 t o 105 knots) cyclic forces and feedback increased , 

but the overall vibr ation l evel remained low. 

(3 ) I n light-to-moderate turbulence, singl one-to-one 

vibrations were transmit ted throu""cl the airframe and caused a circular 

motion of the eye 1.5 c control. It is asswned that t se vi bra ions re­

sulted from insuffiLtent lead- lag damping of the rotor system. 

(4) After takeoff, the rotor accelerated to appro:ximately 

200 r .p.m. and remained between 200 and 210 at al l speeds and load 

conditions encountered. 

(5) After landing, it was necessary to engage t he cyclic 

lock, remain stationary, arrl apply the rotor brake to avoi d resonance 

as rotor r .p .m. decayed. In this configurati on, it was necessary to 

stop the rotor with one blade directly over the fuse l age . This proce­

dure positioned the forward blades sufficiently off center to prevent 

thei r striking t he propel ler in the event t hey flexed downward duri. p 

taxiing . 

(6) The maximum rate of climb of 1100 f. p.m. was achieved 

at 45 knots IAS . Maximum sustained rate of descent was 1100 f .p .m. at 

10 knots IAS and 600 f . p.m. at 45 knots IAS, power off. When the nose 

was lowered to effec t a recovery from slow speeds, the rate of descent 

temporarily exceeded 1100 f .p .m. Whm the nose was not lower d and 

power applied for recovery, high rates of descent were avoided. 

e . Personnel. It is t he opinion of Board personnel who ew 

the KD-1.A Autogyro that transition for either f xed-wing or helicopte 

pilots could be accomplished in two to f i ve hours of fLyi ng . 

6. DISCUSSION - T AUTOGYRO POTENTI AL. The KD -lA meets the 

accepted Army jefinition for V/STOL perfonnance. If sust ned hover'i.ng 

is not an Anny requi rement and forward speeds to 20 to 150 kno s are 

acceptable, i t appears that a simple, easy-to-mai ntain au ogy o wh ch 

will meet the requirement for an Army V/STOL observation rcraft is we 

within the state of the art today. In its present state of developme ,, 

the KD-1.A Autogyro is superior to present-day Army 1 ght airplanes as a 

V/STOL vehicle . The autogyro can gi ve the Army a V/ STOL takeoff and 

landing capability with less complexity than t he helicopter and do rl -

tu.ally everything too oolicopter does except sustain hovering fligh • 
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7. SUMMARY. 

a . The KD-lA Autogyro, an old machine, compares favorably in 
performance to today's light airplanes and has the added feature of zero 
groundspeed landings. The KD-lA Autogyro , however, is obsolete t hrough­
out and does not renect the state of the art today. 

b. The autogyro conceµt provides t he Anny the poten i al of 
developing a relati vely simple, easy-to-maintain aircraft capable of 
meeting Arm V/STOL performance requirements. 

8. CONCLUSIONS . 

a . The autogyro concept provides the Army the potential of 
developing a relatively simple, easy-to-maintain aircraft capable of 
meeting Army V/STOL performance requirements and wa~rants furthe Army 
interest . 

b . Careful consideration should be given to the aut ogyro 
proposals which have been submitted to the Anny, with a view towards 
accepting one for development for further investigation of the auto­
gyro ' s ability to perform missions requiring V/STOL capabilities . 

9. RECOMMENDATION . It is reco~nded that the Army consider 
acc eptance of one of the autogyro pro7osals which have been submitted 
to the Army for further investigation of the autogyro 's ability to 
perfonn missions requiring V/STOL capabilities. 

%J:~. tr-)~·✓ u JACK L. MARINELLI 
Colonel, Artillery 
President 
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