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1.0 Introduction:



This document is basically a distillation of our knowledge and experiences of designing and constructing stop motion puppets. We have been making puppets now for several years in a variety of ways with different materials and the one rule of stop-motion puppet construction, if you pardon the cliché, is that there are no rules. There isn’t a right or wrong way to do things, and you learn something new each time you make a puppet. The making of a good puppet is an art in itself and a most rewarding aspect of  stop-motion . This beginner guide will run through basic armature and puppet design and construction through to more complex puppets and processes. We have included several photos of finished puppets using different techniques and also some shots of puppets under construction. 

2.0 Equipment:
Some equipment normally used in making different puppets


Stanley/Hobby Knife
Rolling pin


Soldering Iron

Hot Glue gun


Vice


Screwdrivers


Wood saw

Metal working files (small variety)


Sunbeam mix-master
Digital weighing balance (.1 decimal)


Needle nose pliers
Good sharp pair of fabric only scissors 


Paint Brushes

Sculpting tools


Pins


Electric drill


Small hacksaw

Kitchen Oven


Airbrush

Duct tape


Belt sander

Foam latex injection gun


Allen key

Vise grip pliers


Metal taps

oven thermometer, and a room thermometer


Hair dryer

Double boiler or meat grinder (for mixing clays)

Assorted bowls and spatulas, disposable brushes, lots of empty plastic containers

3.0 Material Review:
Some materials I use to build, or help build puppets from

Plasticene
A colored clay used in making clay stop-motion puppets (Claymation)

Many different brands made using varying processes, well known brands used by professionals include Van Aken (Winton Studios), Harbutts (Aardman).



Pottery Clay
Common pottery clay can be used in bedding down sculpts for mold casting. Bruce Bickford uses common clay mixed with paint pigments and vegetable oil for claymation instead of plasticene.

Klean Klay 
An oil based sculpting clay that does not dry out when exposed to air, excellent for making molds for that reason. Available in the US,Canada and Australia, not sure where else.


Polymer clays 
eg.
Sculpey, Super Sculpey,Sculpey III





Sculpey Flex, Fimo

Polymer clays which are thermosetting plastics which go hard when baked in the oven. Sculpey is a good general purpose clay which is white, Sculpey III is colored and has a large color range. Super Sculpey when baked has a more ceramic finish, while Sculpey Flex is still flexible after baking and can be used as puppet hands etc.

Fiberglass resin and glass matting

Can be used for a variety of different uses in making puppets from armature components to puppet body parts. Also can be used to make the jacket mold of a silicon mold.

Epoxy putty

A two part putty that cures in about 10 minutes and is extremely strong. It can be drilled , filed , sawn after curing. Takes on the appearance of stone.  Another name is Propoxy, also called metal epoxy It often contains metal filings.. I use this almost exclusively now in wire armature construction.  

Aluminum sculpting wire
 1.5mm & 3mm

Wire used in making puppet armatures. 3mm diameter length is good for legs and torso sections while the 1.5mm diameter length is good for arms. Tip* take several lengths of 1.5mm wire and fix one end in a vice and fix the other end into the chuck of a drill. While keeping a tension on the wire use the drill to wind the wire together. The finished wire is stronger but resistant to breakage and can twist for neck and wrist sections.  There are more than two sizes available, we use very tiny wire (1/32") for hands and fingers, and have used 1/4" for waists.  it depends on the size and bulk of the puppet.  remember to compensate for the bulk of the foam, it creates a great deal of resistance on the wire.  your armature should be a little too stiff before the foam goes on. You can also use solder wire for fingers but it can break.

Aluminum Sculpting mesh

Comes in different mesh sizes, like armature wire, this mesh can be used in armature construction to add strength to clay shapes.  It may be wrapped around a wire limb to give something for the clay to key on to. Very fine mesh can also be used for backing hats, scarves, clothing, and other props that need to animate yet remain soft at the same time.  



Mineral Oil/Linseed Oil

Used sparingly and applied with a soft stiff brush, it smooths out small imperfections in your sculpt to give that smooth (Winton) look.  Baby oil also works for this, is more widely available and far less expensive.

Mineral Turpentine

Also used for smoothing clay sculpts and in particular Sculpey. 

A common solvent for cleaning paint brushes, or thinning enamel paints etc.  If you can use a regular household paint thinner, do.  It's much less toxic.  never use too much of these on your clay, the surface will get very mushy.


Clear food cling wrap

Use to cover opened clay to prevent dust and fabric fibres sticking to clay also cover sculpt with wrap when not in use. Pour melted clay onto wrap to cool.


Baby wipes

Use to keep hands clean while sculpting or animating particularly when changing colors, nothing is more frustrating when the wrong color is accidentally smudged onto to your nice clean sculpt.


Epoxy adhesive (5 min. variety)

Fast setting glued which is great for any general purpose use where a strong bond is required. Used in Armature construction because it glues metal to metal.  This is the only glue which can be used on styrofoam.

Balsa wood glue



As the name suggests, for gluing Balsa wood. 

Balsa wood (different sizes)



A lightweight fine grain wood used to make armature parts etc. 

Thinner stock can be cut with a hobby knife.  

