Building a Jetpack

SPECIFICATIONS:
Configuration---------- Ducted Fans
Fans ----------=-s=u--- 2-36" , 4-Bladed
Disc Area Total ---------- 14.13 gq. ft.
Overall Height -------------------- 48"
Overall Width -------------------- 100"
Landing Gear -------------------- Feet
ENGINE:

Rotax 503 - 2 cylinder, 2 cycle, air-
cooled, 50hp

FUEL :
Premium Unleaded Gasoline

PERFORMANCE:

Max Speed ------------------ 50 mph
Range @ 75% Power ------ 50 miles
Fuel Consumption -------- 3 gal/hr
Rate Of Climb ------------ 500 ft/min
CALCULATED DATA:

Power Loading ----------- 6.6 Ibs/hp
Fuel Capacity --------------- 3gal. US
WEIGHT & LOADING:

Gross Weight ------------------ 3751bs
Empty Weight ---------------- 125 Ibs
Useful Load ------------------- 250 Ibs
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| ntr oduction:

ThisFLYING JETPACK isan incredible machine that usesvertical to forward flight
capability allowing its pilot to fly and hover at will without the use of wings or fuselage.
Control isachieved by shifting body weight and through vectored thrust. It is capable of
carrying a 250 |b pilot. The top speed is approximately 50 mph and it can remain airborne
for up toan hour !

You will be amazed at the simple design and that hovering flight can easily be achieved so
easily. Just strap on this unique machine for the most exhilar ating flying experience of your
life!

Now you can enjoy going where you please whenever you want to.

Page 3



Steps Required:

Construction Steps:

1) Backpack Unit

2) Engine M ounting

3) Drive System

4) Fan Duct Construction

5) Fan Blade Construction

6) Final Construction

7) Testing

Drawings:

1) Backpack Frame

2) Back, Arm, and Shoulder Pads
3) Engine M ounting

4) Drive Chain Arrangement

5) Drive Chain Arrangement and Fan Hubs
6) Fan Duct Construction

7) Fan Duct Construction and Mounting
8) Controlsand Control Surfaces
9) Control Linkage Detail

10) Fan Construction and L ayout
11) Fan Construction Details
Engine Examples

Catalog Examples

SuppliersList

War ning Notice
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Tools Required:

Hacksaw

Hammer

Socket Wrenches
Open End Wrenches
Center Punch
Electric Hand Drill
Drill Bits

Jig Saw

Metal File

Vise

Pop Rivet Gun
Tape M easurer
FineTip Felt Marker
Allen Wrenches
Scissors

Razor Knife

Paint Brush

Sand Paper
Stirring Sticks
Resin Spreader
Optional Toals:
Bench Grinder
Drill Press

Band Saw

Metal Lathe

M etal Cutting Hole Saw (2 inch)

Table Saw
Belt Sander
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Parts/ Supplies Needed:

Note: All aluminum mentioned will be 6061 T6 variety

2lrx 2lrx 42Ix aluminum tubing

1/6Inx 1611x 301 aluminum flat stock

Qty 24 (E 3/16In Fiber lock nutsfor aircraft bolts

1l1x 2l1x 24Ix wood

Epoxy

Qty 50 - ¥dy Flat head metal screws

1/8lwx 218x 218x 76Ix angle stock

1/16lxx 411 x 1216 aluminum flat stock

1/16lnx 611 x 1616 aluminum flat stock

Qty 4 - 3/16Inx ¥4 1 E shank length 1/8It - aircraft bolts (E shank only drilled

Qty 16 - 3/16lex 2-21/32ld E shank length 2 1/4lt - aircraft bolts (E shank only drilled
Qty 4 - 3/16lex 4-21/32Id E shank length 4 1/4lt - aircraft bolts (E shank only drilled
Ydix 2lix 76lx plywood for armrests/ shoulder rests

Yl sx 161xx 30Ix plywood for back rest

2lsx 4lsx 72Ix Grade A lumber (support beam)

Foam rubber E 4lb thick E enough to cover both armrests, shoulder rest, and back rest
Pop rivets

