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1. SUMMARY r %
i 2,  ROTOR DEVELOPMENT 3
2.1 No. 1. 27-FPoct Diamster Rotor 355
2.2 M. 2, 27-Weot Diameter Roter £
3. RAM JETS 7
| 3.1  Modified Redial Finger-Typs Ram Jot 7
3.2 Patr .l s=ien of 9,71-Inch Diameter Ram Jot T=5
3.3 s 3
3,4 Modified Whirl Stand 8
b,  XB-20, UBAF KOS. 46690 and L6-639 9 - ;
- bl Modified XH-20, o, 2, USAF L6-630 9o
' ki~ T ' 9
#,1.2  Oroup Weight Statemsnt 10
b.1.3  Flight Test IMstramentatisn 1 5
L2  XB-2C, Mc. 1, USAP L6-6%9 - 12
4.3  Preliminary Bvalustion of Instrumentation  12.13 3
27-Poot Diamster Rotor, XH-20, ¥oo 2 - :
'S, DAILY FLIDET SHRETS 1%-18
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BEVISED e e .

1. SUBMARY

The calibration data of the Ko, 1, 27-foot

dlameter rotor weie ragal ulated and revised it

are sutmitted hargwtes. j', s for acoumilation

ol the data nenesegary to svbotantiate the design

) for the Ko. 2, 27~foot dismeter rotor srs next on

the schadule. Larger rem jets are beingz develeped

for increased thrust, %he sctual weight and belance
2 the !to, 2, IB-20 =re submitted harewith.

~ -Prclilimry ground evaluation of the mu-u%.oa

- o 27»£oet rotor msun-a on XE~20 !L 2. weré bompleted

.
i
{

ard rotor assembly uodiﬁu}.iom are in work,
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w = : { oypotaZic:
N REVISED_ =) “4” g@% R

e peeaerr 2323

o REVISED. oo mooey _ _ X8-20
y - 1,

2, ROTOR DEVEID PHEX)

; 2,1 30. 1, 27-Foot Diamster Rotor -

The ro’wr‘ utuhad for ixmmrovermnt of the

rar jet thruet on the whirl stand frior to instalistion

P .

Daenl dd N e,
on *M ...".=2'3 §g= 29 grag ---..:.a;c a-s.. %
=3

beae

RN ]
Py
g i§

instrumsnted 27-{oct di.mwtei rotor wsre complieted

31 August. Tests for the msasuremsnt of rotor blads .

E

, siresses, ete., are next oan the schedule,

Pralinimry plans have boen medes for the repair oz‘

gt

the sdhesive failures rcpcrt.ed in ?rmsas Rapcrt. !o. 58,
for June 1951. iz propaatd to renlace paw* 28 the

~ 7 blade com,.ng, :..tilhing Epon VI. sdissive vhish uu at

relatively low &iuring tesperatures,

The roter oelibratics data t’ﬁuﬂﬁ’-f&@d in tu- Jnly

Progrees Rope:w huve been rut.udied ami rocalmzlnt.ed to
considsr tha_.etfoctiu blade angles, the recalibration

v st s e = oot

of the t.orqua meagucing aysien md stendard etmospheric

conditicus, :"‘Aé"“‘i’::;), (h): (‘S); (630 (7) m (8) of

59, are superceded by Figures (1), -

A
- 3
-
i
3
8

(2), (3}, (L) ana (5) of tbh Progrsag Fsport, A

reviex of the rn"- cal ibraﬂon tests follows: original

( 5 texis ware sun gn -;.r’;__.;uJ.y, w7l & portion of the rotor :

! calibration was rerun on 20 July, When reviswing the
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REVISED.. _ ©ooe oo o 7 : repprr_ . 2323
o SY LS 3, KRi3SOURI
MMM x&m
REVISED o MODEL .. o
r . e
|
| :
) 2.1 continued

MAC Report No. 1136, and the valuss of T/F ae derived
\ from the NACA TN 2277 (with the necessary corrections)
resulted in sn increase in the T/F for t'.s latter of

approkimately 225, The dotted lines m Figure (5) of

this Progress Report rerresent the resul?.s or the .-~ "7 . -

on b2zt anl &w ve piotied from

Figure (1) to show that excellent sgréemant axists

retar calibr a’c"r

v - R e 2

between the HAC rotor calibration “esis and the thaeory

‘ as based on the medified NACA test data,

é.? No, 2, 27=%oot% Diamstexr Rotor

As soon as the qualitative perforaance tests of
the No, 1, 27=foot dimm rotor are obteined, they -
~will be subnitted with proposed design changes for

tne Ho., 2, 27-foot rotor, details of which vers

P . delivered in July, Studies have been mede to inmtfutc

. . - the suitability of twisting the ,0095 aluninum blide
o covering in sccordonce with the drawing then submitted.
The fabrication of a t._u't sanple of the 27~foot .otor,
in sceordance with the design submitted, resulisd in
wrinkles in the bl&de covering, The caums;a of' the

