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LIMITED OFFER! 

FREE AVI Model Rocket Kit and Engines 
with every order for $6.00 or more mailed befor e December 31, 1972 FREE 

I 

The success of the AVI line in competition has drawn attention around the world with sweeping victories at NARAM 14 
in Seattle, Washington and at the first world championships held in Vrsac, Yugoslavia . We want you to help us celebrate 
our recent successes by sending you a FREE AVI Flying Model Rocket Kit ($2.00 value) and a FREE packet of 
championship Engines ($1.15 value) with your order of $6.00 or more. 

ACT NOW! Orders must be mailed before Dec. 31, 1972 to receive FREE Rocket and Engines! 

CATALOG 
NUMBER DESCRIPTION 

UNIT 
PRICE QUAN . EXT. 

MINIROC RECORD-SETTING 
FL YING MODEL ROCKET KITS 

3-0910 Super Star competition 1.00 
3-0915 Pipsqueak Twin Kit 1.50 

I 

'CATALOG 
NUMBER DESCRIPTION UNIT I I PRICE QUAN. 

MINIJET MODEL ROCKET MOTORS 
(4 motors per pack plus 
ignitors and waddi ng) 

3-0301 l/2A3-lm NEW 1.05 

:\) 

EXT. 

3-0920 Taurus-I sport/contest 2.00 
·•- r---- -

I 3-0303 l /2A3-3m 1.05 
3-0921 Astrobee D scale 2.00 3-0305 I /2A3-5m 1.05 
3-0922 ASP-I Scale 2.00 3-0310 A3-0m booster 1.15 

I 3-0930 Delta Katt boost glider 2.50 3-0312 A3-2m NEW 1.15 
3-0990 MINIROC ASSORTMENT [4 ea. of 6 kits) 44.00 I -

3-0314 A3-4m 1.15 

I MACH-10 balsa / fiber 
FL YING MODEL ROCKET KITS 

3-0204 Lambda Pa yloader 1.70 
3-0205 Icarus C contest pa y loader 1.50 
3-0207 Theta Ca1un sport 2.00 
3-0209 Microsonde 1113-stager 3.00 
3-0211 Zenith II Pa yloader 2-stager 3.00 

3-0316 A3-6m 1.15 
3-0320 83-0m booster 1.25 
3-0323 83-3m NEW 1.25 
3-0325 83- 5m 

·---

1.25 
3-0327 83-7m 1.25 

I 3-0390 Minijet As sortment [ 4 ea . of 6 packs] 27.40 
I 3-0391 Minij et'ass ort ment # 2 [3 ea. of 8 packs) 33.00 

, . l ;-t 
·--3-0212 Flare P atriot contest/sport 2.00 

3-0215 Lunar Patrol twin gliders 3.00 
3-0216 Flat Cat boost glider 2.50 

THRUSTER-18 STANDARD ROCKET MOTORS 
(3 motors per pack-

plus ignitors and wadding) 
ASTROLINE plastic/fiber 

FL YING MODEL ROCKET KITS 3-0510 A3-2 0.90 
3-0822 Redstone Maverlc 1.50 3-0511 A3-4 NEW 0.90 
3-0823 Viper 1.70 3-0515 83- 3 1.00 
3-0841 Moon Go 2.00 3-0540 B6-0 booster 1.20 
3-0842 Redstone Quasar 2.00 3-0541 B6-2 NEW 1.20 
3-0844 Martian Patrol 3.00 3-0516 86-4 1.20 
3-0845 Aqua .rius 2.00 3-0543 86-6 NEW 1.20 
3-0849 Nike Patriot 3.00 3-0545 C6-0 1.20 

3-0546 C6-2 NEW 1.20 
3-0525 C6-4 1.20 
3-0527 C6-6 1.20 

Mark your order on above produ ct li sting s or ord er 
from recent A VI Product Sheets if you have th em. 
Include payment with order. 

TOTAL$ __ ____ _ 

SEND FOR YOUR FREE 
ROCKET and ENGINES 
TODAY! 

OFFER EXPIRES 
DECEMBER 31, 1972. 

Gentl emen, 

My enclosed order totals $6.00 or more. Be sure to ship my Free Flying Model 
Rocket Kit and Free packet of Engines. Enclosed is $ _ _ _ __ _ 
NAME __ ____ _ _ __ __ _________ ___ _ 

ADDRESS _ _ _ __ _ _ ____________ _ ___ _ 

CITY __ _______ _____ STATE _______ _ 

_ __ __ SEND LITERATURE on complete AVI line. 

INCLUDE THIS COUPON WITH ORDER 

-------lll!I 'Ir-IL.II,... ... ·~~ on <=,nx 77 MINERAL POINT . WIS. 53565 



Two more read1J·to-launch rockets from Cox. 

X-15: 
tothe 
edge 

of 
space ! 
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Streaking to a speed of 4,500 mph and an altitude of 350,000 
feet, the rocket propelled X-15 carried astronauts like Neil 
Armstrong to the edge of space. 
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Cox's authentically detailed scale model (13" in length) 
gives you a vivid and exciting re-creation of those early 
flights. Its solid-propellant engine thrusts it off the 
launch pad toward space. Then, as it passes maxi- : 
mum altitude, it deploys a re-entry parachute to land 
safely, ready for another thrilling flight. 

Cox's X-15 is molded of high impact plastic , has 
accurate NASA markings. Comes complete and 
ready to launch for less than $6.00. Fly it today . 

Lift off! 
And up, up to the very frontier of space streaks 

Space Shuttle America , the hypersonic transport, 
carrying shuttlecraft loaded with men and mate­
rials. At NASA ground control, the signal is given 
and the shuttlecraft leave the mother ship to fly 
their cargo on to an orbiting space station. Un­
loaded, they return to earth to rejoin the 
mother ship for another trip . 

Cox 's exotic Space Shuttle America cap­
tures in realistic miniature the excitement of 
. this excursion into space. It blasts off, climbs 
-to altitude, then separates. The mother ship 
parachutes safely to earth. The two shuttle­
craft glide gracefully in a circular " re-entry " 

flight to a perfect landing . 

' USAF 

Space Shuttle America include s : 
Beautifully styled transport. Two 
detailed delta wing re-entry 
gliders (designed for catapult 
launching if desired). Engine 
retainer ring and flameproof 
ejection wadding. And extra 
detailing decals. 

A fascinating glimpse into 
the tutu re of space explora-

tion . Approximately $8.00. 
At hobby, toy and 
department 

store s. 

L. M. COX MFG. CO., INC. 
1505 East Warner Ave., Santa Ana , California 92705 

A subsidiary of Leisure Dynamics, Inc. 

, 

Space 
Shuttle 
America 

Send 254 for a full- color brochure of Cox gas-powered planes, cars , rocke ts and accesso ries. Address Dept. R0-12 
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happy holiday season to all our readers. (Photo by Bob Mullane) 

CONTENTS 

EDITOR'S NC[)K 

NA Rand community involvement 

TECHNICAL FEATURE 
jay Apt discusses "Basic Statistics for R&D" 

DEPARTMENTS 

NAR News 

NAR in Action 

New from the Manufacturers 

5 

8 

6 

6 

7 

Loudly from a Broken Soapbox 

Model Rocket Tips 

Section News 

Contest Calendar 

10 

11 

12 

14 

EDITORIAL OFFICE 
Elaine Sadowski 

1824 Wharton Street 
Pittsburgh , Pennsylvania 15203 

Telephone (412) 431-5139 

ADVERTISING OFFICE 
Norman J. Ward 

Post Office Box 178 
McLean , Virginia 22101 

Telephone (703) 356-8887 

Six weeks are required for change of address . In ordering a change, write Model Racketeer, 
P.O. Box 178, McLean, Virginia 22101. Give both new and old address as printed on last 
labe l. 

We ca nnot accept responsibility for unsolicited manuscripts or artwork. Any material 
submitted must include return postage. When writing the editor, address letter : ELAINE 
SADOWSKI, 1824 Wharton Street, Pittsburgh , Pa . 15203. 

Application to mail at second -dass postage rates is pending at McLea n, Virginia 22101. 
© 1972 by National Association of Rocketry. All nghts reserved. Reproduction of any 
material herein is st rictly prohibited withou ·t permission. Printed in U.S .A . 

Postmaster: Send Form 3579 to Model Rocketeer, P.O. Box 178, McLean, Va. 22101. 

MODEL ROCKETEER 



I 

II 

EDITOR'S NGDK 
The first of our new product evaluations ap·pear on page 7. We hop e yo u find the 

comments useful, and we'd like to thank Cox for sendi ng the Model Rocketeer kits to bui ld 
an d test fly. 