4 Engine mount bolts (hardened steel (E with holein head for safety line)

8 washersfor engine mount bolts

8 rubber mountsfor engine mount

4 double sprockets (E No. 35-2 (E 3/8lc pitch (E 2It

Two single sprockets (E same size as the double (E No. 35 E 3/8ll pitch E 2t

# 35 chain

Two hurst type bearings for fan shaft

3 sheets of 4™x 8™x 2Ix hard foam

One high performance/ light engine (E 40-60 HP, with 5000 (E 6500 rpms.
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Construction Of The Backpack Unit:

Refer todrawing #1

Cut the 2x2 aluminum tubing to length to be used for the sides of the backpack unit.

Cut 2 pieces 30Ic long (sides) and 1 piece 12Ic long.

Cut the 12Ig piece in half lengthwise to make 2 (E 2lkx 11k channels.

(These will be used to reinfor ce the engine mounting ar ea)

Cut 2 pieces of 1/16ls aluminum plate stock to 16lcx 30Ic.

(Thiswill becomethe front and back of the backpack unit)

Cut a mounting bolt access hole in one of the pieces and pop rivet the piece left over in the
same place on the other piece.

(Thisplate will act as re-enforcement for engine mounting)

Now put the sides and the 12le channels on a wor k surface as they would be assembled
and pop rivet in place. M ake sur e to leave enough r oom between the r einfor cement
channelsto put engine-mounting bolts. Bolt and rivet both sidesusingdrawing# 1 asa
guide. The bolts used here should go through both plates and the 2lex 2le tubing. Use fiber
lock nutson all bolts.

Close up the ends of the backpack unit by making two wooden pieces 1lex 2le x 12Ix long.
Epoxy thesein place flush with the ends. Countersink flathead screws along each side to
hold secure.

Cut the underarm rests and the shoulder rests from 2lox 2lo angle stock. The underarm
rests themselves areto be 24Ilm long and the shoulder rests areto be 14lt long. To support
theserests 4 triangular pieces of 1/16ls plate stock are needed. Refer to drawing # 1.

Bolt and rivet the arm and shoulder reststo the main body of the unit asshownin
drawing # 1 using 3/16ln air cr aft type bolts and steel rivets. (rivets are mainly to keep the
metal from rattling between the bolts)

The pads for the underarm rests can now be fabricated from foam rubber and epoxy to
YJdo plywood of the proper size. These pads are to be covered by the material of your
choice. But, first the foam rubber must be shaped to fin you body and to be comfor table
when the machineis on your back. Once thisis done the finished pads may be attached to
therests. Refer todrawing # 2.

Before you consider the job complete make sure there are enough bolts and rivets, that
they arethe proper length, and that fiber lock nuts and good air cr aft bolts have been used
throughout.

You may wat to consider at this point building some type of stand for the backpack unit
to make wor king on the machine much easier. This can be accomplished by simply bolting
legs to the bottom of the unit either table length o all the way to the floor. Or whatever
wor ks the best for you.
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Engine M ounting: (drawing # 3)

Now that the basic backpack unit is complete and on a suitable stand the mounting of the
engine of your choice may begin.

First deter mine exactly where the fan drive sprockets will bein relation to the support
beam, which will show wher e the sprockets on the engine need to end up. Fit 2 double
sprockets on the PTO end of the engine. These sprockets should be at least 2la in diameter
and be the same size as the ones on the fan shafts. Each sprocket needsto be keyed and
secur ed firmly to the shafts and using lock nuts and washers on both sides of the sprockets.

Once thelocation of the engineis deter mined the mounting holes may be drilled in the
rear plate of the backpack unit. M ake sure that you have made the holes thr ough the second
backing plate also. The holes should be the same size as the bolts used for mounting.

The enginethat is used should be light and powerful and have between 40-60 hor sepower .
It should also run between 5000 and 6500 rpms.

Bolt the engine to the backpack unit as shown in drawing # 3. The bolt length and
diameter will vary per engine used. Make surethat after the rubber mounts (one on each
side of the back plate) and the large mounting washers arein place and the mounting bolts
are snug that the bolts have used up most or all of the threadsin the engine block. If this
not the case, alonger bolt is needed.

