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REACTION RESEARCH SOCILTY MEETING NOTICE

Headquarters Section Discussion ricetings are held on the
second lionday of each izonth, except when a holiday interferes,
This year, the sSeptember meeting will be Tuesday, the 10th; and
the Novembcr meetins will be Tuesday, the 12th, The meetings
are held at the Casa Verduzo Branch of the Glendale Public Library
1151 Worth Brand Boulevard in Glendale, at 7:30 p.ide

In September, there will be movics and an informal lecture
on the instrumentation of xockets,.

REVIVAL OF THE RRS NEwo

Many organizational and technical problews have beset the
publication of the News, The greatest of these probleiis was the
lack of persornel interested in journalism, To compound this
problem, our insurance was cancelled without explanation,
effectively stouping our testing., without testing, the production
of news articles was also halted,

since April of this year, the i..d.0. has undergone a major
re~organization, New officcers were celected, and new policies
adopted. 4 mail rocket firing and a public firing are being
planncd. while every effort is being nade to obtain the
necessary insurance, other legal aporoaches to our test problems
are being invecicigated.

In the necar future a general change in the format of the
RRS NEUS is planned, The cover and departaentalized technical
presentation will be chanzed to create better reading material,

Your suggestions, contributions, and help in improving the
RRS NEUWS will be sincerely welconed.

RE=-ELECTION Qi OFFIC.i>

New officers werc elected to serve the remainder of 1963.
Larry Larson was elected President; Ed Parker, Vice-President;
and Richard Butterficld, Secretary-Treasurer. The annual
election (officers for 1964) will be in December.

REPORT ON THt HYDROGEN PoRUXIub RUCKET

The Society has avajlablc, copies of it's 24 page, illustrate:
report, "Development and Testing of a Hydrogen Peroxide nocket",
by David Elliott and Lee Rosenthal,

The price is 2.00 postage paid, (9l,50 ppd to members).

(2)



OUTLINE ON IMAKING RESE.RCH REPORTS

Advancement in all fields of technology, including rocket
research would be impossible without the exchange of information.
This, in reality, means that progress for any technical man is
restricted when he is unable to present technical information,

To be of the greatest value, investigation and facts must be
recorded so others may understand, To be able to present a
program of research in a form of organized logical conclusions
will provide the opportunities toward later professional progress

Rocket researchers should lecarn the steps used in preparing
technical papers or reports to the best of their ability. Using
these steps will make researchers more proficient in writing
comprehcnsive reports. Proof of each step to the investigation
will be made possible and unnecessary data and explanations will
be eliminated.

In technical reports and papers of investigation there are
these important entries.,

Ie Introduction.
II. Methods.
III. Data,
IV, Evaluation of data.
Ve Reconiiendations and conclusions.
The technical writer introduces his subject and states the
purpose of the investigation. The introduction should include

simple covera; e of the subject and pertinent basic facts,

The technical papcr nust carry details explaining the
problems and methods of the investigation.

Gathering the data is one of the more important steps.
This data must be conveyed on paper in the form of graphs,
charts or sucessive ratios. Proof or lack of proof in any
scientific investigation appears within the data,

Evaluation of the data should produce facts to substantiate
the hypothesis, If the facts do not substantiate the hypothesis
it is necessary to re-examine the project,

From a thorough review of facts, will come the statements
to be presented in the conclusion, They will be direct
answers to the questions asked in the introduction,

Ref: The Craft of Technical Writing, by Daniel Marder
The ilacmillan Co, No¥Ys , 1960,
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THE LIOVIE ROCLET

In ovember of 1561, the Reaction Research society ves
approached by a semi-professionzl motion picture director,
Les Rendelsiein, who wanted to mcke a short film based on an
amateur rocket firing., Les wanted a large rocket "about &
or 8 inches in dismeter and about & feet tall® with some
sort of ‘nosecone with a compartment in it."

After some consilerations regarding takeoff accelerciion
and cost, it was decided to build a large dumumy rocket shell
with 5 "emall' micrograin motor inside it., This arrcngement
would give low acceleration to facilitate tracking by the
movie crewv.

A 24 gauge galvanized steel flue pipe, 8 inches in
diemeter and 10 feet long, was purchased to serve as the
rocket's airframe. The motor wzs identical to a design
previously proven by Richard Butterfield, a piece of 4
inch outside diameter steel tubing (SAZ 1015) 6 feet long,
having a wall thickness of 0,055 ineih, The nozzle was
mechined from an iron casting and was held in place with
8 5/15 Allen head capscrews. A liberel coating of sodium
silicate was applied to the surfcce between the tube and

he nozgle in an attempt to reduce the possibility of
"blow-by'" of the exhaust gases., The sheet steel airframe
was stiffened with three 1" by 2% wooden stringers running
its full length. The stringers were supported on six 3/4
inch plywood bulkheads, the lower three of which were bored
out to accept the 4 in®h diemeter motor. The nosecone was
made of fiberglass and the four fins were mede of 24 gauge
galvanized steel.

