


NOW. EASY-TO-ASSEMBLE 
ROCKET KITS FROM COX. 
BEAUTIFULLY DETAILED. 
MODESTLY PRICED. 
Build your own package of 
excitement. With th es e new scale 
model rocket kits from Cox. 
The y're au thentically det a iled. 
Preci sio n-en gineered. Ruggedl y 
constructed of tough , high impa ct 
plastic. Solid fuel propell ed. 

Apollo Sat urn V, 1/125 sca le 
mode l of the wo rld 's largest launch 
ve hicle . As used in NASA' s mos t 
successful moon mi ss ions . 
Powered by two single-stage 
engine s. 

And the uprated Saturn 1B, 1/125 
sca le replica of the laun ch vehicle 
that orbited the first mann ed 
Ap ollo space mis sion. A clu ster of 
two single-stage eng ines provides 
the power. 

Cox also bu ilds five othe r rea l 
exci ter s ready -to -launch : X-15, 
Space Shuttle America, Nike 
Ze us, Apollo Little Joe I I and 
Hone st John . 

Uprated 
Saturn I B 

Se e Cox rocket s, kits, starter sets, 
engines and accessories at hobby , 
toy or department stores. 

L. M. COX MFG . CO ., INC. 
A subsidiary of 
Leisure Dynamic s, Inc . 
1505 East Warner Ave ., 
Sant a Ana, Ca liforni a 92705 

I 

Send 25¢ for a full-color bro chu re of Cox gas -powered planes , cars, rockets and accesso ries. Addr ess Dept. R0- 1 



LIMITED OFFER! 

FREE AVI Model Rocket Kit and Engines 
with every order for $6.00 or more mailed before January 31 , 1973 FREE 

• 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 AV! 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 Jan. 31, 1973 to receive FREE Rocket and Engines! 

CATALOG DESCRIPTION UNIT I EXT. NUMBER PRICE QUAN. 
!CATALOG DESCRIPTION UNIT I 

NUMBER PRICE QUAN . 

MINIROC RECORD-SEn-lNG MINIJET MODEL ROCKET MOTORS 
FL YIN,G MODEL ROCKET KITS (4 motors per pack plus 

3-0910 Super Star competition 1.00 
ignitors and waddir.g) 

3-0915 Pipsqueak Twin Kit 1.50 3-0301 l/2A3-lm NEW I.OS 
3-0920 Taurus-I sport/contest 2.00 3-0303 1/2A3-3m 1.05 
3-0921 Astrobee D scale 2.00 3-.0305 l /2A3-5m 1.05 
3-0922 ASP-I Scale 2.00 3.:0310 A3-0m booster 1.15 
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 3-0314 A3-4m 1.15 

MACH-10 balsa/fiber 
FL YING MODEL ROCKET KITS 

3--0316 A3-6m 1.15 
3-0320 83-0m booster 1.25 
3-0323 B3-3m NEW 1.25 

3-0204 Lambda Payloader 1.70 
3-0205 Icarus C contest pay loader 1.50 
3-0207 Theta CaJun sport 2.00 
3-0209 Microsonde Ill 3-stager 3.00 

--0211 Zenith II Pay loader 2-stager 3.00 
-0212 Flare Patriot contest/sport 2.00 

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

3-0325 83-Sm 1.25 
3-0327 83-7m 1.25 
3-0390 Minijet Assortment [ 4 ea. of 6 packs] 27.40 
3-0391 Minijet assortment 112 [3 ea . of 8 packs] 33.00 

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 Maveric 1.50 3-0511 A3-4 NEW 0.90 
3-0823 Viper 1.70 3-0515 B3-3 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-B6-4 1.20 
3-0845 Aquarius 2.00 3-0543 B6-6 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 

EXT. 

Mark your order on above produ ct listings or order 
from recent A VI Product Sheets if you have them. 
Include payment with order. 

TOTAL$ _ _ ____ _ 

SEND FOR YOUR FREE 

ROCKET and ENGINES 
TODAY! 

IFFER EXPIRES 

JANUARY 31 , 1973. 

Gentlemen , 

My enclosed order tot als $6 .00 or more. Be sure to ship my Free Flying Mod el 
Rocket Kit and Free packet of Engines. Enclosed is $ ____ _ _ 
NAME __ _ _ _ _____ _ __ __ ___ __ ____ _ 

ADDRESS __ __ _____ ___ ____ ___ __ -'---

CITY STATE --- - -- - ----- - -- - ---- ----- -
_ _ _ __ SEND LITERATURE on co mplete AVI line. 

INCLUDE THIS COUPON WITH ORDER 

ae.:1cs;:aace veH1cLes 1Nc P• sax 77 M INER A L POINT . w 1s 53565 
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Send tech nica l art ic les and plans to: 
Patrick Stakem 
Technical Editor 
1 001 Rockv ille P ike, Apt . 625 
Ro ckville, Maryland 20852 

Section new s goes, of course, to : 
Charles M. Go rdon 
NAR Section News 
192 Cha rolotte Drive, Apt. 2 
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COVER PHOTO 

At the opening ceremonies o f th e first World Championships of Space Modeling a 
replica of th e first model rocket lifts off. The Vrsac aerodrom e control to wer is in the 
background. For the whole story of the World Champs , see page 6. (Photo by Mark 
Sheibenberger) 

EDITOR'S NGDK 
Several NA R members h ave told us about interesting happenings, which we wou ld 

like to pass on to you. Fir st, Steve Conners of the St ee l Cit y Section in Pittsburgh 
found an article by G. Harry Stine, NA R #2, in the Novembe r , 1972 issue of Ana log. 
The ar ti cle is enti tled "Po llut ion Probe", and it describes the use of spe cia lly instru· 
me n ted rockets, quite simil ar to the mode l rockets th a t we use, to take measurements 
in inversion layers, the weather condi t ion tha t trap s pollution over an area, keeping it 
from dissip ating the way it normally does. Most po llu tion cr ises arise when inversio ns 
are over c iti es. So, if you're interest ed in th is sort of thing , read the article . 

Members of the Shawnee Rocket Assoc iation in Rosiclar e , Illin ois mad e politi ca l 
part y jewelry to ra ise money for the ir club. Th e jewelry contains fluorspar crystals 
(about 90% of the fluorspar in the country comes from the area around Rosiclare, 
Il l.). Af te r raising over $200 fo r the clu b trea su ry, on e of the me mbers thought it 
wou ld be a n ice ide a to se nd th e President of the United States a so uven ir. Th e 
Shawnee gro up sen t President Nixo n a blue ele phant key chain. Presiden t Nix on sen t 
a very n ice, per so nall y signed letter to th e member s of the club, thank ing th em for 
their tho ugh tfulness and expressing his interest in ed ucational pro jects , like model 
rocket act ivities, that the you ng people of the country undertake. We thank Joe 
Hamon, the c lu b's sponsor, for th e sa mples of their product and for.te lling the Mod el 
Rocketeer abou t t he club 's activity. 

(And while I 'm thankin g people, I'd lik e to thank th e NAR -'s Boar d of Truste es 
for vo tin g me a life long me mbership in the NAR. I am most gratef u l for this honor.) 

Happy New Year every body! 

Manufactu rer re leases on new products 
should be se n t to: 

Robert Lieb er 
Manufa ct ur er New s Editor 
6323 Waldron Street 
Pittsburgh , Pennsy lvania 1521 7 

Send yo u r rocket plans to: 
Paul C. Con ner , 11 
Plans Editor 
7536 Atwood St reet 
District Heights, Maryland 20028 

. - Elaine Sadowski 

Send quest io ns, ideas and grip es abo u t 
NAR (don't forget abou t the " Lou dly 
from a Bro ken Soapbox" and " If I Wrot e 
the Pink Book" co lumns!) to: 

Robert Mul lane 
NA R in Ac tion Edi tor 
34 Sixt h Street 
Harri son, New Jersey 07029 

Mode l Rocket Tip s to: 
David Newil l 
313 Mit che ll Blvd. 
Lu bbock , Texa s 79416 

Six weeks are required for change of addres s. In ordering a cha nge, write Model Rocke teer, P.O. Box 178, McLean, Virgin ia 2210 1 . G ive 
bo th new and old add ress as print e d on last labe l. 

We ca nn ot acce pt respo nsibili ty for unsoli cite d manuscripts or artwork. Any mater ia l submitt ed m ust includ e return postag e. When w riting 
the editor , address letter: E LAIN E SADO WSK I, 1824 Whar to n St reet, Pitt sb urgh, Pa. 15203. 

App licat ion to mai l at sec ond -class postage rates is pending at Mc Lean , Virginia 22 101 . © 1972 by Na t ional Association of Rocke t ry. Al l 
rights reserved . Re produ ction of a ny material he rein is stri ctly pro h ibi ted wi th out permis sion. Pri,:ited in U.S.A. 

Postmaster : Sen d Form 3579 to Mode l Racketeer, P.O . Box 178 , Mc Lean, Va. 22 101. 
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MALFUNCTION I NG ENGi NE STATISTICAL SURVEY REPORT 
April 1, - September 30, 1972 

MESS REPORT 
The first MESS report was published in the July Model Rocketeer . This is a summary of engine failure s since that time . We would like to 

point out that the number of failures is not necessarily indicative of the quality of a certain manufacturer's engines. Engines that are used more 
commonly can be expected to hove more reported failures than those used less fr equently or widely. 

