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RESEARCH INDICATES PROMISE OF 
 
.... 	 ULTRA-mGH SPEEDS WITH RAM JETS 
 

... 
The possibility of leaving New York at noon and arriving in San 

Francisco an hour before noon, Pacific time, is in the offing if research 

objectives on the ram-jet aircraft engine are attained, it was suggested 

here today by scientists of the National Advisory Committee for Aero

nautics. 

A demonstration of ram-jet flight research was made here today 

'" ~ by NACA pilots before a gathering of leading industrial and military 

engineers who were invited over a tbree-day period to inspect the facili 

ties of the NACA's Flight Propulsion Research Laboratory and to be 

~ , brought up to date on the latest advances in aircraft propulsion research. 

• 
The ram-jet engine is one of the simplest means ever devised for 

propelling aircraft. Frequently dubbed the "Flying stovepipe" if consists 

in 'simple form of a chamber, open at both ends containing fuel injection 

nozzles and a burner similar to a gas burner on a kitchen range. Air is 

compressed upon entry into the chamber, (the higher the forward speed,. ~ 
., 	 -;	 the greater the compression) mixed with a spray of fuel and ignited at the 

burner. The exploded gases are ejected rearward as in jet propulsion 

. .. causing the aircraft to be propelled forward. 

Because compression increases with forward speed, the ram-jet 

appears most attractive for supersonic flight within the range of atmos

.. phere. In fact, it is indicated from theoretical computations, verified by 

experimental research, that a simple, very light-weight ram-jet engine 
... 



- 2 

~ 

would produce at twice the speed of sound a thrust equivalent to that pro

" duced by seven or eight of the largest reciprocating engines with propellers. 
4., 

Despite the apparent simplicity of the device which holds so much 

promise for high-speed travel, a considerable amount of intensive, systematic 

research is required before a practicable ram jet can be developed. Among 

the problems are: the maintenance of combustion in a high velocity air 

stream; improvement of combustion efficiency; more effective conversion 

of velocity energy to pressure energy; and a satisfactory means of getting 

a ram-jet equipped airplane up to the speed required to efficiently compress 

air by ram (from 400 mph). Notable advances have recently been made on 

all these problems causing belief that the ram jet may eventually prove
~ 

" feasible of successful development. 

.,. So far, no aircraft has yet been propelled by a ram-jet engine. The 

NACA demonstrated flight research techique todaYlby suspending a small 
.... , 

ram-jet engine beneath the fuselage of a Northrop P-61 airplane. The 

main purpose of this test arrangement is to study means of starting 

"'I combustion and controlling the flame in a relatively high velocity airstream. 

The particular ram-jet used in the demonstration had a narrow 

rectangUlar cross section and was mounted inside a small wing section." 

The rectangular ram jet engine has several advantages, among them being 

easier construction of a variable area discharge nozzle, easier construc

tion of the flame holder (a device for keeping the flame from being blown 
~ 

-1* out by the air as it rushes through the engine), and adaptation to location 

~ 
entirely within the wing of an airplane. 
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JET ENGINE TEST CENTER: Aerial view of the National Advisory Committee for 
Aeronautics' flight ·propulsion laboratory located on the edge of Cleveland Municipal Air· 
port. Largest wind tunnel visible is the altitude tunnel. Largest building in the foreground 
is the engine research center where new materials, fuels and lubricants for jet engines are 
under development. (NACA Photo) 

Supersonic Compressor, New 
• 

Ramjets Revealed at NACA Show 
~ 

First inspection of Cleveland Flight Propulsion ltesearch 
Laboratory unveils jet engine progress to 1,000 engi
neers and executives. 

By ROBERT HOTZ 

Results of the first solid year of in engines loom in the immediate future. 
tensive research on turbojets, ramjets Practically no work is being done on 
and rocket engines by the Flight Pro reciprocating engines in the vast re
pulsion Research Laboratory of the search laboratories on the edge of Cleve-
National Advisory Committee for Aero land i'vIunicipal Airport that were origi
nautics were revealed last week in the nally built to make possible a 4,000 hp. 
first annual inspection of NACA's reciprocating engine. 
Cleveland, Ohio facilities . The 4,000 hp. engine required testing 

Participating in the inspection were facilities to produce 20 lb. of air per 
1,000 aviation executives, engineers and second. Jet engines now under test at 
military representatives who also saw Cleveland already require 80 lb. of air 
Dr. Hugh L. Drvden. new NACA re per second and jets now on the drawing 
search director. presiding in his new board will require up to 400 lb. per 
role for the first time. second. As a result an extensive con
.. Improvements Loom-The NACA struction program is underway to pro
show indicated that while jet and rocket vide new tools for the high altitude and 
engines are still in a relatively crude supersonic testing required by the now 

f 	 state, basic rcsearch has progressed con well-defined trend in jet and rocket 
siderably farther than is generally real progress. 

