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THIS MONTH'S COVER PICTURES

(ABOVE) Front view of a rocket built by Dr.
Robert H. Goddard in 1941. The rocket was in-
cluded in a display honoring the leto Amorican
rocket  pioneer which was held at the Los Angeles
County Museum under auspices of the Daniel and
Florence Guggenheim Foundation.  (BRELOW) George
James, president of the Reaction Research Soci-
ety, and Arthur Louis Joguel II, director of
"Project Spaceward," examinc the construction of
the rocket, using Dr, Goddard's own writings

as
a descriptive text.
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SPACE  TRAVEL

AND THE NON-PROFESSIONAL ROCKETEER

— Arthur Louis Jogquel II -

Those of us who are firm believers in the
future development of rocket travel to the Moon
and the planets are constantly being asked, "Why
do you sperd your time on something that is so
far in the future? What can a comparatively
small civilian non-professional rocket society
do that will be worthwhile to promoté space
travel? Vhy not forget these dreams and devote
your time to something more practical?™

Te idea thit only a multi-million-dollap
cntorprise, such as a national government, will
arem he able to construct and launch an inter~
1l .actary rccket has been repeated so oftcen ang
so pogitively that most rocket experimenters
grem  to forzet that there are a great number of

Ta.tzc3 iavolved in such a project. It will
tuke a great amount of money to build the first
m-.1 reeket, it is true, But what about the

poodiminary research and, almost more important,
the preparation of the public mind for such an
epochal event?

Almost all of the great inventions and de-
velopments of the past have had to fight their
way against severc odds until they were finally
accepted. A young Army officer who suggesteq
that an observer should be sent to the first
flight of the Wright Brothers airplane in 1903
was nearly courtmartialed by his superior offi.
cer, who vociferously expressed his belief that
men would never be able to fly. The pages of
history are filled with similar incidents.

Rockets already have a backlog of zccept.
ance in the populer mind, but in a large nuuber
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@ cas.- .. o soucorncd with war and  de-
structaon.  T%. onargetic military program, news
O rew and morc 4estructive guided milliles, and
1 bad case of fright over the prosent intorna-
tional situation do not help to make the average
person feel too cnthusiastic over the prospoct
of gonding a rocket to the moon.

The excellont public relations which +he
React ion Rezearch Society has enjoyed during the
past several years can be cited as pLool that
there is a large interest in rocket dsveloninent
for peace. In a world which is bombard.d cTERy
lay by news of ever more frightful weapons, bthe
thought of converting one of these weanons to a
pacifistic uce scemc to have a great appeal.

And while rockets have a number of appii-
cations dealing with mundane affairs, auch as
making metcorological surveys, the carrying of
mail, and ovher such uses, the rocket will not
really come into its own field until it reaches
out into space, where no other vehicle can
follow,

Ve are standing at tho throshsld cf +ho
"Space Age." Various estimates of tho timne ree
quired to build the first moon rocket vary ac-
cording to the amount of money considered nec-
Gssary to build the rocket, but they rangs from
a year to ten years. Only the uninfcrmed or the
obstructionist can believe that no effort will
be made in the very nocar future to reach out to
our neighbor worlds in space.

And bocausc of the military mania for .uan-
necessary secrecy, even in matters regarding
which there is and can be ro seerst, it becones
the duty of the civilian wockst groups o pave
the way for the space rocket. If the problem of
building cne is beyend them, thoy mash pat tacin
efforts into briuging about the pudiic accepo-
ance of the ineritebiliity of the foct —- that ine

terplenctary tiavel is a thing of tomorrow. ffh
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CELY RidiesCH AJDED BY

U T SIS

Important new facts about the outer reaches
of the earth's atmosphere have been brought to
light as a result of studies conducted by
the RAND Covporation, a non-profit organization
of scientists doing research for government
agencies.

Until 1940, the properties of the atmos-
phere were well known up to altitudes of approx-
imately 11 miles (60,000 feet). The Rand study,
utilizing all available channels of information
and scientific deduction, encompasses not only
the high realms of the atmosphere but even the
areas just beyond, where it has been ascertained
that an extremely rarefied hydrogen gas exists
at the tremendously high temperature of 18,000

degrees F.
The study has revealed, moreover, that

above an altitude of 50 miles, where the temper-
ature is quite low--minus 50 degrees F.—the at-
mosphere rapidly begins to grow hotter, reaching
a level of 4,000 degrees at a point about 400
miles above the earth. Beyond that it remains
uniform to its outer edges.