When all four mounting bolts ar e secur e the heads must be safety wired in such a way that
thereis no chance of the bolts coming out during oper ation.
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Drive System:

The drive mechanism for this machineisreally very simple and uses chain and sprockets.
MultipleV beltsand HTD type timing belts can also be used.

The sprocket size on the engine and the fan shafts should be the same, but can easily be
changed to get more or lessRPM at the fan or the engine. The sprockets used may haveto
be machined to adapt properly to your engine.

Detailsfor thedrivetrain and itsalignment are found on drawings# 3, # 4, and #5.
Remember that the fan shaft sprockets need to be keyed and bolted thr ough the shaft or
the shafts threaded and nuts and washer s used to keep the sprocketsin place.

The bearings at the bottom end of the fan shafts need to be thrust type bearingsto bear the
load of the machine and its pilot properly.

A proper size hole will be needed in the fan duct for the drive chanin to pass thr ough.
Keep thisin mind while building the duct. Drawing # 4.

M ake two chain guards from 1/16ls steel stock sheet to be placed as per drawings on # 4,
and # 5. These may be pop riveted in place using ¥di grip steel rivets placed 1lla apart and
staggered. Thesearetoinsurethat if thereisachain failurethat the pilot is protected
against a slapping or flying chain.

Two fan hubs are needed and should be tur ned according to the dimensions on drawing #
5. These hubs need to be keyed and bolted to the fan shafts.

These hubs should be turned from a solid piece of cylindrical 6061 T6 aluminum 4lu
diameter.
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Fan Duct Construction:

3 sheets of 4™x 8™x 2Ix hard foam are needed to complete both fan ducts.
Refer to drawing # 6 wher e ther e ar e some suggestions on ho to make the best use of the
foam.

Cut 36 (E 1/3 rd circle pieces (120 degrees) 2lg wide and 2ld thick.

Theinside diameter of all these pieces will be 36ll.

The outside diameters will be 4011 and 441 respectively.

After all the pieces are cut out, making sure to make square cutsin relation to the top
surface, assembly may begin. Refer to drawing # 6.

Stack and epoxy each layer until thereare 8 layers. Thetip two layersare 4le wide so that
the bell opening may be formed. This bell shape at the tip of the duct isthe key to the
dramatic perfor mance of the ducted fan.

Now form the bell opening and the tapered skirt as shown on drawing # 6.

The left side of the drawing representsthe inside of the duct.

After both ductsareformed and sanded the plywood inserts may be epoxied in place.
Refer todrawing # 7. These are for strength and reinforcement in placeswherethere are
stressful attachments of struts and wher e the support beam, chains and control rods pass
through the wall of the duct. The fiber glassing of the ducts may begin as soon asthey are
formed and sanded and the plywood inserts arein place.

Cut pieces of 2.70z fiber glass cloth that will cover theinside of the ducts. Approx. 10™x 20Ix.
Apply the cloth to the inside of the duct using epoxy resin and a brush or squeegee. (DO
NOT USE POOLYESTER RESIN ON FOAM, ASIT WILL DESOLVE IT). Itisagood
ideatorefer to books on fiber glassing for helpful hints and methods.

Now do the outside of the duct system, overlapping the other work and inch or so and leave
extra glass at the bottom on both sides. Get out all the bubbles.

Continueto add resin and sand till smooth, especially on theinside. Trim the bottom skirt
to about ¥do.

Cut holesin ducts as needed. Refer todrawing #4, and # 7.
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Fan Blade Construction:

There are several waysto go to obtain fan blades. Some propeller companies offer these
types of fansready to go. The fan type propellersthat are made for some hovercraft are
especially suited for high RPM lifting uses. The fans used on this machine should have the
maximum number of blades and the greatest pitch available.

The alternativetothisisto build the fans from scratch. They can be constructed from
wood or composites. The composite method may be a little lighter while the making of
wooden propellersis much more conventional.