~ ized . As a result substantial gains in the In addition to two supersonic tunnels 
power, durabilitv and produceability of already operating, two new ones are 

~ turboprops, turbojets. ramjet and rocket under construction, one of which will 

AVIATION WEEK, October 20, 1947 

reach mach number 5. The other will 
be many times larger than any super
sonic tunnel now undergoing construc
tion . 
.. Supersonic Compressor-Probably the 
ou tstanding development exhibited at 
Cleveland was the NACA developed 
supersonic axial flow compressor that 
has bcen successfully operated in freon 
gas and free air at supersonic speeds. 
This development permits a single stage 
compressor to do the work that formerly 
rcquired multi-stage compressors. Ac
cording to Dr. Dryden the supersonic 
compressor promises drastic reductions 
in size, weight and complexity of con
struction at a cost, at least initially; ;of 
some loss in efficiency. The laboratory 
is also working on mixed flow type com
pressors. 

Among the other fields in which in
tensive research is under way are: 
• Ramjets-Speeds up to 1,500 mph. 
have been attained by 16 inch test 
model ram jets in drop tests off the 
Virginia Capes. Five different designs 
are now under tcst. Basic research com
pleted to date indicates that ramjet 
powered, load-carrying aircraft with 
ranges of from 2,000 to 4,000 nliles at 
speeds of about 1,400 mph. are now 
possible. Main lines of ramjet research 
include avoidance of flame blowout at 
supersonic speeds; improvement of com
bustion efficiency; better pressure re
covery methods and the search for , tlle 
most efficient means of bringing an air
craft up to the high speed (above 400 
mph.) required for initial compression 
in ramjets. 
• Fuels-Strong indications are that me
tallic compounds will replace current 
types of fuel in jet and rocket engines 
offering an increase of combustion ef
ficiency per unit up to 20 times that of 
conventional fuels. Only the eventual 
use of nuclear energy appears to offer 
more promise than the metallic com
pounds based on boron and aluminum. 
• Materials-Development of a new type 
of material called Cere mal-a fusing of 
ceramics and metallic alloys-shows 
promise for turbine blades. Other de
velopments include coating of metallic 
alloys with ceramics and considerable 
progress in working ceramic materials 
into the intricate shapes required in jet 
engines. 
• Thrust Augmentation-Three methods 
of thrust augmentation have reached an 
advanced state of development-after

burnin~~lifLiWED~"\tYgPT-!ll('nhi I 
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EXPERIMENTAL RAMJET' F1ight testing of an experimental rectangular ramjet is 
shown at the National AdvisolY Committee for Aeronautics Cleveland flight propulsion 
laboral-ory. Other NACA ramjets have attained a speed of 1,50· . 1, n free Sight . .. 
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U. S. Rocket Plane 
 
H"its 1 700 "M PH 
 I 

I 

BY ROBEaT S. BALL 
staff Carrespondent of the Detroit News perfecting con troIs for the super

Copyri&'ht. 194'7. by the Detroit Newt sonic aircraft, whose wings are so 
DETROIT {JP)-American robot rocket planes have crashed sharply s:;ve?,t back that they re

the sonic barrier at blistering speeds in the neighborhood of semble a V. 
1,700 mUes an hour, a high government offtcial revealed today. Today's disclosures coincided with, 

The fiights have been carried on for months from a lonely but w~re not. a part of, ~h~ first an
island off the Virginia coast, where the National Advisory Com- n.u~l. mspec~!On by military an,d 
mittee for Aeronautics (NACA) has a small experimental station c~vlhan engl!1eers of the NACA s , l11ght propulSIOn research laboratory 

This disclosure of American progress in the field of super- at the edge of the Cleveland Muni
sonic fiight-whcih is flight faster than the speed of sound-was cipal Airport. 
prompted by publlcation Wednesday of accounts from England This $50,000,000 government re