Kncwledge that these high temperatures ex-
ist is extremely important, inasmuch as it indi-
cates that the atmosphere extends a distance of
10,000 to 15,000 miles outside the earth—much
farther than had previously been estimated.

¥ MAnalysis of Temperature, Pressure ang

Density of the Atmosphere Extending to Extreme
Altitudes," by G. Grimmingor (The Rand Corpora-
tion, 1500 Fourth Street, Santa Monica, CaliZ-
ornia, 1948; $2.85).
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Yaa mead analysid hes Leaen czirisd ouh fov
ths u;pa utmosphere above i ocarth at +he
cquatnr and the middle latitudes, but not abuve
the polar rcgions.

Although very high temperatures cxist in
the outer atmosphere, it must nnt be inferred
that objects such as metcorites, passirg throsgh
these "hot" regions, are heated by this aix. At
these altitudes the atmosphere ig go rarsfied
thot it would have no effect in traismi*ttis: its
temperature to a solid body, but ratber toc veu-
perature of a body would bc deternined entirely
by other factors, including the rodicticn il »rc-
ceives from the Sun and loses to space. Iu a8
only at much lercw altitudes, at about AQ miles,
that the atmosphere Lzcomes vufficicntly deas
to cause the incandescent heating of a metcor-
ite.

The studies also indicate how the atmos-
vheric gases are distributed with altitude. The
main constitucnte of the atmosphere at sea lovel
are nitrogen and orygen, and these gases romain
in about the same proportion up to an altitude
of 200 miles. At highor altitudes the relative
amount of nitrogen inoroases, and between 2,000
and 3,000 miles altitulde the at,osphere is com-
posed almost entirely of nitrogen. Above 4,C00
miles the amount of nitrogen decreases very rap=-
idly, and it is mainly hydrogen, tog~ther with
some helium, which forins the remaiundsy of
atmosphere, While some of the hydrogen and hei-
ium atoms undoubtedly escape from tha carth's
atmosphere into interplanctary space, thic ioss
is compensated for by the contirual rclease of
helium at the surface of the cartn frcn chemical
processes, and possibly by the hydrougen aboms
which enter the atmosphere from interplanebary
space.

At an altitude of 10,000 miles tha atmos-
phers is so highly rarefied that the pressurs is
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~imost a billion billiion simes smailer ToLu” it
is at sea level; that is, many times les: than
the lowest pressure attainable with the very
best high vacuum pump. In this region there are
about one million atoms of air per cubic foot,
which means that the atoms are about 1/8 inch
apart. However, the atoms themselves are so
small that under these conditions they travel
about 10,000 miles before colliding with another
atom.
It is interesting to point out how these
high atmospheric temperatures arec deduced. As a
result of the action of the ultra violet rays
from the sun, the high level atmosphere is
strongly ionized—which means that electrons
have beon stripped from the atoms and molecules
of the atmospheric gas. Because of this proper-
ty, this region of the atmosphere is called the
ionosphorc. These electrons then bounce around
freely in the atmosphere and fcrm a gas of their
OWN » This gas of free electrons has a marked
offect on certain radio waves and causcs them to
be reflected in the ionosphere and be directed
back to the surface of the earth. The high at-
mospheric tcmpersturos can bo detcrmined from
experiments with these radio waves together with
the application of the atomic and kinetic theory -
of gaces. The fact that the temperaturoc re-
mains constant at this high value Crom 400 miles
out tec interplanetary space is deduced from the
kiuetia theory of very rarefied gases and the
fast that the 4individual atoms of air in this
region rise and fall of enormous distances, like
tiny bodies in free flight, before they collide
with another such atom.

The results of the Rand study are expected
to be of great value to scientists throughout
the country who are engaged in research in met-
eorology, physics, astronomy, electronics, and

aerodynamics.
6 ASTRO=-JET
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DR, ROBEKT k. u\,"\DA“D

Southern California rocket enthusiasts and
technicians held a meeting at the Los Angeles
Couqty Museum on February 4, 1© 49, te henor Am-
erica's pioneer rockst experimenter, the late
Dr. Robert H., Geddard, whosc wox jies back of
many present-day acc>mplish@cnts in the fisld of
rocket-propailed missiles.

The evening's progrem was sporsored by the
Reaction Research Cocisty in cocperzticn  with
the Museum, where an exhibit of .. Goddard's
work, sponsored by the Daniel and Florence
Guggenheim Foundation, was bcing showi.

Two of the Society's foremost techrnicians
spoke during the program, which was presented in
the Museum's lecture hall. George quCo, presi-
dent and research director, discussed "The Re-
sults and Significance of Dr. Godilard's Rocket
Research," while Arthur Louis Joguel II, direc-
tor of the Society's "Project Spaceward," spoke
on "Rockets and the Future.'

