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Fix'ut drafts of reports on Model 30cA (Electrical Sytem) prescating

takc-off aud lading data and analysis are cawlete. Only final reviol

rLuna before release.

A total of three flights have been mae including shake4ovn, airspeed

calibration, and a series of stalls. Ground runs for meawr- na of mass

and quantity flow were also conducted.

The k02 bnar,•ry layer control jet ump was operated an the last tvo

flights. Indicated. stallinig speeds did not appear to be substantially different

from thoaeobserved with tke axial fan installation. Thase stall speeds are

currently being reduced to values of CL . for a more definite comparison.

Fligkt Teatm

With the wpletlon of the iastallation of the H2 02 unit in the 309C

the airplane was ground tested an July 17, 1953. The unit functioned pr- y

in all respects. Total aystem operation was twelve minutes. During thre-o

grou: = quantity flow readings i•re toaphd- Uhforutmatel,, d= to

wSf1 l-ttion i:f the cemwea +-be resulto were not reas•able. It io planned to

run tUese quantity flow tests durlug t). weoa of July 27, 195J.

Initial fligt tests were conducted during the week of July 2•)• In &12.

three flights vere conducted. The first flight was a shake-dcm flight to

detenifre if any unufsul flight oheracteristios existed. TL• secozi flight

vas for airspeed system calibration. During the ftkrd flight stall speeds

were uwkuAred at varioas altitudes, with and without BLC, using different

control deflections.
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Aerodynamic performance, ae detenrined from flight data, was essentially

the same m! shown by earlier versions (gas turbine and burner with a Jet pzV,,

and direct current electric, axial fans).

A severe birding of the aileron occured with the WX1 system in operation

due to thermal ex•parion of top skin caused Wy hot air ejected through the

blowing slot. This ic beiaG corrected by reinforcement of the ailerom spars

and increase of clearance between the aileron a the wing. Shop rework is

nearly colete, and tects will be continued during the next week.

Future flights wi11 include additional stalls to evaluate the aerodynamic

performance and to eatabliah take-off and landing approach speeds. Also,

quantity and mass flow measureaents will be mede with the airplane on the

ground. This repeat of previous testing became mcessary with the increase of

of blowing slot width.

Resulta and Discusioa of Initial Tents - Flow Measurements

With a slot width of 0.75% chord, ground test mieacuremmits indicated c,

mass flow of 3.5 mos/sec. aud a flow quantity of 132 ft. 3 /sec. These ro,.u,:,

are given for both wiui panelsj, and include the mass of tý- w..wel!aut (de-

conq)osed H•22).

Velocities were measured with pitot static tubes at 12 spanvise locatio: •s,

and the resultant •alue& were iLu-1tiplied lv j " Slot vidth. Thase were ",- :n

plotted as ehown (Figure 1) and a graphical integration performed.

The plot of Figure 1 also given sa indication of the spanvise distribution

wviich was simil to the pattern obtained on the 309A (D.C. electrical system with

axial fans - Reference 1).

Reaction yotors pergannel have measured mas flous of 4.88 lbs/sec. in one

wing panel, which would indicate a total fl(. of ').76 lb/ae!c. This woul be

approximately 15% greater than measured on th.:•, 'A.. -,, b', this flow occ, ed



StAtus Report 3, 3
"il.All i, LIN -J1 8-31-53 -J 1 N AItMC ýAfr 9

AP 8-31-53 I AI AID,309A-3L

through a larger slot . For this reasm the blowing sLat width is being

enlarged frr o.75% to o.90% chord.

Flight Results

The fltikt progrem was linited due to the severe aileron bindingj however,

an airspeed calibration was accplished, and a muber of pilot-observed stall

speeds were collected. These speeds have been reduced to values of CLTax

and ere cowpoxe-d by Table 1 to tiallar utalU points of the airplanes with

other bounaary layer control (NC) system.

Table I
Configuration CLmx

OF B) .C Engine Power 309 309A 309C
(dog.) (deg.)