We have received som e comments on the cover of the Augu st Rocketeer. Apparently a 
pictu re of some thing that wasn't strictly a NAR event was objectionable to certain 
members. We can't see why thi s should be so . Af ter all, a NAR section was one of the 
spo nsors of the 4 H meet, so the NAR wos invo lved . We used the cover (and the sto ry, for 
that matter) because we think that NAR sections should get invo lved with the affairs of 
their communities. Throu gho ut the years, NAR sections have been helping the handicapped, 
the underpriv ileged , and community gro u ps. T his month we have a report from a sect ion in 
Missouri (see Missouri Section Launches Modro c Program at Boys' Town on page 6) whose 
me mber s are seeing to it that the kids at Boys Town will be able to enjoy model ro cke try as 
much as the y do. What harm can spreading out to the commun ity possibly do ? On the 
con trary, we think it can do a lot of good . Firs t, it mak es peop le awa re of model roc ketry, 
and eventually it might bring the NAR some new members. Second, it imp roves th e image 
of mode l rocketeers. Peop le who see us as either children playing with toys or mad bombers 
might not change their opinio ns afte r looking at standa rd press and TV coverage of rocket 
meets, but seeing rocketeers involved with their comm uni ties could show the publ ic that 
NAR members are matu re and responsib le. And third, of course , this type of involvement 
bri ngs enormous satisfaction to tho se who participate in it. 

We'r e sorry some of you didn't get th e point from the phot ograph and story; we hope 
this exp lanation helped. 

Send questions, ideas and gripes 
about NAR (do n' t forget abo ut the 
" Lo udly from a Broke n Soapbox " 
and " If I Wrote the Pink Boo k" col­
umns!) to : 

Robert Mullane 
NAR in Action Ed itor 
34 Sixth Street 
Harrison, New Jerse y 07029 

Send techn ical arti cles and plans to: 
Patrick Stakem 
Technical Ed ito r 
1001 Rockville Pike, Apt. 625 
Rockville, Maryland 20852 

Section news goes, of co urse, to: 
Charles M. Gordon 
NA R Sect ion News 
192 Charo lotte Drive , Apt. 2 
Lau rel, Maryland 20810 

-E laine Sadowski 

Manufacturer relea ses on new product s 
should be sent to: 

Robert Lieber 
Manufacturer News Editor 
63 23 Waldron Street 
Pittsburgh, Pennsl yva nia 15217 

Send yo u r rocket plans to: 
Paul C. Conner, 11 
Plans Editor 
7 536 Atwood Stre et 
District Heights, Maryland 20028 

Model Rocket Tips to: 
David Newill 
313 Mitchell Blvd. 
Lubbo ck , Texas 79416 

Any other article s, photographs, 
car toon s, idea s, etc. go to: 

Elaine Sadow ski 
Model Rocketeer Edit or 
1824 Wharton Street 
Pittsburgh, Pen nsylva nia 15203 

COME VISIT THE NEW. .. 

PJlw/,/() HOBBY TOWNE 
A•J 

HOOK MOUNTAIN JUNCTION :,:M ODEL MUSEUM 

;rN~Oi?R~~~~TJA:~:~ t. 46) 227• 2666 

11 COMPlETl 
MODEl 
AND 
HOBBY 
CENTER 
DEDICIITED 
TO THE 
NEEDS 
OJ 
HOBBY/IT$ 

MODEL ROC KET • PRODUCTS uper,or 
CHR OME MY LAR (KIT OR CUSTOM ) 

• CHU T ES 

• STREAMERS 

• TRACKING SMOKE 

• RECOVERY AIDS 

NEW: SONIC-BOOM ROCKET GLIDERS 

-
I CATALOGUE .25 

IT MUST BE GOOD 

I 
- ITS SUPERI OR 

BOXB BROOKLYN,NEWYORK 11204 

FOXM ITTER - 3 NEW MODULAR 
T ELEMETRY SYSTEM FOR MODEL 
ROCKETS . PRINTED CIRCUIT 
BOARD, TRANSIST ERS, I.C. AND 
PL UG IN DIRECTION FINDING 
MODULE. 

FX-3 COMPLETE KIT(no batter y) $13 .95 
PS-1 BIOLOG ICA L MODU LE 4 .80 
AS-1 ACCELEROMETER MODULE 3.50 
TS-1 TEMPERATURE MODULE 4 .00 
MS-1 MICROPHONE MODULE 3.3 5 

"THE CHAMELEON" - THE FL YING 
MOD EL ROCKET FOR LOFTING 
T RANSMITTERS. $3 .00 

ADD POSTAGE & HANDLIN G .45 
CMR BOX 7022R ALEX ., VA. 22307 
SEND .25 FOR CATALOG. 



new 
All NAR memb ers in the Rhinelander, Wis­
consin area interested in forming a section 
please write to: 

Curtis Squires, Star Rout e 2, Rhinelander, 
Wisconsin 54501 

Speak Out! 
There is sti ll time to return yo ur NA R 

Evaluation Questionnaire (see August Model 
Racketeer) to Wanda Boggs. Completing thi s 
questionnaire gives you a chance to speak out 
on th e NAR. If yo u have a gripe, tell the NAR. 
You can't expect NA R of ficials to remedy 
problems that the y don't know about, so send 
in yo ur questionnaire before December 25. 

Missouri Section Launches Modroc 
Program at Boys' Town 

After a May sixth program at Boys' Town of 
Missouri, members of the St. Charles Model 
Ro cke t Club (S.C .A. R.E.) elected to take on 
the task of seeing to it that model rocketry 
would thrive at Boys' Town, even though there 
are no finances available for such a program at 
the town. S.C.A.R.E., in cooperation with local 
hobby shops, staged a ser ies of five demon ­
stration launches to recei ve merchandis e awar ds 
from Estes Industries. Th e last of th e launches 
took place on September 30 . S.C.A.R.E., using 
the merchandise award, will donate a launch 
system, rocket kits, and e ngines, alo ng with 
finis h ing mat er ials, to Boys' Tow n. 

Major Donald H. Some rvill e (USAF), Senior 
Advisor, and members of S.C .A.R.E. are to be 
congratulated for an exce llent showing of 
concern for the welfare of o ther, less fortu na te, 
individuals. Other clu bs should take notice of 
this unselfish giving of time, energy, and 
money, for a very deserving gro up . 

. - David 8. Flagg 
(Other clubs wishing to help with kits, engines, 
or donations please contact: David Flagg, P.O. 
Box 864, St. Char les, Mo . 63301.) 

Trustee Election Coming Up 
The triennial elect ion for the NA R Board 

of Trustees will be he ld at NARAM-15. The 
following proced ures will app ly to that elec­
tion: 

1. The NA R By-Laws e ncou rage vot ing by 
ma i l for those voti ng members (Leaders, 
Seniors, Honorar y, and Manufacturer members) 
who cannot attend the electio n meeting at 
NARAM-15. A ba llot will be printed in the Jul y 
issue of the Model Rack eteer ( to be mailed by 
June 15) with 1) the names of those nominated 
by the NA R Nominating Committee, and 2) the 
names of those nominated by mail prior to 
April 15, included. This ballot must be returned 
before August 1. 

2 . Any NAR Senior member may be 
nominated by any voting NA R member (in­
cluding him self or herse lf). A lette r indi cating 
the consent and home address of the nominee 
must be attac hed to all mail nominations. 

3 . Accompa nyi ng 'the ballo t in the Jul y 
issue will be a brief biographica l res um e of eac h 
nominee indicating his or her experie nce, quali­
fications, and any c_onnectio n with mode l 

rocket manufacturers. These resumes must no t 
be longer than 150 words, and must be in the 
hands of the NAR Secretary by April 15. T hose 
nom inees who fail to submit a resume by April 
15 will be listed in the resume section by name, 
but with the co mment "NO RESUME RE­
CE IVED " . Th e ci ty and state of eac h nomin ee 
will be listed after her or his name. 

4. Nominations may be made from the 
floor as provide d by the By-Laws at the 
NARA M -15 elect ion meet in g. Any voti ng 
member who has not ret urn ed a mai l ba llot 
may vote at that meeting. 

5. Th e new Board of Trustees will meet at 
NARAM-15, and will elect officers then. 

Nominations and resumes shou ld be sen t to : 
Jay Apt 
NA R Secretary 
1 5 Line Street 
Camb ridge, Massachusetts 02138 

CANAD IAN NEWS NOTES 

CAR to Go to Cape Kennedy 
Hille l Diamond of the Canadian Associa ti on 

of Rocketry has ann ounced that his group 
inT oronto is planning to go to Cape Kennedy 
for the last Apollo launch on December 6. Any 

A MESSAGE 

in tereste d ro cketeers in the Toronto area 
should contact Mr. Diamond, c/o The Science 
Shop, 137 Yonge St., Toronto 1, Canada, or 
call (416) 364-26 10. 

ARRA Forms Scientifi c Applications Group 
S teve Kush neryk of Montreal's Atm osphe ric 

Rocket Research Association has, alon g with 
other R&D oriented members, fo rmed the 
Scientific Ap plications Group. Th is group is 
devoted to doing scientific work in rocketry . It 
is separate from the ARRA and membership is 
ope n to anyone in the U.S . or Canada who is 
int erested in flying experiments or aiding in 
range support. For more information write the 
Group at P.O . Box 1455, Place Bonaventure, 
Montreal 114, Quebec, Canada . 

OOPS! 
An error has been found in the September 

issue's Editor's Nook. The line reading "a check 
from Model Rocketry was returned . . . " 
should read "a check was returned from Mod el 
Rocketry ... " It was NA R's check . 