Three mobion pictures were shown, dealing
with Garmen V-2 research, the American WAC Cor-
poral rocket, and the work being carried on by
the Reaction Research Society. Over eighty per-
sons attended the meeting.

A feature of the session was a visit to the
Goddard exhibit, where Society representatives
described the material on display and discussed
the work of Dr. Goddard and its significance in
the light of recent develomments in this field.

The exhibit included two large rockets, cut
away on one side to show thelr iuturior con-
struction, and a number of other items, includ-
ing the wollu 5 first liguid-fuol rockzt, which
was flown py Dr. Goddard on March 16, 1926

ROCKE: PIONELR LOWNORED 7
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PROF DR, A. J. DE BRULN

At some date not too far in the future
when industrious historians begin to collect and
write the story of how mail was first seat by
rocket, an outstanding place in the records of
both Holland and th2 world will be allotted to
Prof. Dr. Adan J. éde Bruijn.

For more than twenty-five years, Dr. de
Bruijn has carried on experiments with rockets
for peaceful purposes. Working with very limit-
ed finances, he has succeedsd during that time
in calling intsrnaticnzl attention to the possi-
bilities of sending mail by rocket. Special
rocket mail stamps and flown covers representing
his work may be fcund in mary collsectious.

He has received honors from many Juropean
societies, including the “"Commandeur dans 1'Or-
dre Universel Merite Humain" at Geneva in 1947,
"Membre d'Onore Universitario e Accademi Ven-
etie," and many cthers.

Dr. de Bruiin's work began on September 16,
1921, when heo maip his first rocket flight; and
he fourdsd tho Nedsrlandsec DPuintevasrt Studio in
the sames year. onm its present address at
Roogeveltlean 136, Amsterdem Z,.,2, the studio,
under Dr, de Bz Jle'S diraction, 1s carrying on
both research aud public relations work in the
field of rcchet mail.

Bofore tas Legianing of World War II, the
rocket flight held by Dr. de Bruijn which at-
tracted the most public attention was the one
held on January 24, 1935. Following some ex-
periments in 193.L, the 1935 flight received a
good deal cf notice, including heing featured in
a "Polygon" sound news reol which was shown in
all of the important theatres in Europe.

8 ASTRN-JET



‘the rocxet used duriang thig fiight was ohe
Kk 264, a two-foot projectile fired from a light-
weight launching rack. The trajectory of the
rocket was quite high, and, as was the case with
many early rocket experiments, the firing crew
and spectators were permitted guite close to the
rocket during the firing. The flight was made
from Ketwijk to Zee, and the envelopes carried
all bore a special semi-postal stamp.

Continuing his work, Dr. de Bruijn builb
and fired nine rockets during the years of 1936
to 1938. All of these varried small numbers of
letters. The distance covered by these rockets
was not large—the farthest went 3 kilometers —
but of the nine flights, all but one were suc-
cessful.

His practical work being forbidden during
the German occupation of Holland, Dr. de Bruijn
was forced to discontinue these flights for the
duration, but resumed them as soon as circum-
stances permitted, firing a rocket carrying 299
letters a distance of 3.6 kilometers on May 7,
1945, end following this in the next six months
with no less than sixteen other flights, carry-
ing various amounts of mail.

A special flight to commemorate the libera-
tion of Holland was planned for September 26,
1945, but the Government authorities considered
that there was too much risk to traffic passing
on the roads near Hilversum, site of the launch-
ing. Permission for the flight to be held on an
area of heathland on October 17 was finally
sranted, but as the space chosen by the author-
ities was not large cnough, it was neccssary to
add several kilograms of deadweight to the
rocket so as to limit the flight distance.

4ven with this handicap the rockeb,  which
used a new licuid fuel, made a flight of 7.1
kilometcrs, being fired at 3:27 p.m. The cargo
of 1195 letters arrived almost intact, about 50

DUTCH ROCKET MAIL 9



s the lettors which were in the bottom of the
nail compartment being damaged by the intense
neat from the new propellant, This flight was
the 416th held by Dr. ds Bruijn, and as with all
of the othor mail flights,
special stamps and cachets.

After six mhre flights during the ensuing
year, Dr, de Bruijn celsbrated his silver anni-
versany of rocket exnerimentation. The Nedepr-
lardiche Ruirtevaart £tadio prepared a special
stamp with his picture, and a flight was held on
September 16, 19/0—-twenty-five years after the

vicncer experiment which he mede as a youth of
twenvy~oune.

the letters carried

Dr, de Bruijn's activities are not confined
strictly to rescarch. He also publishes a mag-
azine which carries news of his own and other
reocken activities, written in four languages.
Dutchy Eaglish, Tranch, and Esperanto., The re=-
centv 13A puilatelic exposition held at Basle,
Switzarlend, included a large exhibit of his
sbamnps and flown covers.