Styrofoam 
Also used for house insulation, not the pebbly white type but the hard solid colored ones.  Can be cut, carved with a hobby knife, rasped, sanded (wear dust mask, dust is toxic).  Used to block out a puppet to give hard places to grasp for animation, when the rest of the puppet is going to be blocked out in upholstery foam.  not suitable for foam latex, it cannot be baked, it melts.  we also make lots of set pieces out of this, it's light, cheap, and takes paint well.  may only be glued with residential styrofoam caulking, or 5-min clear epoxy.  all other glues melt the foam.

Aluminum stock 


Blocks of aluminum are available at metal supermarkets.  It's soft enough to drill in a drill press, cut on a band saw, and grind with a belt sander.  Use it for hip and chest blocks in a wire armature puppet. Drill holes for the wires to go in, then holes on the surface for set screws.  Surface holes are tapped to create threads for the set screws.  You can also drill a hole in the middle of the block and thread it to create a place to mount a flying rig.  Use aluminum blocks for foot blocks and you can drill and tap a hole for a tie-down.


PVA glue

A glue for wood and paper can be watered down and brushed onto fabric to stiffen it. It dries transparent, but shiny.

Acrylic and Enamel paints

Acrylic paints are used for many things, water soluble, but will eventually wreck your paintbrush as dried paint accumulates on the brush. Acrylic paint is mixed with Prosaide latex adhesive 50/50 for painting foam latex puppets.   This is tricky, you need to add some water and never let the brush even start to dry out. You'll go through 2 or 3 brushes to paint a puppet but the bond is excellent. if your puppets are sticky after painting, brushing them with a bit of corn starch/corn flour ,baby powder or talc will take the stickiness away.  rub excess flour off with your fingers.  Don't use regular flour!

Enamel paints give better metallic colors and are very good for painting glass beads for eyes.  Tip* place eye bead on the end of a toothpick and place toothpick in a drill chuck, then paint the pupil while the drill is rotating. This will produce a nice perfect circle dot for the pupil.


Bolts and wing-nuts

Various lengths of bolts and wing-nuts can be used for tie-downs and also as clamps for foam latex molds. With molds it is a good idea to also use large washers to prevent too much stress being placed on the mold.


Glass or plastic or wooden beads

Perfect for eyes as a pin can be placed in the hole while animating to move the eye. Try to get the brilliant white beads for eyes.  Wooden beads may be glued with epoxy to wire armatures to make a spot to grasp the puppet.  For example, on the upper arm, it will prevent the arm from bending above the elbow and will give you a firmer spot to hold for animation so you don't crush the foam.


Silicone rubber

A condensation cured rubber polymer. Used more and more in puppet construction instead of traditional foam latex. Commonly used to make molds, is flexible and very heat resistant up to 200 oC after curing.  Known for its ability to very accurate capture even the tiniest surface details of a sculpt.  Expensive.  there are hundreds of  different types, so you'll need to find a reputable supplier who can help you decide the best type for your application, whether it be a puppet or a mold.


Foam Latex

The traditional medium for making stop-motion puppets and still widely used today. Based on natural latex rubber it is a tricky multi-component system that will take a few attempts to get the hang of making. Is rather expensive. The two most common brands are Burman & GM foam. I have used both and prefer GM.  GM foam comes with excellent instructions and a great website as well as a toll-free number to call their support staff if you get stuck.


Brushing Latex

Used to mix with acrylic paints for flexible paint, can also be used with cotton fibers in the buildup method of puppet making eg. Skeletons in Ray Harryhausen’s “Jason & The Argonauts”.

I have used brushing latex for foam latex after I ran out of latex base and it worked fine, but it depends on the quality of the brushing latex. I also use brushing latex to fix up tears and holes in foam latex puppets.


Icy-pole sticks/wooden coffee stir sticks

General mixing uses, and also as a palette knife when applying thickened silicone rubbers

Sand paper

Comes in various grades from rough to smooth. Used for many things eg. Cleaning up Balsa wood or fiberglass components.


Two part epoxy resin

There are many different epoxy resins on the market with different setting times and colors and strength. I use a 5 min fast setting resin for making armature components and props. It even comes in a double syringe type contraption so you never have to worry about getting the right amounts.  

Rare Earth Magnets

Strong magnets used as tie-downs during animation.  Will not work on aluminum!  you'll need to have steel in the foot of your puppet.

Aluminum foil

Many general purpose uses for props and puppets. Can be used to bulk up parts of the puppets so less foam can be used.  also works well under steel
 epoxy.


Casting plaster

(eg. Ultracal 30)
The are also other types of casting plaster but this is the most widely used when making foam latex molds. It is cheap and sets very strong. I suggest using fiberglass, Burlap or sisal fibers as reinforcing to prevent breakage. Molds need to be thoroughly dried in the oven before use on latex or it will cause laking in the foam when heat cured.  

Upholstery foam 

 A yellowish stiff foam used to stuff out your sofa.  Available at some fabric stores.  A little goes a long way since you don't need much to build up a puppet.  Used for bulking out a puppet when you're not going to be casting it in latex.  This type of puppet requires no special tools or equipment, it can be done in your home.  Just layer on the upholstery foam, using fabric glue or contact cement to glue it to the armature.  Then trim it with scissors till it's the shape you want.  The puppet can then be dressed in fabric or leather.  This type of puppet cannot be painted.  Heads and hands should be made of sculpey or some other substance.  

