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READ THIS OPERATING MANUAL CAREFULLY BEFORE LAUNCHING! !
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ALL ENERJET MOT

UAS ARE MANUFACTURED TO STANDARDS SET FORTH BY THE NATIONAL ASSOCIATION OF ROCKETRY (NAR)



MOTOR DESIGN & OPERATION

Model rocksts are designed to be launchegd anly Trom stand
ard remote-controtled electrical launch systems.  Always use
the recommencled motors and recovery wadding, Comply with
ol Fedaral, State and local laws. |Especially the Federal
Aviation Administraion  maximum weight limits of 4 az.
propellant and 16 az, total lift-off wesght.)

All Enerjet motors (botk E and F types) have a 'part™ or
center burning solid propellant grain, As shown in the maror
diagrams these mators when proparly ignited prodoce immedi-
ate high fevel thrust. The initial thrust drops stightly and then
starts to build again until burnowt. This high initial thies
serves foimpart stabilizing velocity to your rocket immediarely
upon lift-off from the launcher.

The case banded, center-care borming, APPBD solid propellant
wsoan extremely clean burning polyurethang/Smmonum per-
chlarate composite. During motar firing, the oxbaust 15 vir-
tually smokeless, This propeilant & retalively insensitive to
shock and moisture. Performance 15 stable overlong periods
of starage.
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ENERJET “E" TYPE
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SAFETY PRECAUTIONS

WARNING — FLAMMAEBELE
KEEP OUT OF REACH OF SMALL CHILDREN

Madel rocket motors, no matter bow small, shaukd be
handled and wsed with caution and respect, Llze only
under adull supervision and i Full complignce with
applicable laws,

Construct your madel rocket vehicle of lightweight, nan-
metallic. moterisfy such as laminated papers, balsa wood,
plastic, or fiberglass, MNever launch s modsl rocket with
out-a recovery device, such gs a parachute, which will re.
turn the model slowly bock to Farth after flighi.

STORAGE AND HANDLING

Store Enerjet mators in a dry place | . _at normal room
temporature . . . and away from heaters, open fames, or
other sources of heat. Do notl smoke near rocket motors,

Never point the nozzle end of fhe motars towand 1he face.
Mever subjeci a rocket motor Lo temperature graater
than 1509F, [a not in any way tampar with or alter the
mators, Mever attempt to reload an expinded engine case
Mever drop o motar ar wse one that hiis been damage,

When in douht, don't take unnecessiry chanees. Destroy
a5 indicated on bock cover.

NOTICE OF RESPONSIBILITY

T hese motors dreintended for ex perimental and education-
al uzage only. ENERJET, INC. shall not be held respan-
sible for any personal injury or properly damage rizulting
from handling, storage or use of such matars, The buyer
assurnes all risks and liabilities therefrom and aceepts and
uses these motors on these conditions, No warranty  eithes
expressad or implied, is made regarding the reliability ar
performance of these rocket rrators,
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ENERIET KIT/MOTOR SELECTION

Enerjet-powersd rockets generally reach considerably high-

er altitudes than conventional A& throwah D powered
rockets,

Tha least powerful recommended motors should be used
for first test flights, until you hawe geined experience ob-
serving and tracking higher Hlights. Even the “small™ E-24

mators will produce flights that seem to go out of sight,
ta the untrained eye.

The following Enerjet motors may be used in the typical
Enerjet rocket kits listed below,

MIKE RAM
E24-10, F52-12, F67-14

PTERODACTYL/AERODART
E24-4, F52.5, FG7-6

NIKE SMOKE, EGG CRATE

: AERODART, ATHENA
E24.7, F562.8, F67-9

E24-7, F52-8, F&7-0

a4

Tha built-in coast-time "detay charge (which starts actin
at the instant of propellant "burnout”] allows the mom
emtum of the fast moving rocket to be used up in climbin
onta maximum altitude, At this point, the ejection ¢harg
“goes off'’, pressurizing the forward compartment of 1h
rocket vehicle, This action pushes the nase cone off an
“gjects” the parachula or sireamer,