While carrying on this work, Dr. de Bruijn,
like meay other rocket experimenters, looks for-
ward +bo the day when rocket mail will flash in
a few minutes across continents and oceans.

TOP LEFT: Cover flown from Auberge to Din-
ant, March 19, 1946, MIDDLE LEFT: Cover flowm
September 20, 1945, BOTTOM LEFT: Cover flown
from Amsterdam to B'Wletering, June 21, 1945.
TC CINTER: Sheet of Dr. de Bruijn's 25th anni-
versary stamps. BOLTOM CENTER: Dre. de Bruijn
makirg a short-wave radio broslcast., TOP RIGHT:
Cover flown from Amstelveen to Oudevkerk, June
6, 1945, MIDDLE RIGHT: The "Lightning," one ¢f
the largost of Dre de Bruija's rockets.

BCITQU
R1GHD: Cover flown on Dr, de Bruijn®s 25ch an-
niversary, Soptemter 16, 1946. HA

10 ASTRO-JET



¥.1821 - 16 SEPT. 1946
25 JAAR PROEFNEMINGEN
Viva BRUNO

¥ DER N.RS.
r“m

S " o~
£

VTIOH = WAL WY

PRESIDEN

a:

DR, A 3. DE BRULIN -RAKFTPIONIER

AMSTERDANW

vy .

R ol g

13 RU N O

s M oD
STERES

sy hcstellons I



O P s b
L -

AL AL Al

% e e ey Wy Ry e

e e ol e W, i 7N Ve TG



NEW SUFEZSONLC ROCKET DIVAELOEED
NORTH AMERICAN NATIV

A new test rocket, capable of atbalning
supersonic speeds and reaching a trajectory al-
titude of ten miles, was announced early in Feb-
ruary, 1949, by North American Aviation, Inc.

The rocket, which was over two years in de=-
velopment, underwent firing tests for six months
before any information about it was released by
the United States Air Force.

Thirteen feet long, with a diameter of
eighteen inches, the new rocket, known as the
NATIV, is fired from a specially constructed
launching tower, which can be tilted several de=-
grees in any desired direction.

The name NATIV is derived from the initials
of the words "North American Test Instrument
Vehicle," Official releases did not state how
many of +the missiles had been built or fired,
but said that "several" launchings followed the
initial firing last summer.

These pictures are the first to be released
showing the North American Test Instrument Ve-
hicle, known as the NATIV rocket, which has been
tested at Alamogordo, New Mexico. (BELG{) The
NATIV is carried by special trailer to the
Jaunching tower, which can be tilted by hydraul-
ie jack screws oOn each of its four legs.
(ABOVE) Handling crews prepare to raise the
rocket and place it on its tracks in the firing
tower., The launching rails can be seen through
the maze of metal work near the top of the pic=-
ture. Notice the three platforms, arranged s¢
that work can be done on all parts of the rocke”

simultaneously after it is in position. i

NATIV : 1]



Testvs of the NATIV have been held at the
isolated firing range on the Holloman Air Force
Base near Alamogordo, New Mexico. All of the
firings were termed "successful."

At one time the aerophysics department of
North American Aviation had more than ninety
employees at Alamogordo working on the NATIV
project.

The Alamogordo crew was headed by Tom
Moore, in charge of firing and instrumentation
for flight data; Loren Sackett, director of pro-
pulsion; and S. J. Goldberg, in charge of range
instrumentation.

Constructed at North American's Downey,
California, plant where the company's rocket and
guided missile program is centered, the NATIVs
have been used as test vehicles for aerodynamic
research.

Data obtained from experimental work with
the NATIVs has also contributed to the study of
control systems for training rocket launching
crews for the Air Force.

The missiles, which were manufactured in
the machine departments of North American, were
assembled by the Aerophysics Department in Dow-
ney. Many of the instruments, radar and tele-
metering, which were used in the NATIV were also
designed and built by the Acvophysice Deparbs
ment .

At the head of the Downey project was Dr.
N. E. Edlefsen, associate toezhnical director of
the laboratory. Bill Darling was the project
engineer at the Downey plant.

The type of fuel used by the NATIV was not
revealed in the official releases, which simply
announced +that +the missile was "powered by a
liquid fuel rocket motor."