~ of the 900-mUe-an-hour flight of pUotless rocket craft ~earch plant, which Detro~t sought 
.. . , ' m 1940, has been operatmg at a 
As m the Engllsh experiments, constantly accelerating pace for five 

the American ' focket ships are throughout its brief but sensational years. It now has a staff of more 
Ilaunched at high altitude from a fiight. than 2,000 technicians. 
fast-f1ying bomber. Their controls "It will not be many months be- Among the 270 civilian engineers Iare pre-set to send them diving into fore we have a piloted aircraft who toured the vast laboratories .. the sea after a fligh t of 20 to 30 break through the sonic barrier Wednesday was Charles A. Lind
miles. (750 miles an hour at 30000 feet) bergh, who headed the NACA com-

Telemetering d,evices installed in although he will be fiying a turbo~ mi~t~e ~h\Ch originally planned .t1?-e 
the robot automatically transmit jet plane with a rocket boost .. the facillty m 1940. It was hiS first V1S1L 

per tinent data. to observers aloft Government spokesman said, ' 
and on the ground. Radar also is It was revealed that great progress 
used to track the rocket plane had been made In recent months in 

It 
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•eVlces Experts View •upersonlc 

HIGH SPEED MOTION PICTURES of the flame exhausting from a special burner used for 
t he study of th rust augmentation in jet engines at the Flight PropCJlsion Research Labora

~ t ory enable scientists to study the operation. 

By CHARLES TRACY The saw a $50,000,000 research will make supersonic flight lIafe,• Aviation E ditor center and the 2000 technicians and reliable and useful. 
Behind guarded gates of NACA's scientists It employs struggling to During tours through the plant 

Flight Propulsion Research Labora- produce power plants and fuels they witnessed elaborate demon
t ory at Cleveland Airport Amer- to drive planes beyond the speed of strations of new materials and 
1ca's top aeronautical br~lns re- .!'ound-763 miles an hour. methods. 
viewed for the last three days de- Although rocket and ram-jet Whirling Turbines velopments toward one of aval- missiles have been flown aA; speeds 
tion's major goa}&-8up ers onlc up to 1700 mUes an hour, NACA's sawIn darkened test cells they 
mght. 	 function is to furnish data which whirling turbines, cherry red from 

I 	 1800-degree heat, watched by tele
vision as supersonic shock waves 
reacted on models In the high
speed wind tunnel and saw thund

"Flying Stovepipe" ering rocket engines spit flames in 
actual test runs.NACA scientists said the ram

jet Is one of the simplest means Goals are to increase rellabil1ty, 
ever devised fOr propelling air life and performance of wartime
craft. Frequently dubbed "the fly , dev.eloped jet engines. 
ing stovepipe" It consists of a'j The visitors were told of newchamber, open at both ends, con fuels being investigated- fuels ataining fuel-injection nozzles and.. hundred times more powerful thana 	burner slmlliar to a gas burner current high test aviation fuel. on a kitchen range. 

If research objectives on ram-jet 
I Because compression increases engines are attained NACA officials with forward speed, the ram-jet said, it soon may be pbsslble forappears most attractive for super planes leaving New York at noon sonic flight within the range of to arrive on the West Coast anIthe atmosphere. Research has in- hour before noon, Pacific time. 

Idicated that a simple, light-weight ,.. That would be coast to COBBt Inram-jet engine would produce, at three hours. twice the speed of sound, a thrust 
equivalent to that of leven or eight A demonstration of this powerful 
of the largest conventional engine new engine was made by NACA 

pilots. With a small ram-jet sus
pended beneath the fuselage of a 

with propellers . .. 
CUrrent modelll are being tested Northrop P-61, they passed low at;. ,from Wallop Island on the Virginia high speed across the airport.I coast where they are launched by Flames streaking from the model, speeding bombers and followied by ... indicated its operation and illus

I telemetering instruments which trated how actual flight research 
I record flight characteristic!!. is carried out. 
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ARROW JET PLANE I 

PICTURED ON WAY: 
Gas Men Hear Prediction of 

NACA Official 

Supersonic jet airplanes of thE 
 
future may be shaped to r esemblE 
 
an age-old weapon, the arrow, ac· 
 
cording to John F. Victory, execu· 
 
tive secretary of the National Ad· 
 
visory Committee fo r Aeronautics 
 

Speaking yesterday before a sec· 
 
tion meeting in Hotel Hollenden a1 
 
the 29th annual convention of thE 
 
American Gas Association, Victor~ 
 

predicted that "r eally high speec 
 
flight" of around 1,500 miles ar 
 
hour w ould "r equire extremel~ 
 
thin wings of such radical sectio~ 
 

~ 
as diamond or circular arc shapes.' 
 

