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1.1

1.2

Gemeral,- During May the 20 foot diameter rotor with 10 iach chord

20 Foot Dismeter Rotores the blads torsion tests desorided in Progress

| torsion was unurod by means of a strain gauge link installed botvnen .

AT 18 June 1950 . CDO Z ? C: PAGE 1
REVI. 1
_ SED— . ST. LOUIS 3, MEZS0UN nEPour__...._E___
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1. ROTOR DEVELOPMENT

blades was reinstalled in the No. 1 XH20 hcu_oopbio'r and p-oparod
for ‘uutorct'utiu‘a” flight tests. Part of the p'Oparntiop' consisted -
of_iniuxuueg and test of a new swivelling ruddsr, Pigure 1
shows the rudder on the ship in flight. In addition to the usual ”
hinge axis the new rudder hes an axis normal to the hinge axts which
allows the rudder to float in the rotor wash 8o that the rulder hinge
proper 1is ﬂms nornel to t& urflw. l;rol!nina’ry night.'tutc )
indicate that rudder oontrol was. lonwhnt hprmd ud it is be-
L;md that mrﬁur work with thu u'nngcnmt will proﬂdo utia- )
rntory eontrol in noct ﬂi;ht ro;hu. Dnlgn ot tlu 27 foev 2ia-
-tor rotor Was continued and drawings were rolund for mashining

tho bhdo aparl.

Report 44 were oondusbed on the whirl stand and ouly tobal blade

H

tho piteh ohnngo arm and the rotor hub, It 1- hpuetiul therefore, |
at this time, to put tho information in !‘om such that the individusl
effects of contri!‘ugal force, o.8. loontion and aerodynamic effects

on the onsi.no oan be ixown. The statemsnt relative to the reason

for the actual torsion moments obtained in the ﬁest wee based

purely on Cualitative reasoning in that the ram jet o.g. has remnined .
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1.4

'oxoopt for such details as may come up during tho prooou ‘of

" as shown in MAC drewing J1-0117, An attempt will bs made to seours

*trunlfor the sir loads to the spar,’

‘oonpletod and they will be submitted in the form of MAC !nginurinx

“for oomparison'with the theoretical data. ‘As ﬁta‘bod" in Prog-o'u

fixed with respect to the blc.do spar while the blade e6.g. ud "
OePe have moved aft with sach inorease in aanditye' Upon conplouon
of the improved 27 foot rotor attempts will be made to measure

torsion at variocus stations along the blede. '

27 Poot Dimﬁor Rotor.- Blade design fer th.’u rotor in conphh\

-
usubly. After further discussion with NARMCO it was decided to

eliminate the use of alumimum foil as a fillo-r for the trailing cdg@
in = nuc}} as this ‘lroqtuu 'odld require cmsidorgblo oipcrmnuticn
and would appreciably delsy ‘c.l‘elg.ﬁry of the assenbled blades. ZThere.’
fore, t:ho present construction of the blades is similer to the

arrangement shown on the original .drawings, the skin and ochmnel

belng assembled to the spar by means of the Metlbond adhesive,
a boand between the skin stif‘f‘emra and the channel so a3 to better

Autorotation Tests and Sbudin.- During May tho #tudies of the

otroet of varieua parunters en autoroutlon p‘rrorunoo were N

(e

Report No.' 1691-. ‘Date from the actusl tow tutl are being studied

Report Nol 44 the final results will be reported upon canpletion of.

tow tests of the 18 foot diameter, 8.22 inch chord rotor and rui jitp.

Nos. 26 and 27 with red.uoed exit area, It is anticipated that early
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2.2

/n'otor. 10 inch chord rotor and ram jets of the lowest drag soefficient

RAM JET

‘ram jets were made in Moy, however, it is planned to flight test

DEVELOPMENT

in June autorotation flight tests will be made using the 20 foot dia-
available at faat tims,

Blooked Inlet Rem Yet.~ No further whirl tests of the blooked inlet

these unite in June during the o.utorotntidn 11 ght tests.