( NGIN [ 
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MESS forms should be sent to: 
Mike Wolfe, MESS Ass 't Chairman 
2798 Woodcraft Road 
Columbus, Ohio 43204 
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FIRST WORLD MODEL ROCKET 
CHAMP/ONSHIPS-VRSAC '72 

by Ed Pearson 

NNNN 
ZCZC WUY058 WUB980 
YUBE CO UWTX 044 

photo s by Mark Sheibenberger 

TOG! TJ X WASHINGTON DC 44 25 111 6A EDT 

J AMES F KUKOWSKI TEAM MANAGER UNITED STATES SPACE MODEL TEAM 
CARE AERONAUTICAL UNION OF YUGOSLAVIA 
PZUN MIRKOVA 411 1000 

PLEASE CONVEY MY BEST WISHES FOR SUCCESS TO ALL OUR TEAM MEMBERS 
AS THEY ENTER THE WORLD SPACE MODEL COMPETITION SINCERELY 

SPI RO T AGNEW 

COLL 411 1000 

Vrsac is a sleepy Yugoslavian town, eight 
miles from the Rumanian border, and chiefl y 
known for its fine white wine and air academy. 
It was at the academy 's a irfie ld on Septembe r 
22-25 that the Yugoslavia n aeroclub hosted 
model ro cke try's first world championship 
mee t. 

Nine differe n t countrie s competed, with 
two addit io nal coun tries sendi ng obs ervers. The 
competitors included Bul garia, Ca nada, 
Czec hoslovakia , Egypt, Great Britain , Poland, 
Rumania , th e Unit e d States , and Yugosl avia. 
T he non -part icipants were F ranee and the 
Soviet Union. 

Three ~vents comprised the con test-C lass I I 
Para chute Duration, Class II Boost Glider , and 
Open · Scale. Repre se nting the USA were six 
te am members : Bernard Biales (flying B/G), 
How ard Kuhn (B/G and Scal e), Al (S cale) and 
Shirl ey (P.O .) Lin dgre n , Jon Ran dolph (P .O. 
and Sca le), Ellie St il)e (P.O.), Jim Worthen 
( B/G), and on e team mana ge r, Casey Kuk o wski. 

Here' s how the mee t went: Friday the 22nd 
was a t es t laun ch day, an d while t eam me mber s 
te sted th eir B/G s and P.D.' s, o the rs battled 
Yugos lavian custom s officials for t he eve ntu al 
release of 28 bo xes of assorted AVI , Centur i, 
Cox , and Estes model rocket go odies , as well as 
th e Este s s ta tic th ru st stand see n at NA RAMs 
11 and 12. That night the s tand was set up and 
e n g ine s from Europe and Americ a we re 
sam pled and sea led in bags for use th e next day . 

Sat ur day arriv ed wit h an op enin g ceremo ny 
com plete with a parade of the co untri es , flyin g 
balloo ns, girls with fl owe rs, and speeches. 

Th e flying fiel d itself was sup erb - an ap­
pro x imat e on e mile sq u are of shor t gras s. Th e 
weather, h oweve r, threatened rai n, and wind 
gust s and mild temp erat u re (65°) insured low 
tim es fo r the t wo sc hedul ed dura t ion even ts. 

In th e center of the field , nine thirt y-foot ­
long firin g lane s (misfir e a lleys ) were mark e d 
off-one for each part ic ipa tin g co untry . At one 
end of every lan e lay sin gle rail laun ch p ads 
atop two foot high py lons. At the other end s 
were ta bles to whi c h two timing jud ges were 
ass igned with bags of sea led engine s , stop 
watc hes, rubb er stamp s (fir st flight bird s were 
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mark ed for return and second flight identifica­
tion), and firing boxes (on/off swit ch affair s 
containing four D size batteries). Behind the 
tables, ropes he ld off the few spe ctators , and 
behind the spectato rs nine sma ll walk -in tr aile rs 
were provided as team prep areas. To the side 
lay a refr eshment sta nd with cafe tables, and in 
the m iddle blared a publi c add ress spe ake r. 
Unlike those at US contests, the stand sold bee r 
and cog na c along with the lemon ade, and th e 
P.A. was used primaril y to broad cast ro ck and 
roll or Eastern European folk music ra ther than 
range safe ty pronouncements . In fact, count ­
downs were rarely heard. Modelers would 
scurry betw ee n vans and alle ys launchin g 
rockets rap id ly. All this lent a rela xe d mood to 
the meet. 

Th e events were held separately and in one 
hour rounds, i.e ., the three tea m members for 
each event from each co untr y were given one 
hour to fly a ll th eir first flights after whi ch the 
next round started for the sa me mod e ls ' seco nd 
flights . Ind ividu al winner s of each duratio n 
eve nt were determined from the be st of the two 

U.S. PD team member Jon Randolph preP.ares 
to launch his model, with a littl e help from Jim 
Kukowski . 

fli ght times , and team winners were found by 
adding together ea ch te am member's best score 
and comparing each country's resulting figure. 
In sca le, the mode ls were static judged on 
Saturday and the fli ght judged in rounds on 
Sunday. Five international judges were used 
with each model's high and low scores dropped 
from consideration to insure judging im­
partiall y . The other three scores were then 
averaged. This new "mean" score was compared 
with other entries' marks; the mode l with the 
highest mean was declared winner . As in the 
duration events, the country with th e combined 
best entry scor es won the team event trophy. 

The US team fared well by ta!<ing fi rs t in 
Parachute Dur ation and third in Scale. Sadly, 
how ever, we ended up seve nth in B/G after all 
three of our best combined fli ghts netted a low 
120 secon ds . 

Individual ly, Ell ie St ine an d Jon Randolph 
tied for th ird place in P.O. with 295 second 
flights. Shirl ey Lindgr e n was not far behind 
taking sixth place overall in a f ie ld of 25 con ­
te stants. 

In B/G th e best we were able to muster in­
dividuall y wa s J .C. Worthen 's fifth place with 
96 seconds . H oward Ku hn pull ed- in 18th place 
af te r an abortive first round at te mpt, and a 
cracked pod gave his Stingray a 21 secon d 
flight. Bernard Biales' one flight of three 
seconds (an ar ch crash) put h im tw e nt y pla ces 
behind Mohamed Orfy's ( Egy pt) winning flight 
of 1 65 sec_o nd s. 

In Scale , honor s went to Ho ward Kuhn, 
whose Javelin gave him a th ird place behind 
t wo Czechs - Otakar Saffe k and Karel Urban ­
who mod eled Saturn Vs. Al Lind gren pulled 
fifth place with a beautiful fl ying Air Fo rce 
Fal co n, but Jon Randolph's effor ts were 
thwart ed by tw o pa rachute fa ilur es- one result ­
ing in a first stage pran g, the othe r causing a 
second stag e dea th dive. 

Obs ervations on the European Rockets, 
Quality of Workman ship and Engines . 

Oth er th an German , English , and Amer ican 
plas tic model s, pr ema nufa ct ured Europe a n kits 
and part s are scarc e if ex istin g at a ll. Bod y 
tube s ar e han d ro lled and nose co ne s are sh op 
or club lat hed. Laun ch lugs are t in-sn ipped 
from scra ps of metal , and parachute s a re ob­
tained by se parating th e hea vy plastic lam inar 
from European wrap ping paper. But don ' t be 
fo iled by th e materia ls; the work is highly 
sa nd ed and th en dou sed in ta lc for co mp etitiv e 
light and minim al dra g f light s. B/G wings are 
often carve d out and then st retched ove r wi th 
silk spa n. Scale mode ls show very high qual ity 
workman ship . Saffek 's Saturn V was the finest 
scale mod el Jim Barrowm an (th e US Sca le 
judge representa ti ve) says he has ever seen . 
Blueprints an d pl ans are scarce , h gweve r, and 
photo red uction a nd meas urin_g _J?om plas tic 
kits are wid es p read. ;. _>..,. 

The Euro pean engines at the meet we re of 
Yugos la v ia n, P olish, and Czec ho slovakian 
manufa cture . Yu gos lavian engines are mad e in 
small gro up s when an aeroc lub _ co nt rac t s a 
shop. Som e batc hes are goo d , but o th e r lots 
have been kn own to exp lode up o n ignition . 
Conseq uently th e Yugos lavs don' t trust th eir 
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own engines for co ntest use, and other engines 
were tested and flown. Lik ewise, no Poli sh 
engines were used-one exp loded on the te st 
stand and two others ex ceed ed the 5 Nt/ sec 
total impulse ma x imum-which suggests the 

·poles a lso have difficulty with batches . The 
most reliable European engines test ed were the 
Czec h Adast brand motors. Case d in red paste ­
board , A dast come most co mmon ly in 5 or 1 O 
Nt/sec. total impul se cate gor ies . Ho weve r larger 
engines marked 20 Nt/se c . and call ed "widow­
makers" are avail a ble. Ada st see ms the popular 
Europe an engine. 

Con cerning the Meet - Organization 
and Prepar atio n 

At Sunday's ceremonial banquet, the pres i­
dent of th e Yugoslavian aerou nion thanked th e 
partici pant s for making the contest r un so 
smoothly and apologized if the officials did 
anythin _g co ntra ry to anyone's principles o r 
sense of right. 