By th e way, please don't send minor co rrec­
tions to the Model Rack eteer office . We know 
we make mistake s, but we can 't print correc ­
tions fo r every one. 

TO TH E SOUT HLAND DIVISION FROM THE SOUT HLAN D DIVISION MANAGER 
I feel that this effort to communicate has 

been long overdue, so I chose this method to 
share some needed information with the South -
land Division. 

There are many c hannels of commun ication 
available in our division to help sections with 
problems or just t o be of service . Unfortu­
nately, very few people know who to contact in 
their areas should they need assistance or 
information . Listed below are the State Di­
rectors of Sect ion Activities for each area of the 
Southland Division. 

The Virginia, West Virginia, Maryland and 
Delaware a.ea (Area 1) is headed by Roland 
Gabe ler. Not long ago he len t his time to the 
NAR' s Transpo '72 effort. Ro land's address is 
510 5 W. Frank lin, Richmo nd , Va. 23226. He 
has recently named two assistants who will be 
listed later when I receive their addresses and 
the areas they will serve. 

The North/South Carol ina area (Area 2) has 
no State Director of Sect ion Activities as yet. 
Anyone interested please drop a line to me for 
information. Sections and NA R members 
should contact t he State Director in the area 
closest to them or the Regional Manager. 

The Florida/Georgia area (Area 3) has Larry 
Cap linger as its State Director. Larry 's address 
is 2117 Anton Terrace, Hollywood, Florida 
330 20. Larry is busy setting up communication 
lines and wou ld like to hear from sections and 
unaffiliated NAR members in his area. I 'm sure 
this also applies to the other State Directors. 

T he Kentucky/Tennessee area (Area 4) has 
William Tippit as the State Director. William 
can be reached at The Memphis Bank and Tru st 
Build ing, 4515 Poplar Ave nue, Su ite 130, 
Memphis, Tennessee 381 17. He has just been 
appo in ted, so those of you in his area should 
contact -him so he ~an get started. 

Area 5, Alabama and Mississippi, has few 
NA R members and no NA R chartered sections 
and so, at the moment , no State Directo r of 
Section Ac t ivities. Those of you in that area 
who might want to star t a section or need 
information from a NAR representative, write 
to the State Director in the Area closest to you . 

In the Louisiana/Arkansas area (Area 6), 
John R. Huerkamp has recent ly been appoint e d 
State Director for Section Act ivities. Jo hn is 
waiting for this procrastinating Southland 
Director to send supplies so he can get started. 
Those of you in his area can contact him at 
5373 Pasteur Boulevard, New Orleans, Louisi­
ana 70122, so that he knows who is active 
there. 

The peop le listed above and myse lf, have 
the job of encouraging ex isting sec tion s to 
grow, helping new ones to get started, helping 
with prob lems and supp lying information and 
NA R I iterature whe re they are requested. We 
promote the NA R and encourage the use of 
imagination by eve ryone to bring about new 
and exciting ideas to help model rocketry grow. 
We all want to hea r what new ideas and projects 
you are engaged in. When we can, within each 
of our means, we try to visit as many sectio ns 
as possible. We are avai lab le to help and to try 
to let every part of the Southland Division and 
the rest of the country know what everyone is 
doing. Start Commun icating! Let us hear from 
you. If we work as a team, the Southland 
Division wi ll grow by 50 to 100% by NARAM 
15. For the So uthl and and SO UTHP OWER ... 

Sincerely, 

Richard A. Barnard 
South land Divisio n Manager 
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PRODUCT EVALUATION 
"Uprated Saturn I B" Model Rocket Kit, 

L. M. Cox Co., $5.00 

The L. M, Cox Company is well known for 
their plastic model airplanes powered by small 
gasoline engines. A few years ago, Cox entered 
model rocketry with some pre-assembled plastic 
model rockets. These rockets sold fairly well, in 
spite of the fact that "balsa and paper" rock­
eteers refused to fly them. Now Cox has ex­
panded the line to include plastic model rocket 
kits. The uprated Saturn 1 B is one of the 
models in this new group of kits. 

The Saturn 1 B model rocket kit comes in a 
very large, colorful box and retails for $5.00. 
The kit includes plastic rocket components, a 
pre-assembled parachute, a launch rod, a tube 
of glue, decals, and instructions. The only 
additional items that have to be purchased to 
complete the model are a bottle of black paint 
and a brush. The assembly instructions are 
concise and pictorial, but not clear enough. It is 
difficult to visualize the position and function 
of all the plastic components, and although the 
rocket goes together quickly, there is always a 
little doubt about what the instructions are 
trying to show. 

The engineering of the -rocket is excellent. It 
is sturdy, and well designed. Painting the rocket 
is a snap, because the rocket has deep corruga­
tions and embossed lines along all of the paint 
borders. You can almost paint this rocket in the 
dark and do a good job; the embossed lines help 
even the clumsiest painter to draw perfect 
straight lines along the borders of each painted 
area. Furthermore, most of the rocket is left 
unpainted since the plastic is the proper shade 
of white. 

The model makes a very nice static show 
piece, although it is not an exact scale model. 
Large plastic launch lugs, and the embossed 
word "Cox" in two locations detract from the 
overall effect. In addition, the delicate escape 
launch tower is reinforced by a large chunk of 
plastic inside of it. Under the circumstances, I 
think that this trade-off of scale accuracy for 
structural strength is a legitimate one. 

The rocket is equipped to fly with either a 
single D1 2 engine or a pair of C or B engines. 
Engine retainers and a clip whip for Cox 
igniters are included with the kit. We flew the 
kit with a pair of Estes C6-3 engines first. The 
engines ignited simultaneously in a very slight 
breeze, and the rocket lifted smoothly off the 
pad, slowly somersaulted across the sky under 
power, and fell back to the ground before the 
engine delays had ejected the parachute. The 
only damage to the rocket was the loosening of 
some of the glue joints. 

For the second flight, we tried a single 
D12-3, figuring that the small decrease in 
weight at the rear of the rocket might make it 
stable. This time the rocket flew straight up to 
over 200 feet, The ejection charge blew the 
parachute out at apex, and the chute opened 
immediately. The glue of the nose cone as­
sembly did not hold, however, so the nose cone 
separated from the. parachute and fell to the 
ground. An inspection of the rocket after the 
flight revealed that a number of glue joints had 
given way or were noticeably weakened. 
Obviously, the builder should use plenty of 
glue, especially on the nose cone assembly. 

In conclusion, the Cox uprated Saturn 1 B 
might be a good second rocket for a young 
chi Id who has been using a ready-to-fly Cox 
model rocket. The instability of the rocket is 
disconcerting, but not dangerous. A little more 
nose weight would fix the problem. 
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NEW 
FROM THE MANUFACTURERS 

APOLLO 
SATURNIB 

KIT 
byCOX 

Specifications 

Length: 22 inches 

APOLLO 
SATURN V 

KIT 
by COX 

Maximum diameter, at base : 4.5 inches 
Weight: approximate ly 5 ounces 
Su gges te d engines: (2) B6-2, (2) C6-2, 

(2) D8-3, (1) D12-3 
Recovery: single parachute 
Assembly time: 30 minutes 
Painting time: 1 hour 
Construction material: ABS high tempera­

ture plastic 
-Richard Fox 

Marsha Bishop, NA R 21884, of Honolulu, 
Hawaii, has told us about a new Revell kit, 
"V-2, World 's First Ballistic Missile " . The kit 
contains a highly detailed V-2, launcher, 
ele vator, transport, and crew, and according to 
Marsha, is large enough for plastic conversion. 

PRODUCT EVALUATION 
"Saturn V" Model Rocket Kit, 

L. M. Cox Company, $8.00 

The firs t thing that I noticed upon receiving 
the kit was that Cox claims it ca n be built by 
someone 12 years old or older. After working 
with it, I agree, but I think that more experi­
enced modelers will want more of a challenge. 
There is real ly nothing difficult in this model, 
so it is excellent for a beginner who wants an 
impressive looking mode l. 

Construction is fairly straightforward. 
Painting should be done before gluing, though. 
You must provide yo ur own paint and brush; 
everything else is included. I ran into only one 
hitch in building the model-the launc h escape 
rocket body was too large to fit into the tower 
as it should. This required using a tool o f some 
sort to ream out some of the excess plastic. 
Incidentally , that was the only too l I found it 

· necessary to use . It took me half an hour to 
build the model and about two hours to paint · 
it, but 1 'm sure it can be done in much less time 
if attempted. 

There are only a few things wrong with this 
kit, most of them in the instructions. Severa l 
times I saw that something was indicated by 
parts and pictures, but not mentioned in the 
instructions. For example, the model ha s a lug 
to tie a static line to, a picture on the box 
indicates the use of a static line on the nose 
reco very rigging, and the parachute it self is tied 
to a piece of shroud line suitable for use as a 
stati c line, yet nowhere in the instruction s is 
there any mention of a static line. Also, two 
parts were included that were not mentioned in 
the instructions. In the end I left them out. The 
most serious thing wrong with the model is the 
lack of space to pack the parachute s, even 
though th e bod y is long. I must give all due 
credi t to Cox, as the y did a good job in keeping 
the weight down. 

