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1, 5ÜHHARX 

2, Wm DS¥SL0Pffl3IT 

2.1       Mo« 1^, 9?«?oct Diw»t«r Rotor 

?s2       »es 2* 2?-?e«t Diaastsr Reter 

3, HAM JETS 

3.1 Modified Radial »lacer-Typa Rut J«t 

3.2 ?sbr^,-y.öa of 1.71-Inch Di*aet«r Rax Jet 

3.3 

3,1»       Modified Whirl St«nd 

h. XB-20, Ü8AT S03. 1*6-690 «nd 1*6-689 

b.l     Modified XB-20, »o. 2, Ö5AF 1*6-690 

li.l.l"    """ 

i*,1.2       Oroüp Weight Steterant 

i*0l?3      "Flight Teet Jsets^Smtatiän 

XÄ-2C, 8c 1, USAF 1*6-639 U.2 

U.3 Prellainery Initiation jf In»tnuwnt*Uoc 
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MODEL.. 

 jr. 

XÄ-20 

5 

SÜHWART 

The calibration data of the Mo» 1, 27-foot 

disaster rotor were ?ssaictilatod and raviaad data 

ara aubmitted hitt^iäs^v""" -T*äüa for aocuwolat^ois 

of the data naoaaaajy to aubatantiate tho daslgn 

for til« Ioe 2, 27-foot diaastar rot-er ars next on 

the ach*dula.    Larger ras Jeta ara being developed 

for inoreaaad tomato   %• actual weight aod belasce 

of tha Bo. 2, 18-20 era eubaitted herevith- 

Preliminary ground evaluation of tha lnetrtwdbed 

27-foot rotor installed on XB-20 So^_l. eere $o«platad 

aal rotor esaeatoly aodifloationa ara In work. 

• 

I 

BP 
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m 
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E_ji_aÄi^.3jtoÄ jissi M.DüNNELL DAT 

REVJSEO. 

REVISED 

ST, LvüiS 5, MISSOURI 

PAGS- 3 

•SfS'rr  gjg.1 

MOOSL    . xa-ao 

2t ROTOR DWWDPHBIT 

2,1 ao. X. 27-ftwt DUMW Rotor 

The rotor vac utilised for iajroTeaant of the 

rus jet thrust on the «hirl stand prior to .Installation 

0® the SB=20, ftes 2»   Frelislssry grs«sd tests of to« 

Instrumented 27»foot dlwaeter roter wore coapletsd on   ~ 

31 August«   Tests for the »eatureasnt of rotor blade, 

stresses,  etc, are next on th» schedule» 

Preliminary plans hare been «ad» for the repair of 

the adhesire failures reported in Progress Report Ho, $BS 

for June 1951,    It A* proposed to replaoo pmM-MLit the 

7 blade covering, utilising apon ?I adiüeeire «hisb «eta at 

relatively low during temperature«. 

The rotor «aiibratiea data esfc»itt*d la the July 

Progress "Repots- have been restudied and recalculated to 

consider the effeetire blade angles, tbe reealifcratloa 

of the torque »easyring ays tew «d standard etwoepheri« 

conditions, Meur«s..(3)f (u), CS), (6), (7) and (8) of 

Progress Report Mo« 59* are superseded by Figures (1), 

(2), (3)» (ii) ana (5) of tol» Progress Fieporb»   A 

revi«« of the r^>t-?* calibration tests follow»'    o'.-igiaal 

teats ware run on 3/- July, arid ä portion of the rotor 

calibration HAS rerun on 20 July,    When reviewing the 
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2„1 continued 

MAC Report. tfo„ 1136»  and the values of t/T &» derived 

from the NACA W 2277 (with the necessary correction«) 

resulted la m increase ia the T/P for t.\* latter of 

approximately 2%t,   Yhe dotted line« la Figure (£) of 

this Progreea Report represent the result« of the _ 

rater calib?«ties taat .sis! m-s re-plotted fro« 

Figure (1) to show that excellent agreeaent exist« 

between the MAC rotor calibration teais and the theory 

as based on the Modified NACA test data, 

2.2 So. 2, ?7-?oot Diaawter Rotor 

As soon as the qualitative performance teat« of 

the Ro, 1, 2?-fooi diameter rotor ar* obtained, boey. 