To thi s writer, his speech and subseq uent 
praise of the generated internation al good will 
was approp ria te an d necessary. His to ne was 
that of the meet itse lf-r e laxe d, and in the spiri t 
of friendship . T his was approp riate and needed , 
because a t times there were questions about the 
rules govern ing the meet. 

Th e points of cont e n tio n we re mostly 
minor, e.g ., instru cting judges to tim e birds 
af ter they leav e the rail instead of at fir st 
motion , u sing as the official chron ome ters one 
stem stopwa ·tches, and specify ing exac tly when 

Duson Madzarac and other memb ers of the 
Czech team check on Madzarac's Mercur y­
Redstone. 

At the opening ceremoni es, member s of the 
Egyptian team prepare their demo flight. 

IA,..IIIADV10"7 'l: 

Howard Kuhn gets his scale Javelin ready. As­
sisting him are Al Lindgren and Jim Kukowski. 

J im Kukowski, Howard Kuhn, and Jon 
Randolph watch Randolph's Javeli n take off . 
Parachute failures kept this bird f rom placing . 

Bernard Bia/es tests his ill -fated gl ider . 

Jim Wort hen 's BIG li fts off in a test flight. 

a round ends (when the bird is on the pad , at 
the jud ges table, or in th e air when the signal 
so unds), the only real fuss being over al lowin g 
scale model s to be flown with unjudged last 
minute flight fittings (clear plastic fins and 
launch lu gs) . All of th ese misunderstandings 
could have been avo ided with a littl e prepar a­
tion. 

Site se lec tion , locati on of launch pads, 
housing and bo ard accommodations, and the 
effort to translate noti ces into English were 
excellent. A result board was centrally located 
with up-to-date t imes continually being pos ted. 
It seemed as though the Yugoslavians put a good 
deal of co nsideration in to the physic al arrange­
me nt which would be req uired. Th ere was some 
gripin g about th e placement of the US van in 
relation to the fi rin g lan e and th e use of four D 
ce ll batteries to ignit e an American ignit er 
thirty feet a way, but contestan ts were given 
one hou r to lau nc h th ree rockets , and by 
Sunday a 12 volt batter y had bee n found to 
assis t in launching Scale. 

The wor d 's first champi onsh ips of space 
modelers accomplished thr ee major ite ms: 
( 1) insured model rocketry's plac e as an inter ­
national aero modeling sport within th e FAI, 
(2) exchanged ideas and modeling techn iqu es 
across geogra phic bor ders, and (3) fostered a 
real sense of good will among the participating 
modelers o f the wor ld. 

(Small po st-sc rip t is neede d: Jim "Casey" 
Kukowski did a bang-up job in or gan izi ng the 
USA cont ingent , both with travel arrangements 
and as team manager_ Fo r those who went, 
much gratitude is given .) 

Great Britain's John Wheddon tests his tenth ­
place PD bird. 

Otakar Saffek of Czechoslovakia poses with his 
Saturn V, his trophy, and an "Ene rje t" model. 

(Conti nued on page 7 4) 

7 



I .. 

8 

TECHNICAL FEATURE 

The Effect§ (Q)f Delayed Staging (Q)fl 
a Multi-Staged M(Q)deli R(Q)ccket9 § Perf (Q)Jrrrnancce 

The following article summarizes the effects 
of allowing a multistage rocket to coast for 
some amount of time after boost er engine cut­
off and before reignition of th e upper stage. 
Thi s "delayed stag in g" effect is shown to be 
beneficial for attaining higher altitudes for 
some rockets. In addition, a means of quanti ­
tatively calculating the ex tent of this effect is 
give n. 

The current philosophy when flying a multi­
stage rocket is to use imme diate ignition of the 
upp er stages. The rationa le has been that thi s 
will give the highest burnout velocity , which 
gives the highest altitude. For cases in which 
drag is not significant this is correct, but drag is 
a major force during the flight of a model 
rocket and because of drag there are exception s 
to thi s rule . 

Consider the case of a two-stage Dl 3-Dl 3. 
With no payload a typi cal single stage Dl 3 
might go to 2150 feet, but the typi ca l two-stage 
would go to only 3000 feet. Why doesn ' t th e 
two-stage rocket go twice as high? Although the 
two-stage has twice the power and burns twi ce 
as long, the burnout velocity is only slightly 
higher than that for the single stage, 800 fps as 
compared wi th 780 fps. Hence, the two models 

coast for essentially the same distance . With the 
013 a velocity is reach ed where a large portion 
of the thrust is wasted to com pat air drag. 

Th erefore a class for which delayed staging 
would be beneficial · exists, and it is made up of 
those rockets which are generally overpowered 
and lightweight . Our studies have shown tha t 
the te chnique of delayed stagi ng can give size ­
able increases in altitude . Obviously, for some 
rockets, particularly overweight ones, drag do es 
not play a large role since the velocity never 
gets very high. For these rockets delayed 
staging would not be helpfu l. 

How much of a delay and how mu ch of an 
effect are we talking about? In the Handbook 
of Model Rocketry G. Harry Stine mentions the 
delayed staging effec t and says that a slight 
delay in the upper-stage engine, under the 
proper condi tions , may bring increased altitude. 
He emphasizes that this increase is slight and 
that the delay shou ld be slight. I am not sure 
what he means by a slight delay, but I imagine 
under a seco nd . My results are quite differe n t; 
the optimum dela y can go as high as five or six 
seconds, and the increase in altitude corre­
spondi n g to this de lay can be as large as 30%, 
with many increases of abou t 20% . In add ition, 

by Tom Kuechler, NAR 73562 
NA R Gateway Arch Section 

for many rock ets which are not normally con­
sidered overpowered, delayed staging can help , 
although the opt imum delay is around one 
second and-rhe improvements are small. 

Th e optimum delays for many rockets are 
on the order of the lengths of many delay 
charges currently available. T his infe rs tha t 
many multi-stage rockets could be flown with a 
normal engine with delay charge as the booster, 
not only safely, but with actual incr eases in per­
formance over the same rock et without delayed 
staging . Engines such as the C6-3, 0 12-3, D8-3, 
E24-4 are prime candidates for use as delayed 
staging boosters. Using the ejection cl1arge to 
ignite the upper stage is fairly reliable . I know 
of no other method for obtaining good upper 
stage ignition with a reliable time delay 
between stages. The perfection of new tech­
niques cou ld exten d the use of delayed staging 
to th e 8-14 and F100 and make the other 
engines more versatile. 

Up to this point the imp ression mig ht be 
tha t delayed staging can be used with almost . 
any rocket. This is not true. For most rockets 
any delay over one second can be dangerous. 
F lying you r Robin Egglofter with a 

COAST DISTANCE vs. Bd FOR 3 SECONO DELAY COAST DISTANCE (FEET) vs Bd FOR 3 SECOND DELAYS _ 
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B 1 4-5-81 4-5 combination will give you 
scrambled eggs for sure and can be very danger­
ous. Most delays should not be over three 
seconds. This eliminates most engines from use 
as delayed s taging ooosters. Optimum delays 
run anywhere from O to 6 seconds and are 
necessari ly dependent on all of the character­
istics of the rocket. Finding the correct delay 
will be discussed later. 

There are some limitations and disadvan­
tages to the use of this technique. It is obvious 
that any wind will cause a model with delayed 
stagi ng to arc more than one without it and 
~herefore increas e the chance of losing the 
model. Obtaining a delay charge close to the 
optimum delay can be a problem. The chief 
disadvantage would be the increased likel ihood 
of lo sing the booster stage. With dela yed staging 
the booster might be dropped off at 500 feet 
ins tead of 150 feet. In addition, some people 
might not want to do.ti)e calculations necessary 
to insure that the model flies safel y. The se 
calculations should be done for each rocket and 
each engine combination. 

How can yo u do the calculations> The 
problem is essentially one of altitude predic­
t ion, a subject which has received a lot of atten­
tion. De layed staging, however, is a new 
wrinkle, the effect of which has not been com­
pletely treated. What are needed are equations 
describing the coast phase between stages, 
giving altitude gained and reignition velocity as 
functions of delay time and the parameters of 
the rocket. Happily, these equations can be 
found in the appendix of Estes TR-10 by Doug 
Malewicki. With some rearrangement, they are: 

velocity at= 
reignition 

~ tan [tan -1~- g td] 

~~ 

altitude gained_ Bgd 1 n [✓1 
durin g delay -

where: 
VB 

g 

is the burnout velocity of the f irst 
stage; 
is the acce leration of gravity; 

is the delay t ime; 
is the ballistic coeff icient-for - the de-
1 aye d staging phase and 
equals _!!!.___L (m is the mass o f 

½PCdA 
the rocket during coast phase, Cd the 
drag coefficient , p the density of air in 
units of mass/volume, and A is the 
frontal area of the rocket, i.e., the 
cross -sectional area of th e bod y tub e). 

To simplif y the calc ulation s, the grap hs ap­
pea ring o n the oppo site page have been pr epar ed 
usin g th e above equ ation s. These graphs are to 
be used in con jun ct ion with Estes TR -10 . The 
grap hs app ly to th e coast period between stages 
and are valid for only on e delay time - 3 
seconds. If you are interested in invest igati ng 
o ther t ime dela ys, yo u will have to resort to the 
above equat ion s. 