This model flies with a two-engine cluster, 
the engines being either C6·2 or 3's and 
D12-3's . From the information on the box it 
appears that the model can fly with only one D 
engine, but this is not so. The engines are 
ret ained with the usual Cox p last ic engine clip . 
It seems to work, but installing it may be a 
problem if you have big fingers or aren't very 
dexterous . The fairings on which the fins sit 
have holes into the body at their top ins tea d of 
coming to a point. At first I wondered about 
this, but they are very useful for checking 
shorted microc lips (if you don't use the Cox 
igniters). 

In all honest y, I must say that this model 
flew ver y well. It was stable and the recovery 
system was sufficient for the we ight. I must 
recommend that you never use a longer delay 
than those suggested or you will be diggin g 
your model out of the ground. 

In conclusion, I can say tha t this is a good 
kit for all, though not very chall e nging . 

-Alan Stolzenberg 

A CT To Get Modroc Kits 

Major model rocket manufacturers together 
with other hobby kit manufacturers who are 
members of the Hobb y Industr y Association of 
Ameri ca have donated 3000 hobb y kits to 
ACT, Action for Ch ildren in Trouble. ACT 
plans to distribute the k its in a pilot program to 
juvenile delinquents and school drop-outs. The 
purpose of the program is to offer under­
privileged youth a meaningful alternative to 
an ti-social activities . 
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TECHNICAL 
FEATURE BA/IC /TATI/TIC/ • 

FOR R&D 
by Jay Apt 

Many R&D proje cts base their co nclu sion s 
on quanti tat ive ex perimental data take n as part 
of the project. However, few reports show any 
concern for taking a lot of data at eac h data 
poi nt th ey present, and hen ce ma ke thei r con ­
clu sion s sha ky at best . Suppose a project sets 
out to determine whether black rockets go 
higher than white rockets of th e same des ign. If 
the expe rimenter builds th e models , launches 
each on ce , and rep ort s th at the black roc ket 
was tr ac ked to 330 meters, and the whit e one 
to 320 me te rs, most of us woul d fee l th at a 
con clusion th at black model s do indeed fly 
higher wou ld be unjusti fied . The basis for this 
intui t ive feelin g is o ur experience that engine 
thrust is not constant from one engine to the 
next, and that tra ck ing really isn't very precise. 
We 'd have been mu ch mo re co nfid en t of the 
resu lts if he had lau nched th e mod el hundr eds 
of tim es and report ed that the difference in th e 
average alt itudes was greater than could be 
acco unted for by tracking er ror s. 

Thi s examp le illustr ates two of the many 
typ es of uncontrollab le ex terna l variab les 
whose f lu ctuat ion s can cause a single piece of 
dat a to be far from an average obtained by 
making a large numb er of ex per iment al run s. If 
th ese flu ctua tions are as Ii kely to be nega ti ve as 
positive, they are called random flu ctua tio ns, 
since th ey introduce a random err or in any 
single piece o f data tha t can no t be predicted . 
For examp le, the variation in e ngine thrust 
discussed prev iou sly int ro duces a random error 
in altitude . Or, if yo u perform a Gregorek -typ e 
strob e 8/G glide analysis (Model Rocketry, 
Nove mber, 1 97 1), the speed at which yo u 
t hrow the glider ca n also be considered as fa irly 
random . It should be clear th at for thi s type of 
fluctuation - wher e th e error from th e avera ge is 
as likel y to be positive as negat ive- that th e 
mor e data you take, th e clo ser your average 
value is likely to be to the tru e result. 

If yo u are to co nvince anyo ne that the co n­
clusion yo u dra w from yo ur data is valid , it is 
very imp orta nt that yo u ma ke some est imate of 
th e er ro r due to these random fluctu a tions. Fo r 
even if yo u launc h your mod e l in an altitud e 
experiment 20 tim es, you can't be sure that 
yo u have averaged out the engine and trackin g 
fluctuations. What we want to be a ble to do is 
report data with an error est imate -33 0 ± 40 
meters for example-wh ic h says that we are 
reaso nably co nfid ent that the average altitud e 
we would get if we laun ched th e mode l a 
hundr ed thou sand times wou ld be somew here 
be twee n 290 and 37 0 meters . 

Supp ose that th e day before we do our 
exp eri ment, the ghost of Dr. Goddard sneaks 
out to th.e launch field and does launch our 
model a hundred tho usand tim es, with closed 
tracks each flight . If he use s, say, a B engi ne 
with a rated tot al imp ulse of 5.00 newton­
seconds, he may get some engines with very 
little thrus t , and some wit h as much as 10 orJ 5 
nt-se c, all beca us e the engine-making machi nes 
are n 't perfe ct . So he' ll have some flig hts that 
barely ge t off th e pad, while oth ers will make 
him swear that our model will win des ign ef­
ficiency at the next co nt es t. A graph of his 
altitu des wou ld th en be li ke th at sho wn in 
Figur e 1. (This bell-sh ape d cu rve is famili ar 
because many types of fluctua tions follo w the 
same principle as engin e var iatio ns: t he likeli­
hood of any one p iece of data varyin g from the 
average a sma ll a mou nt is high , and although it 
do esn 't ha ppen very often, data sometimes 
varie s a la rge amount fr om the average.) 

When we go out to th e fie ld th e nex t day, 
we can't take near ly as many data po int s as Dr. 
Goddard d id , so ou r data might look like tha t 
shown in Figure 2. In genera l, th e ave rage of 
our data won' t be th e same as his , sinc e we 
probably haven't averaged out all the flu ctu ­
ation s in engines, trac kin g, etc. What we mu st 
now do is mathemati ca lly ana lyze our data to 
make an estimate of ho w far off the tru e 
avera ge our average fro m th e 20 flight s is; that 
is, compute probabl e erro r limit s. 

Even thou gh we have ta ken only a few data 
points , they should fall on the same shaped 
curve as Dr . Goddard's, since any collection of 
data is just a samp le of the data th at would be 
recorded if the experiment were repeated 
forever. So we can use thi s bell-shaped curve as 
a mod el fo r our data, and use the ma th ematical 
analysi s of thi s type of curve that was devel­
oped lo ng ago . What we are intere sted in is the 
best possible estimate of how far the average of 
our data is from th e average of the data from 
the expe riment repeated forever . In mathe ­
m ati cal terms , this best estimat e is called th e 
standard deviation of the mean (" mea n" is just 
anothe r word for average). Thi s "s tand ard 
deviation" is a stand a rdi zed "bes t estimate" of 
the diffe rence of our average from the t rue 
ave rage. It is standardized in such a way that if 
you repo rt an alti t ude of 330 meter s with a 
standard deviation of the mean of± 40 met e rs, 
you are say in g that you are 68% confid e nt that 
th e true average lies within one sta nd ar d 
deviat io n (± 40 meters) of 330, and 95% 
confident that the tru e average lies somew here 
within± 80 , or two standar d deviations, of 33 0 . 

We ca lculat e the ave rage of our data in th e 
norma l way, by adding up all th e altitud es and 

Jay Apt, a NAR Trustee and found er of the Stee l City Section in Pittsburgh, is currently a 
graduat e stud ent in physics at the Massachusett s lhst itute of Technology. jay has served both as 
Chairman and Secretary of the Leader Administ rative Council, and he won the National Team 
Championship A ward (with his partne r, Dave Bayard} several years ago. 
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dividing by the number of flights . If N stands 
for the number of flights, X{l), X(2), X(3), etc. 
are the altitudes of the flights, and X is the 
average, the formula is*: 

N 
X = _Nl ~ X{I) 

1=1 

Having once calculated this average, we can 
get the standard deviation of the mean from the 
following formula where Om stands for the 
sta nd ard deviation of the mean: 

1 a = --;:::====-
m .J {N ){N - 1) ✓ f [ X{l) - X ) 2 

1=1 

Thi s formula tell s us to find the difference 
between eac h of the data values and th eir 
average, then square that differ ence. We do this 
for all of our data values, add all the squared 
results, and take the square root of that sum. 
We finally divide this result by the square root 
of N, (the number of data points) times N-1 to 
get the standard deviation of our mean. The 
standard deviation of the mean of the 20 data 
values shown in F igure 2 is worked out in Table 
1. 

It is this standard deviation of the mean that 
we should quote as the error attached to our 
average altitude {here it would be 329 ± 4 
meters). And the formula for a tell s us 
several interesting things . First, we s~ that we 
can red uce th e standard deviation of the mean 
simply by taking more data, since it will get 
sma ller as N increases. Second, if our data is 
widely" scattered, the quantity [ X(l) -X] will 
be larg e for most of the data values, so am will 
also be I arge. So we know that if most of the 
a ltitudes in an altitude experiment, for ex­
ample, are not about the same, we should not 
expect thei r average to give very precise infor­
mation. For example, it would be wrong to 
draw any conclusion a bout whether the black 
rocket goes higher than the white rocket based 
on data of 330 ± 20 meters for the bla ck rocket 
and 320 ± 20 meters for the white rocket , no 
matter how many flights are included in the 
data. Analyzing your data in this way in the 
field isn't very difficult, and can often tell you 
whether you need to take more data to be able 
to dr.rw a valid conclusion. 