The NATIV looks very much like & scaled-
down version of the famous German V-2 (A=) roc-
ket, their ratios of maximum diameter to total
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length being almost exactly the same. Howover,
the NATIV has a fairing running along the body
from near the nosc to the base of one of the
fins, very much resembling the WAC Corporal, the
famous 1liquid-fuel rocket developed by the Jet
Propulsion Laboratory, GALCIT.*

The moveable guiding vanes are also inter-
esting, 1in that they extend considerably beyond
the edges of the four fins, as may be seen from
the photographs. In this respect they are simi-
lar to the vanes of the German-built Wasserfall
(Cateract) which was developed during the recent
war but never put into use.

The launching tower is of considerable in-
terest, From photographs it appears to be about
125 feet high, with four legs, each of which
rests on a concrcte base.

Each base contains a hydraulic jack scrow,
so that the tower can be tilted in any direc-
tion. The rocket is thus given an initial start
on the course desired, instead of rising ver=
tically and then assuming the direction which it
is intended to take,

The rocket moves on guide rails within the
launching tower during the first few seconds
after firing. Surrounding the rocket as it is
placed in the tower are three platforms, so that
technicians can work on it at all points simul-
taneously,

The rocket is carried to the launching site
on a small trailer which can be towed by a jeep.
It rests on a cradle which can be raised to a
vertical position by a crank. The number of men

* See also "Research and Development at the
Jet Propulsion Laboratory, GALCIT," released by
the Committee on Publications and Publicity of
the California Institute of Technology, and pub-
lished by the Reaction Rescarch Society in 1946.

NATIV .3



in the cruw appears to Le umall. No mention is
made in tis T7fw~> c# any nroyizion for salvag-
ing the roskol's instrimanis =fter its flight.

The NATIV is dJSuflbei as hav.ng "a long
sharp needle-nose.” Since this is not apparent
in the’ photograpis, it is probable that the ac-
tual nose is attached after the rockeh is in
position for firing, to protect it from danuage.

The visibl!s flame from' the rocxet motor
during takeoff is quit= long, extending from the
rear of the rocist in a brilliant jet almost as
long as the miscile ilself.

In reveaiiug the Air Force's guided missile
program, General Hoyt S. Vandenberg, USAF Chief
of Staff, announced at the same time that the
NATIV data was relegsed that a program was under
way to purchase guided missiles and allied
equipment to be used in new training programs
for Air Force guided missile launching crews.

President Trumen certificated $16,200,000
for the missile program in the fall of 1948. On
January 13, 1949, he certificated an additional
$10,300,000 for this purpose, bringing the total
to $26,500,000 which will now be used in pro-
cursment of missiles and allied equipment for
operational training and experimentation.

(BELOW) The liquid fuel rocket motor of the
NATIV has just been ignited, and the rocket will
roar up the 14ils in the launching tower, which
is tilted shaxply to the left. (ABOVE) The
rccket has just left the launching tower in this
picture, which was taken at a different firing
bhex “he other photographs Notice the extreme
lepzth  of the visible flame in both of the pic-

5. Announced  trajectory altitude of the
i3 ten miles, and its speed was stated as
supsrsosic"  in information released by the
United €5ates Air Force in February, 1949.  #HH#
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A ROCITIT RUCSEARCHFER PRESIUTS A NEW THEORY —

mlATGE WAR KTLLED THE  MODI

The first rocket to land on +the moon may
discover that an atomic war fought thousands of
years ago by inhabitants of our sab2ilive ron-
dered it the dead world which astronomeis know
today, according to a thecory announced by a
researcher after four years of study.

The theory that thc moon may once have been
populated by intelligent beings who discovered
the secret of nuclear fission and destroyed
themgelves in atomic warfare was developcd by
Arthur Louis Joquel II, and was presented in a
lecture titled "Did An Atomic War Kill The
Moon®?" at a joint public meeting of FutuREsearch
and the Beverly Hills Section of the Reaction
Rescarch Socicty on June 14, 1949.

"The atomic-~bomb theory about the moon is
not as far-fetched as it might sound," Joquel
declared. "The great cratcrs on the moon have
been attributed to volcanoes or meteorites, but
neither of these can satisfactorily explain some
of the features obscrved on our csatellite.

"Some astronomers believe that life exists
throughout the solar system. If this were true
there 1is nothing illogical in the theory that
the beings who once lived on the Moon discovered

(TOP IEFT) The region of crater Copernicus,
56 miles in diameter, near the central portion

of the Moon. (BCTTOM LETT) Region of craber
Tycho, also 56 miles in diameter, on the scuth-
ern portion of the Moon. (RIGIIT) The whicle

Moon, age 19 days. These photographs were made
at i, Wilpon Observetory with the 60~inch and
100 -inzh telescopas. ###

LUNAR WHEOPY 15



she power of the atom, used it for warfare, and
utterly destroyed themselves and their world."

