RO P

ASTRO-JET

JOURNAL OF THE REACTION RESEARCH SOCIETY

Number 23 %};} Winter1948

An Active Rocket Society

Photos by Carroll L. Evans, Ji.

Reaction Research Society public relations.






CONTLENTS

SDITORIAL:  1948--YuARr OF P.0GRESS
Geopge James swesevwrnse s ossseswis BALE 2

SPACELJARD !
Arthor Louls Joguel IT seiceeacvans . Page 7

Ny JiT PROFULSION LABORATORY
ESTABLISHED AT CAI~TECH sessssssesessers Page 18

BOOK & MAGAZINm REVIHIS
Arthur Louis Joquel II «ccesevas... Page 22

THIS MONTH'S PICTURES

In the top photograph three Society offi-
cials examine a oonception of' a "space station,"
drawn by RRS Staff Artist Nick Stasinos. From
lef't to right are: Arthur Louis Joquel II, Soc~
iety vicepresident and public relations direc-
tor; Nick Stasinos, staff artist; and George
James, Society president and director of re-
search, The space station is described in
"Spaceward!", which is a transcription of a talk
given by Joquel at the Headquarters Section in
Glendale, California, on October 26, 1948.

The lower picture shows the Reaction Re-
search Society exhibit at the Los Angceles County
Fair, held at Pomona, California during Septem-
ber, 1948.

The drawing of the space station facing
Page 14 was done by Nick Stasinos. The cut was
loaned to the Society by the Northrup Acronaut-
ical Institute of Hawthorne, California
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EDITCRIAL: 1948 — YEAR OF PRCGRESS

— George James —

1948 was another year of intensive activity
for the Reaction Research Society. A great num=-
ber of accomplighments were made both in the
fields of research and public relations.

Arthur Joquel presented the topic "PROS-
PuCTS FOR INTERPIAWHTARY TRAVEIM® at the tech-
nical meeting of January 13th while at the meet-
ing of the 27th, color films of the V-2, WAQ
Corporal, and Resesarch at the GALCIT Jet Propul-
sion Laboratory were shown.

"TESTING TILCENIQUES FOR REACILON PROPULSICN
UWITS" was presented by Jim Benson on February
10th. On the 23rd, Society members made a field
trip to Cal-kero Technical Institute. Wwe were
able to inspect their large collection of cap-
tured German jet and rocket units and were priv-
ileged to witness the static firing of a JUNO
004 jet engine. At the February 24th general
meeting, color 1lbmm movies of the December 1l4th
testing were shown.

March was the rocket mail month, for on the
9th,  preliminary films were shown of Trona and
the launching site; on the 28th the RRS success-
fully staped the largest rocket mail filight in
history and on the 30th at the 5th Anniversary
Dinner lleeting, films of the flight were shown.

Rocket mail continued to be the topic for
April. At the meeting of the 13th, lémm color
movies of the mail flight were shown and it was
announced that the delayed mail had finally been
cleared. "Project Rocketpost," the promotion of
interest in the long range transportation of
mail by rocket, was announced at the April 27th
general mecting .,
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David Blliott presented the toniec “LTQUID
PROPELLANT WORK" at the May 11th technican mecte
ing. A membership meeting was held on the 25th.

"A PRELIMINARY INVESTIGATION OF  INORGANIC
PHERCHLORATLS AS SOLID PrOPLLLANT OXIDIZERS" was
the topic presented by the author at the June
8th tcchnical meeting. On June 22nd, a repeat
showing was made of the three lbmm color films
shown first on January 13th. The June issue of
POPULAR SCILNCE carried an article on the RRS
rocket mail flight.

An enjoyable time was had by the RIS mem-
bers and friends attending the second annual RRS
Picnic entitled "OPERATION MUSHROOM."  The fea-
ture attraction of this picnic held on July 4th
was a 140-pound pyrotechnic display piece appro-
priately called an "atomic" bomb. This display
piece, prepared by the Reaction Research
Division of the Rocket kngineering Company, per-
formed very realistically, generating a 30 foot
in diameter ball of multicolored fire which
after a moment rosec in true atomic bomb fashion
and turned into an enormous mushroom-like cloud
of white smoke. "PHOTOGRAPHY IN THl REACTION
RESFARCH SOCIETYY was  presented by Matt
Jamgochian at the July 12th meeting. On the 13th
the RRXS held a combined mecting with the Los
Angcles Astronomical Society at the Griffith
Planetarium. Dr. R. 8. Richardson spoke on
"ROCKETS INTO SPACE." After Dr. Richardson's in-
teresting talk, the new RRS interplanetary film,
"TARGET FOR TOMORROW," was shown followed by the
16mm color Trona Mail Flight film. During July,
the Society purchased some much needed equipment
including a new 9" South Bend lathe, a new drill
press, a power grinder, a new model 430 mimeo-
graph machine and an Elliott addrcssing machine.