The formulas we have just disc ussed give an 
estimate for the uncertainty in your data on ly 
for random errors of the type previously illus• 
trated. Keep in mind that things like differ ences 
in fin finish, launch lugs, calibrati on of any 
measuring apparatus, linearity of data sensors 
used, and personal errors on the part of the 
experimenter can put the average of the data 
taken much farther from the true average than 
is indicated by these formulas. That 's why it's 
important to fu lly describe the experimental 
procedures used in your report. 

Fina lly, note that a lth ough we have use d an 
altitud e ex periment as our examp le in this 
article, the same prin cip les of taking a lot of 
data a t each data point and reporting the 
averaged results with sta ndard devi at ion s of the 
mean attached apply to all R&D projects where 
quantitative data is ta ken. 

*For tho se unfamiliar with it, the notation 

N 
LX(I) 
!=1 

is a shorthand that tells us to add 

X{l) + X{2) + X(3) + . .. + X{N). 
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Table 1 I 

X(l) X(l)-x [X{l)-x]
2 

305 -24 576 
305 -24 576 
310 -19 36 1 
315 -14 196 
320 9 81 
320 9 81 
320 9 81 
325 4 16 
325 4 16 
325 4 1 6 
330 1 1 
330 1 1 
330 1 1 
335 6 36 
335 6 36 
335 6 36 
340 11 121 
345 16 256 
360 31 963 
370 41 1681 

N=2 0 
- 2 

L(X(l)-X] =5 13 2 

20 
.J5132 = 11.6 L X{I)=6580 

1~ 1 

X=329 
Om= 3 .7 
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The opinions expressed in this column are 
those of the author alone, and they do not nec­
essarily reflect those of the Model Rocketeer 
or the NAR. 

AN APPROACH TO WORLD CHAMPS 
TEAM SELECTION 

By Bernard Bia/es 
The USA Team to the 1974 Space Model 

World Championship will presumably be chosen 
based on the 1972-1973 contest year. So, 
although this is being written a few weeks 
before the 1972 World Champs, it is not too 
soon to consider team selection procedures for 
the 1974 event. This article reviews and criti· 
cizes past methods alongside my own views on 
internats team selection. 

At first, team s were chosen by the team 
captain who consulted with other modelers he 
cons idere d knowledgeable. This method was 
used in 1967 and 1970 for international events 
which were not actually world championships. 
It has the advantage of being simple and al­
lowing the use of judgement in cases where a 
quick look at someone's contest record might 
not tell the whole story. Some drawbacks are 
that it is rather vague and always open to the 
accusation of favoritism, even if not conscious 
or intentional. Although not an integr al part of 
such an approach, it has been suggested that 
team members were se lected on the basis of 
their suitability as representatives of the US in 
addition to their competence as modelers . 
Much as I would dislike having obnoxious 
personalities on the team (by the way, there are 
a lot of nice people on this year's team), I 
strongly object to the idea of the imposition of 
such psychological, social, or political criteria 
for team membership. I am not familiar with 
the exact procedures involved, but an in­
teresting recent example of this approach 
occurred at the Olympics: In 1968 at Mexico, 
the American 8 man shell (rowing) was creamed 
by the competition. So, for 1972, instead of 
competing for positions by objective criteria, 
the final selections were made as a judgement 
call (I think the coach had the final say). The 
USA crew this year, which had six men from 
the coach's school, did quite well. Even so, the 
coach said he had not yet decided whether this 
was the best way to do it. Th e newspaper did 
not give his reasons . Perhaps he felt that it was 
unwise to draw too firm conclusions from a 
single trial or that even if the method did allow 
a better performance by bringin g together 
athletes who were already a team, it did not 
really give individual s the fairest chance of 
getting on the team. One reason that this ex­
ample does not support the judgement selection 
as strongly as it might seem is that a crew 
reach es high performance only afte r much 
pra c tice as a unit, whereas space model com­
petition is more of an individual activity. 

1/l 

This year a complex and somewhat more 
objective selection method was used. This has 
already been explain ed in Model Rocketeer, 
and I will review only the basics. Membership 
on an eligibility list was determined by going 
through the winners list from NARAM-13 in a 
specified way. Interest ingly, some events from 
NARAM had higher priority in determining 
eligibility than one of the events being flown at 
the World Champs - presumably because they 
were considered tougher than P/0. 

A selection committee was named which 
included a few of the top people from the 
eligibility list-to some extent, the committee 
was in the position of havin g to worry whether 
or not to choose itself. The contest record of 
eligible model racketeers was examined and a 
weighted average of their contest records in the 
relevant events was computed. The committee 
was supplied with these numbers, plus a state­
ment by the eligible peop le (along with any 
information or opinions they might have or 
receive) and voted, seven votes being required 
to choose a team member (apparently some 
measure of final authority was retained by the 
NAR President). Although I consider this a step 
in the right direction, it had a number of 
drawbacks. It was not announced ahead of 
time, so people who wanted to work toward 
being on the team did not really know what 
they had to do to make it. It was very slow and 
cumbersome in practice, eve n considering that 
some unusual problems were enco untered. 
Statistically speaking, getting on the eligibility 
list was somewhat of a fluky process. If con­
tinued, thi s procedure opens the possibility of 
building up a good competition record during 
the year by choosing contests at which winning 
is easy- a practice which already infiltrates th e 
national championship. Perhaps it is too bad 
that an objective, balanced, season long 
selection pro cess is not possible-such a long 
period of testing would be revealing in the 
events outside of scale. The approach I propose 
has less statistical validity than such an ideal, 
but can be done in a fair manner and should 
produce a fairly exciting glide r event as a side 
benefit. 

Since my own preferences in this area 
parallel methods used in model aviation, a 
glance at the way the AMA does it is appro­
priate. The free flight events-FA! Power, 
Wakefield Rubber, and A/2 Nordic Glider-are 
flown off in local qualifying trials, followed by 
regional eliminations, and culminating in a 
national level contest. Each of these tests is in 
itself multi-round. The advantage of this 
approach is that it is statistically reasonable 
( though far from perfect) and it is objective, 
removing the need to choose team member s 
based on personal preference. (It should be 
noted that the free-flight World Champs is 
flown multi-round .) Probl ems are the diffi ­
culties in making it to the eHms and, with very 
many good modellers, there is still a good deal 
of chance in whom among the best will be 
chosen. Scale, where the nee d for repetitive 
flying is less- in fact, you don't want to risk a 
great model too many tim es - reli es on a single 
nation al elimination involving static judging and 
severa l flights. 

Turning first to my favorite, boost-glider, I 
doubt if we have the resources to run a three 
stage elimination process. Rather, I suggest 
using the Nationals to run a single, but multi­
round, elimination. It could be tacked onto 
NA RAM as an extra day. Alternatively, it could 
be run one round per day during the week .:... 
supplying a variety of weather conditions - or 
flown from a different part of the field on a 

regular contest day; but these would place a 
greater load on the contest organization. People 
who, for various reasons, were not competing in 
the Nats could still try for a place on the team, 
t~ough I think the personal_ capabilities as a i~ \ .. 
flier that are need ed make 1t undesirable to W 
permit proxies. An abbreviated indication of 
the possible modifications to the present rules 
follows: 

1) Event run without age divisions; 
2) Each competitor allowed two complete 

model s ; 
3) Event to be flown in five rounds, the 

maximum time to be recorded for each 
round being limited to 180 seconds (a 
"max"); 

4) If seve ral contestants attain a total of 5 x 
150 = 750 seconds (called "maxing 
out") or other tie for the last or alter­
nate place on t he team, extra rounds are 
flown by the tied contestants with the 
max increasing 30 second s each ti me 
un t il the ties are broken; 

5) Oethermali zers explicitly allowed, but 
required to have fuse holder s and snuf­
fers ; 

6) Return of gliders not required; 
7) Provision of a launch time window for 

the competitor so that he can better 
adjust to the vagari es of the weat her 
(this compensation for the presence of 
updrafts and downd rafts will not be easy 
to implement). 

The selection event would then not be identi cal 
to the event as flown at th e World Champs, but 
it would do a more effective job of get tin g 
people who are really good, and it would show 
USA lead e rship in bringing the B/G event to 
maturity-eventually the World Champs could { 'i.. 
be run this way, like other free flight events. ~ 

For Scale, the Scale event at the Nats co uld 
be used , though I would prefer that the scores 
of those trying out for the team be based on 
the sum of two flights plus static judging. 
(Again, people not the Nats itself could fly but 
one might permit proxy flights because flying 
talents are not as critical in this event.) 

I am somew hat hesitant about suggesting 
having a full scale elimin ation for the third in­
ternats event. While having three events at the 
World Champs makes for a nicely balanced 
contest, I think no obvious third event has the 
stature o·f Scale and B/G. Thes e latt er events 
alone are distinguished by the high degr ee of 
craftsmanship and concentration required, by 
the richness of opportunity for the disp lay of 
modeling skill, and by the developm ent of 
recognizable ex perts in these areas ( Research 
and Oe-;elopment might be an unfulfilled ex­
ception to this. Incidentally, it would be nice to 
use the World Champs as an international 
technical forum in addition to a sporting 
meet.). (These comments do not say that other 
events are uninteresting or that the efforts of 
any team members should be taken light ly.) 