45 0 Off Off 1.86 1.86 1.64
on Off 2.13 ---- 2.06
Off F.T. 2.53 2.34 2.16

45 0 On F.T. 2.91 *2.97 2.78
45 30 Off Off 2.06 1.85 1.72

on Off 2.32 ---- 2.25
Off F.T. 2.72 *2.25 2.55

45 30 On F.T. 3.45 *3.04 3.19

* The values represent engine power required 1br level flight. Full throttle
conditione tre d~eoa~gIatJ -y3

It should be noted that the values given for the Model 309 (gas turbfr-

bleed and bura with a jet pump) were cuputed frcm photographic recrdzings

while those values for the 309A and 309C are based upon pilot-observed data.

Also, in this region of low stalling speeds, a difference of 2 wqkh c-Fn produci

a change in CDM as great as 0.4. So a reasonable amunt of point scatter

was expected; however, in all cases values for the 309C were less thnn those

for the 309, with adn withOut =E. Xssentiall&y9 the external configurations

of these two versins of the airplmW were identical except that up,:j
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differencez of the slot width between alleran mad wing existed. This, in

addition to discrepancies between photographed and pilot-observed data,

accounts for the lower values of CLmx asud with the 309C.

In gemeral, it is comaluded that the aerodynamic performece of the

airplane Ath a H202 jet pamp 2= ayzte- md w-ts ' •. cl-vt width of

of O. 75% chord was not uubstantially different from earlier versions of the

airpl n. The utalling speeds (and cjms) maqy be improved byr enlarging borth

the blowing slot sad the slot between aileron and wing. This reins to be

aihm-A by the projected testing program.

Perforumace of the Nydrogen Peroxide !ystem

11e 1i0 unit has performed satisfactorily to date. Initial tests ware

conducte4 on the ground both with the &irplane engine stopped and with RP4

settings from idle conditions to full throttTe. Vibration caused no mAl-

functions at my time either on the ground or in flight.

Handling 1202 in refueling operations presented no difficultleu with tha

special service truck made available tiy Reaction The caly unusual factor

u--s that an ample supply of water was required to dilute amy H2 02 which might coe

in contact with organic -utter.

Reaction Motors personnel currently remaining at Cessna include only M•r.

G. Yanvary, During this period Mr. Prukardt and Mr. Singletcn returned to

Dworer, New Jersey. Mr. Gordon Luznen of Cecoan is assl-tina with refueling

and maintAnence of the hydrogen peroxide unit.

The blowing slot adapter, Part No. 12309-22, was removed and Part No.

12309-45-3 was used to replace it. By cbanging theme adpters the physical

width of the blowing slot was changed from .75% to .90% chord.
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The ailerons were re-worked by the sAditIn of two .051 bulb angles

to both the upper and lower aileron spar. Addition of this Increased stiffness

to the aileron was needed to reduce aileron bending when jet pImps vere in

operation.
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Analysis - Stability

As has beaeen prv•usly reportwed, the values of dovavash angle, wake

location, and lose of dynamic pressure in ti wake (necessary for calculation

of longituiinal stability and control) have been lye upon the ccmii--7

accepted NACA charts and method.. For the oases with BIC producing lift

coefficients from 3.0 to 4.0, mkd higher, the values given by these methods

mmy vary considerably from the actual case. No experimenteal data exists from

which verification can be established. The University of Wichita Aerodynamic

Report No. 097, received by Cessna during this period, presents limited tuft

grid ntudies of the flow pattern aft of the 0.6 scale 319 vind 1.unnel model.

These grid patterns show the existence of a large wake region for the con-

figuration with flaps deflected-NC off. This region of heavy turbulence

completely disappeared when EtC vas applied indicating, that wake losses (at

normuWL tail locations) vculd be considerably less tin aemp'uted.o In wdditicn,

th-L nbserved anglos of dovnvash aft of this wing appeat ý' larger tVo- "--, .0

calculated. While these observationn do not rapreucat ý-,,Z-Lk - ). -, tti=y

azv wn irdication that tuh. prroblen of elevator deflectioni rs.quirmd to land

MV• not be as serious as shown by prelJminary cJicu!lttion. Nevertlholoss.

there still uxists great need for a projra which uould yield uLcful desi,-A

information pertalaing tb stability nuid control of BLC airplauioa.