"WHAT YOU CAN DO FORr UHE REACTION RiS=ARCH
SOCIETY" was the topic of Carroll Evans' talk at
the Aucust 9th meeting. "REACTION PROPULSION AND
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PYROTECHNIC SPuCIAL wfFECTS IN The JODwl  w1iiDe
wag presented by the author at Lhe August 23rd
model meeting.

Russell Sessing spoke on “BOOSTER ROCKETSY
at the September 3rd technical mecting. The new
standard rockets werc discussed September 27th.
During September the Society had an extensive
display at the Los Angeles County Fair. The
liquid propellant test stand, a solid-liquid en-
gine, a launching rack, one of the mail rockets
and much related material were on display. RRS
Staff Artist Nick Stasinos prepared some very
effective illustrations of Society work for this
display.

On October 3rd, the firing of the first
three standard rockets took place. Nick Stasinos
presented "THE PLACH OF THE ARTIST IN THe FIELD
F REACTION PROPULSION at the October 14th
meeting. The most successful public meeting yet
held by the RR® was on October 25th. The topic
"SPACEWARD" was presented by Arthur Joquel, and
over 110 people were in attendance. The Society
design for a "space station," as drawn by Nieck
Stasinos, was shown, and the interplanetary film
"TARGET FOR TOMORROW" was given its second pub-
lic showing.

The films of the October 3rd testing were
shown at the November 8th meeting, and on Novem-
ber 14th the second of the standard rocket Tfir-
ings was held. The new 1bmm color information
Tilm "The REACTION RESSARCH SOCIETY" was pro-
viewed on November 22nd.

The November 14th films werc shown at the
technical mecting of December 13th. The first
Annual Business Meeting as prescribed in the new
RRS Constitution was held on December 27th. Re-
ports were presented by the departments of
Finance, .Research and Public Relations. A film

"showing the highlights of the Society's 1948 re-
search program was presented. The result of
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the anrual election of Society officers wes as
follows:
Yresident—George James
Vice President—Glenn Maxon
Secretary-Treasurcr—Carroll Evans

During the latter part of 1948, the now RAES
office was completed. Thils 12% = 14" building
now houses all Society office cquipment and re-
cords. It will also serve as a meeting room for
committecs and the executive council. The
machine shop and chemical laboratory are in the
process of being remodeled.

In addition to the Society field trips,
several RS memboers were given tours of AEROJET,
the GuuLCIT Jet Propulsion Laboratory, POINT MUGU
AND INYOKERN.

Althoush the 11 issucs of RRS NEWS appeared
at reguler intervals, we fell extremely far he=
hind in the publication of Astro~Jet. It is
hoped this situation can be corrected during the
coming year, 1949.

RESEARCH PrROGRESS
Solid Propellants

During 1943 the Socicty launched fourteen
solid propellant rockets. All of these were of
the micrograin type. bight rockcts, similar to
Big Boy (which rosc to 5670 fect during 1947)
were used on the mail flight. The other six roc-
kets were of the new standard rocket type. The
most significant new development on these roc-
kets was the ball bearing launching clips which
greatly reduced takeoff friction.

Of the eight mail rockets, all of which
were launched at a 60° anzle, one exploded (due
to a thinner tube than used on some of the
others); another burned a hole in the stainless
steel propellant chamber about two feet from the
top, and six made perfect flights. Seven of the
rockets traveled about a mile and landed within
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a very close area. A1l of these rockets fired
unevenly. However, it did not appear to affect
their performance to any great extent.

One of the developments of this year was a
standardized micrograin test rocket. These roc-
kets, about 5 feet long and 2 inches in diameter
carry a large payload compartment (3" x 8") for
the testing of parachute releases and related
mechanisms. The first three of the rockets per-
formed very poorly--firing unevenly and for
different periods of time. The =sacond three,
with a change in propellant:load, performed in a
very standardized manner—all three rising to
altitudes of 1700 feet and firing for the same
length of time.

Some short micrograin units were developed
for the International Speedway Association for
use in boosting some of their motorcycles. Some
of the features on these rockets were a new,
short time-lag, ignitor, (also used on the Nov-
ember 14th testing); a very short nozzle;
special rupture disk and a propellant charge
which is much easier to load into the chamber
than many of the other micrograin rockets. Fronm
these motorcycle units, it was found that bat-
teries of micrograin rockets can be fired side
by side without one igniting the other.

It is hoped that the standard rockets will
actually prove to be standardized. If so, re=-
search can then be devoted to other phases of
solid propellant work. We are still lacking much
information on the performance of micrograin
rockets. We need more data on burning rate,
specific impulse and chamber pressure. The phe-
nomenon of micrograin burning has still to be
explained in a more satisfactory manner. At the
present there is evidence which would appear to
indicate that the rocket fires as a restricted
unit (combustion from one end of the propellant
grain to the other end) (Continued on Page 24)
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o PRLEUNRD!