Under the present team selection system 
there is some sense in not including the under 
fifteen A and B age division mod elers. But the 
compet ition for the FAI Team should be open 
to the best -interested fliers, regardless of age. 
By following the eliminations plan outlined 
above, it would be quite simple to include sharp 
young model rocketeers . 

I have exper ienced personally two sides of ,t 
th e subjective selection systems. In 1967 I was 
an unknown modeler and was not, to my 
knowledge, considered for the internats team-
which doesn 't imply that I should have been 
chosen: I was quite inexperienced. On the other 
hand, maybe l could have beaten somebody on 
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the team and I would have appreciated a clear 
cut chance to prove that . This year, the out• 
come was reversed and my lon g term B/G 
act ivit y appa rently compensated, in the eyes of 
the selectio n co mmittee, for a rather modest 
con test record. I happen to thi nk that this was 
not a bad choice, but in a head to head multi· 
round confrontat ion , I might hav e been 
knocked off by somebody like John Drake, 
who is not the B/G performance fanatic I am, 
but has produ ced some very reliable perform· 
ances. That is what I want to find ou t , win or 
lose . 

I wish to thank the many peop le who have 
talked over these problems with me. 

OPEN UP THE NAR 
BySteveM. Lawson, NAR 27925 

After reading the artjcle in the Jul y "Lo udl y 
from a Broken Soapbox", I decided to write on 
behalf of the members of the Lawton-Fort Sill 
Model Rocket Associatio n in Oklahoma . We are 
now in the process of trying to meet the re· 
quirements for a NAR section charter. 

I very strongly agree w ith the author, 
Charlie Zettek, that no contest can be truly 
called a championship unl ess a nyone who is in· 
ter ested, whether he be a NAR memb er o r not, 
is allowed to enter. I feel that the NAR is sure ly 
open-minded enough to see the point of this 
whole disc ussion. 

I had nev er heard of the NA R as an organ i· 
zat ion for any inter es ted mode lers un t il I joined 
our club here in Lawton. 1 'm sure that I am not 
the only one who had a hard time finding out. I 
feel that one way to pu blicize the NA R would 
be to ask all major mo del rocket manufa ctur ers 
to urge member ship in the NAR by stamping 
slogans, etc . on any packages or letters which 
are sen t to their cu stom ers. 

I believe that since suc h a small proportion 
of the nation's modelers are NAR memb ers , 
most contests shoul d be open to anyone who 
cares enough to enter. Until the perce nt age o f 
NAR members starts to rise, I believe that the 
NAR should find some way of makin g itself 
known to all mod elers . 

SOME GRIPES ABOUTS & T 
By Steven Karnowski, NA R 27954 

am speak ing out against two actions taken 
by the Standard s and Testing committee re­
cently. Gripe number one is the way they 
hand led the case of the Estes D engines. The y 
decertified their D· 1 3 engines as of January 1, 
19 72. That meant that the D13 engines co uld 
not be used in contests after th·at date . But the 
Estes Dl 2 engines cou ld not be use d for contest 
purposes until February 1, 1972. This meant 
that for a period of one month none of the 
Estes D engines co uld be used in any contests. 
If a person had an adapter to use one of th e 
othe r brands of engines then th ey probab ly 
wouldn't have had much of a problem, but 
many people probably don't . Although I wasn't 
affec ted, so me peop le probably were . If some­
thing like this happ ens again I might be af• 
fected. 

Gripe number two is the case of the FSI 
D18 engines. These are actual ly D5 engines. I 
don't think that an eng ine should eve n be 
safety ce rtifi e d unle ss the label is accurate. I 
also consi der this mislabeli ng decept ive adver ­
tising that sho uldn't be allowed. This mis ­
labe ling caused some problems at NARAM-13, 
where many rock ets fell out of the sky in the 
scale event. 
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I hope that NAR or FSI will do something 
to correct the D1 8 problem, and I hope that 
NAR also takes ste ps to insure that some thing 
like the Estes D engine case doesn 't happen 
again. 

HELP THE INDE PENDENT ! 
By Mark 8. Bundick NA R #19 250 

The Editor's Nook in the August issue 
intrigued me. I reali ze tha t our organi zat ion 
may ha ve problem s, and that certai n persons 
may b lame NAR officials for them . But why 
squabb le about some newsletter commen t or 
satire? Why not spend the time in trying to 
solve the problem? And wh y do the officials 
search the news le tters loo k ing for th ese com­
ments? Sol ve the problem instead! 

For those of you who can't find a problem 
(or if someone else has already stopped writing 
sat ire to work on one) here's a dilly. Help me, 
the non-section member. All of us don't belong 
to sections with those new sle tter s, yo u know. 
We sit out in the "stick s" pra y ing for some con· 
tact, even if it means a 4, 5, or 6 hour dr ive. 
How about it, section pre sidents and newslett er 
editors? How about it Regio nal Managers? Let 
us know about your section meets and demon· 
st rations. We're out here, waiting and ready. 

A BETTER WAY TO CHOOSE THE 
NAR C HAMPIO NSH IP SECT IO N 
By Ronald Mitnick, N A R 15293 

It is my opinion that the present sys tem of 
choosing NA R Champ ion ship Section is unfair 
to many NA R sec tions. As it is now, this choice 
is mad e entirely on the number of contest 
points earned in the contest year. Contests are, 
of course, an important part of NAR section 
activiti es, but I feel that more must be con· 
sidered in choosing the Champ Section. Other 
areas, such as regu lar meetings and attendance, 
ex tra meetings and attendance, newsletter s a nd 
other publications, extra activities , suc h as 
cam pouts and . community service projects, 
mu st also be considered in this choice. 

I wou ld like to propose a system for 
choos ing the Championship Section. Every 
month, a form wou ld be sent from each NAR 
sec tion. This form would be signed by the 
club's Senior Adv isor . On this form, a com· 
plete, but brief, summa ry of all the past 
month' s events would be listed. At NAR Head· 
quarters, points would be awarded in ce rtain 
categories. For example, a regular business 
meeting would get 10 points and every per· 
centa ge point above 75% attendance would get 
1 point. Any extra meeting would get 5 points 
each. A reg ular publication of a newsletter 
would get 5 points, and extra pub lication 
would receive 2 points . A regular monthly 
launch would get 10 points, as would a co ntest 
laun ch, but with the contest launch extra 
points wou ld .be awarded for the tota l number 
of points earned divided by the number of con· 
testants. Other categories would be covered as 
well. (Actual point values wou ld be decided by 
th e NAR "brass"). Then, come NARAM, the 
to tal s wou ld be added up and the sect ion with 
th e most points wou ld be awarded the Sect ion 
Champion ship. For those who still concentr ate 
on compet it io n , ther e cou ld also be an awa rd 
for most contest points per yea r, this being t he 
same as the present Championship Section. 

I t is about time th e NA R reconsiders what 
an NAR sect ion should do in a total sense, 
rather than choosing the best sect ion by 
numbers only. 

The Model Rockcteer is beginning a new 
column this month. Send any tips on modeling, 
construction, launching, etc. that you would 
like to share with other model rocketeers to: 

MODEL ROCKET TIPS 
David Newi ll 
313 Mitchell Blvd. 
Lubbo ck, Texas 794 7 6 

Too many beginne rs find that the igniter 
just won't work - too many experts have the 
same prob le m! Sin ce I began to use the method 
desc ribed below for insta lling ignit ers I 'vc had 
110 fai lures (in over 150 launches). T his method 
uses Estes-type igni ters and will not work for F 
engin es. 

1 . Tear off a sm al I piece of masking tape 
about one inch in length. 

~ 
2. Roll this into a sha rp pointed cone sticky 

side out. 

3. Bend the igniter ove r the cone tip . 

A 
4. Push the cone into the nozzle of the 

engine . 

5. Separate the wires and mash the rest of 
the cone against the end of the engine. 

-
T-his is a fast and reliable way to install 

Estes-type igniters, and it prevents shorting . 
- David Newill NA R 6139 
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by 
Charles Gordon 

SOUTH OZONE PARK ASSOCIATION OF ROCKETRY 
Photos & Story by Fred Kushner 

In March of 1972, Mr. Isaac Johnson Jr . and his lovely wife Rose 
decided to help the youngsters of the South Ozone Park section of 
Jamaica , New York. Through their efforts, the South Ozone Park 
Associatio n of Rocketry (SOP AR} came into existence. 

Unlike any other ~ection that I know of, SOPAR members do not 
go out on their own to purchase rockets, engines, or any other materials 
associa ted with the hobby of model rocketry. The section's dues break 
down as follows: Junior members, 50¢ per meet ing; Leader members, 
$1 .00 per meeting; and Seniors, $1.50 per meeting. The section also 
hold s special events, such as cake sales, barbe cues, etc. to raise money. 
It is with these funds that Mr. Johnson buys the equipment for the 
section . Because of this, no member of the section need worry about 
having enough money to purchase supplies to enable him to fly in a 
meet. 

