MINI-ALLEGRO

The ACE MINI-ALLEGRO 1s 2
scaled down version of pur most

MINI“ALLEGRO PARTS LIST********* popular rocket kit, Designed to
RT-18.23 BODY TUBE ac%*:ept uhp ;o Tfour (6 diameter
4CETI;. MSI‘EOE%ETUBES ?Sr“;i;{efe]nd;”f;ﬁié?‘?” [ i very
N - easy to buj thanks to the cluster
4 MINI-ALLEGRO FINS E%‘{fﬁei"fwii":f&”‘ﬁ”ﬁau to mix and
SHOCK CORD AND MOUNT natch motors a5 well &s fly it with
2 1/4" LAUNCH LUGS ?e;{u:e: w?f:futs ;ar“?s ainc'ifn:?zdzgwtxet;

and long nose cone. Ski}l level 3.

24" PARACHUTE
18 CLUSTER BULKHEAD

INS, DEC, BAG, HEADER DIAMETER: 1.850 2 Ba-6 & 2 5.7

CLUSTER REPORT FIN SPAN: 6.5" 4 B4-6 or 4 B6-6

SCREW EYE Dropstaging OK! 4 AB-3 or 4 D14-10

18 BAFFLE o
ACE ROCKET MANUFACTURING P.0. BOX 5472

MISSION HILLS, CALIFORNIA 91345




MINI-ALLEGRO

“he ACE MINI-ALLEGBRO is a scaled down version of

the ever popular ALLEGRO cluster rocket. The MINI-
ALLEGRO accepts a cluster of four .69" diameter motlors

(Fstes C type). This is an exceilent first cluster kit.

INSTRUCTIONS

1. Glue two of the BT-7 body tubes together with the
ands flush. Align them by setting on a table 1oDd. Set

aside to dry and repeat with the other 1iwo BT-7 tubes.

2. Sand the leading and trailing edges of the fins to
an airfoil shape with 120 grit sandpaper., Sand the
root edge to a wedge to fit in valley between the
tubes. Sand the surfaces of the fins with 320 grit
sandpaper for a smooth finish.

3. Glue the two motor tube assemblies together in a
square pattern and align with a table 10B. Aliow T¢

dry and fillet with gltue.,

4, Glue the ejection baffle (many holes) into the
large tube 8" from the top. Apply & head of glue tO
the inside of the main tube, insert the baffles, and
push in place with a body tube. Wipe excess giue from
the inside of the tube where it might interfere wilh
the nose conre. Put tape over one side of the cluster
bulkhead to cover the center hole, and put a drop of
glue in to fi11 the nole. This prevents ejection gas

from leaking. Set aside to dry.

}
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5. Cut two slots i~ the scrap of body tube 1/2"% wice
and 1.5" apart. Thread the shock cord through the

mount and glue the assembly to the inside of the main
tube. Be sure it is far enough down to allow the nose
cone to slide on,

6. Glue the fins to the motor mount assembly 3/8" from

the bottom. Glue them on one at a time and visuaily
check for alignment from the back end. Set aside to
dry, fillet all fins, let dry.

7. Remove the tape from the ejection baffle and gluse
it to the free end {no fins) of the tube cluster, Be
sure the holes align over the tops of the tubes. Set

upside down to dry. Apply glue fillets to the
tube/bulkhead joint. Allow to dry completely.

8. Glue the tube cluster and fin assembly into the
rear of the main tube (opposite the shock cord) 2-1/2"
s0 14-1/2" is extended outside the main tube. Use
nlenty of glue on this step and set upright to dry.
Let dry overnight.

9. Glue one launch lug 3/8" from the back of the
rocket on the apex 0f a motor mount tube. Glue the
cther lug at the top of the BT~-7 tube directly above
the other lug. Let dry and fillet with glue.

10. Screw the eye screw into the base of the nose
cone, remove the eve, squirt glue into the hole, and
reinsert the eye. Tie the shock cord to the eye screw.
Tie the parachute to the shock cord 6" from the nose
cone., Fold and insert the shock cord and parachute,
and install the nose cone,.

