Ripcords Tennis Ball Trebuchet

Designed for hurling tennis balls, $8C
inch (axle height) Trebuchet is a
working model suitable for learning the
fundamentals of Hinged Counter Wei
Trebuchet.

The base is 34 inches long and 31 int
wide, making it suitable for many
projects that are restricted to 1 meter
dimensions.

Complete dimensional and assembly
information is included, plus how to
make a pouch.

A material list is included with
suggestions for optional materials and
joining methods

Although designed with tennis balls in
mind, almost any small object can be
used. The counter weight can be
increased or decreased easily as a pi
tuning.

Below you'll find the complete plans
and instructions for this machine.
Give the graphics time to load, it may
take a while.

Feel free to copy the plans but if you
distribute themplease give credit to

Oh, and keep things SAFE!

(This model hurled a golf ball through

. my ceiling when | got a 'little bit' carrie
* away.)

Happy Hurling!

If you use these plans or instructions you do so gbur own risk. The author of these plans
and instructions assumes no responsibility for anynjury or damage. This machine has
moving parts that may behave in unexpected fashioilthough it is a machine designed to
throw small objects, great care should be taken thano person, animal or property should
come to harm due to any action by this machine.

This is a set of plans and instructions for buiddansmall-scale hinged counter weight (HCW) Treletich
suitable for hurling tennis balls with. Althouglid'tried to make the design fairly simple theresdilbéa few
tricky spots in it. These consist mostly of angtets in the wood of the frame for the over lapgwigts and
two holes that have to be drilled at an angletierdxle. I've included the over laps to increasestrength of
the joints or to get a better transfer of stre$sma one piece to another.

You may decide to exclude the holes for the axlgoll do, you're on your own, but feel free to dolswould
advise that you have a good plan for trapping #ie ima some manner rather than letting it jusosittop. It is



possible to let it rest in a shallow groove on toyt, sometimes conditions arise that will cauge jump out of
the groove and this could lead to damage to thehma@nd possibly people.

It is possible to build this design without the piagpping joints, but you will have to decide ifistworthwhile
for you to do so. There are no nails or screwsld the frame together, although there are 3 eyeascas part
of the trigger and sling. A wood glue is used altidoaigh this means taking a longer time to assenhige
machine there is less risk of splitting these reddy narrow pieces of wood and the glue, if apploperly,
will make a stronger joint.

The frame is supported off the ground by the tlaress members on the bottom. | choose this designane
that has the entire bottom of the frame in contatit the ground because often the surface it @sts not flat.
This causes the machine to ‘teeter-totter' a ldt@n put unwanted stresses in the frame as welbagg
consistent hurls almost impossible. My design helpainate this problem by giving the machine aetyb
tripod stance. It isn't perfect but does put treglbearing points on the ground with a large faotpr

I have built this design. It works. | would discage you from trying this test but | have balancedemtire
weight on the top of the frame, without the throgvarm, all 150 pounds of me. It held. | should poiat that
the frame was designed to support the loads aweddgaf a Trebuchet and yet be quick and easy td.[&o if
you try to use it as a lounge chair it probably Wwarork. If you grab it by one corner and shakargund hard,
it will probably collapse. Don't force it to take toads it wasn't designed for.

The CW hanger is longer than the ‘standard’ mqulgtjng the center of mass of the CW itself atragker
distance than usual from the end of the beam. iShdse primarily to the design of the CW itself,iarh
consists of a coffee can. The longer hanger imm@sign problem; in fact it improves performandsta

My design is NOT intended to have the look and &eln authentic Trebuchet. It is intended to thtennis
balls and other small payloads. If you want to makaok ‘more real’, go for it.

I have included simple designs for a sling, pouuth tigger but feel free to come up with your ovasigns.
You could also visit my site &ittp://www.ripcord.wsand look over the pages there to learn of varigpes of
each.

I won't say how far this design will throw anythinigpo much depends on how you build yours, whatrgou
throwing, sling design, exact masses involved, ®tcif | don't say anything then nobody can conméout
“...s0 why doesn't mine throw as well as yours?”

However, | will say that the arm ratio is 4:1 ahd tixle height is 30 inches.