Magic sculpt  
Available at taxidermy shops.  This is a cheap two-part epoxy type sculpting compound.  It cures slowly so you can work with it for a while, and it sets very hard.  The proportion of hardner and resin may be adjusted if you want it to set a bit faster, but it generally takes 2 - 4 hours to set up.  It's a bit sticky to work with and takes practice but the next day you can sand and drill it.  It works great for heads.  Use some water and your fingers to smooth it out before it cures.  Totally non-toxic.

Fabric/leather
Used to dress a puppet.  If you are shooting on a digital camera, the fabric needs to be tested under camera to make sure it doesn't "ring" (cause interference and buzzing in the picture).  Use fabric with a small grain.  knitted fabric is better than woven fabric since it will stretch around thin arms and legs and round tummies, and it doesn't fray as badly.  Fabric may be sewn or glued into place, but sewing looks better and stitches can be removed if you make a mistake or want to get inside your puppet for a repair or to attach a rig. Details like pockets and trim are glued on with contact cement or an industrial shoe repair type cement.  Use lots of ventilation or you'll get dizzy quickly.  Leather may be sewn or glued and can be stretched and molded around the shape of your puppet.  don't make the clothes too loose or they will pop during the animation.  You can stuff loose bits with cotton balls so they don't move on you during a shot.

4.0 Armature/Puppet Design:


This is the most important part of making a Stop-motion puppet. Bad planning and design of your puppet at this stage will result in a difficult puppet to animate and bad animation. Especially for the beginner if your puppet is poorly designed then you may be put off  from Stop-motion altogether as being too hard so I can’t stress this aspect of the construction more.

The Story board is where you work out all the actions your puppet will need to do, walking, Jumping, talking, flying? Any action that the puppet is going to perform that could impact its design should be taken into consideration for example if the puppet is going to fly then you will need to have some place to attach wires or rigs. If the puppet is going to talk, then you need to figure out how you will do the lip sync etc.

Armatures are the skeleton of the puppet. They support it and enable it to be animated effectively.

An armature should be strong enough to support the puppet’s weight but not to hinder its movement.  The armature needs to be stiff enough to move and support the bulk of the foam and clothing on the puppet.  Don't make the mistake of making a perfect armature only to have it sag when the puppet is foamed out.  It's better to err on the side of too stiff until you get the hang of it.

Armatures are normally made of aluminum sculpture wire, in the case of simple armatures or intricately built ball & socket armatures that can be very precise and very expensive. 

Other materials can be used as long as the puppet will be able to be animated.

I have used both , and prefer the ball & socket machined armatures which realistically simulate human movement (assuming your puppet is humanoid). Wire armatures can be springy and you tend to have to bend the armature slightly more than you need, to allow for the spring back effect. Good aluminum sculpture wire is pretty "dead" and is the best choice for a beginner.  However, the main point to make on this issue is that wire armatures are definitely workable, and the beginner should not worry about learning all the machining techniques employed in making ball & socket armatures but rather grab some wire and pliers and get stuck into it. The following photo is of a basic wire armature made with sculpture wire and epoxy putty. (Fig 2)

How will my puppet stand up? This is really critical. If your puppet doesn’t stand up well and secure you will be fighting a losing battle when animating and the end result will be disappointing.

There are several ways of securing your puppet. A simple way is with a pin through the foot into the floor of the set. This is okay if you have a clay puppet where the pin is easily covered and will do as long as the puppet doesn’t move about a lot.  Of course your set will have to be soft wood or styrofoam, or even foamcore.

A Tie-down is a device to fasten a foot to the floor. It is usually attached to the puppet from underneath the set floor and is usually a bolt, but I have heard of wire also being used.  If the puppet only has wire in its feet, a very thin strand of wire may be threaded through the foam or clay in the bottom of the foot, hooked over the wire inside, and back out throught the bottom.  you'll need two tiny holes in the set for the two wire ends, then twist the wire together under the set floor.  This is good only if the puppet is staying in place for a while, it's too hard to do if the puppet is walking.  The downside to tie downs is that you have to drill holes in the floor of your set and hide the holes afterwards. I will discuss different tie downs later during puppet examples.

Rare earth magnets are very good, especially if you don’t want annoying holes in the set floor. These magnets are available through specialty shops. Magnets are used a lot in industry to remove ferric particles during processes and come in different sizes and strengths. The magnets should be strong enough to hold the puppet foot but not too strong as to hinder the animation. Also the puppet’s foot needs to have steel in the foot or it won’t be magnetized. The floor of the set will also need to have a thin sheet of steel so the magnet will stick to the underside of the set floor. Wallace in the Aardman film “The Wrong Trousers”, is able to walk up a ventilation shaft and around to the inside of the shaft because of magnets.  

5.0 Character design/Sculpture

Character design is really up to you, however you must still bear in mind how you will animate the puppet. Generally I only do preliminary sketches for my characters. Most of the time I just start working the clay and see what I can come up with. If you are planning on doing a caricature of a personality it is probably better to do an initial drawing to identify the character traits you want to emphasize in your sculpt. Having said this though, you need to keep in mind that scale drawings (front view and side view) are imperative if you are going to be building several puppets for a production.  it's the only way to ensure the scale stays the same.  make actual size drawings and use them to build the armatures.  then you can let your imagination go when you do the sculpt or fill out and dress the puppet.  