To use the graphs, first use TR-10 to find 
the burno ut altitu de and the velocity of the 
first stage. Use the burnout velocity an d the 
rock et. parameters with th e graphs presented 
here to find the reignition velocity and altitude 
gained dur ing the co asting period between 
stages. Add the altitudes to find the reignition 
altitude. Then use the equations in TR-10 for 
the rest of the flight as you would for a normal 
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two-stage rocket. Check to see if your rocket 
will fly higher with a delay than without one. 
For a safe flight it is recommended that the 
reignition velocity always be over 65 
feet/second (20 meters/second), which is ap­
pro x imately the velocity that many models 
have when they leave the launch rod. As a 
guideline, the optimum delay is generall y that 
delay which results in a reignition velocity from 
80 to 130 feet/second (24-40 meters/second) 
depending on the mas s of the rocket. 

Delayed staging effects can also be ca lcu ­
lated using a successive iterati o n type comp ute r 
program. Anyone ha ving such a program sho uld 
realize that only simple changes in the logic and 
the input of the dela y time are necessary to 
modify the program to ta ke delay e d staging. 

To get a good idea of what kind of effects 
we can get with delayed staging, the results of 
some calculations arc summarized in Table 1. 
This table was prepared by using a computer 
program designed to find the optimum delay by 
a systematic trial and error process using 
Malewicki's equations. Results were checked 
and confirmed by a successive iterati o n pro-

4) Wind can severely affect the perform­
ance of a rocket using delayed staging. This 
technique should be used onl y in calm weather. 

5) The optimum delay and the net effect 
incr ease as the mass of the rocket decreases and 
as the Cd of the rocket goes up. The effects due 
to changes in ma ss are quite large. while those 
due to changes in Cd are small. 

6) Some new eng ine types should be 
produced to allow more versatility in picking 
engines and delay tim es for use with de laye d 
staging. Th ese engines should include types 
such as B14 -1 ,C6 -2, Fl00-1, 2, or 3. 

With cooperation from the NARGAS 
sect ion in St. Louis , the theory of this paper 
has been checked to a small extent. A couple of 
rockets have been flown us ing a delayed staging 
and tracked for altitude. Results seem to in­
dicate that delayed s ta ging is beneficial over no 
delay for certa in rockets. We hope to do a more 
complete experi men ta l verification of th e 
theo ry and will make the data available as soon 
as possible. 

Table 1: Summa r y of calcu l.ui ons for del.ayed stagi ng effe ,1. 

attitud e 
engine masses diamclef w/o delay 

type {grams) Cd (,m) (meters) 

DtJ 175 0.75 2.5 814 
I 20 0.70 

D13 19 5 0.75 2.5 800 
140 0.70 

013 215 0.75 2.5 7?3 
160 0.70 

D13 120 0.75 2.5 779 
70 0.70 

B14 80 0.60 2.5 363 
60 0.50 

814 80 0 .40 2.5 438 
60 0.35 

C6 100 0.80 1.9 690 
70 0.80 

C6 110 0.80 1.9 670 
80 0.80 

08 175 0.75 2.5 631 
125 0 .75 

D8 140 0.75 2.5 672 
90 0.75 

gram. Wind effects mentioned previously were 
studied by the us e of th is program . 

In Table 1 we can notice several trend s. 
First, as the mass of the ro cke t increa ses , the 
optimum dela y for the rocket decreases and th e 
reigni tio n velocity increases, and consequen tly 
the net effect decrea ses . Therefore to get the 
mo st from this t ec hnique the rocket shou ld be 
as light as po ssib le . At the same t ime, th ere are 
st ill beneficial res ults for fairly heavy rockets . 
The 2 15 gram D13 model has an optimum 
delay near three seco nd s; the rec om mended 
ma xi mum liftoff weight for a D13 is 370 grams. 

The res ults of this work led to the following 
conclusions: 

1) Th e tec hniqu e of delayed staging is not 
only safe if used correctly, but it ca n be 
beneficial to a rocket's performan ce . In some 
cases th is benefit is quite large. In general the 
best effec ts ar e seen with ligh tweig h t, over­
powered ro ckets. 

2) Thi s te chniq ue can be dangerous if used 
incorrectly. Care must be taken to insure a safe 
f light. T he reignition velocity should a lways be 
at least 20 meters/ second. 

3) Th e optimum delay for many rockets is 
in the 1 to 5 second range, making the use of 
some regular engines with delay charges as 
booster engines po ssible. 

allit u dc differe n ce optimum reigni tion vcl. 
w/ de lay (meters) 
(me1ers) 

delay for opt . delay 
(sec/ {mclers/se c) 

936 ll2 4,73 27.0 

8 74 74 3 .73 '.34.'.3 

811 38 VO 4 1.? 

1048 269 6.60 11.6 

386 23 2.13 29 .5 

452 14 J.11 37.6 

768 78 3.80 28.2 

716 46 2.92 34.2 

663 J I 2 .39 35.3 

778 106 4.35 21.9 

BIOGRAPHICAL SKETCH 

Tom Ku echl er is a senior chemistry studenc 
at the Universit y of Missouri at St. Louis . He 
plans to pursue chem istry in graduate school. 
Among his other int erests are computer pro­
gramming and astronomy. Tom is engaged and 
wil l be marr ied in February . 

Did you know that as an NAR 
MEMBER YOU can buy throug h 
NARTS many items that are not 
available to other rocketeers and at 
A DISCOUNT? 

For instance: 

Th e all new NAR Decal sheet, 
25 cents each (NAR Charter Sec ­
tion s write fo r our low, low specia l 
Section price). 

Other goodies - NA R pins, 
patches and transfers. Write for list . 

NAR TECH SERVICES 
511 South Century, Dept. F. 

Rantoul, Illinois 61866 
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The opinions expressed in this column are 
those of che author alone, and they do not nec­
essarily reflect those of the Model Ra cketee r 
or the NA R. 

YOUR NEWSLETTER CAN BE EFFECTIVE 
. By David M. Scott, NAR 74875 

One of the most impo rtan t tools of a sec­
tion is its newslet ter. Not only should it keep 
th e section members informed about meetin g 
date s, co nte st events, general news, etc. , . but 
also it shou ld form a means of communications 
with others outside the sec tion. 

Recen tly there have been co mplaints that 
Model Rocketeer is not big enough and does 
not give enough news about NAR sections. I do 
not believe that section news should be the 
prime purpose of Model Rocketeer. I think that 
Model Rocketeer should involve itself primarily 
with NA R news a nd secondly with big events of 
the sect ion s (i.e. larg e con test s, important 

ON TEST 
o lendor 

SEND EARLY FOR CALENDAR! 
Please submit all items for the Model Rack­

eteer "Co ntest Calendar" a t leas t two months 
in advance' Contest Calendar items should be 
typed and sent directly to Elaine Sadow sk i, 
Editor, Model Racketeer at 1824 Wharton 
Street, Pittsburgh, Pa. 1 5203. 

The following are contests that have been sanc­
tioned by the National Association of Rock ­
etry. Points earned at these contests are 
credited toward national standings. 

December 29-31, 1972-Phillipsburg, New 
Jersey . Name: Tannenbaum-2. Events: Offi cial: 
Condor Boost/Glide and Rocket Glider, Class I 
Parachute Duration and Streamer Duration, 
Hornet Boost/Glide and Rocket Glider, 
Sparrow Boost/Glide and Rocket Glider, Class 
111 Parachute and Streamer Duration , and Open 
Spot Landin g. Unofficial: Scale Christmas Tr ee, 
Ornamental Ping Pong Spot Landing , Class II 
Garland Duration, Dragon Boost/Glide, Class 
VI Parachute Duration and Streamer Duration, 
and "C" Engine Feather Boost/Glide. For more 
information contact: David Klouser,. 383 
Warren St., Stewartsville, N.J. 08886. 
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demonstrations, achievements). Section news 
shou ld be covered in the sections' newsletters. 

The NA R needs a better system of com­
munications among its sections. Thi s should not 
be established by the NAR, but the sections 
themselves. 

Earlier this year my section , Apollo/NASA, 
began a newsletter exc hange program in an 
effo rt to find ·out what was going on elsew here 
in the co untry and how our new sle tt er rated 
against other sections' news lett ers. In short , a 
two-way system of co mmuni ca tions , since a 
one-way system is expensive and a wasted 
effort. 

We mailed out a copy of FREE FALL to 
every chartered NAR section we could find an 
address for and set up a permanent list for 
clubs, sect ions and organizations within the 
Southwest . In eath newsletter we mailed out, 
we printed a note saying that if that section 
would send us a periodic newsletter or even a 
letter telling about its activities, we would put 
them on our mailing list and the y would receive 
our newsletter monthly. Out of all the NAR 
sP-ctions, we recei ved only four replies. 

Okay, you say that a newsl ett er is ex­
pensive, and that ma ybe only one guy in the 
o ther section will read it. I say at least someone 
hears abou t it and a good section ought to bring 
the newsletter it receives to its meetings so that 
the section can read about others. And yes, a 
newsletter is not all that rich. With printing 
costing about 2¢ a page front and back, and 
postage at 84 a shot, it can run 14¢ or more per 
copy. 

I suggest finding the most economical 
printing process for you r newsletter that sti ll 
keeps the quality up so it can be read, and if it 
becomes economical for your sectio n to pay 

f'ebruary 11, 1973-Bridgewater, Mass. Name: 
MITSEC-4. Hos t: MITMRS 134. Events: Des ign 
Efficiency, Class 00 Altitude, Ost ric h Eggloft, 
Class 1 Drag Efficiency, Peewee Payload, Robin 
Eggloft. Contact: Trip Barber, MITM RS, MIT 
Branch, P.O. Box 110, Cambridge, MA 02139. 
Phone (617) 253-3161. 