The new theory does not discard the volcan-
ic and meteoric hypotheses concerning the moon,
but rather supplements them, according to the
researcher. Some of the craters are believed to
be scars of fallen meteors, just as such bodies
have left giant pits on the earth. And the ob-
viously volcanic craters were probably set into
activity by the terrific force of the atomic ex-
plosions.

If the moon has an atmosphere so attenuated
that at the surface it is only 10™% the density
of the atmosphere of the earth, then at an alti-
tude of about 50 miles the density of the two
atmospheres would be equal, and above that dis-
tance the atmosphere of the moon would be the
denser. Since most meteors burn out long before
coming that close to the earth, it would seem
that the same rule would apply to the moon, and
the surface would thus be protected from the
"continuous rain of meteoric particles" which
some astronomers have postulated.

So many objections can be raised to both
the meteoric and volcanic theories of the origin
of all the craters on the moon, particularly on
the problem of the titanic energies involved,
that neither of these can be accepted as entire-
ly satisfactory. However, the forces which are
known to be released in the detonation of fis-
sionable material are quite sufficient to blast
the great craters which scar the lunar surface.

Since the moon is considerably smaller than
the earth, it probably cooled more rapidly than
the earth if, as seems probable, they were both
formed at the same time. The evolution of life
on ‘the moon would therefore have proceeded more
rapidly than on earth, and may have reached a
stage equivalent to our own ages ago, the theory
continues,

16 ASTRO-JET



Ll v =a: 1 incontrovertable

that ihs me-. "o cne .12 poszessed a substane-.
tial actnosrhess and hyoavoapaere,"  said Joquel.

"This gives two alternstives; either the atomic

war was fought while the atmosphere was still

dense, before the low gravity of the moon allow-

ed it to escape into space, or else a chain re-

action from the atomic explosions burned it

away.

"jlhether there is any residual radiation on
the lunar surface, such as was present at the
atomic bomb tosts several years ago, will not be
determinable until the first rocket ship reaches
the moon,” he centinued. “However, it has prob-
ably all disporsed by this time."

The theory is intercsting in that it ac-
cepts one of the oldest idcas about the moon's
surface as being true—that the large dark arecas
are old sea bottoms. The occurance of crators
in the so-called scas is only a fraction of
those which are found on the higher areas which
may have been dry land at onc time.

The new theory could not have been enunci-
ated with any certainty before the atomic bomb
was announced four years ago, it was pedibed
out, since the knowledge of nuclear encrgy be-
fore that time was extremely uncertain, and the
field of atomic physics was based only upon un-
proven and often dicputed hypothesese

Arthur Louis Joquel II is  technical re-
search director of FutuREsearch, an organization
of persons interested in the future of mankind
and the world, and director of the Buverly Hills
Section of the Reaction Rescarch Society. He
has been working on the lunar atomic theory ever
since the first atomic boubhs were dropned. He
has sorken cn the idea puhlicly several times in
the past, but this lecturs was the first com-
plete presentation of the theory.

LUNAR THEORY 17



LONC-F i
TRANSPCKT i 1955

A percl discuesion on this subject was a
feature of the 19.% Scciety of Automotive Engin-
ecrs Aeronancic Meesing,  which was held at the
Hetel Piltaore, Los Angeles, California, October
6-9, 17i3. By permlssicn of the SAE, ASTRO-JET
precents  here excerpts from four of the papers
wLich €92l to some extent with the problem of

jel propasion. The drawing which illustrates
Mr. Clarecrce Johnson's conception of the 1955
transport wes done by Nick Stasinos, and the

cut was loaned by the Northrop Aeronautical In-
stitute of Hawthorne, California.

The airplane upon which this discussion is
based has been described in broad terms as one
that will have a cruising renge of 3500 miles
Plus reserve, a cruising speed of 400 mph mini-
mum, and a size of 50 to 100 passengers.

POWFRPLANTS?  EFFECT OF VARIOUS TYPES

Charles Froesch
Chief Engineer, Eastern Air Lines, Inc.

In this analysis it wag assumed an aircraft
able to fly 4,000 miles with no fuel reserve and
zero wind conditions.

