
HAND DRILL FIREMAKING
by Steven Edholm & Tamara Wilder ©1994

While there are numerous means of making fire by friction, the two most well known methods in the United 
States are the hand drill and the bow drill.  Hand drill is the most wide spread method and is quite effective 
and dependable in the hands of a proficient individual. It consists of two simple, easily maintained parts and 
can yield fire very reliably.   Probably the greatest reason people draw back from learning hand drill is that 
they think it is too difficult.  It is true that the bow drill  is, for most, easier to learn; however, the number 
of parts in a bow drill kit also make it more difficult to make and maintain.  On the other hand one can also 
sometimes coax a fire from marginal materials with the bow drill where a hand drill would fail.  With a little 
practice and guidance, most people can become quite proficient at the hand drill.

	
-In this method of fire making, a smooth shaft (the drill) is twirled between the palms.  The tip of the 
drill burns a hole using a twirling/drilling action into another piece of wood (the hearth) .  

-This drilling action, a combination of speed and downward pressure, creates great friction at the 
interface of the two woods and causes them to burn and crumble into a charred powder.  

-A notch is cut in the side of the hearth as an exit for this powder.  Constantly exuding through the 
notch, fresh from intimate contact with the source of heat, the powder eventually reaches a peak 
temperature and ideal conditions for the formation of an ember.  

-The ember is then transferred into a bundle of tinder which is manipulated and blown into flame.

MATERIALS
The following suggestions for materials are based on research 
and experimentation, both ours and others’.  Use them as a 
guideline, but remember that many of them were discovered 
through experimentation and that there are many more materials 
and combinations which will also work.

Not all woods will make fire, and some may succeed in one 
friction fire method but not in another.  There are many factors 
which make a certain wood work while another doesn’t and over 
the years people have come up with basic rules and guidelines.  
The most common is that the hearth should be softer than the 
drill and a lot of kits seem to follow this rule.  

You will most likely find many woods which consistently 
work well together, especially if you pay some attention to the 
condition and type of growth ; however, just because a certain 
drill works on one particular hearth of box elder, that doesn’t 
mean it will always work on a hearth of that species.   

Just because you can coax fire from a set, does not mean 
that it’s a good kit.  Some combinations take a lot of effort while 
other kits may take only a few passes down the drill. 

By using the recommended plants and following  the 
guidelines about the condition of the wood, you will more 
than likely end up with a good set after a moderate trial and 
error period.

A  hand drill kit will usually provide many fires once a good 
combination of woods is found.  People who have relied on this 
technology undoubtedly prized good kits and under everyday 
circumstances would not count on being able to construct a 
new kit on the spot any more than we would go on a camping 
trip without taking along means for making fire.  Once you’ve 
found a good kit, keep it safely in a dry place so that it will be 
there for you when you need it. 
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DRILLS
Drills from weed stalks and yuccas are often harvested dead .  Drills from more woody plants (trees and 
shrubs) are usually harvested “green”.  Dead drills may be usable right away, if good straight ones are found, 
and if weather conditions are favorable a fire can often be made on the spot.

The best hand drills from trees and shrubs often seem to be what is called nascent growth.  Nascent 
growth is quick growth— straight, tall, and slender shoots with few or no side branches.   Nascent growth 
usually results from plants being burned, pruned, or damaged in some other way.  The plant responds by 
expending energy stored in the roots to create rampant, quick, and tall growth.  A slow growing plant pro-
duces a denser more tightly fibered wood, while quick nascent growth results in a lighter more open wood 
structure, which is generally better for hand drills.  Nascent shoots also tend to have a large pith to wood 
ratio (more on the pith side) which is often a valuable quality in a hand drill. Besides possessing a better 
wood composition for fire making, nascent growth  also produces shoots which are nice and straight,  usu-
ally with few or no side branches.

Where to look for nascent shoots:
-Road crews frequently whack down entire trees and shrubs which (if the plant is of a type which 
sprouts from the stump) can grow back as a profusion of hand drills.  

-Fairly recently fire burned areas are a good place to look for drills. 
-Flood areas provide the traumatized trees and shrubs that we need.  
-For those plants which respond well to cutting back, one can practice heavy pruning or even cutting 
to ground level (known as coppicing) to produce nascent shoots. 

-One final option of premeditated drill production is to bend a branch of a shrub all the way over and 
place a stone or log on the tip to hold it down.  The result, in some species, will be a row of shoots 
sprouting straight up from the bent branch. 

	 For drills try:  
		  -BEAR GRASS (Nolina spp.)		  -MARES TAIL (Conyza canadensis)		
		  -BOX ELDER (Acer negundo)		  -MOCK ORANGE (Philadelphus spp.)	
		  -BUCKEYE (Aesculus spp.)	 	 -MULLEIN (Verbascum spp.)	 	
		  -CATTAIL (Typha latifolia) (inner stalks)	 -SEEP WILLOW & MULE FAT (Baccharis spp.)
		  -CURRANT (Ribes spp.)			   -SOTOL (Daslyrion spp.)			 
		  -ELDERBERRY (Sambucus spp.) 		  -WILLOW (Salix spp.)
		  -MAPLE (Acer spp.)			   -YUCCA (Yucca spp.)
		  -and anything else that seems like it might work.
		