-

wrinkles are beling determined so that ths design wmay be

. mcdified prior to vabricetion of the gsecond 27-faot rotur, ‘

23—

s+ S PEAY
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RENSED____ .. __ wooeL__ X200
3, , RAM JETS
3.1 Modified Radial Finger-Type Ram Jet
Ram Jets Nos, 32 =2 33 will be modernized prior
B to reinstallation on the XH-20, Mo, 2, for further
§ evaluation of the 27-foo, disueter rotor. The
modernization will includa the installation of 2 new
Wpe fuel system and a wmodification of the flame
holder,
x _ 3.2 Pabricstion of 8.7i-Inch Dizmetar fa= Jst

A larger crossz secticnal area rsm jet has been _
designed to produce the increaped thrust required for
higher @ross veights with the 27-foot dismeter rotor,
Four () test ram jets cf 3.71-ineh diameter are being

| Fabricated for test and evsluation, The first unit
has heen completed and $ssted in the free air jobt test
stand in arder to obtain smooth and nan-destructive
burnirg, 7The original tests of the 8,7l-inch diameter
ram jet were made with the exit diameter rediced from

5.7 4o 5.4", This roduction in axit dismeter resulted

‘ in‘the sme inlet area 2o &xit aresr ratio &35 thet of an

135 long, 7.25" maxisum diameter rem jet which had
| consistsntly developed high thrust and satisfantory tefe

at 00 fps in the free alr jsi, With the reduced axit

diamstor, the new 3,71" ram lst developed 59,5 15, of

thrust &t tsfe of 10,
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j | i |
Q |
' ' J.e sontinued

The axit diameter is to be inwreasad to the designed

[ dismeter of 5,.7%, and tiwm inlet diameter is to be

R W SR {

increased preportionately to retain the same inisi-

exit arez ratios, but to investigate the possibliity

of inoreased thrust. The 8.7" di=meter ras jet will

Bevs the flzw boldsr installstion modifisd %o reduce
3.3 A thorough investigation iz being made of available

ignition wire insuletion matarizls, in sn effort to

44
!
[ 5
(5]
¢(»
1]
T
s
o
[¢]
e
E

.

jncreasse ths durability of razm jet insulatore.

R

- - S 3. Modified Whirl Stand

The MAC sponsored installstion of a R-985, 450 bp

eigine, in the whirl stand is 85% complete, The whiri-
stand 18 scheduled to be ready for initial operation
with the supplemaatary horse power on or about 1 October

1951, This 24ditional power will permit tie calibration
of the 27-foot diameter rotor tiwoughout the nomel — —
operatiug range of collsotive pitch and rotor RPN, A —

single blade club rotor has bsen designed, and construstion

! ie scheduied to atart sbout 1 Oetober, This clud rotor

: vill parmit the caiilxratien of individuzl ram jets on the ;

N b e

L whirl test astand, : {

e ® Ty VAT,

arx
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REVISED__ .. .o _ . Yooratin REPORT _.__R323
\3 ST, LOU'S 3, MISSOUR!
™ REVISED. ________ . _ woogs___ EH~-20
z ‘ g
d € i
T .
. . ) v
e XH-2C, USAF NOS. L6-£2C and ub-£%9 !

—
[.]
o

Kodified XB-20, Ko. 2, USAF L6-690

it
-

1

3
+4
3
-1
3
i
.é“.

Lk.l.1 The actual weight and balance ¢f %hs YH-20,

No. 2, ae weighed on 17 August 1351 is as follows:

R

Yeight  C.0. Ped or ATt
» 1be, of Roter ¢ -

& . Belicopter As Weighed 83,2 2.1 aft

- : Deduct Flight Test -121,2

; F ' - m'wn“tm

[ - i - .

