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1.    SOTOR D1TO0F1IEIIT 

1*1 general«- During May the 20 foot diameter rotor with 10 iaoh chord 

blades was reinstalled la the Ko. 1 2H20 helicopter «ad prepared 

for euterotatien flight teats.    Part of tho preparation consisted 

of installation «ad toot of a aow swivelling rudder«   Figaro 1 

•hoar« tho rudder on tho ahlp ia flight.    la addition to the usual 

hinge axis the new rudder has an axis normal to the hinge axle «hi eh 

allows tho rudder to float la the rotor wash ao that the rudder hinge 

proper 1« always normal to the airflow.   Preliminary flight teats 

lndleata that rudder control wa* somewhat improved and it is ho- 

llered that further work with this arrangement will provide satis- 

factory oontrol in aost flight regime«.    Design of the 27 foot die- 

meter rotor was oontlnuad and drawing« wore releaaed f or maohlning 

the blade spars. 

20 Foot Diameter Hotor^ th. slatac toralon teata deaorihed in Progreee 

Report 44 were conducted on the whirl «tend and only total blade 
ii., 

toralon was measured by meana of a atrain gauge link installed between 

the pitoh change arm and the rotor hub.    It is impraetioal therefore, 

at this time, to put the information in form such that tho individual 

of foots of centrifugal foroe, o.g. looation and aerodynamie effeot« 

on the engine oan be «hown.    Ihe statemant ralatlve to the reason 

for the actual toraion aomunts obtained in the test was baaed 

purely on ruelitative reasoning in that the ram jet o.g. has remained 

1.2 
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fixed with respect to the blade spar while the blade e.g. «ad      / 

o.p. have aowd eft with eaoh inorease la solidity»   Upon completion 

of 1fac improved 27 foot rotor attempts will be» mad* to measure 

torsion at various stations along the blade. 
■ i', 

1*3 27 Foot Plans tar Bot or»»   Blade design for this rotor is oea?>3st«\ 

exoept for suoh details as nay come up during the process of 

assembly.    After further disoussion with XARMDO it was deoided to 

eliminate the use of aluminum foil as a filler for the trailing edge 

in as much as this feature would require considerable experimentation 

and would appreciably delay delivery of the assembled blades,   there« 

fore, the present construction of the blades is similar to the 

arrangement shown on the original drawings, the skin and channel 

being assembled to the spar by means of the Mstlbond adhesive, 

as shown in MAC drawing Jl-0117.    in attempt will be made to secure 

a bond between the skin stiffen»re and the ehannel so as to better 

transfer the air loads to the spar«' 

1.4 Autorotation Tests and Studies.-    During May the studies of the 

effect of various parameters on autorotation pcrformnee were 

oomplsted and they will be submitted in the form of MAC Engineering 

Report Mo. 1691,   Data from the actual tow tests are being studied 

for comparison with the theoretical data.    As stated in Progress 

Report Hoi 44 the final results will be reported upon oonpletion of 

tow tests of the 18 foot diameter,  8.22 inoh chord rotor and ram jet», 

Nos. 26 and 27 with reduoed exit area.    It is anticipated that early 

4\ 
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\ in June autorotation flight teats will be «ad« using the 20 foot dia- 

meter, 10 inoh ehord rotor and ran jets of tke lowest drag eooffioisnt 

«reliable at *at time. 

2.    RAM JBT MmSLOPMBHT 

2 a »looked Inlet Ram Jet.-   »o further whirl tests of the b looked Inlet 

i                                          ' + rex jets were made in May, however, it is planned to flight test 

these units In June during the autorotation flight tests. 