Harvest drills which are about 3/8 to 1/2 inch thick at the widest part. (Remember that the drills will be 
smaller once the bark is removed).  Try to find out what the local native people of your area have used or 
preferred.   Experiment and diversify.   

Let’s prepare some drills:
-If using a woody species, it is much easier to peel the bark off while the drills wood is still green.
-It is advantageous to give the drills a straightening while they are wet and flexible for two reasons:

a) If you straighten a bunch of green drills and tie them into a bundle to dry they will dry 
more or less straight and require less work in the final straightening stage.  

b)The wood is much more flexible when wet and is less likely to crack in straightening. 
-This initial straightening can be done with or without heat, but some heat will always help. 
-Drills will dry faster if left singly rather than tied in bundles.  We’ve gotten fires from green drills 

which were seasoned two days in hot sun and wouldn’t be surprised if one long hot day would do 
it if working with good woods.  

The ideal drill is smooth and straight.  Try to smooth off any major bumps and sharp spots or they’ll shred 
your hands.  You don’t want to polish the drill or it will be too slippery—just smooth is fine.  Variously zig 
zaggy and crooked drills will often work okay as long as the working tip of the drill spins in one spot, but 
a straight drill is still more efficient.
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Straightening:
-Practice on some not-so-useful sticks before attempting to straighten your good drills.
-Sight down the shaft to spot major bends and crooks.  
-Heat one of these bends until it is thoroughly hot, but without scorching or discoloring the wood 
which will make it brittle.  In this hot state, the wood becomes “plastic” (rubbery & flexible) and 
can be easily bent.  Upon cooling, it will more or less stay how you bent it. 

-Bend the shaft  while it’s still hot, being sure to bend it a little past straight (that is to say that you 
should overflex the shaft a little to weaken and limber the bend).  Allow it to cool a minute, and 
repeat on other bends until the drill is more or less straight.  

-Straightening of shafts is a skill acquired by practice and dependent largely on learning to spot the 
bends in the first place.  If you become frustrated, persevere and practice.  You’ll get it.

	
HEARTHS
Make hearths around one half to five eighths inch thick.  If the board is much thicker you’ll find that it takes 
too long to fill the notch with powder which is usually necessary to achieve a coal.  If too thin you will get 
only one fire from each hole in the hearth and there is often too little space for the coal to develop.  The 
width of the hearth is unimportant, and the length need only be enough that you can hold it still with your 
foot and still have room to drill.

The hearth can be split out of a stump or log, or made out of a branch or root.   Tree  branches are some-
times too hard and we often find ourselves splitting hearths from trunks of trees.  Smaller vines, roots, and 
the branches of shrubs are flattened on the bottom or split in half to prevent wobbling during drilling.  

Somewhat weathered, or even slightly decayed, wood seems to work well in general (old stumps, exposed 
dead roots, or driftwood).  When trying out a species try both slightly rotted wood and more sound wood 
to see which works better.  We’ve heard of using very hard hearths that don’t burn at all but don’t know 
anyone who uses one regularly.  Generally, a fairly soft wood is preferred.  Keep in mind the differences 
between heartwood and sapwood, slow growing vs. fast growing (noted by density of growth rings), and 
sound wood vs. partially decayed wood.  Hearths should be well seasoned and dry.

	  For hearths try: 
		  -BOX ELDER (Acer negundo)		  -INCENSE CEDAR (Calocedrus decurrens)
		  -BUCKEYE (Aesculus spp.)		  -RED CEDAR (Thuja plicata)
		  -CLEMATIS (Clematis spp.)		  -SAGUARO (Cereus giganteus)
		  -REDWOOD (Sequoia sempervirens)	 -SEEP WILLOW/MULE FAT (Baccharis spp.)
		  -COTTONWOOD (Populus spp.)		 -YUCCA (Yucca spp.) stalks
		  -ELDERBERRY (Sambucus spp.)		  -SOTOL (Daslyrion spp.)
		  -the roots of WILLOW (Salix spp), COTTONWOOD (Populus spp), DOUGLAS FIR 
		   (Pseudotsuga spp), PINE (Pinus spp), MAPLE (Acer spp), MESQUITE (Prosopis spp) etc...
	

Good combinations to start with are: (drill on hearth)  
1) Cattail or Mule Fat on Clematis		
2) Buckeye, Elderberry, or Mule Fat on Incense Cedar 
3) Buckeye or Mule Fat on Box Elder

TINDERS
-Some tinders catch and spread the coal well but won’t actually burst into durable flame easily or at 
all.  CATTTAIL (Typha latifolia) down, the fluff from MILKWEED (Asclepias spp) pods and THISTLE 
(Cirsium spp) down all fall into this category.