Most promising of the variou: 
 
jet engines now undergoing devel;


• 	 opment is the "ram-jet" under in· 
vestigation at the Cleveland lab· 
oratory of the NACA, Victory said 

"Aside from its fuel control, the 
... 	 ram-jet has not a single movin@ 

part," he explained. "It is a simple 
tube into which the air is rammed 
and compressed by the forward 
speed of the airplane, and in which 
fuel is supplied and burned. 

Effective Compression Ratio 
"The r am-jet system promises to 

be an efficient Lorm of propulsion 
for fli ght at 1,500 miles an hour. 
At that speed it~ compression ratio 
will be about eight to one, approxi. 
mately the same efficiency as is 
now obtained in the best r ecipro
cating engines." 

Victory pointed out that the ex
tremely thin wings needed in the 
future "will severely limit the r oom 
in which ~dequate internal strength 
can be developed. But the struc
ture of future high-speed airplanes 
will have to be enormously 
stronger, yet lighter and of small 
dimensions. " 

When the iet age finally arrives. 
planes w ill probably fly either at 
speeds of less than 600 miles an 
hour or more than 800 miles an 
hour, according to Victory. In the 
"transonic r egion" between those 
two speeds, stresses are created 
w hi e h form dangerous shock 
waves. 

In earlier talks before the con 
vention, two other government oHi 
~ials renewed warnings of a "win
ter of concern" ahead for suppliers 
)f natural gas, oil and even coal. 

Bar r i n g unseasonably warm 
weather, there will be shortages of 
fuel this winter throughout the area 
from the Appalachians to the 
Rockies, according to Max W. Ball, 
director of the oil and gas division 
:)1 the Department of the Interior. 

During the next f ive years, Ball 
laid, supplies of fuel oil will prob
lbly continue t o be inadequate to 
meet vastly increased demand. Nat 
ural gas supplies will 	gain steadi 
ly. while after this year coal will 
be relatively plentiful 	unless great 
amounts are exported. 

Nelson Lee Smith, chairman of 
the Federal P ower 	 Commission, 
called on the industry to impose its 
own "sensible restr ictions" at the 
distribution level to meet the pros 
pective curtailment of supplies this 
winter. 

Ralph A. Sherman, assistant di
rector of the Battele Memorial In
stitute in Columbus, 	 said he be
lieved that use of atomic energy for 
producing electricity 	 w ould have 
little effect on the demands for gas. 

0/' 
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:1 Capt. W. S . Di~hl~, U.S. Navy 

Airport Lab's 
:ISecrets Open 
.For First Time 

Hitherto secret precincts of the 
sprawling NACA flight propulsion 

Illaboratory at Cleveland Airport 
were thrown open to 300 aircraft in. 
dustry executives and research ex· 
perts today for the first time since 
the laboratory was opened in 1942. 

During t.he nex t three days more 
than 1,000 of the nation 's leading 
aviation experts, both military and 
civilian, are to view demonstrations 
of the developments and research 

II
projects under way at the labora
tory. 

Hosts at the three-day invitational 
open house were J ohn F. Victory, 
executive director of the National 

J. W. Crowley, a~sistant 
director 0 research, NACA \ 

Advisory Committee for Aeronau
tics, and E. R. Sharp, director of theICleveland facility. 

Also on hand for the mass inspec
tion were Dr. Jerome C. Hunsaker, 
chairman of NACA, and Dr. Hugh 
Dryden, NACA director of aeronau1' tical research. 

, Schedule of events for the day 
included a preliminary statement 
and exposition of the experimenta
tion now being carried forward, 
particularly in the field of jet and 
rocket fuels, by Sharp and Victory 

The inspecting group today was 
cpmposed largely of representatives 
of the aircraft manufacturing indus
try. Tomorrow's guests will be 
Army, Navy and Marine aviation 
experts. Friday the laboratory will 
be visited by representatives of 
Cleveland industry, especially those 

I	engaged in the manufacture of air 
craft parts and accessories. 