If the payload is one tennis ball (.125 pounds namg) the CW ‘box’ is filled with the following matals then
the CW/payload mass ratios are:

Water (<6.8 Ibs.) 54:1 (the water will no doubt espilling out)

Dry Sand (11 Ibs.) 90:1 (this too can get away ssou modify a lid for the ‘box’)

Wet Sand (13.9 Ibs.) 110:1 (same here, but notyhaamad and sand is cheap, so are rocks)



What You'll Need

Materials

There are NO nuts or bolts in this design, just¢heye screws. There are places where you mayedecise
nuts, bolts or screws, feel free to do so. | wawdtluse nails unless you pre-drill to prevent spbt

(A) Steel rod 5 inches long by 1/8-inch diameter, cut into pweces 3 and 2 inches each.

This is for the release pin and trigger pull pirsteel is not available try to get something ibairetty stiff yet
able to bend without breaking. Bending is how yoll adjust the pin angle. Coat hanger wire can wénk if
the payload is too heavy the pin may bend.

(B) Pipe 2 pieces each 1.58 inches long, inside diamétaild be a slip fit over the 3/8-inch main axle.
This is use for spacers on the throwing arm arl&eep the arm centered. Outside diameter camhesal
anything but ¥z inch should be your upper limitydlu can't get this, maybe you have a lot of wasthetswill
fit?

(C) Steel rod17 inches long by 3/8-inch diameter.

This will be cut into three pieces (77, 3.5” an®'g.for the three axles used. This steel shoulgredty stiff
stuff since it has to support the masses underfidryconditions. To test, take a 7 inch lengtipgort it
between two bricks (or something) and put aboutddds of weight in the middle of it. If it doetsipénd,
okay. I'm using a piece of ‘mild’ steel and it li@®n holding up fine, even when dry fired.

(D) 3 Eye screws
These should have an ‘eye' about % of an inchamedter and a threaded length of around % of an Trubk is

what the ‘fixed' end of the sling will attach towsll as being part of the trigger.

(E) Coffee can34.5 oz size.

This is going to be the CW ‘box'. Don't drink ca#feThen get one from the neighbors or use a s#laif fu
rocks or whatever comes to mind. Just make suvélitlear the frame when swinging and doesn'tng
ground when the beam is vertical.

(F) Wood Glue

Don't use the balsa wood modeling cement. Use seally good stuff, it's cheap. | used “Titebond Kbout
$3.00 for an 8 oz. bottle and most of it is stilthe bottle! This stuff is for outdoor use, bugarhs up with
water.

(G) Twine

Used for attaching the pin release and can be fasele sling as well. I'm talking about the brosmff that is
sort of rough. Not bailing twine but more like whaiused for wrapping boxes for mailing. It is cheend
carried in most stores. If you can't break it gasiith your hands, it is probably good enough. Fes# to
substitute what you want but look over how it isdiirst so you'll have a better idea of what yomeéed.

(H1) ¥a round moldin@?2 inches long. (Optional)

This is for the trough. Not so cheap, so use wbatwant, even a flat piece of cardboard. If you &erugh,
make something that has a ‘U’ or V' cross-sectmit. This will help aiming and can even help kelep
payload from falling out of the sling. It shouldueatrough a little bigger than the sling and paglitagether.

(H2) 2 inch Velcrg 2 pieces about 6 inches long each. (Optional)
Used for the trough, so if you don't have a troygh won't need these. But if you do, you can fastemside



of the Velcro to the frame base and the other®idke trough. This not holds the trough in plaaeib really
easy to adjust for aiming!

(H3) Staple gun(Optional)
Used to hold the Velcro in place. An office sizapter will work, but if you have access to a largersion use

short staples in it to keep from splitting the wood

(I) 4 Key Rings (Optional) They better be strong! So far I'veydollown out one but the others are doing fine.
Small welded steel rings are better, say anywheteden %2 and 1 inch in diameter.

(J) Wood 1 x 1 x 46 inches, two pieces that are 1 x linclies and many pieces % x % inches.