,;; 

2.2 High Speed Ran Jet«-   Work on the high ■peed ram jet continued along 

the line of tests of improred diffuser and flane holder designs.    Ho 

-■ 

\0 whirl stand operation of the engines has been eondueted to date« 

2.8 Contamination Tests.-    Througiout May temperature surveys were made 
r 

of the rotor wake with the ran jets mounted so as to direst the jet 
V 

• wake down, up, outboard and inboard with respect to the ehord plane 

and original oenterline of the ram jet.    All runs were we.de at as 

' 

' 1 
!/■ 

near 6   blade pit oh angle as possible and as near the las» tip epeed 

as possible.    Since the attitude of the ran jet was changed by mans 

of an adapter fitting it was not possible to determine the effect of 

the ram jet attitude on drag and jet performanoe.    öome configurations 

required additional power supplied by the air turbine in order to 

maintain the desired tost RPM..  ^'he tests, therefore, gave indications 

r 

oflly of how to reduoe contamination and did not evaluate any aotual ■A M 
• thrust  loss or gain due to the ram jet attitude.    The data accumulated _ -'tSBsl 

Q ■■ . is still being studied, but it appears from preliminary review the 

jet should be  directed down with respect to the rotor plane and some-    ! 
i 
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«hat inboard.    In the tests it appeared that deflooting the jet 

inboard was as effective as deflecting it down, from the viewpoint 

of ran jet inlet temperatures but the pure inboard deflection re- 

sulted in high blade temperatures,    ^he combination decided upon 
o       ' ' 

will have a 7    downward component with respect to the blade ohord 

and a 4° degree inward oomponent with respeot to the tangent line 

to the blade radius.    A set of ran jets will be altered so as to 

give this direction to the exit jet and will be tested on the whirl 
'-■•■■ ■■"'% .    ■ a . 

stand for more complete determination of all performance factors« 

3.    WOK PROGRAM FOR JUNE 

3.1 Autorotation Tests and Studies During June»*   No tow tests of 

the ram jet rotor are oontemplated in as much as the 18 foot diameter 

rotor is still being used on the whirl stand for contamination tests. 

Flight autorotation tests will be attempted during June using the 

20 foot diameter rotor on the No, 1 XB-20. 

High Speed Rotor Design.-    Drawings for the fabrication of the high 

speed rotor will be released in June and it is expected that parts 

will be completed in time for delivery to MARMCO for assembly by 

July 1.    NARMCO has promised completion of the assembly with satis- 

factory bonds by August 1» 

Rem Jet Development»-    Ram jet development will continue along the 

line of minimising or eliminating effects caused by oontamimition. 

It is anticipated that late in June results of the contamination 

tests will be analysed completely and new ram jets will be ocastruoted 

3.2 

3.3 
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DATS« 

TEST STANDr 

ROTORi 

PURPOSE» 

OFBHATORt      C. Wood 

Jl HKLICOPTER TEST DATA 

18 May 1950 

#1 

20 Foot diameter with 10 inch ohord and #26 «ad 127 Jot«. 

9M purpose of this test mi to eheek the operation of 
tho swivel rudder J1-3526. 

TEST SET-OPt      Tho flyabie test-stand «as «quipped with the new rudder 
Jl-3525. 

REMARKS: A flight was made at approximately 4iS0 p.a. for 2 minutes« 

Fair direotional oontrol was possible, but on oooaslon the 
rudder would tend to stay »gainst the upper stop. In this 
position Teiy little direotional oontrol Was obtained. 

Test stand was not able to horer with #26 and #27 jets. 

Flight time for testt 2 minutes 
Winning tine for testt 6 minutes 

Total flight time to date 23 Hours, 9 »linutes 
Total running time to date      107 Hours, 59 Minutes 
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' Jl HELICOPTER TBST DATA 

25 May 1950 

#1 

OPSRATORt C. Wood 
£. Toney 

20 "oot diameter with 10 inoh chord and #26 and #27 3«ta. 

The purpose of thi» teat was to again oheck the operation 
of th» new rudder and to attempt to improve th« operation 
of #26 and V21 Jata. 

