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CESSNA MODEL 300A-309C - NONR CORTRACT NC. 234(00)

Mua
) The report No. 1309-4 "Design and Construction Project - “Model 309A"

is nov complete. It will de printed, assemblad and released i{n the near
future,

Manufacsturing
v The battery electrical system has been designed and checked. Subsequent l"

flight tests have shown that thc batteries will quite adequately opereie the

fans for the time required eithor for take-off or landings.

Flight Test 2
To correct for the violent left roll cxdition that existed when the .

airplane vas stalled it vas decided to check and re-rig the aileron droop

‘ systom. A three degree differential wvas found to exist between the right and .
left aileron in the drooped position. A elight modification of the droop mech-
anism corrected this comditionm.

Flight tests indicated the change in aileron droop improved the atall.

To further improve the situation the horizontal incidence was changed from 1

-3* ©0-1.25%. riight tests arter this change indicated the stall of the air-
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vlane is nov normal.

k &
. Pamilierizcti Dlixiils bave been performed by Pilct Frits Feutt in pre- ot
; <
. paration for take-off and landing messurements with battery operated axial ?
2 fans. Several minor changes were made to reduce stall abruptness and lateral f
¥er unbalance with the BIC system operating. Re-rigging and careful adjustement of -3
gf the aileron droop system definitely improved the lateral problem. A reductica

S

= ‘ of negative horigontal tei) inzildsnce improved the stall so that the most severe

é Pitch and roll are not nov objectionable.
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Further flights have beer perfomed in preparation for take-off and
landing distance measurements. Specifically these tests establish dbreak-
grvuad, climt, and approach specds for conditions of 3LC on and off. During
these flights it became apparent that there wvas insufficient elevator pover for
8 three-point landing with flaps dovn. This vas caused by a previocus change
in tail incidence. Elevator area wvas increased by the addition of a 3 inch
strip of aluninum to the trailing edge. The increased ares wvas found to pro-
vide sufficient control for a flaps-down landing with BIC system otf;

Photograrhs of take-off and landing performance were made on April 23,

1083. They included measurements of:

1. 5 take-offs BIL system off
2. 5 take-offs BIC system on
3. 9 landings BIC systenm off
L, 7 lendings BIC eyztem on

Visual oboervation indicated definite taks-off distance improvements, but
it appeared that only marginal changes in landings were obtained. Photographic
data is now in the process of analysis.

Witk the campletion of these tests the afrplans wil) noy he diszessexblad,

ths electric far syctem and all of its components will be removed, and the air-

plane will be readied for the installation of the H.202 Jet pump systen.

Installation

Work on the 309C wiugs bas nov progressed as far as ‘it can go pendins the

arrival of hydrogen peroxide gas generator and jet pumps from Reaction Motors,
Inc.
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CESSNA MODEL 319 and 319A - NONR CONTRACT 856(00)

Since the concept and, therefore, the purpose of the research airplane
has not been clearly delineated in the contrect, it led to & variety of inter-
pretations, resulting in several possible design requirements.

The folloving table presents summary of salient parapeters of each design

variant vhich wvas under the consideration since the beginning of the project. .

o N o

»

%
%
3
- »
A ]
% 5
& 3
t 3
t ?
: € 3
¥
¥
>
£
CONPIDFNTIAL
Fe

——— e e, 3 AT



e

CORFIDENTIAL

ESSNA AIKCRAFT CO

PLPORT N¢ o
MODCL3O9A-309C-319A

AGC

WICHITA., KANGSAS

t
-~

2-1-53
oare 271733

nre PERIODIC PROGRESS REPORT
mB-J.F“’? DATE )
ANP

CHELUKED BY

PREPARE 1D BY

Q) 203 AXWIII1ZI0 406 AUmmess pIIInAmod seA 3]

‘q2udaz PTY3 JC pul I3 v ydexd
310uq A} wo pajidixd swA 2T

‘U8 TBTXV ) J0F AJU9TD 339 $0g PWe 030w pire dimd opTmexpdy
‘W848 I3 NVIAd0 03 pTbes 19A0dIeION THIOL ww

3 U0 pRusvexd PUe WITQOTH JO L3TSIBATU Y ¥ 93633 TIUUMY PUA JO
USATR ¥ 203 840Mp PUW 91078 U} $ISSOT SWOIIIAO O} LJE UO JTOP NJIOM

CORFINENTIAL

. 030138
Yo AT-T1 PITITION 8'81 FoAA 19 9L 0"y St | 6L S £X LY -wotRq YETE
Jarr AT1-7 POTITPCW N 68 9°6e gt 1944 S LS S'n | 6L S £ GLY | qoreasay YOIE
*Baia 6TE e 2 ot 9°61 86 921 ¢2n S'q | 69 61 G2T | uaawasay 61t
3d33000 TeUT3T0 2 £ 9 4t (RA ¢ S8t ¢ 16 S'n | $9 Gc 62T | Yoxwesay €T1¢§
T - TROL | TR0 | TWRd | qu/f [“99g/c"aa | MK “2d/#| "1dbg
M 28 | © s@anog 2 8O LIVEOTSSA
SV #e dH| » “dH v v MWy wv Agin A TRIOW
STAIARVEVY RDISHI AFL 40 XMVIANS
”
L u

RN T9EL 250 o

o i BB Nt e B g

R
.

