TYPICAL TIME/THRUST CURVE |
ESTES SERIES |V ENGINES

Now a single engine gives you performance pre-
viously available only from clusiers. The big

FOR THE ADVANCED )
ROCKETEER

TOTAL IMPULSE:  4.48 pound seconds

20.00 newton seconds
MAXIMUM THRUST: 9 pounds
PROPELLANT WEIGHT: 0.05496 pounds

om VR TaST= = = = = m = eem | ST pravides twice the power of the largest Ser- 24.93 prams
ies I engine—with the same quality and reliabil- § LEMGTH: 2.75 in.
. . . itglr \fhichhhave made over 20 million Estes-Power~ { BIAMETER: , 0.945 in.
wmeinsecohts 0 { ed launches successful. For notes on building A\ SHIPPING WEIGHT: 2-1/3 oz, per engine
THRUST DumATION TSN J ang flying ‘D'’ power birds, see the back side —
of this sheet,
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Cat. No. and Prices Recommended Use | 1/Me Delay | Maximum Lift-Otf Thrust :,‘,"e';‘;ﬁ!‘ N
Engine Type| ea. | 3 For {15%) Weights w/engines Duration 57 ar-
5150 $.75 | 52.00 | BOOSTER ENGINE| ~ NONE |~ 130z | 148 SEC. | 1.44] 40.9
D13-3 $.75 | $2.007| SINGLE STAGE | 3 SEC. 13 0Z, 1.50 SEC. | 1.49| 42.2
D13-5 $.75 | $2.00 SINGLE STAGE 5 SEC. 0QZI T “1IS0°SEC. | 1.52| 43.1
\L D13-7 $.75 | $2.00 | SINGLE OR UPPER 7 SEC. 8 0OZ. 1.50 SEC. 1.55 44.0JJ
(CENTERING
RINGS

Weight:’

- altitudes——rparachute

brings it back safe so you
launch it again and again..
design and low weight combine to
give the Cherckee exceptional
flight characteristics. Other kit
teatures include die-cut fins,
quick change engine mount,
colorful decal and heavy duty con-
struction. With all this, it's the

perfect bird fo start your “'D” only 0.18 oz. (5.3 grams). Shipping weight:
fleet. Shipping weight: 11 oz. 5 oz.
\ & o e Cat. No. 694-K-47  Price $2.75) \ Cat. No. 634-EN-2050 $.35 each

Easy to use for mount-:
ing a BT-50 tube in &
BT-55 body tube, Extra

strong for "D’ en
moun‘?s gine - Sh‘ppmg
Weight:0.0620z.ea.  Weight 2 oz.
4 for $.25

Cat. No. 694-AR-5055

FPOWER
FDOR
ESTES
 SATURN-Y
' WEIGHS ONLY -

0.4.02z. {11.3 grams) Al

l_aunch your Saturn V the easy way—use a
single D13-3. Complete adapter kit fits your
Saturn’s present engine mounting system,

holds the ''D” engine securely in place.
Shipping weight: 50z,

Cat. No. 694-EM-5063 5.50 each
NGIN

EM~2050 tNSNE

ADAPTER

P o

FLY YOUR SERIES IV
(D) BIRD WITH A
SERIES ! OR 1l ENGINE

Featuring quick-change engine mounting and
heavy-duty construction, this adapter weighs




BUILDING “D” PDWERED VIODELS
Estes "'D'7 engines open a whole new world of per-

formance to the model rocketeer. Its greater total
impulse and higher initial thrust make it easy to fly
larger, more advanced designs.

Although most conventional model rocket building and
flying technigues can be used, there are a few important
differences to remember when building models for D"’
power. Special attention is important in three areas —
stability, engine mounting and multi-staging.

STABILITY

A "D engine weighs about twice as much as a
conventional Series | or ¥ engine. This results in a
rearward concentration of weight in a rocket that must be
allowed for in designing the model to make sure it will
be stable.

Don’t just stick 2 ""D’" engine mount in a standard
model and expect it to fly. Always string test your model
before flying it {see the technical section of your Estes
catalog). |f necessary, add nose cone weights or enlarge
the fins until it does pass the string test.

Fins for a "'D”" bird should be made extra strong to
withstand the higher acceleration and speed the model
will encounter. Cne-eighth inch thick balsa sheet is
generally the best fin stock to use.

ENGINE MOUNTING

A Series 1V (D) engine will mount inside a BT-50
body tube much the same as a standard engine fits a
BT-20. However, the engine mount in a D' hird must
be made extra strong. For best resulis use an EH-2
engine holder to retain the engine and use an AR-2050
ring as an engine block.

the adapter system must be exira strong. For a BT-55
size rocket the AR-5055 rings should be used. In larger
tube sizes the rings should be reinforced with gussets
as shown. Always use plenty of glue and let it dry

@mplete!y.

MULT! - STAGING

The greatast difficulty tn multi-staging with ‘D"
engines comes in keeping the fins on booster stages.
The problem arises when booster and upper stages
separate -- the booster starts to tumble at high speed,
causing extremely high forces on the fins. The result is
that the fins will break off at staging uniess they are
attached very strongly.

Booster fin material must be strong. One-eighth inch
thick balsa is best. Don’t make the fins excessively
large. Generally, booster fins on D birds shouldn’t need
to be more than 1-1/2 times the size of upper stage fins.
Attach the fins securely. Qne method of reinforcing the
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fin root is shown; t]‘ge inventive rocketeer should be able
to come up with other, equally good methods.

it isn't necessary to tape ''D’ engines together when
multi-staging. However, the rocket must be built so that
the stages slide apart in a straight line when they
separate. The engines must be positioned so the nozzle
of the upper stage engine is directly in line with the fop
of the booster engine.

If a Series |, Il, or Iil upper stage engine ig used it
should be positioned so its nozzle end touches the top
end of the booster engine. Again, it is not necessary to
tape the engines together, but it is necessary to make
sure that the stages will slide apart in a straight line.
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NGINE MOUNT WITH
HOOK INSTALLED

Regardless of the size of the upper stage engine, the
stage coupling should be designed so¢ the stages slide
apart in a straight fine for at least 3/4" before they
separate. This helps the upper stage continue a straight
flight and makes ignition more retiable.

Whether your "'’ bird is a single or multi-stage
meodet, fly it on a calm day when there’s good visibility
s0 you don’t lose it. Always foliow the safety code —
you'll find it makes rocketry more enjoyable, too. _‘)