FROPTLLANT CALR

T ATLRA

The recommended motors sliow the rockel 1o 7eac
optimum zititude betore chute gjection,  Use comme

sense in selecting motar delays, 10 avond premature of la
mpchion,



NOTE: ALL THE FOLLOWING MOTORS ARE SAFETY CERTIFIED AND
CONTEST CEATIFIED BY THE NATIONAL ASSOCIATION OF ROCKETRY,

ENERJET ROCKET MOTOR SPECIFICATIONS

Catalog No, Total Impulse Average Thrust Thruss Maximum Throst Imitial Weight | Propellant Wt Dralay
& NAR Code |Lb -Sec: N-Sec | Pounds Mewtons Duration | Pounds Mewions | Ounces: Grams Pounds Grams| Time
E24-4 BDE a0 E.4 24 1.6s0c 718 K 2.5 74 048 218 | 4sec
E24-7 896 40 5.4 24 1.6 s=c 7.6 A58 2.5 74 MMy N8B | Fac
E24-10 BES6 40 5.4 24 1.6 580 1.6 33s 25 74 4B 2.8 |10 sec
F52.5 104 45 11.7 532 0.9 sec 16.0 71.3 a4 93 054 249 | 5sec
F52-8 104 45 1.7 B2 0.9 520 16,0 71.3 3.4 83 054 249 | Bsec
F52-12 104 a5 11.7 52 0.9 sac 16.0 .3 a4 a3 0654 240 112 s
FG7-6 178 80 15.1 &7 1.2 56 21.6 6.1 4.0 112 085 430 | 6oec
FE7-9 1789 B8O 151 87 1.2 s 2.6 6.1 4.0 112 95 43.0 | 9
FG67-14 17.9 8o 15.1 67 1.2 sec 216 6.1 a0 112 095 430 |14 e




ENERJET “E” ADAPTERS

E pype motors are icdeally -suited to power most Enerjet
kit models” shown in Enerjet's catalog. E-24 motors are
tha exact same diameter as F motors. Howarver, 35 the E
matars are shorter than F mators, an adapler must be in-
serted inke the motor mount ahead of the Enerjet motor,
|See below]

AT
VMERJET ADRPTER

EMERIET WAOTOS

.
Engrjer Adaprers aro incheded with most models

-]

MOUNTING “ENERJETS”

A molor mount is required 10 hold the motor in place, and
to align the motor with the rocket's long axis, Mounts
shiould be made of strickly non-metallic materiat such as
balsa, plastic, foam, or laminated fiber.

Encrjet offers three special Motor Mounts which, with

adaptors, will accurately mount all Enerjet motars into
#13, #16, and #20 body tubes, See catalog.

MOTOE MOUNT CUT-AWaY

RGTOR MOUNTING TLmE

EMERIET
ADAPTEN

[Cont.|



Referring Lo illustration at lef1, you will note that the
mator showld extend 1/27 1o 3/4" oue beyond the rear of
the rocket. This extensian serves 10 prevent scarching of
the firg by thi motor exhayst

Make sure thy “thrust ring™ and the "centering rings'" af
the mounts sre glued securely ta thy mounting tube and

body tube as these polnts most withstand the full thrust
forces of the motar.

SECURING THE MOTOR IN THE MOUNT

The gjection charge built inte each Encript mator is de.
signed 1o pressurize the forwarg end af the hody tube,
push off the nose cone, and gjgct the parachute, When this
Bjuction charge is used 1o expell such & recovery device, |t
15 necessary 10”secure the motlar in place so that it oy
not, instead, kick itself rearward aut of the bo dy Lube whin
the charge ignites. Rearward ejoction af the Motar resylis
In escape of the pressure necessary 1o push off the cane
and gject the secovery device, This means sunply that |

the motor kicks out backwards, the parachyle might not
deploy,

The most comman method af securing the mator is ta
$imply wrap a band of masking Lspe around the mator and
1he pratroding end of he motor tybae.

Applying tape around the middie of the motor for a preg
sure 11t should be avoided. The high mator temperaturs
might cause tape to malt, thus bonding motor in place,

MULTI-STAGING & CLUSTERING

Enerjet motors are designed for single motar and simgle
stage use only, “Multi-staging”™ and "elustering’ of these
mators not gencrally recommendod,
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IMPORTANCE OF PROPER IGNITION

Whun properly ignited, the Ener-
jets will produce the thrust time as
shown in the graph on the near
right, If the sgniter s improperly
prepared or nstalled, the motor
may fail to mnite, ar may Ignite
“sluggishly’' {see the graph to far
rightl. Sluggish lift-off may result
i an unstable flight. Therefore,
IT g impoartant to prepare and in:
stall the igniter exactly a5 shown,
Read the following instructions
carehully.