March 9, 1973-Bridgewater, Mass . Name: . 
MITSEC-5. Host: MITMRS 134. Events: 
Hornet Boost/Glide, Haw k Rock et Glider, Spar­
row Boost/Glide, Class 1 Streamer Duration, 
Class 2 Streamer Duration, Class O Parachute 
Duration, Eagle Rocket Glider. Contact: Trip 
Barber, MITMRS, MIT Branch, P.O. Box 110, 
Cam bridge, Mass. 02139. Tel ephone (617) 
253-3161. 

April 13, 14, 15, 1973 -C amp A.P. Hill, Virginia. 
Name: East Coast Regional Meet VI I 
(ECRM-V II). Host: NARHAMS 139. Event s: 
Scale, Ostrich Egg Loft , Hawk Boost/Glide, 
Hawk Rocket Glider, Class O Parachute Dura­
tion, Class O Streamer Dur ation. Contact: 
Judith A. Barrowman , 6809 97th Place, Sea­
·brook, Maryland 20801. Phone (301) 
459-5261. 

Dat e To Be Announced-Highland Park, Illi­
noi s. Name: ERT2 , Evanston Ti ros Regional. 
Events: Hornet Boost/Glide, Condor Boost/ 
Glide, Eagle Rocket G lide r, Design Efficiency, 
Class II Streamer Duration, Class O Parachute 
Duration, Pee Wee Payload, Robin Eggloft, 
Research and Deve lopment. Contact: Bob 
Finch, 415 Lambert Tree, Highland Park, I Iii· 
nois. Phone (312) 432-8986. 

the fee, send your newsletter 3rd class. 
Apollo/NASA will consi de r this for next year. 
A section newsletter has a short lag time which 
can make the news "New" news, and length is 
limit ed only by cost. 

Apollo/NASA not only mails its newsletter 
to its members, clubs and sections, but we also 
place the news letter, along with o ther section 
and NAR propaganda , in loca l model and 
hobby shops which carry model rockets. Th is 
propaganda is neatly placed in a folder so that 
it takes up little space and int erested people can 
easily turn inside and find information. This has 
been an effective source of publicity. But one 
word of caution, make sure that it is okay with 
the store owner and make your display neat 
and attractive as well as your newsletter and 
propaganda. 

Sta rt an exchange program on your own. 
The Apollo/NASA section's offer is still open, 
our mailing address is: Apollo/NASA Publica­
tions, 12111 Broken Arrow Drive, Houston, 
Texas 77024. We will welcome your news lett~r 
and se nd yo u ours promptly. 

WHY NOT LET THE MEMBERS CHOOSE 
THE NARAM EVENTS ? 

By Alan Bland, NA R 27 790 

In the April issue of the Model Rocketeer, 
?at Griffith spoke out against the se lection of 
NARAM sites. In the May issue, Jim Barrow­
man responded, stating that a NA RAM si te 
must have the necessary facilities for such an 
event. He says this is why members do not 
choose the NA RAM site. 

All of this is fine with me. A successful 
NARAM can' t be run unless the site meets the 

(Continued on page J 3) 

CONVENTIONS, 
SYMPOSIUMS, 
ETC. 

Washin gton's Birthday Week en d 1973-New 
Yor k, N .Y . New York Star Trek Convention, 
Commodore Hotel. Contact: Mr. Al Schuster, 
Box 95, Old Chelsea Station, New York, N.Y. 

March 16-17-18 , 1973 . Pittsburgh; Pennsylvania. 
8th Pitt sb urgh Spring Model Rocketry Conven­
tion. Discuss ion groups on clubs, competition, 
electronics, tracking and many other t op ics. 
Movies, lec tures, banquet, and a spec ial seminar 
for teachers. Contact: Elaine Sadowsk i, 1824 
Wharton Street, Pittsburgh, Pennsylvania 15203. 
T elephone: (412) 431-5139. 

March 30-April 1, 1973-Cambridge, Mass. 
Name: 1973 MIT Technical Convention. Host: 
MIT Mod e l Rocket Societ y. Events: R&D con­
test, Plast ic Model contest, Boost/Glide and 
Rocket Glider co ntests , Photo contest; discus­
sion groups on R&D Te chniques, Propulsion, 
Boost/Glide Construction, Plastic Modeling, 
and many other topics; demo launch, banquet 
and thre e o ther meals; manufacturer displays. 
Contact: Owen Knox, MITMRS, MIT Branch 
Post Offi ce, Box 110, Cambridge, Mass. 02139. 

June 29 -July 1, 1973 - 1973 Canadian Model 
Rocket Conference. Conference open to all 
model rocketeers in Canada and America . 
Even ts : Discussion groups, films, R&D, etc. 
Contact: Canadian Conf erence 1973, c/o 
ARRA, P.O. 1455 Place Bonav enture, Montrea l 
114, Quebec, Canada. 

MODEL ROCKETEER 



nAR new, 
ELA INE SADOWSKI 

RECEIVES LIFE MEMBERSHIP 

For the first time in over six years, the NA R 
Board of Tru stees has awarded an honorary life 
member ship in the NAR. In awarding this rare 
honor to Miss Elaine Sadowski, editor of The 
Model Ra cket eer, the so' ard recognizes her for 
the con .tinuous personal effort and sacrifices 
she has made on behalf of the NA Rand model 
rocketry . 

Miss Sadowski's most obvious contributi on 
has been as editor of The Model Rocke teer for 
the past year. The expansion of The Rocke teer 
from 6 pages in MRm to its current 16 pa ges 
could not hav e been accomplished without her . 
Solicitin g material; establishing and maintaining 
an editorial staff; sifting through supplied 
material and writing and editing enough copy 
to fil l nearly 16 pages every month adds up to a 
full time job . Miss Sadowski has accomplished 
this every month on her own time at her own 
expense. Only those who have edited a monthly 
magazine can full y appreciate the inten se con­
stant work . it takes to meet your deadlines on 
time month after month. 

Miss Sadowski's commitment to rocketeer 
communications was apparent long before she 
started ed itin g The Racketeer. As a member o f 
the LAC and its secreta ry for two years she 
established and ran the LAC news letter award 
for the best sec tion newsletter. The award 
provides encouragement to excellence to news· 
letter ed itor s throughout the country. 

Her efforts include not only written, but 
also personal communication. She was one of 
the early organ izers of the Pittsbur gh Spring 
Convention and has been the Chairman of this 
annual event for the last year. Not only has the 
convention been a center of commijnication .for 
rocketeers in the East and Midwest, it has been 
a model and encouragement for simi lar con­
ven tion s throughout the country. 

It was for the major and numerous con­
tributions that the Trustees rewarded Miss 
Sadowski. 

Jam es 5. Barrowman 
NAR Presid ent 

MID -AMERICA PERSONNEL CHANGES 

Mid -America Regional Manager, Manning 
Butterworth, reports personnel chang es among 
State Department Heads for Section Activities. 
Both Dennis Okesson who served in Illino is and 
Har old Mayes who served in Kansas have been 
unable to continue in their posts due to time 
conflicts with thei r jobs . Many thanks to both 
for their past services. Only the sections in 
Illinois and Kansas can really appreciate the ef• 
forts expended by these two workers in pro· 
moting section activities. 

A new man, Tom Spilker, from the Midwest 
Rocket Research Asso ciation in Kansas City has 
stepped in to fill the Kansas vacancy. In ad­
dition to his experience working with MRRA,' 
Tom has an inside acquaintance with the FAA, 

having worked for that agency this summe r. 
Presently he is a student at the university in 
Manhattan, and his address there is 

913 Pierre Street 
Manhattan, Kansas 66502 ·. 

Welcome aboard, Tom, and good luck . 
Illinois is without a State Depa rtment head 

at the moment. 
- Manning Bu tterworth 

NOM INATING COMMITT EE APPOINTED 

The following people have been named to 
the Nominating Committee: Jay Apt (Cha ir­
man), Manning Butterworth, and Norm Ward . 
Th eir duty is to prepare a slate of nominees for 
the upcoming Board of Trustee s election. 

NEW LAC ADVISOR NAMED 

Dr. Gerald Gregorek has been appointed as 
the adv iso r for this yea r's Leader Administra­
tive Council. Dr. Gregorek is the Chairman of 
the NA R's Sta ndards and Testing Committee . 

CHANGES OF ADDRESS 

Dr . Gerald Gregorek has ju st moved into a 
new house in Worthington, Ohio. His address is: 
1 095 Beeclwiew Drive, Worthington, Ohio 
43085. 

Charle s Russell, MESS Chairman and LAC 
member, an d his new bride Bonnie (Congratu­
lations to them both!) are now at 253 W. 
Dayton-Yellow Springs Rd., Apt. 114, Fair­
born, Ohio 45324. 

RECORD F ILINGS 

Robin Egg Loft: A Division-Michael 
McBride, NAR 21461, 244 m., 16 Aug . 1 972; 8 · 
Divisio n -Je ff Kobs, NAR 19391, 214 m., 15 
Oct. 1972; D Division-Micci/Grossman , Tl 67, 
381 m. , 15 Oct. 1972. Pigeon Egg Loft: A 
Division-Wayne Gerhart, NA R 19 894, 458 m., 
9 Aug.; 1972; D Division - George F. Coleman, 
Jr., NAR 22274, 453 m., 9 Aug. 19 72 . Class 0 
Parachute Duration D Division-Jam es H. 
Porn mert, NA R 16908, 1 3 1 sec., 22 Oct. 1 972. 
Class 2 Streame r Duration: C Division-Greg 
Stewart, NA R 19494, 1 62 sec ., 14 Oct. 1 972. 