— Arthur Louis Joquel II —

Rockets are first recorded in history as
having been used by the Chinese. From the
Chinese we also receive the proverb, "A journey
of a thousand miles begins with a single step."
So the civilization which gave the world this
sage observation also, with their development of
the rocket, took the first step toward the ulti-
mate goal of rocket research—space travel.

It is another and 1longer step from the
Chinese rockets of 1232 to the V-2 of 1948 — but
the principle behind thom both is the same.
Also, they both have the same purpose—use for

war. The rocket programs now being carried on
at Point Mugu, White Sands, Wallops Island, In-
yokern, and other testing sites have as their

primary purpose the development of guided mis-
siles for the next conflict.

But out of the military rocket research

program may come valuable information which will
be used in new rockets for peaceful purposecs.
V-2 rockets, roaring up to over 100 miles above
the earth's surface, have immensely enlarged our
knowledge of the conditions which surround our
planet, }
Cosmic ray counts, samples of rarefied at-
mosphere, temperature recordings, and many other
types of information are radioed back from
rockets which once rained destruction on cities
—and which may dq so again. But this data is
essential to planning even the preliminary
assaults upon outer space.

If it has taken centuries to evolve the
100-foot-long rocket which is alleged to he
in existence at "a rescarch basc on the Mojave
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jesert,” from now on r ‘uction research should
progress morec rapidly. The Viking -- formerly
¥rnown as the Nuptune— is ready for its first
test, if that test has not already been held.
This American-built rocket is expected to reach
an altitudc of 240 miles.

This is only one one-thousandth of the dis-
tance to the moon — but the moon is only a few
morc steps away. Willy Ley, pionecr rocket rc-
searcher, pointed out several years ago that
the space rockct would be simple after smaller
rockets had passed the 200,000-foot altitude
mark, The basic rescarch is nrow complcte. The
lunar rocket -— long talkcd about and drcamcd of
by rocket amateurs and professionaly alike—
is only years distant.

Furthermore, this evont is no® dependent on
the development of atomic¢ power. Therec are
rocket fuels now in existance, such as penolite,
developed by Dr. Fritz Zwicky, Californie Insti-
tute of Technology professor, which are powerful
cnough to enable a rocket to break freec from the
carth's gravity and travel into space.

We can outline quite cleorly the stops
which will be taken. Wo have mentioned the
Viking rocket, which is about 45 fect long.
This rockct has a single rocket engine, and will
probably attain a speed of over a mile per sce-
ond—the velocity now reached by the V-2—in its
dash to an altitude of over a million fcet.

A rockct of the samec approximate longth,
but built in four steps or scetions, cach onc to
be discarded when its fuel supply was cxhaustcd,
could probably impart a spoed of five miles por
second to the fourth and final stop.

Fired to an altitude of 200 miles, the scec-
tion of thc rocket containing recording and
transmitting cquipmont would takc up a perpetual
orbit around the carth, 1likc a tiny moon, upon
attaining the five-mile-per-sccond velocity. It
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would ecircle the earth in about one and one-half
hours.

The data which would be telemetered back
from the instruments in this permanent orbital
rocket would compare with the V-2 recordings
which are now being made much as a motion pic-

ture film compares with a snapshot. Data se-
cured by the V-2 covers & poriod of « few min-
utes. The orbital rocket would provide a con-

tinuous picturc of conditions approaching those
in outer space.

A few years ago, Army technicians found
that radar waves could penetrate the Heaviside
layer, which deflects radio waves back to earth,

and reach out to bounce off of the moon. The
practical uses of this achievement were not im-
mediately apparent, but it now attains import-
ance in connection with the next stage of
Progress.

This step, great as it may seen, is to
send an unmanned rocket around the moon. The

mechanisms on this rocket would be partly auto-
matic and partly actuated by radar impulses from
surface ctations. There would be no attempt to
land such a rocket on the moon's surface, as
this would serve no useful purpose.

But the information which would be brought
back by such a rocket would be of extraordinary
value. Automatic camera photographs of the far
side of the moon, which is never visible from
the earth, would be some of the most interesting
if not +the most valuable results of such a
flight.

The data from a number of circum-lunar
rockets would have to be studied and evaluated
before the next step could be taken — the con-
struction of a space rocket to carry one or more
passangers. The danger of a meteorite striking
a space ship, the extreme temperature zones
which surround the earth, possible unknown
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effects of cosmic radiation, and meny other
factors would have to be considered before a
manned space rocket could be built and launch.ad.

The size and shape of the manned space
rocket are matters whieh will also have to be
determined from future research. There is a
considerable difference between a payload of
instruments, weighing about 100 pounds, and the
life - sustaining essentials which a ‘manned
rocket would have to carry.

Such a rocket at present would have to be a
monstrous structure, even to make the trip with
a crew of only two men. But the development of
more powerful fuels than even exist at present
may help in cutting down the take-off weight.
And while we have stated that fuels exist which
can attain the exhaust velocities necessary to
break free from the earth's gravitational pull,
the development of atomic power would naturally
simplify the problem at one stroke.