11. Apply a coat of sanding sealer to ail wood parts,
let dry, and apply a second heavy coat of sanding
sealer, Let dry and sand with 320 grit sandpaper until
smooth. Apply a coat of Zynolyte white primer sealer
or flat white enamel paint to the entire model. Sand
and repeat until all wood grain and body tube seams are
smooth. ACE suggests flat black fin and motor mount
assembly, fluorescent red main tube, and black nose

cone. Or use your 1imaginationt

12. Apply decals as desired.
PREPING AND FLYING

The ACFE MINI-ALLEGRD flys with four motors of your
choice. First flights should be with four B or C
motors. Later you may wish to mix 2 B's and 2 C's or
fly it with only two motors. This rocket can be flown
with any combination of motors you choose as long as
they are symmetrical {(similar motors opposite each
cther)., It has been tested with four Composite

Nynamics D14 motors and has been drop staged with B14
to CH=-71 11

To prep the MINT-ALLEGRO, insertl some wadding in
the top of the main tube to protect the parachute. The
haffle reduces the need for wadding, but still use
some. Fold and insert the shock cord and parachute
into the body tube. Socket on the nose cone. Check
the fit so it doesn't fall off under it's own weight.

Wrap a masking tape thrust ring on the nozzle end
of each motor. Insert the motors into the motor mount
tubes and wrap tape over the thrust ring/motor mount
tube joint. Insert an igniter into each motor. ACE

recommends FSI IA-20 igniter cord for cluster ignition.

Simply insert one in each motor and tape them in place.
Meet the wicks in the center of the cluster and attach

a flashbulb or Estes solar 1i1gniter.

Always fly the MINI-ALLEGRO in calm weather from 2
large launch area, It goes about 2000 feet with C6-7
motors. The launch site should be at Jeast 500 feet on
a side. A 1/4" by 5' or longer launch rod is reguired
for safe and stable flignhts.



4 PRESCRIPTION FOR CLUSTERPHOBIA®
The clustering of coumposite motors is a tricky tusi-

nesg, Tne nature of composite motors provides sole inter-
asting and difficull challanges when clustering. Composite
moters typlcally have a very slow “start up® period in coli-
parison to Llack powder motors. Since ignition timing 13
critical in a cluster, a problew-arises: how to ignile two
or more composites at the same tile,

Firstly, one must be sure to use motors that are all
the same type. This 1s important to assure a siraight
fiight. On clusters of four ¢r more, moicors can ug mixed
ag jong as they are balanced {symmeiricsl) from side to
side. For exagple, a Momgrel uses five mofcrs, It can us
flown with five identical molors, or can Ue flown with a
large central motor and smaller outer moilors.

Mixing motors can provide interesting results., Diff-
erent time-thrust curves can be cU-mingled fo.provide a
more useful or fun aggregate time-thrust curve. The most
dramatic example of ihis to date was a Mongrel [light viin
two G120's, a G62, and two F7's., As you might imagine, toe
the initial Loost under the G120's and F7's was exiremdely
fast. Once the one second 3's turned cut, the G52 and F7's
remalined. The G62 kicked off three seconds into the flignt
leaving the stean machines to compleie their task. Upen
G120 wurnout, the model decelerated visilly, and then acc-
elerated under G62 power. When the (62 vurned ocui, it
coasted during the remaining six seconds of turn anc six
geconds of delay. Electlon was exacily at apoges.

But you want to kmow how you can do this, rigni?
There are basicly two types of clustering, siectrical anc
pyrotecanic.

This is legs desireable than electrical clusiering,
it is essential if an electric match will not Fit eaglly
into the nozzle. If this is the case, a fuse igniior muss
e used. For most composite motors, a piece of Thermalive
fuse {FSI wick) must be used. Prepare an lgniter for sach
nstor using the wick. Fold the end over alout 1/2%. for
tuo or three folds depending on the fit through ihe nozz.e.
Bepoval of the fabric wrap and several of the wireg will
prevent nozzle clog and motor detonation, Slide & piece of

piastic {(heat shrink) tuldng over the wick to prevent pre-
malure igniiian (ignition at the tail end). Zach fuss
should be securly taped fo its motor to prevent 1t f{rom
£51ling out on 1iftoff or ignition or whatever. The fusas
{uicks) may neet at the center of the cluster and Le ignila
24 by & single flashlull or electiric match (FSI MIO0;. 4
more accurate and reliable method is to attach a flashiwidy
ignitor {explalned iater} to each motor., Be sure the ig&-
nition leads fall away easlly to avold removal of the 1&-
nitors upon 1iftoff. This meihod also reduces sode igni
tion time and thus some error factor. This is whal Korey