Sparrow Ro cke t Glider: B Division-Marc 
Nagasawa, NAR 197 14 , 124 sec ., 22 O ct. 19 72. 
Swi ft Rocket Glider: A Division-Wayne 
Gerhart, NA R 19894 , 149 sec., 22 O ct. 19 72. 
Eagle Ro cke t Glider: D Division- Jam es H. 
Pommert, NA R 16908, 207 sec., 22 Oct. 1972. 
Hornet Boost/Glide: B Division - Kevin Gordon, 
NA R 21416, 31 sec., 15 Oct. 19 72; C 
Division - Don Beadle, NAR 17970, 150 sec., 
22 Oct. 197 2 . Sparrow Boost/Glid e: A 
Division-Margaret Pommert, NAR Pend., 188 
sec. , 22 Oct. 1972; C Division-Bruce Kimball, 
NA R 19388, 226 sec., 22 Oct. 1972. Eagle 
Boost/Glide: D Division-James H. Pommert, 
NAR 16908, 350 sec., 22 Oct. 1972. Condor 
Boost/Glid e: C Division-Glenn Ronke, NAR 
21708, 76 sec ., 15O ct.1972. 

NEW ENGINE CERTIF ICATION 
Effective 1 5 Sept. 1 972 

AVI ¼A3 -1 
AVI A3-2 
AVI 83-3 

TRUSTEE MEETING SUMMARY 

Note : In order to free space in the Model 
Racketeer for items of mo re gener al interest, 
the Secretary and the Editor hav e decided to 
publish only summaries of Board meetings. Th e 
full m inutes are available at 50¢ copy from: Jay 
Apt. 15 Line Street , Cam brid ge, MA 02138. 

MEETING BOARD OF TRUSTEES 
NOVEMBER 4 , 1972 

The meeting was held in the Goddard Space­
flight Center, Greenbelt, Mar yland. Present 
were: Jay Apt , Secretary; Lindsay Audin , 
James S. Barrowm an , President; Howard Gallo­
way; Gerald Gregorek; Al Lindgren , Treasurer ; 
Jess Medina. 

As the newly-amended By-Laws incorporate 
the NA R Geographic Regions in T ruste e voting, 
the Board, under a motion by Gregor ek, voted 
to assume the authority for setting the region 
boundaries. An ind epen den t committee will 
report to the Board after evaluating the present 
regions, coordinating with the Contest Board 
and the Section Activities Commi t tee. 

Ed Pearson, Chairman of the Education 
Committee, presented a plan for NAR educa­
tional group memberships. Under the plan , 
which is to be voted on by the Board in the 
spr ing . school groups would be allowed to join 
the NA R on a restricted 9-month basis . for $5 
to $10 per group plus $1 per member. No com­
petition privileges wou ld be given, and the 
group wou ld receive a single co py of the Model 
Ra cketeer per month , along with a teacher's 
gui de to be prepared by the Edu ca tio n Com­
mittee. The program would be aimed primarily 
at 5th through 9th grades, and would go into 
effect next September on a tria l basis in three 
states. 

The Board passed the final vers ion of a 
policy regarding the membersh ip of model 
rocket company employees on the NAR Board 
of Trustees and committees. Th is policy will be 
publ ished in a future issue of the Model 
Rock e teer. 

The Tre asurer presented his report for the 
first nine months of 19 72, show ing tha t the 
Asso ci ation had been very successful in 
reve rsin g the trend to lose money that had 
appeared in 1970 and 1971. Near f inancia l 
stabi lit y has been reached, versus a loss of 
$7500 in 1971. Membership stands at 3700. 
197 3 should be financially a good year, with 
money available for committee work and mem­
bership acq uisition programs. A savings account 
will be established to tak e advantage of the 
large cas h fiow in January and February . A 
discussion of Manning Butterworth 's exhaustive 
membership analysis resulted in a consensus 
th at the major ity of the Association's allo­
catable resources should be directed towards 
membership acquis ition programs. A repo rt on 
these programs will appear after the essentials 
of th e membership drive are finalized. 

In appreciation for her many and varied 
contr ibutions to the Associat ion, the Board 
voted Elaine Carol Sadowski lifetime memb er­
ship in the NAR. 

Lindsa y Audin present ed th e address that he 
had given at PACT -2 on Jul y 1, 1972. After 
disc ·ussing th e observations and suggest io ns 
made in the address the Board adjourned. 

(Continued on page 74) 
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unearthly 
MARS VII 
c1~erdeen pr~l'ing gr~und 

mc1rglc1nd 
~et~~er 14-15.1~72 

by Elisa Diller, NA R 186 77 

While most of the world was sighing with 
relief as Friday, October 13, 1972 pass ed into 
oblivion, the 142 people from seve n states who 
converged that day upon Aberdeen, Maryland 
were obviously of another accord. It was the 
beginning of the un earthly MARS, the seventh 
annual regional meet sponsored by the Star 
Spangled Banner Section of Severna Park, 
Maryl and . 

Because the name MARS has become syn ­
onymous in recent yea rs with the word marsh, 
plans had been made several weeks befor e the 
meet to help insure good weather. Much to the 
surprise of a ll, and the relief of many, no actio n 
was ne cessary, for the weather remained clear, 
and all rumors that S .S.B. President Dave 
Pearce was to be sacrificed in return for the 
good weathe r were dispelled, 

Satu rday, October 14, dawned very clear, 
but co ld. Four events were schedu led to be 
flown-Class O Streamer Duration , Class 1 
Parachute Duration, Robin Egg Loft, and 
Design Efficiency. At 8:15, after a few words 

-·of welcome from our host, the U.S. Army at 
Aberdeen Proving Ground, the first demos were 
fired, and MA RS VII officia lly opened. 

It had been decided whi le MA RS was in the 
plannin g stage that an attempt would be made 
to fly a ll the Saturday events simultaneous ly. 
Surprisingly enoug h, this worked with only on e 
exception. Because a ll events were flown at 
once, th e safet y che ck-in lines were se ldom 
empty and the launch rails were constantly in 
use. Unfortunately, this sc hedule resulted in an 
unu sually lon g day for the trackers , who 
work ed hard in the face of invi sible Des ign 
Effi c iency bird s and no tra cking powder. 

One of the highlights of the regional was 
Saturday aft ernoon's trip to see APG's live V-2, 
which is stored in a restricted area . As con­
tes tants boarded buse s provid ed by the Army, 
they were warned that any pictu res taken on 
the way to the area would result in confiscat io n 
of th e photographer 's fi lm . They were assured, 
however, that when the y reached their destina­
t io n they would be fre e to photograph, as well 
as to measure, th e V-2 and any other rock e ts 
s tored in the same b uilding. 
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Aft er the V-2 trip and lun ch, firing resumed. 
There were few, if any, earthshaking times 
recorded at MARS VII, and trac king resulted in 
an overal l close of 20%. The low close was due 
mainly to a lo w cloud cover and the fact that 
there was almost no one willing to trac k. 
Throughout the day, the same people did the 
work, and they should be congratu lated for 
their fine job in the face of all th e obstacles. 

Although the number of problems at MARS 
was minimal, the re were two rulings made that 
might set precedents for simi lar incide nts at 
other meets. Because of his interpretation of an 
NAR Pink Book rule, R.S.O. Jim Barrowman 
DQed the flight of a Str eamer Duration bird 
whose streamer was attached to the rocket by 
th e bridling method (the method whe reby the 
shock cord is attached in two places to the 
rocket, and the bird is able to drift to earth 
sideways). Also, due to a recent NAR Co ntest 
Board decision, one contestant was ref used his 
points because he was not in possession of his 
NA R licen se. 

Around 4:00 p .m . the range was closed, and 
contesta nt s returned to the motel, where a 
game of Frisbee ensue d. Later, most contest ­
ants tri ed to find their way to APG 's theater for 
a discussion session with members of the re ­
cently returned U.S. int ernat ional team. Besid es 
slide s of the World Championships, contestants 
were entertained with the infamous Steel City 
rocketry film s. 

Sunday morning dawned clear and co ld . 
Unfortunat ely, it also dawned rather breezy, 
with wind s start ing out at 15 mph and gusting 
up to 30 near the end of the day. Need less to 
say, it was not good glider weather. 

Besides Hawk Boost/Glide and Hornet RG, 
sca le models were also schedu led to be flown. 
Or iginall y Super Scale was scheduled, but due 
to la ck of entr ies (one to be exact ) the event 
had to be scratched . 

It seemed that the Gemi ni Model Roc ketry 
Society of Wilmington, Delaware stepped on 
any other competition in Scale. Not only did 
they take first place in the combined A -B 
division, but they took the fir st thr ee places in 
C, and another third in D. 

By 2:00 p.m . Sunday, a ll birds had been 
flown, and the MARS VI I range was per­
manent ly closed. The awards banquet was 
sc hedul ed for later in the afternoon at the NCO 
Club , so most contesta n ts headed back to the 
mot el to chan ge , pack their gear , and co llapse 
from exha ustion. 