% i Weignt Empty 522.0 5.0 aft

Useful Load

Y
E
o]

| POt - 185,

© 0 Pued (25 gals) 156, - - )
' Oross Welght (Eormal) 863,0 1.9 afs
Oross Weight { Ineiuding '
Flight Teat:Instrumentation) 984,2 0.9 fd

Tne hLalicoyter has been placardad requiring the battery to

be installed for all flights with sikid gear md extended
tail boom,

&

e A N oy T e e st At B
2=
-
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=R <ot pUYUYNLLL / 7 o PAGE .
cgf‘f Cetdoiaiion 2
; ﬁ. LOVIS 3, RISSOUR! L AL S };i
REVISSD__ _ . MOCEL.__. ra¥)
Loa.2 Qroup Wsight Statemsnt »
|
ROTOR GROUP 22L.% 1bs. ;
Blades 96,1 1bs, ;
Blade Retention 63,7 *
Hubs 65.0 *
TAIL GROUP { VERTICAL PIK) 12,8 1bs,
BODY QROUP 51.9 1bs,
: Forward Saction uis 6 1bs,
?ail Section 7.3 *
ALIOETING GEAR (SKIDS) 1094 1vs, |
POWER PLANT GROUP 65.7 1bs,
Engines 31,7 1bs.
Starting System 5.0 7
Puel Systen 33,0 =
F’I_Xﬂ) BCUIPKENT LL O 1bs,
instrusents 8.0 1bs,
Flight Controls 15,0 »
Xlectrical 6,0 "
~ Purnishings’ 15,0 *
ACTUAL m_r_sg: An TR Sl 1bs,
_ WEIGHT EMPTY - - 522,0 1bs, ‘
USEFUL LOAD 33.0 lbe,
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'
H
}
!

% Lolo3

_;{l__g.‘ght Test Instrumantation

!
.

e following

besn installed:

Fual Flow Meter Installation
i Cerro Bsnd in Control Stick

- Battery Shelf

2L-Volt Baitery

- é;-%lt ‘Batteries {3 Required)

Osgillograph

Oscilliograrh Shelf
Bridge Balancs Bor
Control 8tick Holder

Rotor Balapce Flates

Total Instrumentation Weight

- Misc, Test Wiring, Plugs and Gages

f1ight test instrumentation has

1.6 lbge

R
j
be? ™
56,0 *
8,1 *
11,0 *®
2,0 "
S "
5.3 "
1.3 "
30 v
121.2 1be.

- S
- ‘"
5 . 5 0

e

i

LT TR

"
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52 MIDONRELL 7 s
—F RROUL L LY

REPORT .

T. LOUIS 3, BiSSOUR!

b.2

L.3

XH-20, KO, 1, USAF L&-68

The =e-dulilding of the YH-20, No, 1, was started
in August upon receipt of authority from WADC. The
rag jot helicopter is schadulsd for completicn by
19 September, to be ready for pick-up by WADC aircraft
o 20 September, After display by the Fropeller
Letoratory to Ordnance persommsl visitors, it will b

roturned to MAC.

Preliminary Evaluation of Instrumsntsiion 27=Foot

Diamster Rotor, XH-20, Mo, 2

Flight testeconduoted in July contirned higher
control rorqu’ and reduced control response of the
27-foot rotor fror those obtained with the 20-foat
diameter rotor, is repgrm in Progrsss Reporsd
K5, .59 for July 1951, ths xﬁ-zo, No, 2; has been
instrumented for tue msasurament of stdck forcss and
stick position aml blads ses-sev motions. Alter
tracking ths rotor blades snd sdjusting the rem
Jets for mrotaod thrust, instrument ground tasts ..

were sordustad on 31 Aungust. An evaluation of the

vos e

queiitetive and quantitative dates obtained le under-

vay o determineé the additional tests necessary.
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N ST. LOUIS 3, MISSOURS REPORT. . £222
= REVISED__ . __ ___ . moogL_ __ XH-20
Wi i T - i
..gf - i !
g Qg ! '.
3 ‘ Test Nos: 134 end 135 Pilot; C. R. ¥ood, Jre ;
‘ I
* 4 i Datas: 13 and 2C August 1951 Helicoptar: © No, Z. |
iR |
Tk ; ‘
i o | Rotor: 27=Foot Diameter 12-Inch Chord Blade Powared By Modified

; Ram Jets WMoz, 32 and 33

Purposes To Track Blades and Adjust Rga Jets for Increased Thrust

-

Renmarks: <The helicopter wes tied down to track the blades and to
adjust the thrust of the ram jets o roduce the mcr-ouod
thrust indicated during Test No, 133,

.