The 1 x 1 is going to become the throwing arm. &dtgh it can be used as is, my design calls far fitave a
taper. Look at the plans to see if this is sometlyiou can do or have done for you. The ¥z x % inebgs will
all have some special cuts made to them but dfantith the following lengths:

Y% X ¥a inch 'clear' wood in addition to the Throwiugn as in (J) above.
Quantity Length (inches Location

4 34 Legs

2 24.75 Outriggers

2 10.5 End Cross Bean
1 31 Outrigger Bearn
2 34 Long Beams
2 11 Outrigger Brace
2 4 Frame Caps
2 14 Hanger Arms

Total length of %2 x 3 (not counting saw cuts farghs) = 363.5 inches (30 feet 3.5 inches). S@adexk 6 inch
board 8 feet long (which will measure % of an ititick) and either cut % inch wide pieces out gfoirself or
ask the lumberyard to do it. They often do thisffee. BUT! Make sure there are NO knots in the efdithese
pieces of wood are going to be so small in crossmethat even one knot could be disastrous, spect it
carefully. The same is true for split and cracksadrse.

Throwing Arm (1 piece)
1x1x46

Arm Braces (2 pieces)
Ix1x7

All three of these pieces should be hard wood ofeseort, check the plans for the tapered shapehask
lumber yard what they have in stock and then steeifll cut the taper for you. Standard soft woodght
work (I haven't tried it) but get a hard wood ifuycan.

Tools

A Drill with a 3/8 inch bit. A 1/16 bit for a pilot holerfthe eye screw, or whatever size needed depending
the exact eye screw you use. The bit should halraraeter smaller than the threads of the eye saiese to
the size of the solid portion of the threaded dmatzas if the threads were missing. If you haveessdo a drill
press, great! This will make drilling the holegla correct angle very easy.



Scissordo cut Velcro and twine.

Small wood clampsr rubber bands to hold joints together whiledhes dries. I've even used the large paper
binder clips.

SawsThis really depends on how good you are with taold what you have available. A table saw can o al
the needed cuts, if you know how to use it fulljhé¢ first time | made this design all the cuts weiale with a
fine tooth hack saw blade and a small wood chigalt)if you have access to a miter box and a rogdefl

save some grief and time. If you're cutting theetapn the throwing arm yourself then you shouldenavable
saw available, most miter boxes won't be able td,ddthough it's possible with a good router. Ghthe plans
and see if you can do it yourself or need someideitselp.

Heavy duty wire cutter@ikes) For cutting to length the release pimgéded. A hacksaw with fine teeth can
do the job too.

Small hammer and a sharp pundsed for putting two holes in the coffee can.dtiyve another way of doing
it, fine.

Pliers/VisegripsTo bend the release pin.
Fine tooth fileFor de-burring the ends of all the axles and éheasse pin. A sharpening stone can work too.

Sandpapeipaint, lacquer, etc. You're on your own with thekdid put a dark stain on the throwing arm, but
paint or not as you choose, just keep it out ofetkle joints. Sandpaper if you wish, it can redsioeers later
on, but again that's up to you.

Minimum tools needed: Knife, hacksaw and pliers.

No matter what tools you use be sure they are aa georking condition. Use body protection (eyessgatc.)
as required. Keep all glues, paints, finishes ahdrovolatile materials in their appropriate conéas when not
in use. Hey, just keep things safe.

One last note about these plans: You'll notica afledd angles and lengths. This is due to the Md®signed
the machine. With a base 'this long' and an axie tigh' | needed legs of thus-and-such a lengib.angles
are a result of those lengths and relationshipsinMar process for other components gave simédauits. If
you see an angle to be cut at 64.2 degrees, dowmatt it. If you lay out the pieces and make adinghe
object piece, using the mating piece as a guidg|lyand up close to the 64.2 (or whatever angk&ngogoing
for).



Okay, let's get started
Throwing Arm or Main Beam

This piece has a taper to it through the vertitah@. The taper starts 13.5 inches from the CWasdends at
the tip 0.25 inches from center line, leaving aiAch width at the tip. Note that the taper doesTNdart at the
axle hole, but beyond it. This is so we have arflatinting surface for the axle reinforcement blaitid get
attached later. Note that you need to cut BOTHsstdaget the taper in the center of the beam. @shgét
drilled at the locations indicated below. Use aih drill bit. These holes need to be as neaglppndicular
to the beam as you can get them, since they caleg,aespecially the one for the main axle at théenth
location.
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Corner Leg A

In this view there is only one leg but a ‘frontdaback’ view of sorts to see the cuts on bothssidée half lap
cuts made are % inch deep. If you can't measuré4ltfedegrees easily, there is a simple way to nhaklay
two of the legs on a flat surface with the endsepapart like they will be when assembled. Nowdajraight
edge across both pieces, % of an inch from theseagigg mark a line. Do the same thing again fo2¢hd8
inch location. Then create a parallel line to eaicthose marks % of an inch away.