The shape of the space-ship may be consid-
erably different from any of the ideas which
have achieved popularity. Dr, Dinsmore Alter,
director of Griffith Observatory, has pointed
out that since the journey through the earth's
atmosphere will only last a very short time,
there is no need for the consurtction of a
streamlined vessel, and the most logical shape
for a spaceship —the shape permitting the maxi-
mum content in respect to the area of the hull—
is a sphere.

Various other shapes have been proposed for
space rackets, including one which greatly re-
sembles a gigantic doughnut. However, it seems
probable that the first space rockets will be
built in the "classical" design—torpedo-shaped,
with the rocket orifices at the rear and the
crew's quarters in the nose of the spaceship.

These first manned rockets would also con-
fine their flights to circling the moon and re-
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turning to earth. It weould nct bz until several
of thsze. flights had .been su:tessfully accom-
plisled . that an attempht would be made to make
the first landing on the surface of the mcon.

The problem of return from the moon is al-
most easier than that of leaving the earth. A
rocket to escape from the gravitational field of
the earth must attain a speed of seven miles per
second . After the initial expenditure of fuel
to reach this velocity, the rocket would coast
through space until time to begin the necessary
landing maneuvers.

Gravity on the moon is only one-sixth as
stronz as that of the earth, which means that a
velocity of one mile per second — already at-
tained by the V..2! ——would suffice to release
such a rocket from the moon. Obviously, there-
fore, proportionately less fuel would be needed.

The problem of the initial rocket to land
on the moon has been studied by G. Edward Pen-
dray, rocket authority, who believes that the
number of persons in the crew does not need to
be more than five. He suggests a pilot who will
also be the navigator; a copilot who will be a
mechanic engineer, a specialist in geology and
minerology; a physicist-chemist who also is
an expert on redio and radiation; and a medical
authority. This group would spend nearly a
month on the lunar surface, gathering data, and
would then return to earth.

The first base on the moon would probably
be in the form of a small, compact group of
buildings, entirely cnclosed in a curved plastic
dome, to hold air imported to this airless
world, so that the staff could work unhampored
by the airtight suits necessary for making any
excursions over the moon's surface. ZEnlargement
of such 2 base would be done by connecting other
groups of adjacent enclosed buildings by pres-
surized tunnels.
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Astronomers have long speculated wupon the
opportunities for research which would be avail-
able to them from an observatory on the moon.
With no atmospheie to disturb their "seeing," a
small telescope could do the work of a much
larger one on earth. The sun's corona would be
constantly visible, instead of appearing only
during solar eclipses as at present. Stellar
research would be immeasurably advanced by the
ideal conditions available on our satellite.

It seems probable that rich finds of min-
erals could be made on this new world. The pos-
sibility of locating deposits of elements which
are rare or which are being exhausted on earth
should also be considered. Many opportunities
for commercial develovment could be discovered.

While the moon hes been sugzested as a pos-
sible military base for use against the earth,
recent investigations, such as those by Dr. R.S.
Richerdson, Mount Wilson astronomer, would seem
to relegate this possibility to a rather remote
position. An attacker from the moon would stand
almost as much chance of hitting his own country
with a rocket as he would of striking his pro=-
posed target.

A base on the moon would be almost manda-
tory before larger rockets attempt the ' longer
trips through space to Mars and Venus. The less
fuel needed to start such rockets on their
Journey, means more space for necessary supplies
—air, food, equipment of all kinds—in the lim-
ited area available inside a spaceship.

The problems of navigating a space vessel—
first from the earth to the moon, and later to
the planets—with the associated problems of
takeoff, flight, and landing maneuvers and or-
bits, is already under serious study. The Uni-
versity of California at Los Angeles has for
several years presented a course in rocket nav-
igation, headed by Dr. Samuel T. Herrick.
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The DBritish philosopher and sociologist,
W. Olaf Stapledon, recently suggested that the
colonizetion of Mars should be undertaken by
natives of the Tibetian plateau, since the re-
gion bears an excellent resemblance to condi-
tions which exist on Mers — thin, dry air,
temperatures which drop far below zero at night,
and other similarities.

If Venus is a hot, moist, swampy planet, as
some astrononers believe—there is considerably
more doubt about the state of things there than
on Mars—the ideal colonists would be drawn from
earth's tropical zone, so as to lessen the 4if-
ficulties of acclimatization to an alien en-
vironment.

One of the matters which will have to be
brought before the governments of the world at
gome fubture date will be the rights of posses-
sion on other planets, assuming that such plan-
ets are not already inhabited by intelligent
beings. There would probably be room enough for
everyone, however, as explorations of a planet
like Mars would take decades, even with the use
of the most modern methods and equipment.

There is no end to the speculations which
may be indulged in about the possibilities of
finding life-—perhaps intelligent life-——on other
planets. But this theme must remain in the
realm of intellectual exercise only, until con-
tact with these planets is actually made.