Kline uses with 1OOQJD success oh his ®official ACE kits®.
Pyrotechnic clustering can be mixed with elecirical
clustering on large clusters to gel a parallel staging
effect, Instant ignition is used on boosier motors, and
fuse ignition is used on sustalner motors. 1Ty some CON-
vinations in a Mongrel type model and see the dilference.
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Flectrical clustering is by far the test way to clus-
ter. An electric match with a fuse pyrogen (Thermalite)
attached is placed in each motor {large mozzle only). The
teads of the M100's are hooked up in parallel (all poslitive
lends together, all negative leads together)., ELECTRIC
NATCHES ARD FLASHBULRBS ARE NCT CONTINUITY SAFEIL It 1s

vecause of their very low current requirements that HIGO's

anéd flashwulbs are so good for clustering, tut they are so
sensitive that they will 2o off under the current ¢of a con-
tinuity check., Practice clucstering with a three cluster
rocket llke a 2250, 2340, or 265C.

W¥hen clustering black nowder moiors, sioply insert the
13100 all the way inside, If 1t doesn't fif in the nozzlie,
a short length of fuse can Ve used as & pyrogen, or a small
amount of Wlack powder {(FFF) can be put in the nozzle vo
get it going from a flashwulb., Again, each motor must have
an individual ignizor,

CLUSTERRD STAGING

Cilustering on intermediate and upper stages is not
recommended unless electronic or mercury switch systems are
used for electrical ignition. We don'tl even do thls in
Caiifornia yet! Keep in mind that s good Hefly Hauler
f1ight can be just as satisfying {or more so) as & ifwo

stage FHongrel. Don't waste toc much money! The less motors

per fiight, the more flighis you gel.
COXSTRUCTION KOTE '

Always llid the mode]l with the more poverful motors
in the center or cicose to the center., Since these models
arec typlcaly heavy and high speed in comparison with other
models, & such longer and stironger shock cora should be
used. The minimum ig & 1/4% x &' elastic, tut double that
for safety. OF course, vou should slways use high cuality
an¢ heavy duty parts. Ace Rocket Manufacturing can saticsfly
all of your needs in this ares.

FLASHBULE ASSEKELY

GE type AG-1V flashitmllts may be used, or fiashimlus
from flasghcules are good alwo, Prepare each flashiulb by
removing it from the package or cube. Be sure the leads
are straight and are single wires to accept the wire wrap

[T T T

tocl. Purchase a wire wrap ool from Radio Shack or an
electronics supply store along with special wire wrap wire
(22 guage or so), The wire comes in many colors and I sug-
gest geliing tvwo colors for easy identification of plus and
minus in large clusiers. For Bost appllications, six inch
leads will e sufficient. Sirip toth ends of each wire
lead about one inch, ¥rap ene wire on each flashWulb lead.
1 generally make them 20 %o 100 at a time o save {ime and
assure a8 20068 stock, The end resultl is & NOESCORTINUITY

SAFE instant ignitor of high reliability. The flash is ltig
f\&ﬁ tGGE

ALWAYS CHECK ALL IOCAL LAWS BEFORE FIRING A CLUSTER. 3k
SURE TOU FIRE FROM A VERY LARGE, CLEAR FIELD. THEAT ALL-
CIUSTERS AS EXPERIMENTAL, SINCE PROBLEMS MAY OCCUR.




STAGIRG COMPOSITES
By Jerry 1rvine
T anag reviey AIR-¢ Lefore beginnliig.

4 composite propellant i1g one that consgists ¢f 90 Qor moTeE
ineredients. Our vernacular of ®*aozposite® usually refers 30

an Ammoniug Perchlorate/PRD composiie fuel, and ®black pewder
vweually refers to s potassium niirate, charcoal , And suliur
corposite. 1 sometimes refer to ihed as composite A4 and 0GB
onsite B,

T have ro intention of listing every possitle comtination
af motare for staging, wut rather the methods used for staging
and important desigo concepis for milti-stage rocketls, Cener-
ally speaking, when staglng Two OT XOTE motors, it is besi 10
put the high thrust molor on lotlon and long wurn motor cn LoD,
This i¢ primarilly btecause the hignh thrust is needed to zet the
model to stavilizing velocity.