The types of engines which could be used
for prelimiracy analysis were narrowed to three:
the counpounded reciprocating engine, the turbo=~
prop, and the turboiet,

TLe jol propulsion enginas were considered
to be of the simple thermouyuanic cycle, meaning
that din the calculations no consideration was
givon to possible regeneration, ducted fan ar-
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rangement, or tail pipe avter-vurning.™ P
water injection for takeoff was assumed to Go—
tain maximum gross weight for cach type of air-
craft and the same airport runway length.

Acrodynamically, the turbojet is the most
desirable as it permits low drag by thc use of
small nacelles or buried installations and re-
quires no cooling power. It is also the light-
est of the three powerplants discussed.

Disregarding for the moment powerplant in-
stallation weight, fuel consumption is obviously
the most important engine characteristic affect-
ing range. The compounded reciprocating engine
has the lowest specific fuel consumption, and
the turbojet, the highest. Balancing this, how-
ever, is the fact that the turbojet is bhest
adapted for very high speed and high eltitude
flying which minimizes this disparity on the
basis of miles per pound of fuel consumed.

For the higher powers per enginc, both
turboprops and turbojets deliver more power per
pound of wecight and offer a more compact power
package than the reciprocabing engine. The mul-
tiplicity of cylinders in high powered recipro-
cating cnginos requires the use of a large num-
ber of spark plugs which, in itself, 1s quite an
operational and maintenance item.

This study has also shown that maximum
range can be achieved with reciprocating en-
gines, providing eruising speecds do not exceed
350 m.p.h.

Avove 500 m.p.h. turbojets arc best, and,
between these two speeds turboprops seom to be
most suitable.

* Sege “"Turbojot Engine Performance Char-
actoristics with Reference to Methods of Augmon-
tation," by Edward Woll, in ASTRO-JET Number 21,
Summer, 1948.
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WEA™ WTLL B8R L. WOBER, 77rd AND
ARRATICAINT OF POWERPLANTS?

Barold V. Adams
Chief Design Engincer, Douglas Aircraft Co. Inc.

After concludirz that we should have four
engines, We musi ave.yic the type and arrangc-
men® of engines. We ave intorested in reliabile
Lty light welght in voth powerplant and air-
plane, and reducticr. of maintcnance to a mini-
mum.  Sinee the sirmlest powerplant practicible
at those speuds an! ranges appears to be tho
turbojiet, let us exawmine the turbojet in respect
to reliability, weieht and nerformancc, Since
tho turbojet avolir the propellor and goaring of
the turboprop ewsine, it appears that the relia-
bility of +the turbojet will always be greater
than the turboprom.

Airplancs wish turbojet powerplents usually
have lowor powerplent weights than airplancs dec-
signed to do the samc job with othor types of
powerplants. It is possible that a more effi-
cient powerplant mey give a lighter weight air-
plano becausc of the reduction in fuel, but the
other enginc always has an uphill battle as com~
parcd with the turbojet becausc of the penalty
in propellor weight and the weight required for
compounding reciprocating engincs, or for apply-
ing heoat exchangers for turboprop engines.

By 1955 the maintenance of the very simplo
turbojet ergine should be definitely better than
competing engines. Therefore, it appears that a
detail analysis of reliability, weight and main-
teneace as woll as the orrpl) conciderntion
that vhe simplest powerplant should bo bost,
weuld totb Jand o9 65 dcside that  the turbnjot
type pouverplest should bo et

Knowing ihe pumber arnd type of powerplants,
we nust new arrarge thse powerplant in the =ir-
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plane. . 2w bthas uhe engine should
be as far : ..vow wa is  practicabie from the
passen v_l flrm the fucl. Therefors, it is
desirnble that the engines should not be in the
fuselage and that if possible should not be in
the wing either. Maintenance requires that the
engine should be accsessible on all sidss,
should be readily removable, and should be aht a
reasonable working level. These requiremsry
seem to point to some sort of suspended nacelle
The suspended nacelle makes for ideal engine ir-
take and outlet conditions, which will rcsul’ in
greater thrust and lower specific fuel consum-
ptions than either of the other arrangements.

WHAT ARE THE DEPARTURES FROM CONVENTIONAL
ARRANGEMENTS TO GET THE REQUIRED PERFORMANCE?

A, J. Fokker
Consolidated Vultee Aircraft Corporation

The idealistic goal of air transportation
is to provide such speeds so that no one, no
matter what the distance, has to sit down longer
than you or I would like to do in comfort.