However, the imagination cannot resist be-
ing stimulated by thoughts of interplanetary
archasology, biology, paleontology, and other
sciences waiting to be opened up by expeditions
from earth.

When we reach this stage in the evolution
of space flight, the use of atomic power will
become necessary. The passenger cabin in such
space ships will probably resemble the interior
of a railway coach of today, with a comparable
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lack of comfowt and spacinusness. Space travel
will -gertainly wnot pi1eseut all the proverbvial
comforts or home., .

Since there will be a considerable traffic
between the carth and the moon, we can foresce
the establishment of "space stations," to scrve
2s intermediate bases for these rockets. Such a
station would be assembled piece by piece out in
space, with -»rls being brought up from the sur-
face of the earth by cargo rockets.

If such a station were situated about
24,000 miles from the surface of the earth, it
would remain parranintly above a given point on

the earth’s surface, because its rotation
around the earth would exactly match the 24-hour
revolution of tur ewsth on its axis. Such a

space station could be located above every large
city.

Such stations would vary in size according
to their purpose, but would probably be shper-
ical in shape, with groove~-shaped docks in which
spaceships would rest so that their air - locks
would open directly into the interior decks of
the station. The top deck of the station would
be covered with a curved plastic dome, under
which plants would be grown either in soil or
hydroponically.

These plunts would serve the double purrnse
of producing food and refreshing the atmospherc
in the station, as they would convert the carbon
dioxide breathed out by the crew and passengers
into oxygen for further use. The space station
would serve two main purposes. It would be a
stopping-place for rocket passengers bound for
the moon,. where they could exercise, relax, and
have a square meal before setting out on the
major stage of their journey.

The space station would also serve as an
observation post for many services on earth.
Storms could be observed from their beginnings,
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and ccrrrehensive weather forecasts made. The
moveners of icecergs in the northern seas could
be followed and warnings issued to shipping.
Much could be learned about the aurora and other
mysterious phenomena which now perplexes the
specialists in half a dozen sciences.

We have moved rapidly in our discussion of
the possibilities of space travel. As we have
said, the basic knowledge is already at hand.
A1l that is required is the interest and the
financing. ©Space travel will come— but will it
come soon enough. At this point, a discussion
of the sociological implications of space flight
is necessary.

In the dawn of recorded history, the family
was the fundamental unit of existence. And by
its nature, the family was confined more or less
to a very small area on the earth's surface.
When, at a later period, a number of families
united to form a clan, this cxpansion was gen-
erally along a migratory path, in a single line.

Still later, groups of clans united to form
city-states or tribes. These spread out over
the surface of the earth in all directions from
a center, until they encountered the boundaries
of another similar unit.

Almost simultaneously with the emergence of
nations in the form which we know them today, as
a result of the amalgamation of lesser divis-
ions, another expansion took place—into the air
and under the sea. Mankind had attained a
three-dimcnsional existence through his repeated
expansions.

Now, with the development of an internat-

ional consciousness, if not an international
government as yet, we find national and social
tensions mounting all over the world. And at

the same time, we can obscrve that the boundar-
ies of the known world have now become fixed —
there is no longer room for expansion,
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In the past there has always been room for
ploneers tO OPeN Up new geograpnival frontiers.
Todey, almost all of the habitable portions of
the globe are occupied or claimed., There is no
place left for the adventurous individual or
group to go, except off the surface of the earth
to the other plancts.

While nopulation movementg liké that of the
early American colonistg have never stopped war,
they have often delayed it for a time. The im.
mense advance in the destructivencss of war has
coincided with the end of tye tine when people
could move to new territories apg make a fresh
start. d

The threat of war noy hangs heaviiy over
slL the nabiong of She wordd,  Bub 4o & podist
shipkreacges thfcshmoon before the third world war

eaks ou e war wi o
Bio world:Wide Waver z;lleﬁigba?ly > averteg-

1 lthusiasm over this
great ascomplishment Would bumm the minds of fn.
dividuals and nations to this new horizon, and
the race for other worlds would be on — and in
rocketry there are no secrcts such as arc sup-
posed to exist in atomics,

The military rocket program at White Sands,
New Mexico, is continually roeeiving offers from
persons Wwho are willing to go aloft in a V-2
rocket in the interest of science, cven though
they know it means their disability or death.
The voluntecrs to man a space rocket would prob-
ably —un into the thousands. '

And these will include women as well ag
ren. In fact, some scientists believe that the
female body could withstand acceleration shock
and pressure better than the male. This is an
adventure to be undertaken by men and women to-
gether, just as all such pioneering has been
done in the past.

Alfred Korzybski, director of the Institute
of General Semantics, has pointed out that sci-
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ence advances in a geometrical progression,
doubling at every step, as: 2, 4, 8, 156, 32,
etc Scciology, however, up to now has only
advanced in an arithmetical progression, adding
at each step, as: 2, 4, 6, 8, 10, etc.