,.. 
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•Top ',400 M.P.H. In 
 
~,--- ...... - 

U.S. Jet Engine-Tests 
BY WALLACE R. KATZ In commenting upon that here, oftlcials who asked not to be 
 

Speeds in excess of 1,400 miles an hour have been re- Identifted, said that if that represents the peak of achievelllent~ 
 

eorded by United States Navy ram-jet engines in tests off the British are "far behind" both the Navy and the NACA, whloll: 
 

V· .. t ffi·al di I sed h tod now has under wayan extensive drop test program with ram-Jet.the lrglma capes, governmen 0 Cl S 8C 0 ere ay.
th d engines, with speeds expected to reach up to 2,000 mlles an hour. bI· The disCIosures were made pu Ie as e Becon group 

. . . . At yesterday's ftrst demonstratioru at the laboratory's ftrst 
of 300 VIsItors-mostly military-went through the Cleve- inspection four newspapermen present were cautioned orally and 

land laboratory of the National Advisory Committee for in writing' that they eould not report anything of what they saw 

Aeronautics on the second day of the big facility's first an- or heard without approval of Washington ofncalls. 

DUal open house. Today, apparently, the lld came ofr. International News Serv


• • • ice quoted M. B. Ames, chief of NACA's aerodynamics branch, as 
A recent estimate from Enliand' places the ~peed 01 a British saying "l'I.ying stovepipe" ram-jet guided mw!lles launched from 

englne at 900 miles an hour in a drop test. B-29s have reached speeds up to 1,700 miles an hour. 

~O'\~M-
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In its only telt ihu far, the ASlOCiateci Preu "ported, the The Navy's tests, which have been under way at least two 
NACA, unl' the least powerful of MYeral .. of ram-jet enrines, years, are more spectacular in that the ram-jet engine is launched 

., hit a ~euured speed of neM'1y one alul a half tim. the speed trom shore by havin, attached to it our huge rocket motors. 
of lOund or sUptl,. mon than 1000 mUes an hour. " , These rockets bring the engine up to the speed necessary to pro-

Another test with a somewhat more powerful modification vide the ram effect, which enables the engine to fly by itslf. • 

of the aame engine is scheduled shortly at ita testing station rrhe United states holds the world's speed record for piloted 
north of the Virginia capes, with an expected speed of 1,200 miles aircraft at 650 miles an hour. Combat-type airplanes now are be~ 
an hour. ing designed and built for speeds exceeding 90 per cent of the 

More powerful engines of the same overall diameter are being speed of sound. That puts them into the trans-sonic range, the 
readied for subsequent tests, with expected lPeds of 1,800 to 2,000 unexplored area where the problems of both sub-sonic and super-
miles an hour. sonic ftight are encountered. 

This particular tYte engine is taken to altitudes of around The speed of sound normally is considered 760 mUes an hour, 
six miles under the belly of a B-29 and dropped into the Atlantic. Tum to Pa.ge 7, Column 6 

----____-=-10· • Engineers are not willing to pre: I dict any early achievement of su-= 
personic speed in piloted aircraft,1,400 M.P.H. 

) I the simple fact being that 	nothing
Continued from Page 1 properly described as an aircraft 

has yet exceeded the speed of sound 
1 I	ibut this varies 100 miles an hour in ; I in flIght. 

both directions with change in "I, : "Missile" Experiments• temperature. I The tests in this country as well 
 
The Virginia project has been as the ones in England are more 
 

i lknown as the "Bumble Bee." Tne properly described as being "mis

engine was shot off the New Jersey ~ 
	 II sile" experiments. since they do not 

. involve the use of aerodynamics to 
coast into the ocean. l obtain lift. 