After the major attraction of the banqu et 
(dinner), there was only one thin g left to take 
care of - the presentation of ay;>ards. There 
pr obab ly shoul d have been some t'ype of special 
award for Mark Hopkins who took places in all 
six eve nts (four first places) and with 393 
points helped GMRS tie for first place with the 
NOVAAR Section of Virginia. 

There was also a new awarded in stituted th is 
year at MARS-an Out standing Service Award 
for those in the A, B, and C divisions who 
worked so hard to make MARS a success. They 
went to Tr acey Cosby (A), Rajah Chacko (B)_. 
an d Matt Johnson ((\. Ther e was also a stand­
ing ovation for Sgt. Major Barber , the man who 
provided the back-up support for NARAM-13 
as well as MARS VI and VII. 

When speaking of service, it wouldn't be fair 
not to mention SSB sen ior advisor How ard 
Galloway and his wife, Dottie , for without 
them there would not be a Mid-Atlantic 
Regional Shoot. 

As the contestants headed for home, it was 
du ly noted that at 6:00 p.m. the sky was still 
clear with no rain in sight. MARS VII was over , 
and in the opi nion of the contes tant s it had not 
only proved itse lf unearthl y, but really out of 
this wor ld! 

FIRST PLACE WINNERS 

Class O Streamer Dura tion : A. Eric Som­
mer, 41 sec.; B. Irving Girschman, 36 sec.; 
C. Carroll Yung, 46 sec .; D. Michael Burzynski, 
46 sec. 

Desig n Efficiency: A. Kenneth Poorman, 80 
m/N s; B. Mike Turt o ra, 120 m/Ns; C. Rick 
Ferris, 144 m/Ns; D. Michael Bur zynsk i, 190 
m/Ns. 

Class 1 Parachute Duration: A. Eric Som­
mer , ~4 sec. ; B. James LeCroy, 160 sec.; 
C . Robert Mi chel, 180 sec.; D. John 
Nowakowski, 98 sec. 

Robin Egg Lof t: A. Wayne Windsor, 122 m.; 
B. Mark Hopkin s, 169 m.; C. Ric k Ferri s, 
219 m.; D. Ruth Norman, 1 96 m. 

Horn et Rocket Glider: A. Eric Sommer, 35 
sec . ; B. Mark Ho pkins, 30 sec . ; C. David 
Shu cavage, 39 sec.; D. George Meese, Sr., 28 
sec.; 

Hawk Boost/Glide : A. Kenne th Poorman, 
7 1 sec.; B. Scott Pearce and Mark Hopkins (tie), 
77 sec,; C. Stev e Hudson, 116 sec .; D. Terr y 
Lee, 97 sec. 

Scale: A-B. Mark Hopkins, 552 pts. ; C. Jim 
McGraw, 712 pts . ; D. Philmon Team, 686 pts. 

Divi sion Winners: A.: 1. Kenn e th Poorman, 
162 pt s.; 2. Eric Sommer, 1 50 pts. 8.: 1. Mark 
Hopkins, 393 pts .; 2. Mike Turtora, 144 pts.; C: 
1. Rick Ferr is, 135 pts.; 2. Jim McGraw, 120 
pts. D : 1. Terry Lee , 186 pts.; 2.Mike 
Burzyn sk i, 180 pts . 

Tea m Winner : Philmon Team, 238 pts. 

Section Winners: NOVAAR and Gemini, 
804 pts, 

BIOGRAPHY 
Eli sa Diller has been a member of the NA R 

and th e Star -Spangled Banner Sectio n for 2½ 
years. She is also a member of a rath er unique 
team which consists of one Maryland member 
and one New York member (Karen Celentan o), 
which was formed Friday, August 13, 19 77, at 
NARAM13. 
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NEW 
FROM THE MANUFACTURERS 

PRODUCT EVALUATION: 
"Foxmitter 3" Transmitter, 

Competition Model Rockets, $13.95 

The Foxmitter 3 is a model rocket trans­
mitter which features · an integrated circuit, 
tran sistor s, capacitors, and other electronic 
parts. It is easily built, even by the novi ce, and 
its plug-in sensors make a wide range of re­
search possible. 

To be frank, when I first decided to build 
the Foxmitter 3 I was skeptical. I had built the 
Foxmitter 2 and had a great deal of trouble 
assembling it, and I had never reall y had a suc­
cessful flight; something was always going 
wrong. But, Howard Kuhn, who now handles 
aU Foxmitters through Competition Model 
Rockets, convi nced me to give it a try, so, with 
solder gun in hand, I began. The first thing I 
noticed were the instructions; the Foxmitte r 2's 
instru ctions were not clear and very confusing, 
but these were excelle nt- clear, concise direc­
tions with drawings that even I could under­
stand. (There was one mistake on them which 
should be corrected by the time you read this, 
but in case it isn't, if the placement of resistors 
R 1 and R2 differs between the instruction 
sheet and circui t board, obey the circuit 
board!) It is most important that you fol low 
the instruction s carefull y ; if you do yo u should 
have no trouble at all. Here are a few hints 
which may help you. Firs t , go thro ugh the in­
struction sheet and identify each part; then 
tape the part to a piece of paper and write its 
number beside it. This avoids confu sio n and 
speed s constructio n. Use a low wattage 
soldering iron (a solderin g pencil is best) to 
le.ssen the li kelihood of burning out a delicate 
part. Don't use big gobs of solder if small ones 
will do. 

When the t im e comes to fly yo ur Fox­
mitter 3 you wi ll need some extra equipment-a 

SOAPBOX (Cont . from page 7 OJ 

necessary requirements. But I can ' t see w hy the 
member s can't select t he events. We are the 
contestants, so we should pick wh at we want to 
fly. 

A s soon as th e NAR A M site has been 
selecte d, questionnaires should be sent to all 
NAR members. It should state the size of th e 
field (not necessarily the place) and it should 
li st all of the possibl e events based on the size 
of th e field. Members should be instructed to 
select one parachut e duration even t, one B/G 
event, etc. Based on these questionnaires, th e 
events can be selected . Those events with the 
mo st preference wou ld be chosen. 

Why not try thi s system to select 
NARAM-1 5's events? I think it would be 
worthwhile to do this. It wou ld in crease th e 
activen ess of the members by letting them p;tr­
ticipate in som ethin g that thev want. 

JANUARY 1973 

walki e-talkie or other such receiver. The se range 
in price from $5.00 to well over a hundred. 
Unle ss you intend to do research for NASA, do 
not spend over $20.00. {I have a $15.00 re­
ceiver, and it works very well.) Buy your re­
ceiver first so that when your Fox mitt er arrives 
yo u will know which channe l crysta l to use. 
Also needed is a tape recorder, and any one will 
do. 

When you are flying your tr ansmit ter, again, 
follow directions; a lot of thought went into 
them, so please read th em. I test flew my Fox­
mitter twice, once with the beacon tone 
module, and once with the temperature sensor. 
When the beacon tone was flown with a C6-3, 
the signal was loud and strong through the 
entire flight. The temperature was about 30° F 
on the day the test flights took place, and at 
this temperature the sensitivity of the tempera­
ture sensor is decreased, so the change in tone 
was not substantial . The temperature sensor 
makes a great thermal hunter , but if it does find 
one, you may have to hunt for your sensor! It 
also makes a fair t hermom eter if you place i t 
under your armpit. You can compare the ton e 
you, get w ith the one produced if yo u stick it 
under a "norma l" friend's to see wh ether or not 
you have a fever! Don't expect an endorsement 
of the Foxmitter by the AMA in the near 
future , thou gh . I used a C to carry the trans­
mitter, but one or two D's will work well also, 
and there is no better project for the photog­
rapher th an wiring a Cineroc with the sound 
sensor. Th ere are oth er sensors which measure 
roll rate and accelera ti on, and a photo cell 
which can measure the b reathing rate of a 
mouse. A complete list may be obtained from 
CMR. 

So, the Fox mitt er 3, with an int egrat ed 
ci?cu it whi ch more than halves th e size, a range 
of at least one mile in the air, and many other 
features would seem to be perfection, and it is 
very clo se to it-but to every silver lining there 
is a cloud. First, the pri ce of th e sensors has 
been rai sed sli ght ly, but the improved di rec­
tions from CMR are well worth that; second, 
the cost of support equipment is rather steep ; 
and finally, if you lose it in a rocket -eatin g tree, 
wel l .. . 

All things considered, though, the Fox­
mitter 3 is a good buy for the modeler who 
wishes to do research, or for the modeler who 
just wants to see how research is done. By the 
way, the F oxmitter 3 7 will be coming out in 
July, 1997. It will weigh one milligram, fit into 
BT-1, and handle twelve sensors at once. I can 
hardly wait! 

- Rob ert Lieber 

POINTS FOR R & D? 
By Edmund Hack, NA R 7 2256 

In recent yea rs, ther e has risen a. tradit io n of 
either eliminatin g the contest points awarded 
for R&D at NARAM, or, as was done at 
NA RAM-14, redu cing the points given for it. 

I see no reason for not giving ful l credit at 
all con tests for R&D . I asked wh y thi s was done 
at NARAM -12, where I was a contestant and 
was told th at it was do ne to discourage junk 
projects from being entered by persons only 
inter ested in points. I agree with thi s idea, but 
fee l that sin ce the revision of the ru les does not 
grant flight point s, the fu ll credit for thi s event 
should be given. 