On September 10, 1972, SOP AR held its first Section meet. As is 
the situation with most sections in the New York City area, flying space 
is the most difficult component of a meet to obtain. They had origi­
nally decided to hold their meet at a publi c park, but when the sectio n 
ar rived they found the park occupied by a local baseball team. But did 
they give up ? Never . The y went to a local school yard . Luck was with 
them, and the place was empty . The start of meet was only postponed a 
half hour because of the change in site. 

Even though SOPAR is a yo ung section , they have equipment that 
some older sections have yet to acquire. The laun ch racks were set up in 
record time, and the flight area roped off to avoid any possibility of an 
acc ident . The recovery crew was readi ed, th e launcher load ed, and the 
rockets laun ched. The meet was under way. 

All members of this section live on the same blo ck, and they have 
the full consen t of th eir parents to continue with their rocketry. As a 
matter of fact, many of th e parents fee l that thi s is a goo d hobby for 
the youngsters as it keeps them occupied, and lets them relate what 
they have learne d in school to something practical. 

At the present time the section has twenty members. The officers 
are as follow s: President and Senior Advisor, Mr. Isaac John son, Jr. ; 
Vice President, Mr. Martin Harley; Secretary, Mrs. Rose John son; 
Treasurer, Miss Robin Storey. 

As New York City Coordinator, I wish this section much luck. 
Given the chance , they may soon be among the top sections in the 
NAR. 

j ohn Scoles makes on announcement at the first SOPAR section meet. .... 

Marvin Berry and Robin Storey (the section's treasurer) watch the meet 
from the launch table. A proud relative looks on in the background. 
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SOPA R members (from left to right} Oscar Campbell, Terry Davis, 
Salvatore Moscotello, Isaac Johnson (President) and Kelly McKnight 
food their boost/gliders. 

Rose Johnson , the section's secretory, checks on Dione Hunter and the 
data reduction crew. 

MODEL OF THE MONTH CONTESTS 

by Joe Cimmino 

One of the continuing problems for any NAR section is the solici· 
tation of new members. Once new memb ers join, there is the problem 
of upgrading workmanship to achieve stable, well-finished models that 
the owners can be proud of. Noticing that many members brought new 
models to regular monthly meetings, the Wheaton Rocket Association 
began to experiment with a Model of the Month Contest in 1971. 
Following a trial period, the regulations were formali ze d, and the con- , 
test . was made a regular part of the club's meetings . 

A permanent display board with a plywood base was constructed, 
using gold and silver Embossograph board to facilitate visibility . 
Suspended on peg-board, above and behind the model rocket counter at 
Wheaton Placa Hobbies and Arts, the display board has an angled face 
for easy viewing of the title and club insignia. A wooden shelf has 
several ½ inch holes to allow positioning of the models according to 
size. Half inch dowels forced into expended engine casings provide the 
mountings for the models and are easily removed. Various len gths of 
dowel are stored inside the base of the display to accommodate mini­
models, boost/gliders, etc. 

The Model of the Month Contest disP.lay has not only attracted new 
members to the club, but also new interest in model rocketry. One 
school tea cher, see ing the displ ay I is bringing four new members to the 
section, as well as his interested wife. Jerry Trager, owner of Hobbies 
and Arts and the original sponsor of the Wheaton section, reports that 
the display models often influence purchases at the model rocket 
counter. • 

A copy of the section's regular monthly post ca rd, which notifi es all 
members of meeting and launch dates, is posted on the model rocket 
counter at Hobbies and Arts. Prospective members are encouraged by 
the store's emp loyees to attend a meeting or to call the president for 
information. Jerry and his per sonnel encourage section memb ership and 
stress the benefits to be derived from club act iviti es . 

For th e benefit of all NAR sect ions , a copy of the Model of the 
Month Contest Regulations is printed below, and detail s of the display 
board are visible in the photograph. Any section desiring additional 
deta ils may secure them from Joe Cimmino, 4018 Ferrara Drive, 
Wheaton, Maryland 2090 6. 

MODEL ROCKETEER 
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Compiled by Trip Barber 

The MIT Model Rocketry Society (section 
#134) was founded in November, 1965, by a 
group of 18 undergraduate model rocket en­
thusiasts, including Gordon Mandell, George 
Flynn, Dick Fox, and Bernard Biales. lt was 
recognized as an official MIT activity on 15 
November , and was granted funds by the 
Undergraduate Association to construct · the 
heavy-duty launch system which it still uses . 
The early Society meetings were held in a pub­
lic room in the MIT Student Center, and the 
group's small amount of equipment was stored 
in such random places as dorm janitors' closets. 
The first launch was held in the Spring of 1966 
in a two-kilometer-square cranberry bog in 
Saugus, Mass., ever since known as, among 
other things, "the Saugus swamps". Subsequent 
club activity centered around finding a less 
moist site, a search which ended in November, 
1966, with the securing of permission to use 
the enormous farm grounds around the state 
prison at Bridgewater, the site still used for all 
society launches. 

The Wheaton Rocket Association of Wheaton, 
Maryland, has found the Model of the Month 
Contest to be a great help in getting new 
members for the section and in raising the 
club's general level of w_orkmanship. 
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By March, 1967, enough memb ers had been 
persuaded to join the NAR for the Society to 
apply for and receive a section charter. The 
club's activity in these early years emphasized 
the acquisition of basic range support equip· 
ment, and the popularization within the In· 
stitute of the scientific nature of model rock­
etry. This last was particularly benefited by the 
publication of members' R&D reports (done 
mostly for lab course credit) and a report on 
the Society itself in Tech Engineering News. 
Research was the major interest of the members 
at this time, with Gordon Mandell working on 
dynamic stability, Dick Fox on transmitters, . 
George Caporaso on altitude prediction, and 
nearly everyone else on some project. 

This R&D emphasis led George Caporaso to 
organize the first MIT Technical Convention in 
March, 1968, as an effort to co-ordinate model · 
rocket R& D on a national level and bring to­
gether the hobby's technical leaders for a week­
end of co mmunication. It attract ed 50 people 
and 4 R& D reports the first year, expanding to 
140 people and 15 reports by 1971. In another 
effort to improve techni cal co mmunication, a 
group of 4 Society members ( Flynn, Mandell, 
Caporaso, and Tom Milkie) founded Model 

Regulations For 
Model of the Month Contest 

1. The Model of the Month Contest will 
be held at each club monthly meeting. The pur­
pose of the contest is to foster and encourage 
careful workmanship in the construction of 
model rockets. 

2. There will be three categories in this 
particular contest depending on the age of the 
builder: junior (under 13), Leader (between 13 
and 21), and Senior (over 21 ). 

3. A contestant may enter as many models 
as he wishes . 

4. If a particular model once wins in the 
con .test, it becomes ineligible to compete in 
subsequent contests . 

5. Models entered in the contest should 
conform • to the NAR Model Rocket Safety 
Code and be ready ·'for flight, except for the 
addition of an engine and wadding. 

6. Particular attention will be given by 
judges to such details as precision in joining 
together portions of the model, appropriate or 
attractive finish, application of decals and 
overall careful workmanship . 

7. Models winning in the contest will be 
displayed at Wheaton Plaza Hobbie s and Arts, 
Wheaton, Maryland, until ttie. next contest and 
then such models will be available to be re­
turned .. to the builder at the .next club meeting. 

Rocketry magazine in October 1968. While the 
two organizations were separate, MRm drew 
most of its staff from the membership of the 
Society. 

The main activity of the 1968-69 school 
year was the organization of a lobbying pro ­
gram in the Massachu se tts Legislature to have 
model rocketry made legal in the state, an ef­
fort which led to the passage of the present law 
by the summer of 1969. The other big event of 
the yea r was the granting to the Society by MIT 
of a permanent room for meetings, storage, and 
construction in the Walker Memorial Building. 
The first meeting there was in December, 1968. 

With the graduation of many of the found _­
ing members in June 1969, Society activity 
reached a low point, then picked up again in 
the spring with a rise in interest in comp et ition. 
The Society's first contest, an area mee t, was 
held in May, 1970, and since that time 
MIT MRS members have flown in MA RS, 
ECRM , PVARM , MART, and NARAM, and in 
the numerous area and section meets which it 
has sponsored for rocketeers in the Boston area. 
R&D, however, remains an important activity 
of the current members of the MIT Mod el 
Rocket Research Society. 

8. Judges will be selected by the Contest 
Chairman and will serve for three consecutive 
contests. If a substitution is made necessary by 
the nonattendance of a judge, the Contest 
Chairman or the Club President shall select a 
substitute judge. ~ . 

9. By entering a model in .the contest, a 
contestant thereby waives all claims for any 
damage to such model. All models will be given 
reasonable care and treated gently. 

10. The decision, concerning the winners, 
of a majority of the three judges involves the 
application of individual value judgements and 
is final and conclusive. 