When technology gets too far ahend of poli-
tics, a war ensues, during which the two factors
are violently pulled into temporary coincidence.
Then the cycle begins again, and this is re-
peated over and over — but always the period of
revolution or war increases in both length and
violence with each succeeding jump.

The world has now reached the point where
another war may be disastrous to the future of
mernkind. The potential of destruction is great-
er than ever before in history. Efforts are
being made to covercome thic discrepsnce between
science and sociology — the two main facets of
twentieth century existence—but a new war would
be fatal to these endeavors. The development of
space travel, offering a new release for the
ideals and ambitions of mdnkind, night provide
the dslay necessary for +these measures to be
brought into effect. et

Tis is a matter which affeets us all—
amateur and professional rocketeer, civilian and
technician alike. The develonment of the air-
plane was retarded for years bscause of a lack
of general interest. gocket researchers must
keep the public informed of and interested in
their work as it progressés, so that the world
will be prepared for the inevitable developments
in this field.

Mankind is engaged in a race between pro-

gress and catastrophe. The suggestion we have
made is not the only answer — but it may be one
of the answers to the problem. For one pair of

eyes now turned spaceward, there must be thous-
ands very soon. For here is our tomorrow-—-here
is our new frontier. : !
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NEW JET PROPULSION ILABORATORY ESTABLISHLD

AT CALIFO.NIA INSTITUTE OF TECHNOLOGY

A national contor of rocket and jet propul-
sion study and research, to be known as the
Daniel and Florence Guggenheim Jet Propulsion
Center is to be cstablished at the California -
Institutc of Technology, it was announced joint-
ly by Dr. Lee &. DuBridge, Caltech president,
and Harry F. Guggenheim, president of the Daniel
and Florence Guggenheim Foundation, on December
14, 1948.

This is one of two such centers to be es-
tablished in this country, the other to be at
rinceton University, Mr. Guggenheim stated.
the Foundation has appropriated $500,000 to sup-
port the two centers for a seven year period and
the Pasadena Center will thus operate on a budg-
et of approximately $30,000 a year.

Simultaneous with the announcement of the
establishment of the center at Caltech, Dr. Du-~
Bridge also named Dr. Hsue-Shen Tsien, 38-year-
old native of China, former student and member
of the Caltech aeronautics faculty to head the
Pasadena center. Drp, Tsien is now professor of
aerodynamics at the Massachusetts Institute of
Technology.

In commenting upon the establishment of
this new research and study center at Caltech,
Dr. DuBridge said:

"The basic research to be carried on at
these centers will accelerate the application of
the principles of jet propulsion to peace-time
commercial and scientific purposes . The Jet
Propulsion Center at the California Institute of
Technology will be a logical and desirable ex-
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tension of the research prosrom-of the Institute
relating to all aspects of aeronautics.

"1t will establish on the campus a center
of study and research which will complement work
being carried on under govermment contract at
the present Jot Propulsion Laboratory, and in
the present Gugpenheim Aeronautics Laboratory.

"The Daniel and I'lorence Guggenheim Founda-
tion is making a most significant contribution
throush the establishment of thesc two Jet Pro-
pulsion Centers., They will go far toward im-
proving our understanding of the basic scien-
tific phenomena underlying jet and rocket pro-
pulsion. A particularly important phase of
their work will be the training of young scien-
tists in this field.

"wgtablishment of this center on the Cal-
tech campus will not necessitate new buildings
or new laboratories. The work of the Center
will be primarily analytical, theoretical and
educational, and will concern the basic problems
in jet and rocket work. There will be no making
and firing of experimental jet or rocket motors
on the campus in connection with this activity.
The analytical and theoretical research to be
done on the campus will be complementary to ex-
perimental work carried on at the Jet Propulsion
Laboratory in Arroyo Seco."

In announcing the establishment of the Jet
Propulsion Centers, Mr. Guggenheim said, "The
California Institute of Technology was chosen
for this vital research work in the west because
il was a center of rocket development prior to
and throughout the war, and is the site of the
Jet Propulsion Laboratory at which it is carry-
ing a major research load in connection with the
Armed Forces' guided missile and jet propulsion
program.

"Jet propulsion has opened a new era in en-
ginecring and in human thought, and will affect
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the future of the world more profoundly than any
one can foresse today.

"The Danicl Guggenheim Fund for the Promo-
tion of Aeronautics contributed after the first
world War to commercial aviation development in
the United States. It was this commercial aviae
tion development +that was the basis for our
supremacy in the air in world War II.

"In establishing these Jet Propulsion Cen-
ters, the Daniel and I"lorence Guggenheim Founda-
tion is endeavoring to contribute in a sinilar
way to the development of the peacetime applica-
tions of jet propulsion and the rocket."