Both the Navy and the NACA Tomorrow the NACA will enter
get actual in-flight recordings from 

l

'I tain another group of 300 guests, 
their high-speed missile s by means : molt of them Cleveland manufac
of telemetering. the automatic radio turers allied with the aircraft in

reporting to ground stations of the dustryas makers of parts and acces

recording instruments in the missile. sories. 
These records al80 are checked by The well-organized and tightly

radar measurements. timed toW' will take the visitors to 
 

16 demonstra tions and lectures and 

No MovlD&' Paria will show in details, never pre


A ram-jet engine has no moving viously revealed to a civilian group. 
 
parts, except itself. The compres how the Cleveland laboratory is ex

sion of air needed to burn fuel is panding the nation's aviation r e
attained by the engine's own for ··search and know-how. 
ward Ipeed. Because of that. it TodaY'1 guests included Brigadier 
 
cannot operate below 400 miles an General E. P. Sorenson of Wright 

hour. For economic operation a Field; Rear Admiral W. G. Tomlin

considerably higher speed is desir son. office of the chief of naval 
 

I I able. The faster the movement. operations; Colonel J. B. J acob. lec

the more efficient the engine. retary of the Research and Develop


Another limitation of the ram-jet ment Board of the new unified serv

is altitude, since it must stay within ices. and Charles A. Lindbergh. 
 
the range of the earth's atmosphere. Lindbergh was a member of the 
 
The higher it goes. the higher itlll~": original committee that planned the 
 
speed must be to obtain the needed Cleveland laboratory but this was 
 
volume of oxygen. his first visit to the research center. 
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Supersonic 
 IF 
 
Speed Given 
 
Lab Preview 
 

Awed by the disclosure that the 
U. S. Navy and the National Ad
visory Committee for Aeronautics 
have pierced the curtain of super
IOnic speeds with their tests of ram
jet engines, a hushed crowd of 300 
Cleveland aircraft parts and ac
cessory manuf a cturers today 
watched demonstrations on the final 
day of the first annual inspection 
of the NACA's Flight Propulsion 
Laboratory at Airport. 

A "technical revolution" is on, Dr. 
Hugh L. Dryden, director of aero
nautical research for the NACA, 
told today's visitors, many of whom 
had never before been admitted 
through the gates of the mammoth 
research center. 
Tells 	of Goal 

That "revolution," Dr. Dryden 
said, is a development of the war
time use of jet engines and rockets. 
One of NACA's major goals, he re
lated, is the attainment of super
sonic flight (above 763 miles an 
hour) , of "piloted and pilotless air 
craft." 

The function of the NACA, he ex
plained, is to furnish the basic 
scientific and technical data which 
will make supersonic fiight "not 
only possible bu t safe, reliable and 
useful." 
Tum to Jets 

Confirming a report contained in 
an exclusive News story from Lang
ley Field a week ago, Dr. Dryden 
lold his Cleveland visitors that "lit 
tle work" is now being done here 
on reciprocating engines because 
.. they already have reached an ad
vanced state of development." 

Less than 5 per cent of the lab
oratory's current research is being 
directed to reciprocating engines. 
The big job of the present-and the 
future-i. with turbo-jets, rockets 
and the ram-jet. The latter, Dr. 
Dryden aaid "is in a somewhat 
earlier state of development and 
use," 

He divided the "speed spectrum" 
of NACA test engines as follows: 

TURBO-PROPS, for speeds up to 
those at which h igh propeller effi
ciencies can be maintained-450 to 
550 miles per hour. 

TURBO-JETS, for speeds from 
500 miles to speeds of one and a 
half times the speed of sound. 

R4M-JETS, for speeds from 763 
miles an. hour to "several times" 
such speeds. 

ROCKETS, for "extremely high" 
speeds with burst! of power in 
flights outside the earth ', atmos
phere. 

To those close to NACA develop
ments but whose mouths have been 
closed by r eDons of military se
curity, Dr. Dryden's r evelations did 
not constitute news. Speeds of more 
than 1,000 miles an hour were at. 
tained at an isolated Virginia . ta
tion by NACA two years ago. A 
speed of 2,000 miles an hour "may 
be expected loon,·' otftcials said. 

' 
. 
: 
· 
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HEAR ROCKET Will 
 
GIVE SUPER-SPEED 
 

l lr Lab Visitors Told 1,500 
M. P. H. Is Only Start 

Speeds of 1,500 miles an hour 
.....hich have been attained by pilot
less aircraft or m issiles launched 
experimentally by the United States 
lor'avy may be exceeded by a wide 
tnarii,n in the not too distant future 
when rocket engines r eplace the 
ram jet engines with which the 
navy's missiles were powered, it 
was indicated here yesterday. 

Rocket engines already have 
reached a "state of practical utility" 
and research effort will greatly ex
pedite their development, military 
representatives attending the sec
ond day of the first annual inspec
tion of the flight propulsion re
search laboratory of the National 
Advisory Committee for Aeronau
tics were told. 