IGNITING ENERJET MOTORS

PROPER IGNITION

T

T T-T1TT

POOR IGNITION (sluggishl

[ 1
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2. Wrap the piece of nichrome wirg tightly around the
ather end of the wick.

I ATHE

3. Fold the adhesive strip over the end of the igmiter,
IMPORTANT: Press the adhesive firmly down over

the nichrome/fuse connecian,

i &

10

4, Insert the igniter into the mator, Push the wniter in
to the molor as far as it will go.  Using 8 pivce of
narrow rmasking tape, secuars the igniler o the molar
fas shownl

{Cont,|




You will note that the “folded-over™ end of the wick 1u
pushed all the way up ta “head-and” of the motar, Ener-
18t motors must be ignited at the top or " head-end’” af the
propeliant grain,  This folded-over portion of the wick
provides the high concentration of heat at the " head-end"
ol the port required to properly ignite the progellant.

ALCEAN b
FRERTL iR T C
TIAT al e

When properly installed, the
writer, ingide the Mo
worlild IGok like tha,

e =
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EFFECT OF TEMPERATURE ON
MOTOR PERFORMAMNCE

Temperature of the rocket motor tpropellant] effects [+
nition and performance of Enerjet motars, The colder the
prapellant, the more difficull the ignition and the slower
burning the propellant, Allow abaut three hours 81 room

emperature 10 wiarm uwp a motor before launching. OO
NOT place near a heater ta warm up auickly.

RECOMMENDED LAUNCHER
& IGNITION SYSTEM

Your rockel should be launched from a restraining guide-
rod type launcher which will keep the rocket in a verticle
flight direction until sufficient stabilizing wvelocity is
roached, Newver attempt 1o faunch a model rocket withou
a restraining type launcher,

Ernurjat powered rockets should he lsunched from 8 “rod™
type launcher, such a3 Enerjet’s LIA-TTE. It should be
equipped with & full 1/8" diameter steel launch rod at
least. 36" in langth,

To preveni scorching or burning of the racker fins, the
lsuncher has a stecl exhaust deflector to guide the hot
exhaust away from the launcher fand the rocket).

ICant.) 41



Abways launch your reckets slectricsily . - . with an igration cireuie such
a1 Bhiwwn above, |0 addition ooa Csafery” switcn, the binsog should
roniain @ Tmamentary contact™ push butlon tyoe firkng seitch. Use s
B or 12 0/t hattery leither dry cell or car hattery| Tor ignitson Dowdr

L]

LAUNCHING CONDITIONS

Distance from Launcher

Da not stend near a rocket motor while it is firing. During
an aetual lsunching, The individual in control of the firing
swilch should never stand closer than 15 feet from the
rocket, while &l other assistants and spectators should
stand at least 100 foot awey. Thesprovides the onlookers
a much better view ol hit-off.

Selecting the Launch Site

Launch your rocket from an unpopulared arsy, swey (]
houses, airparts ar airlines, highways, and Iress. Select a
eleared launching site - away [rom dried grass or ofher
denss foliage that might present a fire hazard. Model roc-
kets generally reguire @ lzunch and recovery area with a
width of at least hall the expected altitude (o be reached
by the rocket, In other wards, o rocket expected ta reach
2000 feet sititude should be launched from the center of
an opan field measuring about 1000 feet by 1000 feet,
Mever attempt to launch from a yard or the stieet,



Launching Weather

Always launch on clear, fair days, Overcast skies may
cause you Lo lose sight of your rocket, Avoid launching
in windy or overcast weaather, as recoviery under these con-
ditions will be difficult i not impossible. A model rocket
which iz launched in winds over 20 mph may weatharcock
and travel directly into the wind, Bemuember, that a-stight
wind on the ground usually indicstes much faster wings ot
higher altitedes. Such a wind will cause wour chute 1o
driftand |land your racket a considerable distance fram 1he
launcher,

RECOVERY TIPS

After the experlence of launching and tracking Enerjst-
powerad rockets, you may wish ta consder the following
aptions. Either of thess technigues will decreaszs the tend.
ency of chute-recovered rocketsto drift vy,

Reefed Chutes

Gathering and tying the chute shroud lines several inches
above the knol will decrease chute diametoer, giving & more
diract descenil.