Your sculpture may be for a claymation puppet or it may be a maquette for making a plaster mold for foam latex casting, the principles are still the same.  If you are going to be making a mold of your puppet sculpt, begin by making a very simple armature out of a wire hanger or other stiff wire.  this will support your puppet sculpt during the mold-making process.  sculpts that are going to be molded can be made out of sculpey and hardened prior to beginning the mold, as it is much easier to mold a hard object than a soft one.  you might have to pick the sculpture out of the mold at the end, but it's worth it.

Just like doing a sketch, start by roughly building the puppet shape with small bits of clay. This is much easier than starting with a big lump of clay and sculpting that. As you start to finalize the basic shape you can start adding smaller bits of clay and start smoothing the clay with your fingers. There are lots of different sculpting tools but the best are your hands, trust in your own artistic sense and don't be concerned if the tools don't work for you.  I only use tools for fine detailing or to give a sharp edge.  As you build the shape of the head place your eye beads in the clay. These will help as a reference point for other facial features as you work.

After you have finalized your shape now comes the long process of smoothing the puppet. Again most can be accomplished with your hands but as a final finish to the surface you can use a little oil or turps with a fine brush to get a real smooth look. Rubbing alcohol also works on sculpey only.  The final stages involve the little details that help bring out the character like wrinkles and lines in hair. 

It is very important to sculpt in a clean dust free environment. I would work on a bench covered with laminex and near natural light if possible. If you are sculpting with sculpey with the intent of making a mold, make sure you mix a light grey or light brown colour, don't just use the white sculpey.  it's very hard to see details and bumps on white even in good light.  I always have a packet of babywipes on hand and I keep cleaning my hands as I work. Try not to touch your clothing while sculpting as even the smallest fibers will stick to your fingers and end up on the sculpt. If you are sculpting over a couple of days cover the puppet with cling wrap to stop dust getting on it.  It is very important to clean hands when changing colors of clay. I normally use soap and water for this.  There is nothing more frustrating when you accidentally blend the wrong color onto your sculpt. To remove the small bits of fabric and dirt that do end up on the puppet I use a pin or a small scalpel blade and pick it off or slice it off like a tumor, then I smooth it over with the brush and oil.

If you are making a claymation puppet then you will always need to clean both your hands and the puppet as you animate or the puppet will progressively look worse as the shot continues. You may not notice as you animate but  you will get a nasty surprise when you play back the animation. 

6.0 Foam Latex: Making molds and casting foam latex. 

Foam Latex:

There are several manufactures of foam latex. The two most well known are Burman and GM foam.  Foam Latex is a multicomponent system that will produce a dense rubber foam with a skin for use in prosthetic appliances (elf ears etc.) and puppets.

The main components of foam latex are the latex base, which is a natural rubber with ammonia as a preservative. The curing agent with reacts with the latex in the oven to “vulcanise” the rubber . A foaming agent is included which will “foam” the latex when whisked in a blender. And lastly there is a gelling agent that “gells” or sets the foam.

The process of making the foam latex will vary slightly depending on manufacturer but basically the latex base, curing agent and foaming agent are added to a bowl as per the instructions (you will need to weigh accurately the amounts so have a accurate weighing balance) and they are mixed. The most common mixers used are Sunbeam mixmasters or Hobart mixers. Most instructions discuss using these mixers. If they are unavailable to you then you will have to adjust the mixing shedule through trial and error for your different mixer.

When you “run” foam you follow a mixing schedule, which is design to produce a nice foam with an even cell (bubble) structure.  A typical schedule is as follows:



Mix stage  1 min

low speed



Foaming stage 6 min

High speed



Refine stage
3min

medium speed



Ultrarefine
3min

low speed



Add gel agent
1min

low speed



Final mix
1 min

low speed

These times and speeds will be given in the instructions but will need to be varied

According to temperature and humidity. You should always take note of the room temp before running the foam and always make notes so you learn from each batch you make. The refine and ultrarefine stages is where the mix breaks up all the large bubbles caused during the whisking stage to eventually you should have a nice small celled foam the consistency of thickened cream.




The problem with latex is that it will vary from batch to batch. Each batch will have a slightly different ammonia content and so it will not exactly follow the schedule so you do need to take notes as you run the foam keeping as many things (eg. Temp) constant

So you can produce more consistent results with subsequent batches.

My first attempt at running foam, the latex gelled in the mixer bowl doh! My second attempt gelled in the injection gun doh! My third attempt gelled halfway through injecting doh! My fourth attempt worked fine and I had a nice filled mold with time to spare. 

I hope this doesn’t put you off as I was working at night in the middle of a hot Aussie summer with no air-conditioning so the temperature was adversely affecting my foam.  Foam latex can be expensive at first while you learn to run foam but you learn pretty quickly what works.  The only main piece of advice I have noticed is that whatever amount of gelling agent the manufacturer says you should use (typically 12-14 grams)  I would recommend using 2/3 of that amount. The gelling stage is the most critical stage. After adding the gelling agent and having a short final mix you have to work quickly (you may only have a couple of minutes) to fill your mold through the brushing method (see below) or the injection method.