Got all that? | know it may be a little confusinglsok at the completed machine and you shouldobeta
figure out where the cuts go and how their locatiorere determined. Just keep in mind the half ¢apthe
ends are on opposite sides of the leg.



Corner Leg A
2 Each

24.48 -
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34.00 =

Corner Leg B

This is the second pair of legs, which are a micapy of the first ‘A’ set. Not so obvious to sois¢he fact the
either side of the machine can be turned aroundandme the other side. Anyway, create this legawas

with the A legs.



Corner Leg B

2 Each
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Long Beam

There are two of these also, but no mirror imagegs needed.

Long Beam
2 each

r 34.00
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Trough

This is a simple piece of quarter-round moldingtouength. The length isn't really critical, nerthe exact
shape or size. It should be long enough to prosiggort to the pouch until it rises upwards duthmeyfirst
section of the throw. The whole idea is to simplport the pouch/stone combination until take-lbftan also
act as a way of aiming.

Optional: Take some of the Velcro and staple thebottom of each end, a couple of inches willRian them
length wise. The other half of the Velcro gets kdio one of the Cross Beams (the one on the &adlof the
machine) and the Outrigger Beam. This arrangeniknwsyou to move the Trough where you want but wil
hold it in position during a hurl.

Trough
1 each

e 22.00 .

Outrigger Beam

Only one needed. Notice that the only cuts, othan for length, are the two sloping notches aetids. These
are where the outriggers will sit.



Outrigger Beam
1 each

31.00

0.50

63.$° "

[ =

ﬁS//40.50

Cross Beams

Two of these, but pretty simple again. Note thdeshgotches on the ends, they could be kept atlsifp
degree cuts instead, if you use plenty of glues Thivhere the Long Beams will be fastened and tiae that
tilt inward towards the axle, but it isn't much sdJse your judgment.



Cross Beams
2 each

- 10.50 -

> - (.52

85.52°

= =

Outriggers

Two of these, both the same. The length of thesityrghould be fitted to the frame after it's asbbsd, so you
may want to cut the notch now but leave the finislesgth until later. The angled notch on the omé gets
fastened to the Beam Brace, one on both sidesah#thine. This is why it has such an odd angle.dther
end of the Outrigger is square cut and fits in #ragled cut on the end of the Outrigger Beam.



Outriggers

2 each Beam

Brace

Outrigger

: 112.227
(L

24.77

Hangers

Two please. Hey, no more cutting odd angles, Yayb Toles drilled as indicated, 3/8-inch. Thesevanat
hold the CW to the short end of the throwing arm.

Hanger
ot \
.

0.755— L= ———-0.375
; 14.00

Frame Cap and Outrigger Brace

¥



No holes, no angles, what could be simpler? Swé giaem both to you at once. 2 of each please.
Frame Cap and

Outrigger Brace ap
2 of each \

Outrigger Brace

400 -

I
0.50
- 11.00

0.50

Beam Brace

Note: These are NOT ¥ x % stock. They will be usectinforce the throwing arm around the axle. Two
needed, 1 x % inch and 7 inches long. You couldstrohew these to size.

Beam Brace
2 each

. 7.00 -

1.00 » =




Spacers

Two. These are used to keep the throwing arm cahtdfou may wish to wait before cutting these taté
since there is bound to be some difference betweenmachine and mine. The outside diameter can be
anything really, but make it large enough so thatends don't fall through the hole in the throwamg or the
frame caps. You might even put some washers agaaestend, which could save a little wear anddear
things. Or not.

Spacers
2 each

3I8 inch inside diameter

- 1.58 ™

Axles

I'm not even going to include a picture for thgast cut the 3/8 inch round stock (steel) in 3 pgethat are 77,
3.5” and 6.5” long each. If you have the resoutoedo so, you could put threads on the ends of eatiese
and then put nuts on to hold things in place. (H¥idu could visit the hardware store and buy 3doftthe
appropriate size.) | haven't though and everytsiags put pretty well. | do check it often though.