STANMDARD T REEFED

Attaching Streamer to Shock Cord

On many lighter rockes o lightweight streamer {such as
crepe paper) may be substituted for the chute, Uss at
least 36 square inches of streamer far each ounce of Bjected
waeniht {rocket and expended morar).

i
ETAFLES FTRING ?
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LAUNCH PREPARATION

Whun using a parachute m your rocket, it is necessary To
protect the chute from being “scorchied'™ by the hot gases
of the motor's pjection charge. This isdone by placing a
“wad" of flameproof cotton, crepe paper, or fibergiass

Imsulation meterial between the mator and the parachute.

Insert a pleee of flameprool wodding sbout the size of a
large egg, ko the body tube first, MNext, roll up the para-
chute as shown and wrap the shroud lines around 1he
rolled parachute. Then insert shock eord inta the rooket,
followed by the folded parechute and noss cone.

*PW-19 Wadding recommandad
14
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Heconnect battery from ignition  circuit,  turn all
switches 1o "OFF" position, Remowve sefaty key,

- Attach clips as ¢lose gs possible to the igniter, being

careful that they do not touch each other, Alsa
maka sure that both chps are not touching the metal
defiector 2t the same time as this would “short™ aut
ciredit-and prewven) wrbonk,

Return to firing position and conpect battery leads.

. Safety check the area. "HOLD" on launching until

any eircraft or wnsuspecting personnel Rove passed,
and ground ares s "CLEAR",

livsert sulety key i hining panel and turn to "OMY,
Check for “contimurty”. [Panel light should go on

Begn “COUNTDOWN™ 54-3-2-1-"FIRE", Press the
tirimg button and hold wuntil motor @oites,

Turn all switches to "OFF" and remove safely key



TROUBLE SHOOTING TIPS

It the motor does not ignite, wait a1 logst 1 full minute.

Rimove the untire rockot away from the launcher and ser
m @ safe place, Back ot the launcher, canneck 3 shart (ast
piece of nichrome wire laboul 1" lang) between 1he micro-

clips, ¢lose all firing switches and watch for the nichrome
1o glow red,

CHECK “A"™

If the nichrome wire glows red het, your problem lies in
the igriter installation. Rermove the igriter fram Ihe motor
carefully and ro-install according 1o the instructions

CHECK “B"

Should the nichrome ot glow at ull, ar glow wery taintly,
your problem is in the mnition circuit. Any one or mone
of the follewing conditions could resutt in lailure of the
ignition eircuit:

PROBLEM CONDITION & SOLUTION

Mura-clips bent aor dirty === Btraghten and cluan
with emery.

Buttery eannections loose - - - - Clean and T,

Battery weak ar dead - - - Meplace or recharge

Switches not closing --- - --- Bang contacts or 1ost
switch Inanother circuif,

Loose wiring canmections - -- - Check 8l connections -
ook &1 solder joints,

Mow, connect up the tost plece of nichroma agann, . clase
all switches, and watch for the wire (o glow red het, 1 the
wire heats Ok, begin the lsunch procedurs again.

Il the tes nichrome fails o glow, repeat check "B until
prabiem s located,

15



SPECIAL SAFETY PRECAUTIONS

ROCKET ENGIME AFTER FIRING: Ahways allow a
motor 1o cool down and contract, then remove with pliees
Remember that the motor nozeie scts as a '"huat sink™
and touching the nozzle oo soon after Tiring may result
i 8 burned finger. The nozzle will normally cool off
someEwhat during descent after a flight.

ENGINE EXHAUST: Avoid the exhaust fumes . . . which
can be pungent and irritating, Mever test fire an Enerjot
motar indoors,

FIRST AID: If propeflant is taken intermally, induce
vamiting and congult a doctor immediately, Foro moid
exterior burng use first-aid burn ointment, For severs
burng, see a doctor immediately.

FIRES: Use ordinary water to combat any fire in which
these rocket motors might be involved, Foam and CO2
will not extinguish propellant.

18

TO DISPOSE OF UNFIRED MOTOR: Dl out norzie
with 1/4" drill, Pack motor tirmly in hale in ground and
ignite electrically from a safe distance: Propelant will
burn uniil completely consumed,
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