This is the tip of the iceberg when talking about foam. There are different additives you can add to foam to vary foaming or flowing properties of the foam. Just make sure you are well organized, know exactly what you will be doing and have all the necessary equipment at hand. Follow the basic instructions in the manufacturers instructions and then vary these as you learn.

Eventually you’ll learn to love foam!  It is a real nice feeling to pull a well made foam latex puppet from a mold and they are great to animate.
Moldmaking:

PART I : the easy inexpensive mold for beginners.

The following is an easy way to make a mold and cast a puppet for a beginner.  This process requires less equipment and less expensive materials than PART II.  Just remember, baking latex in Mom's oven is a very bad idea.  It smells awful, and could leak noxious fumes.  If you don't have access to a non-kitchen oven, we recommend you find another way to make a puppet!  The only other rule is to alternate between hard and soft when going through the mold-making process.  That is, soft sculpture for a hard mold, or hard sculpture for a soft mold.  Latex puppets may be pulled out of hard (ultracal) or soft (silicone) molds.

STEPS for PART I:

1.  Build a very stiff (pretty much unbendable) armature the correct size for your puppet.  We often use a thick wire coathanger for this.  Incorporate a scrap wood block for the chest (more on this later).  Do not make feet, instead mount the leg wires directly into the board you'll be sculpting onto.  Use 5-minute epoxy and screws to make sure the wires are absolutely secure.  This armature needs to support your puppet horizontally when you lay it down to do the first half of the mold.  Sculpt your puppet in a neutral position with its feet flat, floating about 2 or three inches above the board, as you need to be able to surround the entire puppet with the mold.  Use traditional artist's wet clay or oil-based non-drying artists clay.  Plasticene is too sticky.  Make your puppet as perfect as you can, since molds capture every detail including stray fingernail marks!  "Neutral position" means that every limb is positioned at a midpoint in its normal range of movement, so that the foam is not distorted too much during the animation.  Make sure that fingers are splayed and hands are flat on the same plane as the body, otherwise fingers will be locked into the mold.  

2.  Animals on all fours will need a three piece mold, one for the belly and inside the legs, one for the right side and one for the left side.  Bipeds will need a two piece mold, front side and back side.  Consider where to divide the puppet in order to get the pieces of the mold apart without having them lock together, and without any overhanging lips or edges on the mold that may break off.  If you're not sure what we mean here, imagine this:  picture making a mold of the earth.  It'd be pretty hard to pull the mold apart if the bottom half went up past the equator, wouldn't it?  Since you have a soft sculpture, things like folds in clothes and noses will probably come off the sculpture when you pull the mold off, but the foam will also pull out of those areas with no problems.  

3.  Lay the puppet on its back.  Place some clay or blocks of wood under the puppet's back (under the chest block you mounted in the armature) to support the weight of the mold that will soon be on it.  Here's where you find out if the armature you built was strong enough!  Build a clay wall 2 or 3 inches wide at exactly 90 degrees to your puppet.  The clay wall will follow the contours of the puppet and always be at 90 degrees at each point along the puppet's body.  One side of the clay wall will line up with your imaginary half way line.  This side should be smooth and join cleanly to the puppet with no little spaces.  The other side will have balls of clay or whatever it takes to support the wall.  Sometimes we find it easier to make the wall out of clay of a different colour than the sculpt, then you'll know if you get it all off later.  Now you have a puppet that looks like he's swimming on his back in a sea of clay, with his palms up and clay between all of his fingers.  The second clay wall, to keep the ultracal from pouring over the edges, is built perpendicular to the first about 2 or so inches from the puppet (higher if the puppet is especially thick).  Now he's floating in a well!  It should be about 2 inches high.  It doesn't need to be pretty but it does need to join tightly to the first wall.  

4.  Now you need to place keys around your puppet.  Keys are what we call the bumps in a mold that help you to match it back up when you put it together again.  Make a few bumps thumbnail size on each side of the puppet in the first (flat) clay wall.  Make them sloping and smooth so they will help the mold fit together without locking together.  Make sure they don't contact the puppet in any way.  

5.  Spray your puppet and the clay walls with a couple of coats of Krylon's Crystal Clear (a clear coat for artists) or brush a very thin layer of vaseline on with a smooth flat brush.  Don't leave any brushstrokes on your puppet as these will be picked up by the mold.  This coat helps to separate the clay from the ultracal later.

6.  Now for the mold!  Mix up your ultracal to the consistancy of thick gravy.  Estimate the amount of water it would take to fill up the well you have built, and start adding the ultracal powder to that.  After a few molds you will be able to more easily guess the amount to mix, but in the beginning it's best to have a bit extra.  Mix it with your hands and make sure there are no lumps.  You have about an hour to work before it really starts to set up; we usually find ourselves waiting for it to harden before we dress it!  If it is too thick, it won't flow into the crevices of your sculpt so add a bit more water if you need to.  IMPORTANT:  once the stuff is mixed up, it begins a chemical reaction.  Don't add any more water or powder once you've got it totally mixed up.  Also, wear a dust mask.  This stuff will set up in your lungs if breathed in.  