RAM-JET. RESEARCH with an 
airplane serving as a nylng test 
bed was demonstrated here yes
terday when a P-61 Black Widow 
fighter plane carrying a model 

In the . "speed spectrum" of the 
various types of jet engines, the 
rocket should be placed at the top 
as the engine for "extreme high 
speeds, for short burst of power, 
or for flight outside the ear th's at- I 
mosphere," Dr. H. L. Drydet?, 
N. A. C. A. director of aeronauh- I 
cal research, told the visitors. 

The ram jet engine should be 
liven a position secondary to that 
of rocket engines in the speed 
range, Dr. Dryden said. He said 
the r am jet promised most in the 
range from sonic speeds, roughly 
'100 mUes an hour, to speeds sev
eral times that of sound. 

Eqland BehlDd U. S. 
The ram jet, Dr. Dryden added, 

II in an earlier state of develop
m ent and use than the rocket or 
the turbine-jet engines. He de
scribed it as the most attractive 
power plant for speeds in excess 
of about 1.000 miles an hour where 
reasonable flight distances are re
q uired. 

Scientists attending the inspec
tion were besieged with questions 
as the result of an' announcement 
that the British had obtained a 
Ipeed of 900 miles an hour from 
• pilotless aircraft dropped from 
• Mosquito bomber. 

ram-Jet engine suspended under 
the fuselage was flown lor the 
benefit 01 visitors to the inspec
tion 01 the mght propulsion re
search laboratory 01 the National 
Advisory Committee lor Aero
nautics at Cleveland Airport. 
The ram-jet engine is started 
only alter high speeds are at
tained and its startinll' character
istics - thrust. fuel consumption 
and combustion efficiency - are 

then determined at varloUl 
altltudel. 

.• ed not 
Several scientists, who ap'that the 

to be identified, asserted England 
British experiment showed . ~ica in 
wal two years behind Arne; air- ' 
work on missiles or pilotless ' ... 
craft. The NACA instituted a m.~ 
s ile research program some three 
years ago and, a year later, t he 
first craft was launched from the 
groune! at the pilotless aircraft re
lelK'ch station at Wallops Island, 
off tbe Cloast of Virginia, they 

, pointed out, adding that the craft 
attained a speed exceeding 1,000 
m iles an hour or about one and 
one-half times the speed of sound. 

A Reuters dispatch from London 
quoted British circles as asserting 
that the "latest British type of robot 
rocket plane" would be capable of 
much higher speeds than the sched
u led 900 miles an hour. 

"But this speed has been consid- I 
ered sufficient for the preliminary 
experiments ahd the req ired boost 
was not given to the rocket motor," 
Ple R~uters dispatch stated• 

The British w.re not surprised a 

reports that American robot ,et 
planes have reached speecia of 1,500 
miles an hour. 

"It will be recalled that the Ger
man V -2 accomplished over 3,000 
mnes a hour but that was, of course, 
purely a rocket and not a model 
plane." the Reuters dispatch quote~ 
a "ministr,y of supply spokesman 
as saying. 

A talk on the difficulties of 
maintaining a flame in a jet engine 
combustion chamber at high alti
tude was s'~'1l"lemented with a 
, ' isual demmstrat'll'ln in wbich a 
P-61 Alack Widow fighter plane 
carrying a rectangulh'r ram jet en

ine beneath the fuseC.qge made 
'several fly-bys a~ low altit'ellde with 
the characteristic 
marking its passage 

ralll 
. 

jet fla e 

The P-61 serves as a flyinl t 
bed for determining the starting 
characteristics, thrust. fuel con
sumption and combustion efficiency 
of the ram jet a t various altitudes. 
The ram jet is started only after 
the P-61 has attained high speeds 

,on its regular reCiprocating powerIplant. 



U. S. Wingless Rocket 
Flies at 1500 M.P.H. 

WASHINGTON, Oct. 9-(UP)
The National Advisory Committee 
for Aeronautics said today that a 
wingless ram jet missile developed 
a speed of more than 1500 miles 
an hour in a recent test of! the 
Virginia coast. 

The missile, launched from a 
B-29, was pilotless. It followed a 
predetermined course and then 
dropped into the sea. 