Speed and safety are the only commodities
the aircraft industry is selling and is what the
passenger purchases,

Discussion of a 400 m.p.h. airplane looks
to me as though we are discussing a 1950 ver-
sion. We might as well take the next step and
look at an airplame with a speed of 500 m.p.h.
and above for 1955. »

Departures from conventional arrangements
to get required performance is an extremely
broad subject. In general we can say:

(1) Wing:

Planform—it looks like a conventional
modern wing will do the job ag +the speeds in-
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volved 4. nwu Juetify trieke ._.zo delta wings or
swept-batx WilsS.
(2) Fusclago:

Passengers still will have to be ac-
comodated in an enclosure, and we have s8oen the
wing thickness decrease to a point where it is
inadequate to house them. So we will be stuck
with a fuselage of the more or less conventional
design but cleaned up to the extreme as to mini-
mize its drag. Antennas, astrodomes, and all
protuberances, will have to disappcar.

(3) Powerplants:

Turbojet or turbopropellor powerplants
seem to be the logical solution from whut we
know of them today, however, whether we will be
able to reach the size and capacity is just an-
other guess. Fuel consumption will have to be
lowered considerably to keep the size of the
subject airplanc in hand.

(4) ZLanding Gear:

Conventicnal tricycle landing gears in
general are harder and harder to tuck away, es-
pecially with +the thinner wings and modern

powerplants, an? it can be readily visualized
that the time has possibly come to housec them
again in the fuselage. It is possible that we

have to go to a bicycle gear which seems to work
satisfactorily.

WHAT DOES THE 1955 TRANGPORT LOOK LIKE?

Clarence L. Johnson
Chief Rescarch Engineer,
Lockheed Aircraft Corporation

It is necessary for me to chenge the title
of my paper to Mihat ZLculd and Tan tho 1955
Traneporu Be Like?"! 1f 1 om to preacat my firm
pericnel econvichtiors on the subject.
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U L R RO
J

- £ she reasons fcr choosing hic jot

engine over ©tho double compound rociprocating

zype or the propellor-turbine type are shown be-
ow:

1. A transport airplane introduced in 1955
must last at least ten years in service due to
economic reasons based on present experience. I
do not believe that in 1960 to 1965 we will ac-
cept propellor type propulsion as we know it to-
day, with its attendant complexity, naisc,
weight, and roughness. Airlines will thererfore
be very hesitant about making short-sightod
equipment investments.

2. In 1945, the overhaul time on a P-30
engine was ten hours. Today, three years latcx,
it is 250 to 300 hours. By 1955 jet engivne
overhaul ‘time should be 700 t¢ 1000 hours,
Overhaul cost is about 35% to 40% of a recipro-
cating engine. The miles traveled per overhaul
will be 25% more, so the engine cost per mile is
greatly reduced for the jet engine.

3. Propellor problems on existing trans-
ports have required changes in service costirg
millions of dollars in the last few years. On
new transports with higher speeds, wing loadings
and powers, the existing problems will be in-
creased from 300% to 500%.

L. Based on known propellor problems, it
secems that propellor weight for the gas turbine
powerplant will approach the weight of the en~-
gine itself. The complexity of propellor con-
trol problems on turbine engines opons up a
whole new field of gedgetry which will dismay
the operators no end.

5, The present jet engine is very elemen=-
tary in its conception. Improvements (which are
already known) in materials will reduce fuel
consumption and increase power substauntially.

6. When comparing propellor driven air-
craft to jet types, the latter is seldom given
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sufficient credit - Jerde~. Qrag
which goes Tar o . .. . the higher fuel
consumption of the c¢ngine itsoif.

If we really wsnt it, here is the kind of
an airplane that can be built within the stated
time period if the manufacturers and the Govern-
ment sign the order blank to the engine and air-
plane designers:

Gross weight: 150,000 1bs.
Number of passengers: 40 to 50
Number of crew: 3
Cruising altitude: 37,500 feet
Cruising speed: 530 m.p.h.at 37,500 fect
585 m.p.h. at sea level
Range: 3500 miles against 60 m.p.h. headwind
plus 45 minute reserve at 15,000 feet
Ride qualities: Comperable in rough air to
present 4 engine transports but
much smoother and quieter from
engine effects
¥ield length, one engine out:
Sea level, standard day 6500 feet
80 degree day 7500 foet

The airplane shown is predicated on know-
ledge we have now and based on engines which
will be available within three years for exper-
imental flight. With four more years for de-
velopment, it is evident that sufficient reli-
ability would be obtained and probably the per-
formance shown considerably improved.

Considering the engine improvements which
will surely develop in the period 1955 to 1965,
the potential improvement in the jet transport
operating economy makes inevitable the choice of
that type over those with external propellors.

We can have the typc of airplane described
if we want it. To get it by 1955 we must start
next yecar. Why not start now? HHH
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