7.  Gently pour some of the ultracal into the mold.  Make sure it is getting into the crevices.  You may need to very carefully put your finger or a long soft paintbrush onto the puppet to force the ultracal into the cracks and folds.  Alternately, use a drinking straw to blow the mix into the low spots.  Keep filling a bit at a time making sure that there are no bubbles on the surface of the puppet.  Fill the mold making sure that the highest point on the puppet is at least 1/2 inch under the surface of the ultracal.  

8.  Wait until the ultracal begins to set up.  Now it is like oatmeal, and you can pile it up on the high points if you want to, keeping the overall mold thinner than if you just filled it up.  As it sets up hard, be sure to dress the mold.  Use a damp cloth and wipe the surface of the mold smooth so it won't have any sharp points later. Wait until it's almost set up though, otherwise you'll cause cracks in the not-quite-set mold.  Just before it's rock hard, pull off the vertical clay wall and use your cloth to rub off the top edge of the mold so it's not so sharp.  Now, don't touch it for a few hours!  During this time it will heat up dramatically and cool off.  When it is cool, you're ready for the second half.

9.  When your first half has cooled off, it's time to carefully flip the whole arrangement over.  Don't let the puppet slip out of the mold!  When it's resting on the mold, you'll see the back side of your character with the flat clay wall still in place.  Block the mold up with shims so it's level and steady, and begin removing the clay wall you built.  All you want at this point is the puppet and the first half of the mold.  You may have to do some repairs to the surface of your puppet where its back was blocked up.  Just make sure you don't disturb the edge of the puppet where it meets the first mold.  If ultracal leaks down there from the second half, you'll have a big mess.  

10.  Now you have a puppet floating on its face in a sea of hard ultracal.  There should be some depressions in the ultracal from the keys you placed.  Make sure the clay is cleaned out of those.  If necessary, use a cotton swab dipped in water (for regular clay) or rubbing alcohol (for oil-based clay) to clean the ultracal.  Make another clay wall perpendicular to the surface of the ultracal so the next batch of ultracal doesn't go pouring off the sides.   block it up however necessary from the outside.  The inside should be joined to the top surface of the ultracal. 

11.  Make your separation wedges.  These are little ramps about 1 inch square and 1/4 inch thick that lie flat on the surface of the ultracal and join to the clay wall.  They create a clay space in the mold where you can stick a screwdriver to pry the mold apart when it's done.  Don't let them touch the puppet, but obviously they need to touch the outside wall.

12.  Coat everything inside the "well" with Crystal Clear or vaseline, making sure the ultracal is well coated.

13.  Mix and apply your second half of the mold as you did the first half.  Don't forget to dress it.  Now your puppet is entirely encased in ultracal with a thin layer of vaseline and some wedges of clay between the layers of mold.

14.  When the second half is COMPLETELY cooled off (overnight is best) you can pull your mold apart.  Use a screwdriver to pry if necessary but be careful!  If it's not coming apart, use a different thing to pry, usually something thicker like a butter knife or even a small pry bar.  It may give suddenly so be prepared to catch it.  Your sculpture will be destroyed.  Clean all traces of clay out of the mold.  Don't rub hard on fresh ultracal, it will rub away.  Wait a day or two to let it completely set and dry out a bit.  WHEW!

15.  Assemble your mold and bake it at very low heat for about four or five hours.  This helps to drive the moisture out of it.  In the meantime, you can begin to make your animation armature.  See the armature section for hints!

16.  Make sure the mold is dry and cool.  Make sure your armature fits into the mold and can be suspended in it without touching the surface of your puppet.  Dust the entire inside of the mold thoroughly with baby powder but don't leave deposits anywhere; blow it out after you're done to make sure there's no bits left. Mix the foam rubber latex according to the instructions provided for it.  Call the help line if you have difficulty with GM foam, they are very good there.  WORKING VERY QUICKLY, use a large brush to gently brush gobs of foam into one half of the mold, making sure you get it into the details.  Pile it up so it is overflowing.  Set the armature into the foam, placing it where you arranged so it is suspended and doesn't touch the surface of the puppet.  The foam will not hold it up!  See the armature section for help on how to do this.  Brush foam onto the other half of the mold as the first.  Pile it up too.  Now mash the two halves together, lining the mold up and making sure the keys match.  Press it very hard together, lots of foam will probably squish out.  That means that you won't have large air bubbles in the puppet.  If you have not managed to fill the mold and join it together in about three minutes, the foam may have gelled before you were ready.  It's tricky stuff.....just wait till it gels completely, clean it off, and start another batch.  Hold or gently clamp the mold together until the foam gels or sets.  Without bumping it too much, place the mold into the oven and bake at the lowest possible temperature for about 2-4 hours for an 8" puppet, or better yet follow the instructions for the foam.  

17.  Remove the mold and let it cool down until you can handle it without gloves.  Don't let it cool down completely or the puppet will be difficult to remove.  You'll probably need your prying tool again to break the seal of the foam to the ultracal; be careful as the mold is now susceptible to breaking.  If it does break, just glue it back together with chinaweld, or china mending cement.  Pry the mold apart, don't let it press back together once it comes apart as the puppet is still tender and will get pinched.  Pull one side off, then powder your warm puppet with baby powder.  Brush it all over.  The latex will stick to itself, especially the flash (the fringe left on the edges) so the powder keeps it from sticking.  Pull the puppet out of the other half of the mold BUT don't handle the puppet itself.  Use the wires you mounted it into the mold with.  Don't bend it too much and don't poke it to see if it's done.  It needs to hang to dry overnight before it's ready to be manipulated.  DONE!