M. B. Ames, chief of the NACA 
aerodynamics research branch, said 
the next step will be to provide 
the missile with an auto-pilot 
mechanism which can be controlled 
remotely from all airplane or a 
land base. The NACA does not at 
the moment have any plans for 
piloted aircraft powered with a 
\'am jet engine, Ames said. 

CLEVELAND PRESS 
October 9, 1947 
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RESURCH I HDICATES PRDrnSE OF ULTIt\ IrIm-I SPEEDS WITH nAr:, JETS 
,,'.. 

Cleveland, Ohio, October 10. The possibility of leaving N-err York at :noon and 

arriving in San Francisco an hour before noon, Pacific tir:le, is in the offing 
• 

if research objectives on the ram- jet aircraft engine are attained, it wa s 

~ suggested early yesterday by scientists of the NACA. 

~ 
i\. demonstration of rma-jet flight research was made here tod~l.y by

) . 
HACA pilots before a gathering of leadinG industrial and military engineers 

vrho were invited over a throe-day period to inspect the faci litie s of the 

NACA 's Flight Propulsion Research Laboratory and to be brought up to date on 

the latest advances in aircruf't propUlsion research. . " 
~ The ram-jot engine is one of the sil;:plost llleans over devised for pro

. ~ 
pelling air cr aft. Fr e quently dubbed "the flying stovepipe!! it con sist s in 

sir:1ple form of a chamber, open at bot h ends, contai ning fuel-inj ection 

noz zle s and a burner simi lo.r to a gas burner on a kitC~18n range. Air is 

compressed upon entry into the cha.r.:ber, (the higher the forward speed the 

c;reo.tol' t ho compr e ssion) mixe d , lith a supply of fue l and isnited at the burner.
" " 

The exploded go.ses are ejected reo.rward 0. 8 in or dinary j e t propul[liol1 causing 
... 

the aircro.ft to be prope lle d forward• .. 
Because compres sion inc rease s with fOl'ward speed, the rwn j ot appears 

most att r active for supersonic fli ght "vi thin the ro.nge of t he atr:'lo sph ero. In 

f act i t i s indicat ed f rom theor otical comput a t ions , verified by expc:dmont a l 

r esearch, that a sinp l c , ver y light-we i ght ro.rn jot engi ne would pr oduce, a t 

~ t'vricc the spood of sound , a. t hrust equivalent to that produced by 7 or 8 of 

< ~ 

t 

http:aircro.ft
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~. 

... .. the larc;est r e ciprocating enginos Yvith propellers Q 

De spito the apparent simplicity of the device VI ich holds so much pro

~. mise for high-spee d travel, fJ. considerLtble alflount of intensive, systematic 

, • reso3.rch is require d before a practicable rar:1 jet cn.n be developed. Ar.long 

the problems are: the r.mintenance of combustion in a hiGh 7eloci ty air 

i'-< stream; improvement of combustion efficiency; more effective conversion of 

~ ~ velocity energy to pressure energy; and a satisfactory means of getting a 
~ 

r~m-jet equipped airplane up to the speod required to efficiently compr ess 

a ir by ram (from 400 mph). notable advances have recently beon ma de on all 

) • theso probl ems causing beli ef t hat tho r X::l jet may eventually l}rove fO ::l. sible 

of successful development. 

So far, no aircraft has yet beon propellecl by a r[L'!l- j ot engi no . 'fhe 

.. IIJAC1\. demonstrated flight r e search toc:mique today by suspending a small r am

- . 
jet cngin e b eneath tho fusol a e;o of 0.. Northrop P-61 airplane . ':'ho main 

~ 

" 7 	 purposo of- t h i s t e st arrangencnt is to study means of st::l.rting combust i on 

and controlling the fl c.me in a relatively high velocity airstre am . 
, ~ 

The particu l a r r am-.jet us e d in the demonstr ation hc_ d a narrow 

r ectangular cross secti.on and VPS mounted insido 0.. small Willg soction. The 

r ec tangular ram jet engino has soveral adva~ltages , arnon e; them being easier 
, ., 

construction of a variable area discharge nozzle, easier c onstruction of the 

... fl amo holder (a device for keeping the flame from being bloym out b y tho air 

as it rushes through the enginG), and adaptat ion to loca ti on entirGly i'ri thin 
.., . 

the ''.'ling of 3...11 airplane. 

'" 

~ 

to 

j 
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