-

i - ?iight__‘l'im: 00:00
Running Ti=s: 00:14

Total Piight Time to Date:  32:06#
Total Punning Time ic Date: 126.50#

;A

FRVSEPURIE WP oAt A o L =

"

*Total for XH-20, Nos, 1 and ?

s o SRR
5 S
i
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MAC 200 RPNV T I

— .
DATE AL wuplsuneus

weic MSDONNELL /7 ¢ Corsora
e e - ;

R

'

oaGE... .. 6

REVISER__ an 2323
ST. 10413 3, MISSOURI ReporT 2322
sEesED - WoEL.. XH=20
! .=
{ |
3 :
i Test No.: 136 Filot: C. R. VWood, Jr. '
5 i
! Date: 2l August 1951 Halicopter: Mo, 2, :
Rotor: 27-Post Dizmster 12-Inch Chord Blade Powered By Modifisd
i

Parpose:;

Remarirs:

Flight Tise: - 00:00
Running Times O0:18

#ToLAl for XH-20, ¥oa, ) and 2

# The indicated pitch is to be checked,

- Tc Evaluate Centrollability of Rotor Assembly

Oseillsgraph tracet dats were obisined st 500 to 530 RPN

at 20, 30 and L° indicated pitet while dispissing the

cycfic stick longitudinally spproximately full travel at

highsw

tban normal rate of contrel displacewmecnt, Tne

rotor ves rough, required tracking, snd the daiz were
umwnblé.

Total Fiight Fine ¢

-

Total Ruaning Time to Date: 127:08x

o R 3
v

R TN

-y

F
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§ i pate 15 Sertember 1951 M‘,Qt}p@.v AR} /g;& . {/ / . pacE 17
REVISED_ . o = 7T eiboralion agroRT ... 2323
ST LOUIS 3 MisSCURI
REVISED._ — .o .. mooe . EXB-20
) {
|
: Tast No.: 137 ' Pilot: C. R. Woed, Jr.
l
: Date: 25 August 19%1 Helicopter: Nc. 2,

Rotor: 27-Foot Diamster 12-Inch Chord Rlade Fowsred By Xodified

Rar Jots Mos, 32 azd 33

Purpose: To Evaluate Controllability of Rotor Assembly

Reparks: The ram jete lightad satisfactorily at lowv speed but did

not devclopy normal thrust for rotor acceleration, The

]

b

t
[}

v
A
L

o instrumentation wag inopu'ative because of moisturs in
the thermoccuples, 'The test wes teminated for the

atrain gauges to dry.

Flight ¥ims: 00:00
} Rumning Time: 00108

£
:
Xy
i
3
"
ar
@
-~
o
n)
~3
"

# Total for FH-20, Wos. 1 and 2

2T v e W e AR

* e remme e BT

.
I
|
]
'
'
‘
!

PR
L3
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- REVISED e - ST yootation. RepoRT_ __ 2343
- ST. LOUIS 3, BISSOUR:
A3 REVISED. . tsooeL . XE-20
r e . ~— =
S s
N - | :
3 | Test ¥o.: 139 Pilot: C. R, Wosd, Jr |
N : |
; : Date: 31 Awpust 1951 Helicopter: No, 2. !
"'? B4 i
} . Rotor: 27-Foot Diameter 12-Inch Chord Blade Powered By Modified
H
.'::’.]‘

Rdr Jets Nos, 32 and 32

. '

: Purpose: To Maasure Control Force and Position and Rotor Blade Dats
% ) Remarkas The XH-20 was tied down for these tesis. Fam jet operation
| was gatisfucto~y for the recording of oacillograph data
' under the following <onditions: . ¢
* RPN FUEL FLOW ACTUAL PITCE
) 560 mg?z?j 2 3/u°
600 760 . 3° .
s | 560 ® P ,
- | 510 720 20
| s 7o 2 )
% - 560 680 11/20 _
560 700 11/20 .
Preliminary qualitative oontrol force and pcaition and
i Llade flapping data wers obtained at ) rates of longitudinal
f coatrol displacemant; slow, medium and fast control feress,
a | Flight Time: 00100 .
i t Rumning PTime: 0C:L2 |
. Total Fiight Time tc Date:  32:06% |

Ay

% Total for XH-20, Nos. 1 ead 7

L
O N PR -

nH e

i
Totsl Running Time to Date: 127:35Rs ‘ i
!
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Modifisd XB-20, No, 2

Aother evzluation of the 27-Zoot diamster rotor

will de condusted upon repsir and =modificatisa of

Ram Jets Yos, 32 and 33.
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