PART II:  the harder more expensive mold for hard-core enthusiasts.

The following is a mold made of silicone with an ultracal jacket.  If you skipped the easy mold steps, read them as we will be referring to them in this section.  Silicone is an industrial rubber-like mold-making material.  Look in your yellow pages for a supplier.  This process can be done at home, except for the baking of the latex.

STEPS FOR PART II:

1.  Sculpt your character out of sculpey.  Don't use white, it's too hard to see imperfections.  Colour each brick up with a block each of green, brown and black.  You can build the same type of sculpting armature as above but you won't need the block in the chest.  It's a good idea to wad out a core of sculpey, bake it to harden it, then sculpt the puppet on top of that because a thick sculpt won't bake all the way through and will crack.  Bake your final sculpt well, but don't burn it...this causes the sculpey to bubble and will make a texture on your surface.  

2.  After baking, cut the sculpture from the wooden base and grind off the wires sticking out of its feet.  Build up the two clay walls as described above, one at a 90 degree angle to the puppet's surface and one perpendicular to that.  Make sure there are absolutely no gaps between the puppet and the clay wall.  This should be easy since the puppet is hard and you can use tools against it to smooth out the clay wall.  Since it takes several days to make this mold, you'll need to use an oil-based clay like Clean Clay for the walls.  Don't forget to make your keys, only this time make them smaller and closer to the puppet.  The keys are for the silicone, not the ultracal.   Here it is easier to use the end of a sharpie or other tapered item and gently push some dents into the clay rather than building up little mounds all over the place.  Don't make them too deep, 1/4 inch at the most.  Put lots in a ring all around the puppet.  Faintly mark a line in the flat clay wall 1" out from the puppet.  This will be your guide for the application of the silicone layer.  The only other thing you may need is an injection hole.  Make a 1/2 inch thick cylinder of clay and stick it to an unobtrusive part of the puppet.  We often put it in the crotch or an area that will be covered by costume.  Make sure it seals well to the puppet.

3. You don't need a release agent here since silicone does not stick to anything except itself.

4.  Mix up a batch of silicone according to the directions.  For an average human type figure, 8 inches tall, 80 to 100 grams of silicone should coat it.  Mix the silicone until you think it is thoroughly stirred, then mix it that much again.  Scrape the bottom and sides of the container as you mix.  Improperly mixed silicone will not cure and uncured silicone is nearly impossible to clean up.  

5.  Drizzle some silicone onto your puppet.  Use a drinking straw or better yet an air compressor to blow the silicone into the crevices of the sculpt.  Apply a bit at a time, with a paintbrush, making sure you don't trap any air under the silicone.  Gradually work the silicone over the entire puppet out to the mark you made on the flat clay wall.  Make sure it goes into the dents you made for keys.  Also work it about two inches up the cylinder that is for the injection hole.

6.  Silicone will flow continually into the lowest spot on your mold until it sets up.  If you catch it at the right time, you can brush it up to the high spots again.  If however you touch it when it's tacky, it will stick to your finger and pull right off the puppet.  Always test the edge of the silicone before touching the middle.  If you put hot lights on the silicone it will set up within a few hours.  The second layer needs to be put on when the first layer is still barely tacky to get good adhesion between the layers.  If you put it on too soon, it will lift up the first layer....too late and the adhesion won't be the best. 

7.  Mix a second batch of silicone when you're ready but add 1% thixotropic additive to this one.  It will be very thick, like stirring peanut butter.  Apply it with a stiff 1 inch house-painting type brush.  Carefully spread it around, being careful not to trap air between the two layers of silicone.  You can't blow this layer around, it's too thick.  Make sure you build up an equal layer over all points of the puppet, and pay special attention to make sure you have adequate depth in the high spots.  It should be 1/4 to maximum 1/2 of an inch thick.  Work this layer out to the mark you made on the flat clay wall as well.  Make this layer as smooth as possible by carefully brushing over it with a clean paintbrush after it is applied.  You shouldn't have any texture other than brush marks.  This needs to cure completely, so leave it overnight.  If it is still tacky in the morning, put hot lights on it and leave it till it's totally cured.

8.  The next morning, trim the edge completely cured silicone with a very sharp exacto or artists' knife.  The edge needs to be completely square and clean.  Do this without lifting the silicone off the flat clay wall or cutting deeply into the clay.  

9.  Mix up a batch of ultracal as above.  Make enough to cover the silicone to a depth of about 1 inch.  Apply and dress the curing ultracal as above.  Be sure not to cover the injection hole.  As a matter of fact, this is the only area you can leave a bit of silicone still sticking out of the ultracal.  It will be trimmed off level with the outside of the ultracal later and the clay cleaned out.  This will make a perfect hole for injecting the puppet.  Silicone molds may also be slush cast as above for ultracal molds.