Hj Speed Ram Jet.- lork on the high lp00d ran jot continued along

~ mear 6° blade pitoch angle as possible and as near the same tip speed

. of an adapter fitting it was not possible to determine ths effect of

tho line of tests of improved difmaor and £lame holder designs., No

whirl stand operation of the engines has bun conducted to date.

Contamination Tests.- Throughout May temperature surveys were made
of the rotor wake with the ram Jets mounted so as to direct the jet
wake down, up, outboard and inboard with respest. to the chord plane

a1d ariginal oeterline of the ran jet. All runs were made at as
as possible, Since the attitude of the rea j‘ot"u ochanged by msans

the ram jot attitude on drag and jet per formance, Scme configurations
required additional power supplied by the air tﬁrbina in order to
mintain the desired test RPM.. Lhe tests, therefore, gave indications
aly of how to roduce contamination and did not evn.lutto any sotual

thrust loss or gain due to the ram jet attitude., The data accumuhtod

1s st111 being studied, but it appears from preliminary review the (

Jot should be directed down with respsct to the rotor plane and some-
Al l

»e
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what inboard. In the tests it appearsd that deflecting the jctr
:Vhinbo'ard was as effective u‘dofloottng it down, from the ﬂowpoint
of ran jet inlet temperatures but the ;pﬁre ﬁboard deflection re-
sulted in high blade tomparatm'on. The combination decided upon:
will have o 7° dovm\urd component w:lth respect to the blade ohord
and a 4% degree imward component with respect to the ta.nsont 1ine
to the blade redius., 4 iot of ram jets will be altered so as to
give this direction to the exit jet and willl be tested on the whirl
.7 stand for more complete dstermination of all perfornance factors.
3+ WORK PROGRAM FOR JUNE | | ”

S.1 Lutorotattm Teltu o.nd Studiu Durigg___qno.- No tow tests of

thg ram jet ro!:or are contemplated in as much as thp 18 foot dismeter
rotor is stiil being used on the whirl stand for oont-iution. tests,
F light autorotation tests will be attempted duriang June using the
| 20 foot diameter rotor on thé No. 1 Xd-20, ”

3.2 High 'Speed Rotor Design.~ Drawings for the fabrication of the high

spoed rotor will be released in June and it is expeoted that parts
will be completed in time for delivery to NARMCO for assembly by
July 1. NARMCO has promind oonpletio;z of the assembly with satis-
faotory bonds by Augule 1. ‘ | A

Sed Ram Yot Dovologqnt.- Ram jet development will continue ‘along the

‘11nc of niniuising or eliminating offocts caused by contamination,
It 18 anticipated that late in June results of the oon tami nation

tests will be analyzed conpletely and new ram jets will be samstructed
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J1 HELICOPTER TEST DATA
DATE: 18 May 1960 | OFERATOR; €., Wood
TEST STAND: 4 1 ” o
ROTOR: 20 Foot diameter with 10 inch chord and #26 and #27 Jots.
PURPOSE: The purpose of this test was to cheok the operation of
the swivel rudder J1-3325,
TEST SET-UP: The flyable test-stand was equipped with the new rudder
. J1-3325, ) ‘
- REMARKS : A flight was made at approxi mately 4130 p.m. for 2 minutps,

" rudder would tend to stay sgainst the upper stop. In this

Running time for test: 6 minutes

Fair directional control was possible, but on occasion the
position very little directional control was obtained,

Test stand was not able to hover with #26 and #27 jots,

Flight time for test: 2 minutes

Total flight time to date 23 Hours, 9 inutes.
Total running time to date 107 Hours, $9 Minutes )
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" J1 HELICOPTER TBST DATA

DATE: 25 May 1950 _ QPERATOR: C. Wood
' - B, Toney

TESY STAND:  #1
ROTOR¢ " 50 Foot diameter with 10 inch chord and #26 and #R7 jets.