Either way the patternsfound in drawings # 10, and # 11 are the same.

If wood is chosen for the fans make sur e to use laminates of some good, dry har dwood.
Birch and maple are two types of wood that have been used successfully in the past for
making propellers. Plastic resin glue of the powdered typeisa good way to go for
laminating the har dwood together .

L ayout the laminations as shown in the drawing and glue together using wood clamp.
M ake sure the glue has cured completely before layout and carving. It is extremely
important that the fansrotate in the same direction as the engine chosen and that the
resulting thrust isdownward. Props have been known to be carved backward.

After the fans are carved and balanced they may be given several coats of varnish or they
may even be laminated with fiberglass cloth and resin. A coating of glassis preferable.
Drill mounting holes and rebalance fan. Add moreresin to any light blades.

While making the fan blades it may be helpful torefer to a book on making propéellers.

If making the fans from foam and fiberglass is the method of choice great care must be
taken to achieve the strength need for this application.

Laminate layers of hard foam together using a slurry of micro beads and epoxy resin. The
resulting disc will be 3611 in diameter and 4ld thick. Find the center of the disc and divideit
into four equal parts. Use theselines asreferences for making all the other measurements.
Refer todrawing # 10, and # 11 asthe ¥de plywood discs ar e epoxied in place and shaping is
begun.
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Fan Blade Construction: (Continued)

Shape and sand fan blades till the correct results are achieved and then begin the fiber
glassing process. Thetop of each fan isto be donefirst so the bottom glass, having the most
pressure on it during use, will lap up over the top piece. A total of at least three
laminations of glass on each fan isrequired. The leading edges of each blade will be
overlapped and the trailing edges will extend behind each blade as per drawings. If
unidirectional glassisused make sure each lamination is at 90 degrees to the next.

Balance the fans using the method on the drawing. Add moreresin to any light blade and
rebalance. Drill and mount fansto their hubs. Spinners should be used to increase the
efficiency of the ducted fan system.
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Final Construction:

Goover all thework that has been done and make sure all parts are functioning properly
and according to recommendationsin this manual.

Check fan clear ance between blade tips and theinside duct wall to seeif thereis between
YAt and 1 vdd. If thereis any lessthe blades may strike the walls. If thereisany morethe
ducts will be inefficient during operation.

M ake sure the chains are snug but not binding. If they proveto beto tight the shafts and
their bearings may need to be dotted and brought towar d the center to give slack to the
chains. If they aretoloose the opposite must be done. An idler sprocket could be put into
the system if needed.

Check all nuts, bolts, and rivets to make doubly sure that all aretight and a sufficient
number have been used.

The size and location of the fuel tank will be up to the builder. Make surethat if thetank is
put below the engine that a fuel pump is used.

It isrecommended that an engine shutoff switch be used and be placed near theleft or
right had for easy access.

It isalso recommended that the contr ol surfaces be spring loaded to return to center if the
pilot takes his hands off the control levers.

Thelast thing that will be mentioned herein final construction will be the installation of
the safety harness. There will be 2 leg straps, a waist har ness, and a combination chest and
shoulder harness. Each of these will have a quick release buckle and be made from strong
safety belt webbing, attached securely to the backpack unit. The method for the
attachment is shown in the last drawing.
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Testing The JetPack :

After you are satisfied that everything isin excellent working order it istimeto test the
machines oper ation. All testing and run-up of this machine should be done under the most
cautious conditions with at least one other person present.

A helmet should also be wor n any time the engine and fans are in motion.

First the engine should be run-up with the chains off to make sureit isrunning properly.
The backpack unit should betethered and fixed to a stationary stand for this phase of the
testing.

Next the chains should bereplaced and the engine and fanstested for smoothness of

oper ation as a unit.

If thereisany unusual vibration the engine should be shut down immediately. The first
run-up of the fans needsto be done at about 30% power.

If everything seemsto run smooth at that speed then you may proceed to half power and
then full power. M ake sur e the machine absolutely cannot leave the ground at thispoint in
testing.