will be suimitted with proposed design change« for 

tn# So. 2, 27-foot rotor, details of which wrm 

delivered in July,   Studies have been node to investigate 

the suitability of twisting the ,009f> aluminum bl*d« 

covering in accordance with the drawing then «ubaitteds 

The fabrication of a test sanple of the 27-foot *K>tor, 

in aecordascs with the design subadtted, resulted in 

wrinkles ia the blade covering,    the causes of the 

wrinklas ar« facing determined so that the design Buy be 

«odififtd prior to fabrication of the second 27-foot rotor. 

fessü 

Spill 

•: • 

g^ü 

B 
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PASF_. L - 

*EPO»T 222!  

saooet Xfl-20 

3. .   RAM JETS 

3,1 Modified Radial Finger-Tjpc Rax Jet 

R*ä Jets Hoa, 3? SKI 33 viii be aoderoized prior 

to reinstellation on the XH-20, Ro, ?„ for further 

evaluation of the 27-foot disaeter rotor«    The 

aoderolzatien will includa the installation of a n** 

typ® f^el system and a. nodificetlon of the flaae 

holder. 

3.2 fabrication of 9.71-Xneh Disaster Rss Jst 

A larger cross sectional area res jet has been 

designed to produce the Increased thrust required for 

higher gross weights with the 27-foot disaster rotor» 

Four (k) test ran Jets of 9571-ineh diameter are being 

fabricated for test and evaluation.    The first unit 

has been completed and tested in the free air jet test 

stand in order to obtain smooth and noc-daatractive 

burnir^»    The original tests of the 8,71-inch diaaeter 

ran jet were xade with the exit diameter reduced froa 

5,7" to 5.1*.   Thie reduction in exit disaster resulted 

in the aaste inlet area to exit area ratio as that of an 

13s long,  ?a25" «axjusu« di«»et«r ra« Jet which had 

consistently developed high thrust «id satisfactory tsfe 

at 300 fps in the free air j»t0   With the reüuswl exit 

diaaeter, tha new 3„71" raa jst d&vslöped 59=5 Is. of 

thrust at tsfc of 10. 

t 
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PAGE-.  a. 
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MODE!  ,_X»-2p 

continued 

The sxit diawetor 1» to be ineraaa«d to th* designed 

diaaeter of $,?"; and tin inlet dlaaeter is to b« 

incr*a»*d proportionately to retain th* «UM inl«t- 

«xit area ratios, but to investigate the possibility 

of increased thrust.    Ths 3e7" diameter ra» Jet will 

I W 13     «#*«cx     a. »^»»t 

roe jst shell cracking. 

A thorough investigation is being aade of available 

ignition wire insulation materials, in «n effort to 

increase the durability of ram jet insulators« 

« 
Modified Whirl Stand 

The K&C sponsored installation of a H-985, 1*50 hp 

engine, in th* whirl stand is 8$S complete.    The whirl- 

stand is scheduled to be ready for initial operation 

with the supplementary horse power on or about 1 October 

19 ?1»    This additional power will permit tue calibration 

of the 2?-foot diameter rotor throughout th* normal 

oporstiog range of collective pitch and rotor KPM«   A - 

single blade club rotor has been designed« and construction 

is scheduled to start «bout 1 October.    This club rotor 

will pemit the calibration of individual ra« J*ts on th* 

whirl test stand» 

N 
t     —•': 
5"     - .-1 
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REVISED  _j  

REVISED  

ff ^ ?> /\ ? "'s •* • Si/!1 nn'y fcfi«l . 
lfMAsiiit&JJU 

l.l 

ST. toyss 3, KlSSOUfc 

PA6£- 

REPORT 3L31i___ 

XH-20, ISAF SOS. Ii6-69C and 1*6-699 

Mgdlflid Xa»20_. Mo„ 2, ÜSAF 1*6-690 

li.1.1 The actual weight and balance ef tins XB-20, 

Ho. 2,  ae weighed on 1? August 19yl is as follows* 

'   lbs« 
Co.  r*d or Aft 

of Rotor 0^ 

Helicopter As Weighed 61*3.2 0.1 aft 

Deduct Flight Test 
Instrumentation 

-121.2 

Weight Sapty 522.0 $e0 aft 

Useful Load 3U.Ö . 

Pilot                    185. 

Fuel (26 gal«)   l£6. • 

Gross Weight (Horaal) 863 .0 1.9 *ft 

Qross Weight (Xnaludiag 
night Teat Instrumentation)     98i»,2 0.9 fed 

The helicOijter has been placarded requiring the battery to 

be installed for ^1.1 flights with skid gear and extended 

tail boon, 

^F* •; 

f 
I. 
t 

i 
(1, 
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REVI5E0- 
SV. UMS 3, MiSSOUK! 