The object of the centers is threc-fold, he
said:

"They will serve as training centers for
leaders of the future in the field of rocket
technology. They will serve as centers of re-
search and mhmw&lﬂﬁﬂdngonzmdmtzmdjet
propulsion problems. And they will be centers
of leadership in the development of peace-time
comnercial and scientific uses of rockets and
jet vpropulsion.™

The %500,000 fund alloecated by the Founda-
tion for the initial seven Year period will be
used to pay salaries of professors, stipends of
graduate students, and resesrech expenses. It
does not provide for buildings or major equip=-
ment, since these are already available at thes
two institutions.

The principal post in each center will be a

profosso;ship, named in honor of the American
rocket pioneer, Dr, obert H., Goddard. With

each of the Goddard professorships there will be
associated a numbor of post-graduate fellow-
ships, at least three of which will be granted
cach year by the Foundation, and which will be
Inown as the Daniel ang Florence Guggenheim Jet
Propulsion FellOWShips. They will carry a stip=-
end of up to $2,000 a year each, and will be
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granted for two-year study leading to a doctor's
degrcc. They will be awardea to unusually prom-
ising graduste students in jet propulsion, fol-
lowing an annual nation-wide scarch for the besty
available candidates.

In announcing the appointment of Dr. Tsien
as the Robert H. Goddard Profescor at Caltech,
Dr. DuBridge said, "We arc indeccd fortunate in
being able to obtain Dr. Tsien for this post.
He is considercd onc of the most brilliant
seientists in this field in the world today, and
his acceptonce of this position assurcs the kind
of leadership both the Foundation and Caltech
are secking for this new research center."

Dr, sien obtained his Doctor of Philosophy
degreec in Aeronautics, magna cun laude, from
Caltech in 1939. His thesis was on "Problems in
the Motion of Compressible Fluids and Reaction
Propulsion.” He remained at the Institute as a
rescarch fellow and in 1943 was appointed as-
sistant professor in aeronautics. He was pro=-
moted to associate professor in 1945.

During the War, he distinguished himself as
a contributor both to theory and research in the
problems of supersonic flight and jet propul-
sion. He scrved with Dr. Theodore von Karman,
Director of Caltech's Gugrenheim Laboratory of
Aeronautics as a member of the Scientific Advis-
ory Board of the Air Forces.*®

He ic at present professor of aerodynamics
at the Illassachusotts Institute of Technology,
from which position he will return to Caltech
next summer as Goddard Professor.

* See also "Research and Development at the
Jet Propulsion Lsboratory, GALCIT," reloased by
the Committee on Publications and Publicity of
the California Institute of Technology, and pub-
lishcd by the Reaction Resecarch Society in 1946.
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BOCK & MAGAZINE REVIEWS

— Arthur Louis Joquel II —

ROCKET DiVWLOPMuNT: Liquid-Fuel Rocket Research,
1929-1941. By Robert H. Goddard, Ph.D., Sec.D.
Ldited by ZBsther C. Goddard and G. Edward Pen-
dray. Prentice-Hall, Inc., 1948. $6.50.

This collection of data written by the late
Dr. Goddard on his experiments marks the first
material released on his researches since 1936.
ks such, it is the forerunner of a series of
publications which will include matorial from
Dr. Goddard's notebooks, reports, manuscripts,
patents, diaries, correspondence, and other
S0urces.

According to the Introduction by Mr. Pecn-
dray, the sumnaries of the experimental notes
from which this book was prepared were made by
Dr. Goddard in 194/ and 1945. They begin after
the historic flight of July 17, 1929, and con-
tinue up to an attempted test flight on October
10, 1941, after which the experiments were
terminated because of the imminence of the secw-
ond world war.

The table of contents provides an excellent
description of the book. The chapters are:
1. Tests Conducted at Camp Devons, Mass., for
Improvement of Liquid-Fuel Rocket-Motor Effi-
ciency; 2. IRarly Experiments in New liexico; 3.
Work on Rocket Problems at Clark University; Ae.
Tests Rosumed in New Mexico, with Simple Pres-
sure Fuel Feed, Flight Control and Parachute; 5.
Tests for the Development of a More Powerful
lotor; 6. Flight Tests with 10-inch-diamatep
Motors, in Nitrogen-Pressured Rockets; 7. L=
Series Flight Tests Continued, with 5-3//-inch-
diameter Motors; 8, L-Series Flight Tests Con-
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cludead, with Rockets Pres=uvized by fiquid Ni-
trogen; 9 therlm‘n“ Towﬁ 1 Deveiopment of
Preopasilant Pumps; 10. Static Pump Tests Contin-
ved; 1l. Conclusion of Pump Tests for the Pur-
pose of Developing a Pump-Driven Flight tocket.
It is to be regretted that the extremely
laudatory prefatory note by Mr. Harry Guggenheim
attempts to build up the "Goddard Legend" by
attributing to Dr. Goddard an extent of influ-
ence yhich he would undoubtedly have modestly
disclaimed. Dr. Goddard's place in rocket his-
tory is secure enough without the necessity of
any apochrypha to aid it.