————— e o



rir.e PERIODIC PROGRESE REPORT CON*TDENTIAL pece 5
T T P aC.
b eoameo sy EGBJWP - 5-1-53 CESSNA AIRCRAFT CO 6

REPORY NO
WICHITA, KANSAS

CHECYFID BY m DATE 5'1‘53 Mo oL 3M'3m"319A

“oww ese

Emnination of the tablea reveais that horsepover required to operate the
system for the research airplane is roughiy double of that required for the
demonstrator. The anly vay this pover requirement could be met is by inetall-
ation of an auxiliary pover uait such as a tvo-cycle gasoline engine. This wvas
feasible for a research type airplane, but vas objectionable for the case of
practical demomstrator due to unreliadility of starting the system. Moreover,
it vas expected that design of tail surfaces for the ressarch version necessary
to overcome high moment associated vith Cimax = M.5, might present difficulties
vhich would tend to delxy delivery of the airplene.
Thamfmcmetingmgrrmdmmnhwmn, 1953 between repre-
sentatives of ONR, University of Wichita and Cessna persomnel to deslineate the
objective of the project more precisely and to map cut s more cr less defimite
course of sctiom,
The foilicving persommel was present at the meeting:
Major J. Willeox, Office of Naval Research
Mr. R. Putnam, Office, Chidf of Transportation Dept. of the Army
Hr. J. Beech, Office, Chief of Transpuriatica Dept. of the Army
Mr. K. Razak, University of Wichita
Mr. Tom Galter, Cessns Aircraft Ccmpany
Mr. Jack Fisher, Cossna Aircraft Company
Mr. Alex Petroff, Ceasna Aircraft Company
The concensus of the opinion was tc abandom, temporarily, the original
concert of the research airplans and concentrate inmediate efforts on the
desigr and mamifacturing of the demonstrator sirplane, so taat it sould be
flight tested - next August. The airplane, designated as Model 315a, will
cousist of L-19 fuselage, & new, thicker, wving tc accomodats the fans, 2 225 WP

Continental engine and Hartzell constant speed propeller.
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Axial Pan

The air pumping system will consist of two axicl fans (ome in each wing
panel) designed to the following specifications:
Q = 46 cu.rt./sec. at sea level
AP = 82 1b./sq.ft. (Totsl static pressure rise)
HP, = 6.9

D =8 in.

—=N

RPM = 12,000 - 14,000

Search for the Pover Plant

The search for a suitable motive power to drive the fans vresented a
difficult protlem of coopromise between the conflicting requ’rements of good =
enginsering design such as mechanical efficiency, light veight asl cocpactness
and the requiremsnts of service in the field such as maintenance, reliability
and safety.

The 18 motive pover systems that vere under careful study and considera-
tion for some time were narrowed down to four, which will be bench tested and

selected to zatisfy the requirevments mentioned above.

Approximate
I Motive Power Systems anticn Power Taken Approx. Wt.
Cff Main Engine (1vs.)
l. {Rydraulic motor: driven by a hydraulic Continuocus 20 110
pup belted to the engine
2. |Afir turbines driven by comoressed air | 2 Mixn. 0 160
stored in spherical tanks
3. IJas turdbines driven by solid or liquid | 2-one Min o 70
propellant gas generstors periods
Ik, 'Flectric motors driven by generator and 2 Min. 12 230

storage hattery

¥ B
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Selection of Power Plant -
At the present time the most promising source of pover from the stand-

point of mechanical efficienys ¢ 4 the availadbility is the engine driven

variable displacement Vicker's hidraulic pupy sstuating two Vicker's hydrauv-
lic motors geared to the fans. Negetistions with Vicker's Company of Detxoit

and Joy Manufacturing Company of Nev Philadelphia, Ohio has been stai~ted to

procure the pump-motor-fan combination. The names of other firms and estab-

lishments comtacted with the intemtion of obtaining design information or pro-
curing a suitable motor-fan unit sre listed at the end of this report.

Performance of the Airplane with ELC
Calculations indicate that with the hydraulic system which drews approxi-

mately 20 HP off tbe main engine, it is possidle to achieve 20% decrease in

take-off distence uvver & SC foot chetacle 2s caompared with Whs distanca re-

quired by the pressnt Model L-19 airplane.

Results of the detail calculations correlated with receat flight tests
of take-off and landings on Model 309 equipped with electrical-generstor-storsge
battery systen will be presented in the next periodic report.
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