The teat stand was equipped with the new swivel rudder Jl-3325, 
A new sensitive altimeter waa inatailed on the instrument 
panel for use in autibrotation tests« 

Three flights of 2 minutes eaoh were made en the ramp. 
The test stand would not hover because» more jet thrust 
was required for the 10    inoh   olwd blade». 

The rudder directional control was fair; however, it would 
on ocoasion tend to stay against the upper stop.      n this 
position th»  direotional oontrol was poor. 

The test stand was tied down and several adjustments of 
the mstering needle valves were made.    Some improvement of 
the jet thrust was obtained by setting the needle valves to 
7/8 turn open eaoh. 

The rotor  seeawd to shake considerably. 

Flight time for test» 
Running time for test« 

6 Minutes 
35 Minutes 

Total flight tine to datet 
Total running time to datet 

23 Hours,  15 minutes 
108 Hours,  14 minutes 
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OPSRATORt    0. Wood 

Jl HSLICOPTER TBSI DATA 

DATI« 29 May I960 

TMT STAHDt    #1 

ROTOR« 20 Foot disaster with 10 Inch chord 

PURPOSE* The purpose of this test was to fly the test stand with 
the swivel type rudder and to cheek the perfornsnee of the 
#e6 end #2? jet«. 

TEST SBT-DPt      In order to reduce the 'vibration the trailing edge* of the 
10 ineh ehord bladee were straightened. 

REMARKSi The flight test indleated that the Titration of the rotor 
was wery auoh reduced.    She test stand would not hovers how- 
ever, stabilised forward flight was possible. 

The directional control of the rudder was good in forward 
flight«    However» in turning and hovering the rudder eonetines 
stayed against the upper stop»    In this position the direction- 
al oontrol was ntty poor« 

Plight tine for test* -   10 Minutes 
Running tlas for test* -20 Minute« 

Total flight tins to datst    -   23 Hours, 25 Minutes 
total running tins to dates    - 108 Hours, 54 Minutes 
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Jl HELICOPTER ISST DATA 

DATlt 2 May 1950 OPERATOR»      C. Hood 

TSST STASDt        #2 

ROTOBt 20 Foot diamttar with 10 ineh'chord and jats #26 and #27. 

PTJRPOSEi Tha purpoaa of this tagt was to obtain autorotatian data on 
tha towing rig for anglss of attaok of 20°, «0°, and 40°. 

TEST SBT-Wi Tsst stand #2 was aountsd on tha towing rig with taa thrust 
bsaa installad* Tha oscillograph, »to., was aountsd on tha 
towing truok. 

»MARKS« At aliglo« of attaok of 20, 30, and 40° approxlnataly 6 thrust 
traoas wora wada for aaeh of tha following pitsh sattingst 
*4°, *2°, and 0°.   A total af approximately 100 traoas wsra 
■sda«    Ssa taxt for awalaatlon of data« 

Running tins for tasti     -   1 Hoar 
Total flight tin» to datst    -   2 Hours, 58 Minutss 

Total running tins to datat      -   20 Houri, SO liinuta 
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Jl HELICOPTER TBST DATA 

DATE« 4 May 1950 OPERATOR*      C. Wood 

TEST BTAHD*        #2 

ROTOR« 20 Foot diu»t«r with 10 inoh «hord and #26 and |@7 J«ta, 

PURPOSE» Th« purpos« of this tost «a« to obtain autorotation data 
on th« towing rig for an angle of attack of 50°» 

TEST SET-ÜPi      Saw aa 2 May. 

REMARXSt Approximately a total of 40 trao«a w«r« aada at an angle of 
attack of 50° at pitch ««ttinge *4°, ±8°, and 0°.   Thar« **a 
a oroea wind of approa 
•valuation of data. 

italy 10-16 »ph.    3«« t«xt for 

Running tia» for t«stt 20 Miaut«a 
Total flight tia« to datat 2 Hour«, 58 Minutaa 

Total Running tia« to dato» 20 Roura, 60 Minutai 
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