Whenever possille, try to have the vehicle weight for ecach
tneremental stage as close $o optizum weighti as possivle. Up-
¢imum weight charts are available in back issues of Hodel HOCK~
etear and Snoar Hews. Since the rocket loses welght as ihe
#1ight progresses and stages fall off, 11 would le wise
motors with decreasing optimm weights in the upper stazes.
This specifically calle for high thrust lower stages and iow

thrust upper stages. Where are end Wrning compssitves wien

o use

B e

you need them?

When you design & mulii-stager, it is laportant tc 2ATE
Pictently large fins on the lower stages to keep the G
anead of the CP by at least 1.5 calibers. This Zay zeal the

came gize fine on all stages 1ike the Centurl Arrow 30C T
gigantic fins on the lower siage 1ike the Zsles Farcide. .0
any cage, use as 1ittle fin area =s possible To requce finlsha

ing tize, materials cost, and specially drag. There 1ls o

Y o o

- A
n gn interzedisntle

l_..h-

reason why vou can't put a high thrust molor
or upper stage ag long as the lower motorie) can 13181 oz oK
2t with sufficient velocity o stabllize

Mrect staging is the most common type of staging. The
Tower motor has no delay or gjection sharge, and when toZe moloT
varns to the end of the propellani, 1t shoots a fiame upward
(neat and pressure) into the nozzle of the upper motor. The
#1ame touches and ignites the propellant af the upper mclisr and
that thrust seperates the stages as well. Sometimes the presgse
ure even pushes the stages apart vefore the upper motor is
nited {Pop 'n Stop staging:. Thls is ased with Ylack puwder
mo Lo TS,

Delay Direct 5taging

Delay direct staging ls essen 1
either the upper motor %akes time 10 tuild up thrast or a fuse
is esrployad fo delay ihe ignition of lhe upper noter, The fuss
should be either the use of a TOLOT with a delay in ihe icwer
staze, or the use of an actual fuse 1in the upper stage. woen
using the ejlecticn charge of the ‘ower motor fo ignite the
upper motor, either cowposite of Yiack powder melors Ay be

(_.t.

1811y the same excep: thal

used. When using composite upper Totors, it 1S vest to use
sera second delay boosters due to the slari-up time of lne

B tOT.

Rd igmition is the simultaneous {gnition of all ignitors

He

«tmed te ignite al lbe
g Prop ignition. Thig is done using 1ashiils oT
slectric matches to start fuse/pyrogens.

Fashtalls are used on each slage tzrnitor and the lower
soter is ignited as quickly as possivlie. The remalning fuses
are timed based on that, Upper flashtulbe are a tached to ihe
fases se tnzy can fall off easily onm boost. The uppey -uise
length is determined Uy the lower motor wra time plus ignition

tice, plus desired staging delay, nimus upper motoT start tine.
"nig pethod ig commonly used with composita motors,

reury Switch Ignitiom

™is staging method is electrical In nature as oppesed L0
the previsus pyrolechnic methods, The deceleration 0f
model activates a Fswitch® to start the {gnitor for ¢
stpze, A mercury switch can de oltalned from 2 Radio Sha
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sther glectronics supply siore. 7ar three or mors stages,
seperation swilches are needad loo.
when the model decelerates upon motor urncut, the Nert..

to complete the electrical cirout. Since the motor will 1&-

nite iomediately when the switch 1s moved in the right direc-
tion, & safetly switecn |
tion during prepping? This method will sct work well with long

iy

required to prevent acclidental 1egndia-
tupm motors or regressive BOlOrs.

Any of these methods O & cozbination thereof can te used rele-
{atl7y if preper care is laken during preping. Always fly a
netor single stage Velore you try it in a mitl-stage rocket
so you will kmow what to expect. Egpecially with compositle
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Subscription $7.50 per ye issues are
svailable at subscription rate. Subscribe

for two years and get part of your subsCrip-

tion against back issues. Jul 81, Oct 81,

Jan 82, Apr 82 issues are available. Send

$15 with your name, address, and zip to:
CALIFORNIA ROCKETRY MAGAZINEL
ROX 124Z
CLAREMONT, CA 91711

Plans, technical articles, contest and sport
launch coverage, calendar of events, ads and

PHOTOS.
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