10.  Flip the whole arrangement over and peel off the clay wall without disturbing the sculpture or pulling it even a little bit out of the mold.  It needs to stay totally sealed to the silicone until you are finished the mold.  Clean the revealed surfaces of silicone and ultracal with rubbing alcohol on cotton swabs.  You now have a puppet face down in what appears to be a puddle of silicone in a puddle of ultracal.  Bumps of silicone will appear where you made the keys with your blunt tapered object.

11.  Once the mold is clean, block it up underneath to level and steady it.  Make your clay wall for the second half of the mold as above.  Seal it against the ultracal.  Make your separation keys for the ultracal.  The silicone does not need separation keys since you can't pry it of course.

12.  Coat the silicone with a thin layer of vaseline, using a fine artist's brush.  Don't build it up too thick, but make sure you cover the whole silicone part.  Since silicone does stick to silicone, you need a release agent to get the two halves of the mold apart later.

13.  Follow the same steps as above for the other side of the mold.  When applying the silicone, just match it to the edge of the bottom half when making the top half.  Make the ultracal mother mold for this side the same way as above.

14.  You now have a puppet, encased in silicone, encased in ultracal, with a cylinder of clay surrounded by silicone sticking out of its private area.  Pry it apart, and peel the silicone apart.  Clean all clay out of the mold, and pull out your sculpture.  Sometimes it's easier to pull the silicone off the sculpture instead!  Now is a good time to have a really good look at your mold and see how you did for thickness and where the air bubbles are so you can do an even better job next time.  WHEW!

15.  Assemble your mold and bake it as in PART I.  Prepare your armature to fit and be suspended in the mold.  You do not need any release agent since foam will not stick to silicone.  Remember, nothing sticks to silicone except silicone!  Drill some tiny air release holes on the uppermost levels of the mold using a piece of very small brass tubing in your drill.  Continue the holes with a regular drill bit through the ultracal so the air has somewhere to go when you inject the puppet.  To figure out where to put these holes, just imagine:  with the injection spout up, where is air most likely to be trapped as the foam slowly fills the mold?  Drill from the inside of the mold out in these cavities.  Place the armature inside the mold so it is suspended and clamp or strap the mold tightly together.  Put it in a secure place on the floor or between blocks glued to the table so it doesn't slip away when you press the injection gun into it.  

16.  Mix a batch of foam according to the manufacturer's directions.  WORKING VERY QUICKLY fill the gun and press the nozzle into the injection hole.  Slowly depress the plunger and fill the mold until foam begins to squeeze out the air holes and seams.  Use bits of traditional wet artists clay to block any holes that are really gushing long before the rest of the holes show foam.  When the puppet is clearly full, don't let up on the plunger, but pull the whole gun out and IMMEDIATELY block the opening of the injection hole with a wad of wet clay.  The idea is to get a bit of pressure built up inside the puppet.  Then don't touch or bump the mold until the foam gels.  If you can't do this all in about three minutes then you may have to unclamp or unstrap the mold, remove the armature, clean off the gelled foam and start all over again.  We've had foam set up in the injection gun, only half into the mold, and in the bowl before we even got it into the gun.  Call the help number for the foam manufacturer if you are having these problems.  

17.  Once the foam has gelled, carefully move the mold clamps and all into the oven.  Bake according to the instructions.  You may find with a silicone mold that the baking time is quite a bit longer than what is recommended in the instructions.  That's because the silicone prevents the moisture from escaping the foam as quickly, and you need to bake it longer to drive the moisture out.  Remove the puppet from the mold the same way as above, powdering it thoroughly, and be sure to hang it to dry overnight before you handle it too much.  DONE!!


PREPARING A PUPPET FOR FINISHING

Your fresh new smelly puppet has long wires sticking out of it and lots of thin latex hanging from the edges (flash).  You'll need a pair of tiny medical scissors or cuticle scissors to trim the flash as close as possible to the surface of the puppet.  This takes practice.  The better you get, the less the seams will show.  Seams may be sealed with brushing latex or with a paste made of latex prosthetic adhesive ("prosaide") mixed with cabosil which is a very toxic thickener usually used for fibreglass.  Use a dust mask when mixing this paste, and keep your cabosil container sealed shut at all times.  This stuff gets in your lungs and never goes away.  The paste, called "puppet patch", mixed to the consistency of gel toothpaste, can be pushed into bubbles and deep seams with a dampened cotton swab.  Too much water on the swab will wash the patch away and not enough will cause the fibres of the cotton swab to be pulled off and stuck to the puppet.  This takes practice too.  The patch shrinks so you may need a second coat the next day.  And there you have it:  a completed puppet and a mold with which to make many more.  Best of luck.!

7.0 Puppet examples:


This section will cover different types of puppets, their construction and will give examples of similar puppets used in well known TV & Film programs.


8.0  Good books on puppetmaking.


This section will give a list of books that will be helpful in puppetmaking.

9.0 Conclusion:


Of course this is really only the tip of the iceberg when it comes to puppet-making. This advice should result in the construction of a suitable puppet for stopmotion animation. The best way to really learn this craft is just keep practicing and evaluating each puppet as you go.

You will find that you learn something new each time you make a puppet as your knowledge and skills improve. This guide has given you a brief introduction to the main types of puppet construction but if you discover a new technique or process or a new material that can help in puppet-making, please send it to this list for inclusion in this guide for everyone’s benefit.
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