Investigation of the elevator required to 3-point landinC luisa been

coupleted. Conclusions vere an follcows:

1. Design data concerning downwash angle and wake losses aft of a BLC

wing is very inadequate. Computations of elevator deflection required to limd

aust be considered as preliminary until verification is obtained from either

alight da:' or additionail w-ind u el tcots.
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2. Ins tallation of the Cessaa Model 180 variable incidmice hariscatAl

tail in requirea for satisfactory performance oft this airplanze with BW

operating.

3. Most forwaerd .g. location will be restricted to 25% of uex,

aerodyrnaie chord.

h.K A 25% increase of elevator area will also be required.

First flights of the airplane will be performed with the Medal 180

tail isstalled, but without the a~ditioral elevator area. The requiiiete

for ibereased area., a eheva by calculation,, vill then be definitely establisheid

by flight data.

Aerodymamini design of the bloewing duct bas, bee iaitiated vith the coa-

sultant advirt of Mr. 1Ceinetk Ratak. The duct vill be designed is suck a

manner that the pressure &iffereixo between duet ceooterlie sand blowing slot

will be constant in the spanvide direatiea, except for a swell regioo directly

aft or the fan kab. There, a series of sWel tumlzg yames wil be ra24.ret

for orptiuaa flew distribution.

Di'mrinx 12319-211., Sutian Duct Isstullation, has been finished. mA prints

released to the shop. It cover the munifacture mdinstallation or the sucties

duct.

Drawing 12319-23., Empennage Imstallation is nw comleted,. The shop bas

benfurnished copies of the prints.

A drawing has been started showing the installation of the hydraulic

systea in the airplane.

Drawing 12319-26,. Pressure Pick-Up Installatleal, 0As lbeen started. It tri~l

show the installation or the required pressure pick-Wps for the 319A questit~y

flow asumriats
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The suction flaps SM the blowing flaps have been V" M peted.

The installation of the 180 empemiage on the 319A is now comlete except

for final inspection and riveting of the splice plate. (See photo)

A mould for the suction duct is being mde. The fiber glass duct will be

formed vhen tkis mould is completed.

Taqplates and form blocks have been made for the suction duct ribs.

Pulley brackets to be used for the aileron l.svallation are also bei•g

manufactured.

Trip by A. Petroff to Los Angeles July 15-17

The purpose of the trip was to establish engineering contacts with

several firms manufacturing solid and liquid propellant gas generators

turbines suitable for application to BL. The followidg firms woe visited:

Ai~sorc Miauac~r Co. - Los P 186s Calif. 15, 195 -Puming

requirements were presented to Mr. A.T. Apera, Sales Eeginoeer and to Messrs.

Chapman and Drexel of the turbine division. They agreed to look into the mtter

and see if there is a turbine which would fit Cessna specifications with minor

adaptation.

Turbo Products Inc., Pacoima, Calif. - July 16, 193 - Mr. J. Golden,

Director of Egineering, Mr. R.A. Holzl, Chief Development Dngineer mad Mr.

P.C. Ricks, Chief Design Engineer expressed interest in application of their

product to 3W. Turbo-Products, Inc. developed =ll ethylene oxide s oen-

erator and turbine unit which cexld be adapted to our needs. A prep"al will

be made and presented to Cessna in two weeks,

AerojIet-Genersl C2r2. - Azusa, Calif. - 3UV~ 17, 19531-Mr W.L. Gore.,

Director of Field Service, was also interested tn application of their product

to NW. Aerojet developed a sWall solid pspellnt £ps gmnerater 3d bubise
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unit for missile vork. It is very light, covat and has the right mount

of power for our aes.o Mr. Gore agreed to submit a proposa for adapta.

tieo of the uAit to CeonN&= requirements.

The above mentioned systems are beiag evalated frem the standpoint

ef:

L. Tbermodynmic and meebmnical efficiency.

2. Wei for a given period of actioe.

3. Compactness.

4. Admptability to Use airplane.

5. Logistics of the fuel.

6. Price.

7. Delivery dates.

The results Vill be presented to the Office of Naval Reserch for oon-

sideratioa as a peosible avenue for future resseah of poiing system, ap-

plicable to IM requiremnts of liaison type airplanes.

',4.
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