U,l„2 Group "Sight St&tesant 

ACTUAL .WIQBX. JC-JCSTKB9T- 

WEIGHT EHRT* , 

U8BFÜL LOAD 

HQRKAL 0H0S6 MtTDHf 

522.0 lb», 

3UeO lb«< 

PAGE .   ... ... 13 

REPOhT. ._ . _2J21 
!*0CE!  

'*' 'w,**** 

HOTOR GROÜP 22ij3« lbs. 

Blades 
Blade Retention 
Hubs 

96,1 lb«. 
63.7   * 
65.0   • 

TAIL ORöüP (ImfWAL FXM) 12,8 lb«, 

BOOT OfiOOP 51.9 lb». 

Forward Section 
Tail Section 

olu6 lb«. 
7.3   • 

AUOHTIHG OEAR (SKWS) 105.U lbs. 

WATER PLAIT CROUP 69.7 lb«0 

Engines 
Starting Syete» 
Fuel 8T8t4R 

31.7 lb«, 
5.0   » 

33.0   " 

FIXED EQUIPHEIT U*o0 lb«. 

Ins truwnt» 
Flight Coatrol» 
Electrical 
Furnishing a 

8,0 lb«, 
15,0   " 
6,0   • 

15.0   • 

^. 

II; 
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REVISED    

ST. LOUIS 3, MISSOURI 

PAJJE 11 • ' 

SEPQRT. _.23?3... 

C «ODEl- XK-20 

\ * 

Uci03 Flight Teat Instrumentation 

The followins flight test instruaentation hu 

b«*n In»tilled: 

i 

Fu»l How Hster Installation 

Cerro Bend In Control Stick 

Battery Shelf 

?U-Volt Battery 

6-Volt Batteries (3 Required) 

Oscillograph 

Oscillograph Shelf 

Bridge Balance Bor 

Control Stick Holder 

Rotor Balance Plates 

Misc. %et Wiring, Plugs and Gages 

Total Instrumentation Weight 

1C.6 lb». 

8.7   " 

U*?   w 

56,0 * 

8.1 * 

Ll.O 

2.0 » 

.5 * 

5.3 " 

11.3 " 

3.0 • 

121.2 lb8c 
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REVISED  _ - 

REVISED ..  

U.2 

MCDONNELL >/   „ f> 
n4U££f?l 

srr. Louis 3, MISSOURI 

XH-20,  HO.  1,  OSAF U&-689 

PAGfc. W_ 

REPORT   . 2JD 

«ODE!  _Ife20 

t:r. 

Th* re-building of th« XB-20, No. 1, was started 

in August upon r«ceipt of authority from VtASC.      Th» 

r«» jat helicopter is sehedulsd for coaplstlon by 

19 September, to be ready for pick-up by WADC aircraft 

or., 20 September*   Aft«* display by th« Propeller 

Laboratory to Ordnance personnel visitors, it will be 

returned to KACo 

U.3 Preliminary Evaluation of Inttrumsatatlon 27-Foot 

Diameter Rotors XB-20, »o. 2 

Flight taste conducted in July confined higher 

control forces and reduced control response of the 

27-foot rotor fror these obtained with Vam 20-foot 

disaster rotor.   As reported in Progress Report 

Mo* $9 for July 1951, th« XB-20, Ho* 2» hss bsen 

Instrumented for tug «aasurssssnt of stdck forces and 

stick position and blade seesaw motions.    After 

tracking th« rotor blades and adjusting the ran 

jets for increased thrust, instrument ground tests .. 

vsrs eonductei on 31 August«    An evaluation of the 

qualitative and quantitativ« data obtained is under- 

way to determin* the additional tests necessary. 

i ,>: 

i 1 
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PAGE  ... 21. A 

REPORT-.- _. J3fL_ 
MODEL- XH-20 iu. 

1 

Test Mess I3li and 135 

Data»:        13 and 20 August 1951 

Pilott C. R. Wood, JTo 

Heiiooptsrs So0 2* 

Rotors        27=Foot Diaaeter 12-Inch Chord Blade Powered ßy Ifodified 

Ras» (Fete !fos„ 32 *nd 33 

Purposet    To Track Blades «id adjust Ras Jeta for Ihcreaaed Throat 

Renarka»    The helicopter vea tied down to treck the blade* and to 

adjust th« throat of the raai Jete to produce the increased 

thruat indicated during Test Bo0 133. 