After successisachieved in the full power run-up you are ready to advance to semi
tethered testing. Attach a cable or strong ropeto a point between the ductsto a high object
so that when you lift your legs while strapped in the machine you are suspended in mid air.
Thiswill prevent the unit from falling over duringinitial flights and hover testing. All
further testing and practice flight can be made in thismanner.

M ethod of control:

Both leversforward isforward

Both totherear isbackward

Both straight up is hover

Right lever back isright

L eft back isleft

L eft lever forward and right lever back will spin you clockwise

Right lever forward and left lever back will spin you counter -clockwise
Throttle controlsthe altitude. L eave somelag time for the throttle to overcome the sink
rate.

Just when you think you’ve got it under control you better practice some more.
Don’t forget. Never fly higher than you would like to fall Good L uck !
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Additional Suppliers:

Boston Gear

14 Hayward St.
Quincy, Mass. 02171
1.800.343.3353

Aircraft Spruce and Specialty
210 Truslow Ave.
Fullerton, CA 92632

(714) 870.7551 Order Line (E 1.800.824.1930

Martin Sprocket and Gear
P.O. Box 91588
Arlington, Texas 76015-9990

L eading Edge Airfoils

331 South 14 th Street
Colorado Springs, CO 80904
(719) 632.4959 Catalog = $5.00

Califor nia Power Systems
790 139 th Ave.

San Leandro, CA 94578
(415) 357.2403

Wicks Aircraft Supply

410 Pine Street

Highland, ILL 62249

(618) 654.7447 (E Catalog = $5.00

Kart World

1488 M entor Ave.
Painsville, OH 44077
(216) 357.5569

Central Snowmobile Salvage
P.O. Box 13188

2247 Shawano Ave.

Green Bay, WI 54307
1.800.558.6778 ; (414) 499.6001
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Jetpack Blueprints
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Other Options:

Here are some examples of englnwes that are available. Another source
is Ceriral sownobile Salvage in Green Bay , Wisconsin. The address is
glven in the reference maverial.

As vou choose an engine keep in mind your weight and power reeds
ard also the aailability of paris and service fosthat particular engine.

ULTRALIGHT ENGINES

ROTAX 277 ENGINE @ "

The Rotax 277 is che ideal
engine for lighter weight
ulcralighc aircrafc. It

KFM ENGINES

The EfM 107 Ls a Z-eyelo, cwo
e¥linder opposed engline which is
=Y quickly gaining popularity for

use on ulcralights and sail-
delivers an nm;linitﬂ' HP AR ¥ Slanes. The KIM 107 is cuerencly
ac 6000 BEPY and features - the recommended -niiu- for the
ghock mounted main bearings Rutan Solitaire self-launching

and a balanced crankshaft sailplane. All versions of the KFM 107 deliver
for smoath operation. HIEh 95 PP ar 6300 AP and include an alrernacer and

horsepower, compact design, gelectric starcer. While the KFM 107E is a direce
k. rlltlgilil}" and light drive engine, the KPM 107ER includes a reduction
weight are important feactures of the Rotax 277 drive to increase propeller efiiciency. The
angine. I comes complete with a B J6HH KFW 107EBU version allows the use of a Y-belc re-
{:%ide valve) carburector, fuel pump, Factory duction drive separated Erom the engine where a
tuped exhausc, tool kit and cwner's manual. prop extension is required, All wersions come

B/M 0H-00100 351138.00 with 10A altermaror, igund eleceric scarter,
@ neto, carbureter, fuel pump, prop hub, eogine
ROTAX 377 ENGINE mblr mounts and a complete exhaust system ki,
The Rokax 177 1s cthe [deal A slx wonth limited nrrlﬁtIDEtm dacte of delliw-

engine for high performance ®E¥ is provided on &ll KM “T sarles englnes.

ultralights., It L8 manu- Enal A Thi. | Pare
factured with qualicy Euro- o ‘E‘P—- T "ui“‘ﬂ.‘hﬁ'ﬂ'.
Eun craftmanship un{n " J