After filming most of the movie the fueling and firing
sequences were taken. The rocket was put into a launching
rack 12 feet tall, cimed pronerly, and armed.

At 12;30 P.l, on March 24, 1£G2, the rocket was fired.
It burned 46 pounds of microgrein propellant in 0.83 seconds,
producing a thiust of approximately 1,000 pounds., The
relatively slow acceleration of about 13 g's provided
everyone with a beautiful view of the entire flight., The
rocket coasted to about 1500 feet and had a range of 1440
feet. Upon jmpact the nosecone was shattered and the front
30 inches of the eairfreame was compressed to a length of
2 inches. The motor tore loose, punching its way through
the forward bulkheads, but was not damaged,

The rocket provided the photographers with a good prop
for use with their actors, and an excepitionally stable,
easily photographed flight, The rocket is considered to
have been a complete success,
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NOTICE CONCERNING THE MOVIE

The Reaction Research Society received word on
July 31, 1963 that the sound track has been finished
and the movie ig ready for release. The Society will
receive a copy of the film for its part in helping

the producen-director, Les Rendelstein, in making
the picture.
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FLAME PROPAGATION IN A LIQUID FUEL CHalBLg
by Re E, NELSON

The study of flame Propagation in a liquid fuel chamber is
a very difficult one in that there is a major lack of accurate
expeririental information to back the general theories that have
been presented. In each of the references listed, in one manner
or another, there was a comment to the fact that there was a -
deficiency in knowledge of rocket éngine combustion. Refcerence 3
States that "The theoretical calculations of couwbustion rates in
bi-propellant nmotors must be regarded as one of the most important
unsolved problems in rocket engineering,"

With the above paragraph in mind, this paper will try to
present a general picture of the liquid rockeat engine combustion
process from the injection to the reaction phases. oome of the
more important parameters to consider are listed below:

l. Self ignition teuperature of the propellants,

2. Flame temperature,

3+ Limits of inflamnmability,

4o DBurning velocities,

5+ liethods of injection,

6. Temperature course through the flame front,

7. Location of the reaction zone in this temperature fiecld,
8. Concentration of active radicals through the flame front,
9. Reactions involved,

Four separate processes appear to make up the overall Steady
State combustion picture, The first of these processes is the
injection of the liquid propellants into the chamber, and the
effects of various Styles and types of injection patterns, Secondly
there is the process of nixing and preheating of the injected

propellants to obtain even propellant distribution in the gaseous
phase, Ignition of the mixed Propellants is the third phase process
The reaction phase is important in that all the propellant nust
be completely reacted in order that the complete energy of the

propellant can be utilized,

Before steady state is reached there is a starting transient
which may be of interest to eéxanine, During startup, the
propellants are injected into a chamber which is at atmospheric
pressure. The propellants flow toward the nozzle and.ignite
somewhere close to the nozzle entrance, 4s ignition is accome
pPlished there is a rapid increase in pressure at the ignition
positions The rapid pressure inerease causes a presure wave
which travels upstream toward the injector, increasing the teme
perature and pressure ahead of it, 48 a regult, the ratio of
chemical reaction of the Propellant ahead of the pressure wave
increases, 4t some location combustion occurs and the flame
moves downstream until some equilibrium position is reached,

( to be continued)
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THE RE/CTION RFSEARCH SOCIETY

The Recction Research Society
is a non-profit civilian organiza-
tion who-e purpose is to aid in
the AJevelopment of renctior nro-
pulsion an® its epplications, and
to promote iaterest in this new
seiencee

The Socisty was organize? in
Jaruary, 1243, an? from thet time
to the present has static Pired
and °light tested several hundred”
rockets, using both liquid an?
sclid propellants, .They have held
two rocket mail flights, carrying
special philatelic mail in experi=
menbs desipnzd to call attention
to the use of rockets for practi-
cal, peauéful purposes, and have
egtablished several altitude and
oti:r roecords for non-professional
rockeis an? missiles,

The Reaction Research Society
publishes RRS NEWS & ROCKET PIGEST
conbaining notices and Information
about both Society an? national
activities in the rocket fiecld,
which is sent to all members as a
part of their membershipa

There are opportunities  for
persony of widely diverse inter=-
2s%3 to take an active part in the
Society's work. Techmical skill
is not necessory for participetion
in many projects.

Active membership in the Re=

ction Research Seociety is for the
interested and qualified persons
who by their membership indicate
their willingness to engege in the
activities of the Society. Active
membership is $5.00 per year.

Associste membership is for
persons who cannot devote suffic-
ient time to Seciety work te war-
rent an active membership, JAssoc-
iate membership is $§3,00 ver year.

If you are interested in joine
ing the Seciety, or desire more
details, please write te:

Secreota:
Reactien Réseapch Soclety
Bog 11Ql, Glewudale . §, Califormia
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