Research & Development is perhaps the 
sing le most important event in the cur rent rule s 
sin ce there is a chanc e given for scientific 
ability to be rewarde d , not ju st luck as many of 
the even ts invo lve. For an interest in this aspect 
of ou r hobby to be encoura ged, I beli eve th at 
full credit should be given for thi s event. 

To get under-camber on a solid balsa wing 
the easy way, do the following: 

1. Begin with your wing stoc k. 

2. Shape the upp er sur face as you normally 
do . 

3. Turn the wing upside -down and secure it 
in place wi th a piece of scrap balsa and a pin. 
Press on the t railin g edge and force the bottom 
surface of the wing (now on top) to bow up­
ward. While you have the bend estab l ished, 
sand it f lat . 

::t2:%? ~ ~ / 
~'>::' ,-~ ~;,!.";'!::·~ 

4. Fl ip the win g over and the natural spring 
in the wood will cause the wing to take on the 
shape sh own. 

To use this technique wi th foam win gs, 
bend the preform ed foam win g as shown above 
and tape th e edges down to create a bulge. 
Using a hot wire foam cu tt er, sli ce off the 
bul ge; the w in g wi ll spr ing back to shape when 
you remove the tap e. 

- David Newill 

Share your mode ling techniques! Send yo ur 
ideas (with step -by -step drawings if possible) 
to: 

Model Rocket Tips 
David Newill 
3 7 3 Mitchell Blvd. 
Lubbo ck, Texas 794 7 6 
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RA NG E FLA GS 
A ssorte d Colors 

COLORFUL PLASTI C PENNA NTS 

n - 9½ x 13½ inch pennants spaced 6 
inches apart on 103 ft . ro pe. 1 to S ropes 
$5.25 per rope, 6 and up $4 .75 per ro pe 
POSTAG E PAI D. Prices on trophies on 
requ est. Order from 

KEN MO NT A N YE 
8 North Western Avenue 

Butl er , New ! ersey 07405 

FOXM IT T ER - 3 NEW MODULA R 
TE LE METRY SYSTEM FOR MOD EL 
ROCK ETS. PRI NT ED CIRC UIT 
BOA R D, TRANS IST ERS, 1.C. AND 
PLU G I N DIR ECT ION FINDING 
MODU LE. 

F X-3 CO MPLET E KIT(no battery ) $ 13 .95 
PS-1 BIO LOGICAL MOD U LE 4.80 
AS- 1 ACCEL EROMETE R MODU LE 3.50 
TS-1 TE MP ERA T URE MODULE 4.00 
MS-1 MICROPHONE MODU L E 3.35 

"TH E CHAM ELEON" -THE FL Y ING 
MODEL ROCKET FOR L OFTING 
T RANSM IT TERS. $3 .00 

A DD POSTA GE & HAN DLI NG .45 
CMR BOX 7022R ALE X. , V A. 223 07 
SEN D 25 FOR CA TA LOG. 

COMEYIS IT TH£ NEW. .• 

f!Ricl,/6 HOBBY TOWNE 
A•d 

HOOK MOUNTA I N JUNCTIO N 'f MODEL MUSEUM 

JlN~o~A~~~~i 1
//~:~~ ~ •. 461 221• 2666 

_,· . 
l> .- · . , ,,. ,. 

A COMPlETE 
MODEi. 
AND 
HOBBY 
CENTER 
DEDICATED 
TO THE 
NEEDS 
o, 
HOBBYIST$ 
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WORLD CHAMP IONSHIP 
RESULTS 

(Continued from page 7) 

PARA CHUTE DU RATI ON 

Individual 

Place 

1. 
2 . 
3. 
3. 

Name Country Best Time 

I on Radu 
Elena Balla 
El lie St ine 
Jon Rando lph 

Ru mania 
Rumania 
USA 
USA 

BOO ST/ GLIDE 

Individu al 

415 
41 1 
295 
295 

Place Nome Countr y Best Time 

1. Mohamed Orfy Egypt 165 
2. Peter Fri bey England 130 
3. Zora n Mi lic ic Yugoslavia 105 
4. Magdy G.abrial Egypt 99 

IN DI VID UAL SCALE 

Ind ivi dual 

Place Nome Model Country Points 

1. Otakar Saffek Saturn V CSSR 2945 
2. Kare l U rban Saturn V CSSR 2776 
3. Howa rd Kuhn Javelin USA 2575 
4. J aroslav Divis Saturn I B CSSR 2574 

Poland 's Julius Jaroncyk, along with other 
members of the Polish team, place a scale 
Diamont -8 on the launch pod. 

(Continued on page 7 5) 

NAR NE WS (Cont. from page 11} 

. CH ANGE OF A DD RESS 

After January 1, 1973 all corresponde nce 
for Jay Apt, NA R Secreta ry and Chairman of 
t he Nom inating Committee, should be sent to 
him at 370 Concord Avenue, Cambridge, Mas­
sachu setts 02138. 

Superiorcr., 
CHROME MYLAR (K IT OR CUSTOM) 

• CHUT ES 

• STREA M ERS 

• TRACK ING SMOKE 

• RECOV ER Y A IDS 

NEW: SONIC-BOOM ROCKE T GLIDERS 

t- -ATALOG UE 25 
~1 · . IT MUST BE GOOD 
~ - ITS SUPERIOR 

BOX B BR OOKLYN . NEW YORK 11204 

SONIC BEACON 

ELECTRONIC MODE L LOCA T OR K IT 

Loud, high-pitch tone audible 

over 500 feet on ground 

Fits 1 1 / 8" t u be 1" long 

Fly with XMTRS, Camrocs, etc . 

$4.95 +.30 postage & handl i ng 

w/o batter y (PX-13,1.10 extra) 

Free info w/ stamped, addressed enve lope 

ROC H ESTER ROCKET SHOP , INC . 

550 Av is St reet 

Rochester , NY 14615 

NYS orders add 7% sales tax 

LIT TLE KNOWN FAC TS 

Did you know tha t NAR is the on ly mode l 
rocketry organ izatio n in the United States that 
provides its members with a $300,000 .00 liab il 
ity insurance policy and offers the opportun i ty 
to estab l ish of f icial Nationa l and internationa l 
reco rds. 

NA R is no t only # 1 - - i t is the only one 

NAR Tech . Services 
5 11 So. Cent ury Dept . F 

Rant oul , Il l inois 61866 
HA S 

NAR Pins - Patches - Decals - Tran sfers 

Write us for d iscount bul k purcha ses for 

sections. G. Harry St ine's 3rd edit ion 

of Handboo k: 

sof t cover hard back 

members $4.00 $6 .00 
n0n -rnembers $4.95 $6.95 
Souven ior NARAM -12 Patch .75 ead 

LIMITED SUPPLY OF THE 

1972 M IT CONVENTION 

PROCEEDINGS INC LUD IN G 

TEC H REPORTS . $1.50 each 

.::ANADA - Toro nto , Ormmo 
Canada's onl y excl usive rocket shop 

Home of the Canadian Ro cket Soci ety 
THE SC IEN CE SHO P 
137 Yonge St . Arcade 

lie . Superv isor Ne. 1 ~ 
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A BONUS FROM - - AN D EXC LUSIV E TO - - MODEL ROCKETEER . 

PLANS OF TWO WORLD CHAMPIONSHIP AWARD WINNING MODE J,,S 
(Con tinu ed from page 14} 

.Thi! Grtbi:,. 8/G 'ttKJn first ptou in tht Swifr 8/G comprlitlon flown by S. Orly Mohomtd of 
Cairo, Egypt. Tht Grtbi x \,\,VJ flown wilh on ADA ST 5-1.2·3 motor vsln9 tngin .t tjtctio n and o 
sutomtr wropptd around rht motor cosing. 

DESIGNED BY 
VLADIMIR HORV AT 

Zagreb, Y~goslovio 

Glide Wt : 12.79 grams 
Wing Area : 2 .3 dm2 o 

(35.65in 2) !'­

Aspect Ratio : 5.03 
Stab Area: 0.7 4 dm2 

(11.4 69 in 2 ) 

First Piece, Swif t B/ G 
S.Orfy Mohomed, Egypt 

2min45sec 
1l! ttOBJ.Q CHAMPIONSHIPS 

21 Spece Models 
VRSAC 

1972 

/j;/ l/j/
1

/1! 

1
1
1/ 1111/1 

, 11 I i ! ~ / 
I I . 

Ii I I I 
I
I, . 
.' I 

<D 

"' 

205 

455 

. ALL 0IMENSI0NS lN MILLIMETERS 

"' 
180 

-- ----- --- --11 

AIRrOIL SECTION 
1 

25 5 "' ~____. r - o' 

I ' 80 
\-- ·- -- --- --- -·-

"' o' 

GREIBIX 

o' 

332 

--- - - --- --- -- - --- --- 12.28 

2.S~ 

AVI 6'ZOP PLAST IC OGIVE 
AVI T•20X9.00 TUBE 

0. 788 DIA, 

-- ----------- ----<,+~ 
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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 for Ener~ets .. ·. because you know 
there's no motor iri the world with the consist­
ant power of an Enerjet. 

the big SHOT!! 
We can introduce vou to the ultimate model rocket 
experience . Big Motors, Big Rockets, Enerjet. 
Write for our free catalog. 

enemed. 
Dept . MR 1-73 
Box 400 
Phoenix, Arizona 85001 
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