Counter Weight
Put two holes, 3/8 inch diameter, on opposite sadéle coffee can, right up near the top (openl) @rthe can.
The 6.5 inch long axle will go in here. Mine hasibihe edge of the can over time but it still wofike. You

could put the axle a little lower and nut and washengs to beef up the sides of the can a bittdJyou.

Eye Screw

The eye screw goes on the bottom side of the tm@warm. Pre-drill the hole for it to help preveplitsing that
nice throwing arm you just made. Use the small diil It should be located as close to the enthefbeam as
is reasonable, depending on how much room you &tieeputting the release pin on. So do that fireh put
in the eye screw.

Release Pin

If you've already cut it to length that's good egiodor now. More later during assembly.



Assembly

(and about time too! )

If you haven't beaten me to it and started hurimggs already, I'll go over the steps needed tdhps thing
together. This will take time because you wantghlue to dry for each sub-assembly before movingpahe
next step.

You can, if you wish, use different methods of éastg things together, like nuts and bolts, screvamden
pins, rubber bands, wishful thinking, bubble gupit,®tc. You can even change up the design abit t
accommodate your fastenings. You can change thgndasytime you wish! It is totally up to you. Thardest
part is waiting for that last glue joint to dry bed¢ you get to hurl anything. Do yourself a favod give it time
to dry! Overnight for the glue | used was suffidien

Have plenty of room to work in, this thing getdtdd hazardous if you're swinging pieces aroundramped
guarters. Have some ventilation going to keep the fumes from giving you a headache, or worse. Put
newspaper down on your work surface. The glue WAldp around a bit but if it sticks to the newspaper
peels off easily, not so easily from momma's dimmgm table though. | used a big pile of rubberdsato hold
joints together while glue dried. Afterwards | sijmput the rubber bands and peeled them off. Ifw@gome
nice clamps you want to use instead, go for it.

Start with 1 piece each of ‘A’ Leg, ‘B' Leg, Lon@#&mn, Outrigger Brace and Frame Cap. Notice whibé si
each piece lays on and how it orients with the opieces. The Frame Cap will NOT be flush with légngs. The
Outrigger Brace should measure about 22 inches ifiobottom side to the bottom of the Long Beanildvo
the directions for the glue you're using and gllig¢heese joints together. Use rubber bands, somghise
clamps or whatever to hold them together whilegloe dries.

Once you have one completed, set it to the sidébaitd another one just like it. Both of the A-Fresnshould
look the same and (hopefully) measure the same thenground up to each cross piece.



A-Frame

Outrigger Brace

Long Beam

Assembly of both A-Frames, Cross Beams, Outriggerdam and Outriggers.

Start by dry fitting (no glue) both Cross Beamgasition, hold with rubber bands or clamps. Pléee t
Outrigger Beam in position which should be centdretiveen both A-Frames. Dry fit the Outriggers laxcp.
All this may take a little practice so take yound. Slide the Outrigger Beam back and forth urdthbA-
Frames are at the same angle inward. Make a paack to show that location on the Outrigger Beamulie
check the two holes in the Frame Caps by meastnongthe ground (table top?) to the holes, theyughboth
be at the same height, if not try moving the OwggeigBeam back and forth until they are. If needaad might
try adjusting the length of one of the Outriggerfieélp get things place correctly. You can do #ith a thin
piece of wood or cardboard.

Once you are sure of the positions of all piecest gluing them together. Start with the CrossrBg#hen the
Outrigger Beam and lastly both Outriggers. Beftieedlue sets double check all positions. Once gou'r
satisfied, leave it alone where it won't be distarlintil the glue is dry. Now is a good time to kon the
Throwing Arm and Counter Weight.



Throwing Arm and CW assembly.

Place the two 7 inch Beam Brace pieces 6 ¥z inaloes the end of the Throwing Arm and glue, one gnand
one on bottom. You may wish to wrap some twine adaihese as well for more strength. These aredettn
help prevent the Throwing Arm from breaking at #xée pivot. Depending on the quality and type obdo
your using it may not be needed, you'll have tggithat for yourself.

The Release Pin is placed on top in my designpbatschool of thought puts it on the bottom. Tlaeee
advantages either way.



Trough
1 each

~ 22.00 .