Tect

g the KFM 107ER[2.10:]1 Reduction|48.5|08-00600

atest technology in two- > t 48.5|08-00700
stroke englne dni!n. It
produces 35 HP ac 0250 RP

and weighs only 60 lbs. It ROTAX REDUCTION DRIVES @®

! comes complete with a Bing &
36MM (slide valve) carburecor, fuel pump, fac- g Eﬁliﬂﬂiuiiiﬁli;ﬁ:':ﬂﬂiu
tory tuned exhaust, tool kit and owner s man- are avallable in an up or
ual. P/N 08-00200 $1357.00 dawn :mﬂguutiun with &
ROTAX 447 ENGINE p/y 08-00300 $1394,00 i.g. EL':. .31:11' !'i'g £o é
ROTAX 503 ENGINE ® Feduecion ratic. .-k
Tue Toruy 303 1s one of ch §ije, fries res e Rovia,
ask ﬂl‘llfmr ulctra= ine. Both gear and bel:c
light /homebuile aircraft en- ::ﬁuctiw df{l.rEl. are avail-
ines available prnﬁucln% ghle. & ne & racio.
6 HP at 6250 RPM. ldeally

[Motax
suited for powerlng heavier hﬂ&iiﬁu Drive
: 2-place ulrralights, small T13 P orC
- homebuiles or standard ul- 2717 V-Bele Up or m
T | - cralights from high alei- ar p or
! 3 tude bases. It comes com- T ?-Bﬁlf Up or Down
plece with a Bin% I6MH (slide valve) carbure- | HTO-Balc
a

tor, fuel pump, ctory tuned exhaust, tool

kit and owner's manual. We, 67 lbs ALL ROTAX & KFM ENGINES & ACCESSORIES ARE

" §1541.00 | AVAILABLE - CALL OR WAITE FOR CURRENT PRICES
D AOTAX 332 ENGINE p/y 08-00450 $2389,00 & DELIVERY INFORMATION.

AIRCRAFT SPRUCE & SPECIALTY CO. PHONE: 714-B870-T551
p.O. BOX 424, FULLEATON, CA 82632 = 165- 111800-828-1530 [EXCEPT CA & AKI




3 -Blads
Fi N $181.01 218
28° 319883 218
2B* $202.04 224
J0" 3207.18 221
32" §212.27 222
YL 321720 223
3B" $222.80 224
3:' 3248.08 225
142" $278.21 226
Lift Fﬂlll 8" Iﬁ: 227
4 - Blade 4 -Blade
Diamwtsr | Price [Product Code %;: ;;?:g; _::%
| mﬂq ' .
g’;. Eﬁg T 28" 217.38 230
5 17 35 oad 30" 3222.50 201
m. ﬁﬂ.h wm_‘ ﬂ- ”22?.&2 232
o S Lo 34" 232.78 233
2 A £ a&" 3237 45 254
- $232.73 rad-4 Y 27821 233
36" $207 85 W3iga 42" §304,54 238,
43" §$421.08 237
5 - Binds
24" 20411 201 8 -Blade
26" $296.67 202 24" 3254 05 238
28" %307.79 203 26" $258.37 24D
30" 320580 204 28" 282 .57 241
e B1207 0% 30" $267 89 242
" $317.13 A 32" $273.55 743
3" 3225 ™ oy | 34* $277.02 D44
e ere——— a8 $283.88 245
B ORI R T
42" : 7
Thrast Propeliers s 3 4
1 to 3O Horsspower
S -Binde
Thrust Props 4" $0EQ 86 248
.. S 26" $208.87 249
Clamainr Prica Coda 28" 5301.79 50|
24" 310868 | =208 30" 308,60 251
2" 106497 208 32" $312.02 252
25 $i1253 ] 21 34* ¥317.13 253|
0 $115.08 | 211 ag" $322.25 254
g $ITEE| 712 ag" $3508.05 265
g 312030 | 213 43" $409 20 2E8
" 812447 214
35" 514088 | 245
AT 6345, =218
45" $214.83 | 217

* Ask sbout our high pitch, bow acise 48%— 50, 54" — 60 & 54" - 70 & replncernent Webber propetices.
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