Joe Cimmino entered mod el rocketry 
several years ago with his son, Joey. He hos 
served as NAR TRANSPO Chairman and 
President of the Wheaton Rocket Society. 
Employed by the Depdrtment of Defense, Joe 
is also on active officer in the 77 3th Tactical 
Fighter Wing of the DC Air Notional Guard. He 
has been· active in many civic and youth organi­
zations and holds the Sliver Beaver A ward of 
the 'Boy Scouts of America. 
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~oornrn 
NIH 

MEMBERSHIP 
FOR ONE WHOLE YEAR 

MERELY FO~ HAVING 
YOUR TECHNICAL FEATURE 

ARTICLE OR PLANS ACCEPT­
ED FOR PUBLICATION IN 

MODEL ROCKETEER. 
SEND YOUR COMPLETED 
ARTICLE WITH DRAWi NGS, 

PHOTOS AND CHARTS TO : 
Pat Stakem (Technical Articles) 
1001 Rockville Pike, Apt. 625 
Rockville, Md. 20852 

OR 
Paul C. Conner, 11 (Plans) 
7536 Atwood St. 
District Heights, 
Md. 20028 

NAR Tech. Services 
511 So. Century Dept. F 
Rantoul, Illinois 61866 

HAS 

NAR Pins - Patches - Decals_. Transfer$ 

Write us for discount bulk purc hases for 

sections . G. Harry Stine's 3rd edition 

of Handbook : 

soft cover 
members $4.00 
non-members $4.95 

hard back 
$6.00 
$6.95 

Souvenior NARAM -12 Patch .75 eacr 

LIMITED SUPPLY OF THE 

1972 MIT CONVENTION 

PROCEEDINGS INCLUDING 

TECH REPORTS. $1 .50 each 
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CANADA - Toronto, Ontario 
Canad.l's only exclusive rocket shop 

Home of the Canadian Rocket Society 
THE SCIENCE SHOP 
137 Yonge St . Arcade 

H. Diamond Lie. Supervisor No . 13 

Mark Pemberton 's "Ogre" lifts off. This monster weighs only one pound, and was flown at the 
Midwest Rocket Resea rch Association's M RR-3. (Photo by Bill Kenny) 

ON TEST 
alenda r 

SEND EARLY FOR CALENDAR! 
?lease submit all items for the Model Rock­

eteer "Contest Calendar" at least two months 
in advance! Contest Calendar items should be 
typed and sent directly to Elaine Sadowski, 
Editor, Model Racketeer at 1824 Wharton 
Street, Pittsbur gh, Pa. 15203. 

Th e following are contests that have been sanc­
tion ed by the National Association of Rock­
etry. Points ea rned at these co ntests are 
cred ited toward nati ona l standings. 

November 19, 1972 - Location pending. Name: 
ENERCHIPTION. Host: ABM Section 108. 
Events: Hornet Boost/Glide, Swift Boost/Glide, 
Haw k Boost/Glide, Pee Wee Payload, Class 0 
Parachute Duration , Robin Eggloft. Contac t: 
Richard LaBarre, 1720 lllin gsworth Avenue, 
Allentown, Pennsylvania 18103, 797-2363. 

Novemb er 25, 1972 - Meadow, Massachusetts. 
Name: Cold Balls 69 1. Host: The New England 
Rocketry Federation, Sect ion 236. Events: 
Sca le, Super Sca le, Hawk Rocket Glider, Spar­
row Boost/Glide , Hawk Boost/Glide. Contact: 
Patrick M. Griffith , Legio n Stre et, Milford, 
Massachusetts 01757, 473 -7654. 

December 29-31, 1972 - Phillipsburg, New 
Jersey. Name: Tannenbaum-2. Events: Official : 

December 9-10, 1972 -- Bossier City, Louisiana. 
Name: LARK-1 (Louisiana Area Rocket Kon­
test). Host: Ark-La-Tex 284. Events: Peewee 
Payload, Class II Streamer Duration , Predicted 
Altitude, Class O Drag Efficien cy, Class O Para­
chute Duration, Sparrow Boost-Glide, Swift 
Rocket-Glide, Scale . Contact: Tom Sullivan, 
Jr., 1905 Christine Ave ., Bossier City, Louisiana 
71010; Phone (318) 746-9461. 

April 13, 14 , 15 , 1973 -Ca mp A.P. Hill, Virginia. 
Name: East Coast Regional Meet VII 
(ECRM-V II). Host: NARHAMS 139. Events : 
Scale, Ostrich Egg Loft, Hawk Boost/Glide, 
Hawk Rocket Glider, Class O Parachute Dura­
tion, Class O Streamer Duration. Contact : 
Judith A. Barrowman, 6809 97th Place, Sea­
brook, Maryland 20801. Phon e (301) 
459-5261. 

Date To Be Announced - Highland Park, Illi­
nois. Name: ERT2, Evanston Tiros Regional. 
Events: Hornet Boost/Glide, Condor Boost/ 
Glide , Eagle Rocket Glider, Design Efficiency, 
Class 11 Streamer Duration, Class O Parachute 
Dur ation, Pee Wee Payload, Robin Eggloft, 
Re searc h and Development. Contact: Bob 
Finch, 415 Lambert Tree, Highland Park, Illi­
nois . Phone (312) 432-8986. 

COr.lJVENTIONS, 
SYMPOSIUMS, 
ETC. 

Washington's Birthday Weekend 1973-New 
York , N.Y. New York Star Trek Convention, 
Commodore Hote l. Contact: Mr. Al Schuster, 
Box 95, Old Chelsea Station, New York, N.Y. 

March 16-17-18 , 1973. Pittsburgh, Pennsylvania. 
8th Pittsburgh Spring Model Rock et ry Conven­
tion. Discu ssio n groups on clubs, competition, 
electron ics, tracking and many oth er topi cs. 
Movies, lectures, banquet, an d a special seminar 
for teachers. Contact: Elaine Sadowski, 1824 
Wharton Street, Pittsburgh, Pennsylvania 15203. 
Telephone: (412) 431-5 139 . 
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Condor Boost/Glide and Rocket Glider, Class I 
Parachute Duration and Streamer Duration, 
Horn et Boost/Glide and Rocket Glider, 
Sparrow Boost/Glide and Rocket Glider, Class 
Ill Parachute and Streamer Duration, and Open 
Spot Landing. Unoffici al: Scale Christma~ T ree, 
Ornamental Ping Pon g Spot Landin g, Class 11 
Garland Duration, Dragon Boost/G lide, Class 
VI Parachute Duration and Streamer Duration, 
and "C" Engine Feather Boost/Glide. For more 
information contact: David Kla user , 383 
Warren St., St ewa rtsville, N.J. 08886. 

!) ~ June 29, 30, July 1- Montreal , Canada. u; 
Name:197 3 CANADIAN MODEL ROCKET 
CONFERENCE. The conference is tentatively 
planned to be held at McGill University, with a 
banquet at the downtown Holiday Inn. Con-
tact: Peter Sauer , ARRA , P.O. Box 14 55, Place 
Bonaventure, Montreal 114, Quebec, Canada. 



OVERWHELMING CHOICE OF THE U.S. TEAM 
IN VRSAC, YUGOSLAVIA 

WHY? 
FACT 1: 
Model rockets require consistently reliable engines to perform well. 

FACT 2: 
Model rockets cannot win in competition without peak performance engines 
that provide maximum Impulse. 

FACT3: 
AVI manufactures a complete line of low cost model rocket engines scientifi­
cally designed for peak performance; produced on automatic machinery 
for maximum efficiency and subjected to rigid computer-oriented quality 
contro ls for utmost reliability. 

PROOF 
1. Outstanding performance ... AVI Minljet and Thruster 18 eng ines have 

already set many new and impressive U.S. and International performance 
records. 

2. Overwhelming choice ... AVI engines are used most often by contest fliers 
ail over the world. 

3. Lowest price ... Compare A VI prices on popular size engines with those of our 
two major competi tors, on the cha rt below. 

Popular Sizes AVI BRANDE BRANDC 

1/2 A Mlnijet $1 .05' $1.09 Not Avail. 
A Mlnijet 1.15' 1.19 Not Ava il. 
B Minijet 1.25 Not Avail. Not Avail. 
A Standard .90 1.00 $1 .00 
B Standard 1.00 1.10 1.10 
C Standard 1.20 1.30 . 1.30 

'New price reductionl ALL PRICES BASED ON SINGLE RETAIL PACK 

Order from your nearby hobby dealer or directly from: Aero space Vehicles, Inc . 
P.O. Box 77-MR 
Min<>rnl Pninl Wi ~. 53565 
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en HllJJWUtor the big 
A ~UBS IOl AAV OF CENTUR I ENGIN EERING CO. · 

Sometimes you want to get together a rocket 
that's really BIG. Maybe it's a scale model. 
Maybe it's going to carry a ' radio or a movie 
camera. And halfway through you know it's 
going to be something special. You've built 
a rocket fqr Enerjets ... because you know 
there's no motor in the world with the consist­
ant power of an Enerjet. 

We can introduce you to the ultimate model rocket 
expe rience. Big Motors, Big Rockets, Enerjet. 
Write for our free catalog. 

enemev,;;;_ 
Dept. MR-1272 
Box 400 
Phoenix, Arizona 85001 
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