Tip Detail

The Release Pin is held on with the twine, as shioglow. Make the turns neat and tight. | used giuéis
area also, to help prevent the twine from frayind give it all a little more strength. You may wighput a
right angle bend in the Release Pin, under theetwimhelp keep it from twisting and insert it i@re-drilled
hole in the top of the Throwing Arm. The Eye Sciiswlaced on the bottom and as close to the typasan
get without interfering with the twine wrap.




Hanger Assembly

Again, you may if you wish, use bolts and nutssome or all of the axles. To assemble the Throwimg
unto the completed frame, push the 7-inch axleutjincone of the Frame Cap holes, put on one spads (
inch tube), then the Throwing Arm followed by thiber spacer.

7 inch axle
with sleeves

v
A
1

I [} 3.50 inch axle

, 6.50 inch axle

Pouch

You can make a pouch suitable for tennis ballsahdr similarly sized objects out of almost anythiiihe
keys to a good pouch are reliability, ease of coieibn and size. Reliable in the sense that youus® it more
than once without it falling apart! Constructiom, meed to get super fancy with these things wha&male
design works very well, sometimes better. Sizes, ihprobably one of the toughest ones. Too bigitamady

not let go of the payload in time, too small anohdy let go too soon.

A pouch should have a little bit of a ‘belly’ to Tthis will help cup the payload during the firstrfpon of

hurling yet not trap it when time to release. Yam ecnake one based on the images below. For a tealhis
make the diamond shape anywhere from 8 to 10 inldngsand 5 or 6 inches wide.

Cut a ‘V' notch at each side corner and then sewehulting edges together, this will make the netéorm a
‘belly’ or cup. Not too much, we do want it to ¢gt of the ball. Now put a couple of holes in thegends. You



can reinforce these with metal grommets, which kegp the holes from tearing out too soon, if themgnets
are set correctly.

Make the pouch out of almost anything lying arousmdgcrap of blue jeans, thin leather, naugahidehatever.
If you plan on throwing sharp rocks you may wanthoose a material that will withstand those sltamnpers.

Trigger

Use the other two Eye Screws and screw them irtanilddle of the rear Cross Beam. Bend the 2 inebepof
1/8 inch steel into a trigger pin by simply puttiadoop in one end. Tie a good length of Twinet ttong
enough to stand away from the machine for firinge hore Twine for the trigger line itself, whichtisd
around the Throwing Arm about 2 %2 inches from theot the Throwing Arm then tie a loop in the otlesrd.
The loop should be big enough to fit loosely arothe Trigger Pin. The Trigger Line should be skerough
to hold the Throwing Arm tip down almost to the gnd.



Sling

Cut two pieces of twine and tie each of the foud<seto 4 key rings. One key ring is attached toetyee screw
near the Throwing Arm tip, another to one of thengmets on the pouch. The second sling line is ladthto
the remaining grommet and the last key ring becaimes$lip Ring that slides over the Release Pin.tig
Sling Lines extra long so you can adjust the lemafidr without having to cut new lines. For a stayiength
though, measure the distance from the Release e tThrowing Arm Axle. The Tennis Ball should thiis
same distance away from the Release Pin.



Throw some sand or rocks, whatever you like, inedoffee can. Recall what | mentioned at the beggof
these plans,

Water (<6.8 Ibs.) 54:1 (the water will no doubt espilling out)
Dry Sand (11 Ibs.) 90:1 (this too can get away ssyou modify a lid for the can)
Wet Sand (13.9 Ibs.) 110:1 (same here, but notyhaamad and sand is cheap, so are rocks).

| would suggest you start with the can filled ohbif way, just to test things out, then continuéipg more
into it until you've reached its capacity. Pleasa'tfill it with steel or lead! This machine wa©N designed
for that much mass! The next step is to....uh...geer& is no next step because YOU'RE DONE!

If you can't figure out how to cock and fire thitldi beast you've just built, then you haven't béeing your
research.

Please! Keep safety in mind at all times. Keep feapay from it while firing, the sling alone caa some
nasty whipping around long after the payload isegdfeep in mind that these things have been knovamdot
not only towards the target, but straight up anckiaards, so keep people out of the line of fir&8DTH
directions! Inspect your Trebuchet often, like wefand after every shot. Everybody will be safet wou may
save your machine in the process.

Questions? Drop me an e-mailSiege @localnet.coffou can also visit my web site for newbie flingats
http://www.ripcord.ws

Happy Hurling!