PURPOSE: The purposs of this test was to egain check the operatiom
of the new rudder end-to attempt to improve the operstion
of #26 and ¥27 Jets. S

AN

T3ST SET-UP: The test stand was eguipped with the new gwivel rudder J1-3826. |
A new sensitive altimeter was installed on the instrument
penel for use in sutbrotation tests,

i ") - REMARKS: Taree flights of 2 minutes each were madeca the ramp,
. ‘ The test stand would not hover because more jet thrust

was required for the 10 inch ohurd bliades,

e rudder diractional control was fair; however, jt would
on occasion tend to stay agsinst the upper stop. ™n this

position the direotional control was poor,

The test stand was tied down and several adjustments of

the metering meedls valves were made, Some improvemsnt of
the jet thrust was obtained by setting the needle valves to
7/8 turn opsn each. ,

The rotor seemed to shake considerably.
S Flight time for test: 6 Minutes
‘ Running time for teat: 35 Minutes

Total f1ight tims to date: 25 Hours, 15 minutes| |
Total running time to date: 108 Haurs, 14 minutes
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J1 HELICOPTER TERST DATA

DATE: 29 May 1950 OPERATOR: O, lood‘
TEST STAND: #1 '
ROTORe 20 Foot diemeter with 10 inch chord

PURPOSE: The purpose of this test was to fly the test stand with
the swivel type rudder and to chesk the performance of the

#26 and #27 Jets.

_ TEST SET-UP: - In order to reduce the vibration the trailing edges of the
10 inch chord blades were straightened. g

REMARKS) The flight test indicated that the vibration of the rotor
L was very much reduced, The test stand would not hover; how-
over, stabilised forward flight was possible, '

The direotional comtrol of the rudder was good in forward
flight, However, in turaiag snd hovering ths rudder somstimes
stayed against the upper stop., In this position the direction-
al oontrol waz very poor. '

Plight time for teat: ~ 10 Minutes .
Running time for test: - 20 Minutes

Total flight time to date: - 23 Hours, 25 Minutes
Total rumning time to date: - 108 Hours, 34 Mimutes
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J1 HELICOPTER ‘TBST DATA
DATE: 2 May 1960 OPERATOR: €. Wood
TEST STAND: # 2
ROTOR: 20 Foot diameter with 10 inch ‘chord and jets §26 and $R7,
PURPOSE: The purpose of this test was to cbtain autorotation data on
the towing rig for angles of attack of 20°, 30°, end 40°, -
TEST SET-UP: Test stand §2 was mounted on the towing rig with tne thrust
' beam installed, The oscillegraph, eto., was mounted on the
towing truck. o
() . | |
‘ REMARKS At aligles of attack of 20, 30, and 40° approximatoly 6 thrust

(.

~ Total flight time to date: - 2 Hours, 58 Minutes

traces were made for each of the following piteh settings:

24°, 20, and 0°, A total of sproximately 100 traces were
mde, See text for evelwation of data.

Ruuning time for test: « 1 Hour

Total running time to date: - 20 Hours, 30 Hinuto*
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J1 HELICOPTER TEST DATA
DATE: 4 May 1850 OFERATOR: C. Wood
TEST STAND: b
ROTOR: 20 Foot diameter with 10 inch chord and #26 and #27 jets,
PURPOSE: The puwrposs of this teat was to obtain autorotation data
on the towing rig for an angle of attask of 50O,
TE3T SET-UP: Same ss 2 May.
REMARKS ¢ Approximately a total of 40 traces were made at an angle of
-y attask of 50° at pitch settings T4, £2°, and 0°, There wus
() s oroes wind of approidmately 10-156 mph, 3Jee text for
. evaluation of data, T
Running time for test: 20 Minutes
Total flight time to date: . 2 Hours, 538 Minutes
Total Running time iojf date: . 20 Hours, 50 Minutes
. »
¢
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