JOURNAL OF THE BRITISH INTWPLANSTARY SOCIETY
Volume 7, Mumber 1; January, 1943

\iith thie issue, the BIS Bulletin is discontin-
ued , and the BIS Journal becomes a bi-monthly.
"Conditions on the Surface of Mars," by M. W,
Wholey, and "The Interplanetary Project," by
A. V. Cleaver, are the principal articles in
this issue.

JOUMNAL OF THE BRITISH INTERPTANLTARY SOCIETY
Volume 7, Number 2; March, 1948

"@lectronics and Spaceflight,"” by Arthur C.
Clarke, and a long article by M. W. Ovenden,
F.R.A.S., on "Recent Developments in Astronomy,"
feature this issue, which also contains a table
of the German "A" rocket projects, the "A-A" of
which is commonly known as the "V-2."

JOURNAL OF THE BRITISH INTERPLANSTARY SOCILTY
Volume 7, Number 3; May, 1948

A cynical "Autopsia" by P. E. Cleator leads off
this issue, the main items of which are "“The
Man-Carrying Rocket," by R. A. Smith, and a
highly technical article by D. F. Lawden, ILA.,
on "Initial Arc of the Trajectory of Departure."
The film "Development of cocket Flight," pro-
duced by the British Ministry of Supply, is also
reviewed,
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JOURNAL OF THE BRITISH INTERPLANSTARY SOCIWTY
Volume 7, Nomber 4; July, 1948

"High Strength lydrogen Peroxide for Rocket Pro-
pulsion," by V. W. Slater and W. S. Wood, and
"Expendable Rockets," by Kenneth W. Gatland,
feature this issue.

JOUANAL OF THuw BRITISH INTERPLANETARY SOCIWTY
Volume 7, Number 5; September, 1948

The first installment of "The Atomic Rocket," by
L. R. Shepherd and A. V. Cleaver, a discussion
by Arthur C. Clarke of "The Problem of Dr. Camp-
bell M (the slightly myopic president of the
Royal Astronomical Society of Canada), and an
article on "The U. S. Naval Ordinance Test Sta-
tion at Inyokern," by L. J. Carter, F.R.S.A.,
A.C.I.8., are the major features of this issue.
JOURIAL OF THi BRITISH INTEAPTANATARY SOCIETY
Volume 7, Number 6; November, 1948.

The major portion of this issue is given over to
W. Olaf Stapledon's paper on "Interplanetary
Man," which made newspaper headlines when it was
presented before the BIS. The second install-
ment of "The Atomic Rocket" is also included.

EDITORTAT, ~ PROGRESS DURING 1948
(Continued from page 6) since we can predict
firing time with fair accuracy by knowing the
length of propellant charge. However one of the
mail rockets burned a hole in its propel lant
chamber & feet from the nozzle end only .5 sec,
after beginning to fire. If the propellant
burned linearly, it should have talen about 1.5
seconds for combustion to reach that point. Pose
sibly the propellant charze ignites and burns on
all surfaces as in an unrestricted rocket.

In the Spring issue of Astro-Jet, the con-
tinuation of this discussion will include HRS
plans for 1949 and work on other solid, 501id=-
liguid and liquid propellant systems.
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REACTION RESEARCH SOCIETY

PURPOSE

The REACTION RESEARCH SOCIETY, founded in 1943, is a non-profit
organization whose purpose is the development of reaction propulsion and
its applications, the promotion of interest is this science, and its allied
educational and technical activities.

MEMBERSHIP

At the present time there are two main classes of membership in the
Reaction Research Society, Active and Associate. Active membership is
for the interested and qualified persons who by their membership indicate
their willingness to engage in the activities of the society. Active members
hold full scientific or research membership in the society and have the
privilege of attending meetings and testings of the society. Active members
receive all society publications published during their membership and
are eligible to conduct society sponsored research and to hold office in
local society groups. This class of membership is $5.00 per year. Associ-
ate membership is for those interested and qualified persons who find
it inconvenient to devote sufficient time on work of the society to warrant
an active membership. They have all the privileges of active members
except holding office in local society groups, serving as a project or testing
chief or in any other manner being in charge of a society technical or
scientific research activity. This class of membership is $3.00 per year.
If you are interested in joining the society, please write to:

SECRETARY, REACTION RESEARCH SOCIETY
3262 Castera Ave., Glendale 8, California
OFFICERS

President @nd EditOF ..ot George S. James

Vice-President ... . Arthur Louis Joquel, Il
Secretary=Treasuren oot o Robert J. DeVoe

ASTRO-JET is the o fficial publication of the REACTION RESEARCH
SOCIETY, 3262 Castera Avenue, Glendale 8, California. ASTRO-JET s
published four times a year. Subscriptions are $1.50 per year, single
copies are $.50 for the current issue and $1.00 for back copies. Statements

and opinions expressed in ASTRO-JET do not necessarily reflect the views
of the society.
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