Flight Times      00:00 

Running Tise»    OOsln 

Total Flight Ti*e to Date«        32:06» 

Total Running Tiae U> Dates      126,50* 

UP 

»Total  for XH-20,  Moa0  1 and ? 
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MAC   1 :iV ,KF.v   7 :-•:•;• 

SSVSSgP  

SI-VISED  
ST. LOVi5 3. Mi'sSOUftl 

OASE *6_ 

Mocei XH-20 

T«t Ho.: 136 

Date: 2k August X9<1 

Pilot: C. R, Wood, Jr. 

B»iieopt#r: .*>, 2. 

Roter?        2?~Fcst Dia»8t«r 12-lach Chord Blada Pov«r«dl By Modified 

Ran Jeta So». 3? «nd 33 

Porpoaas   Tc Ivaluat« Controllability of Rotor Assembly 

Reaarkst    Oscillograph trace* data were obtained et 500 to 550 RPK 

at 2«, 3° and i° indicated pitel/ vhil# displacing the 

cyclic »tick longitudinally appro* iaately full travel at 

higher than aoraal rat« of control displacement,   The 

rotor *aaa rough, required tracking, and the data war» 

unuseble. 

Flight ?ia»j      OOtOO 

Running fines    00:18 

Total night Tiae to Dat«?        32.06» 

total Running Tin« to Data»      12?s09» 

1-* • "&5l 

i'\; 

•P 

IIP 
&  

»Total for XB-20, So», 1 and 2 

# Th« indicated pitch ia to b« cheekedc 
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REVISED  
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o^flF 1? 

»ErOST ...  _2J2J. 

MODEL. ._ **\2? 

Test No,.! 137 

Date? 25 August 1951 

Piioii C.  R. Wood, Jre 

Helicopter« Mc. 2. 

Rot on       27<«Fo©t Diaaeter 12-Inch Chord Blade Powered 9y Modified 

H&e Jet« Ros. 3? and 33 

Purposes    To Evaluate Controllability of Rotar Assaafely 

Reaarkai    The rra jet® iightod satisfactorily at low speed but did 

not develop noraal thrust for rotor acceleration,,      The 

lnstruaantation was inoperative because of eoistur* in 

the thermocouple».    The test was terminated for the 

etrain gauges to dry«, 

flight TIB*I      OOtOC 

Running Time»    OOtOd 

Total Flight Tis» to Datei      32i06* 

total Rmuiag xiss to Date*    12?*i6* 

» Total for XB-20,  «oa. 1 and 2 
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SCVISED... 

«P/l5ED-_ 

'spU'x£<r  I?5l JNNcLL /f   * Z7 

ST. LOUIS 3, «JiSSOUR! 

5Af.£_ _ 

MOO£t_ 

18 

Üt-20 

Test Ko5s 13^ Pilot! C. H, Wood,  Jrq 

Dates 31 August l?£l Beiicoptar: Ko0 2«, 

Rotort        27-Foot Dia«Jt«r 11'-Inch Chord Blad« Pow«r»d By Modified 

Rias Jets Hos.  3V and 33 

Purpose;    To Measure Control Fore« and Position and Rotor Blada Data 

i ••".•• 

Remarkst    The XH-20 was tlad down for these tee'*a.    Hast Jet operation 

was s atiafactory for tha recording of oscillograph data 

under the following conditions: 

RPM 

56ü 

FUEL FLOW 
TOBS/PKJ 

760 

ACTUAL PITCH 

2 3/U° 

600 760    . .3! 
£60 790 * 3° 

$1|0 720 2° 

560 7k) 2° 

560 690 1 1/20 

560 700 1 1/2° 

Preliminary qualitativ» control fares and position and 

tlad«'flapping data were obtained at 3 rataa of longitudinal 

coatrol displacement* slow, aodiu» and fast control fare-as» 

night Tim:      00s00 

Running Time*    0C:ii2 

Total Flight Tiro to Datei      32i06« 

Total Running Time to Data?  12?s5'8* 

* Total for XH-20.,  NOB„ i «id 2 

* 
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2323 

6. WORR PROSUM FOR  THB KOSTH 0? SEPTKWER 

6»1 Hadlflod X&20, Wo. 2 

FUrthor «Telufttioa of th« 2?~feot di««t«r rotor 

will be oonduet«d upon rop&tr «ad sodlf ie»tlea of 

Raa Jots So«. 32 and 33* 

If* 

•I 

S3« 

{££ 
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