-Other tinders make good bulk material for the outer layers of the nest, flame well, but won’t always 
catch and spread the coal.  SOAPROOT (Chlorogallum pomeridianum) fibers, certain GRASSES, as 
well as LICHENS, MOSS, and coarsely shredded BARKs fall into this category.

-Some tinders accomplish both.  Examples of these are dead MUGWORT (Artemisia californica) 
leaves both whole and rubbed between the palms, and finely shredded barks of WILLOW (Salix 
spp), MAPLE (Acer spp), COTTONWOOD (Populus spp), and SAGEBRUSH (Artemesia spp).
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-Old bird and rodent nests are often ideal as they are; in fact, use them as a model to construct the 
nest of tinder which will receive your hand drill coal. 

To prepare a tinder bundle:
-make a nest of coarser material,
-line the inside with somewhat finer stuff;
-put a small amount of really fine tinder in the center to catch and spread the coal quickly.
-the tinder bundle should not be too tightly packed or oxygen will have difficulty getting 
to the coal
  

Have a nest like this ready and a good supply of kindling prepared before you begin drilling.   You must, 
of course, keep your tinder dry.

FACTORS IN HAND DRILL FIRE MAKING

				   -Inspiration		  -Composition  of materials
				   -Speed 			  -Condition of materials		
	 	 	 -Downward pressure 	 -Efficiency

	 	 	 -Proper set up (i.e. proper notch, straight drill, thickness of board)

Inspiration is of course important in anything that requires hard work.  We can’t really tell you where to get 
inspiration, but if you are reading this and want to make a fire then you probably already have it.  

	
Composition and condition of the materials have been dealt with somewhat under the materials section 
but we should also mention that any oiliness or dampness can be detrimental.  Avoid touching  the drill tip 
and the hole in the hearth with greasy fingers.  You should keep your fire making kit dry.  Even setting it on 
damp ground for a few hours could make a difference. 

Speed (how fast you twirl the drill between your palms) and downward pressure (how hard you push down on the 
drill while you’re spinning) are dependent upon one another.  They must both be done well and simultane-
ously, which can be difficult for beginners to accomplish efficiently.  

It is necessary to achieve a smooth transfer of power to the tip of the drill—spinning the drill at a fairly 
high speed while maintaining a consistent downward pressure.  (Read that again.)  In trying to achieve this 
goal, much energy is expended; however, expending a minimum amount of energy to reach the desired end, 
or being able to deliver a massive amount to the appropriate spot when necessary, requires an efficient use 
of energy.  This is “technique”, and it is technique which will make or break the fire maker.

One person will sit down and drive a coal out of a kit in one pass down the drill without showing any 
significant sign of exertion.  An equally strong person may then sit down and exhaust themselves on the 
same kit with only a few wisps of smoke to show for the effort.  Why?—  Efficient or inefficient expenditure 
of energy.  In the former case little exertion was lost to unnecessary tension and movement; that energy which 
was expended was focused on the job at hand.  In the latter case, unnecessary movements and tensions in 
the body and poor orchestration of motion and energy, which might not even be visible to the eye, add up 
quickly into a net result of almost zero.

	
It is often difficult to spot efficiency problems but here are a few hints and concepts to keep in mind:

-Make a few passes down the drill until your muscles feel fairly fatigued; then, take a minute or two 
to rest.  This little warm up helps tone the muscles and will allow them to work more efficiently 
when you get serious about the job.

-You can expend a lot of unnecessary energy by holding tension in your body.  Try to relax any muscles 
which don’t need to be working (most of them), and remember to breathe.  It’s very common to hold 
your breath and tense your whole body.  Try to be as comfortable as possible.

-Make sure you are moving both hands, not holding one still while the other does all the work.  Your 
dominant hand will often try to take over.
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-Try using different parts of your hand as you go through the process.  We get our best power from 
the meaty part of the palms just below the pinky finger; but, in warming up a set, will often use the 
longer stroke of the full palm and fingers, saving the meaty palm part to force the coal once the kit 
starts to smoke well.

-If the drill slips across your hand, lick or moisten your palms lightly.  This additional moisture is 
fairly essential to increase the grip and is just a good habit to get into anyway. 

-If the hearth isn’t sitting solid and bounces about or even wiggles slightly while you are drilling, 
move it, modify it, or wedge it to make it stable.  Any unnecessary movement or flexing of the hearth 
is a tremendous waste of energy.

-Try to keep the drill straight up and down while you are drilling.  If the drill is moving from side to 
side a lot, the consistency of the downward pressure is compromised and energy is wasted.  If you 
tip the drill consistently in one direction, it may also tend to bind against one side of the hole in the 
hearth and cause unnecessary drag.

-When you’ve drilled about halfway through the hearth, it is not uncommon for the drill to bind a 
little.  If it does, open out the edges of the hole in the hearth a little with a knife.  Do not whittle the 
tip of the drill down or the whole problem will be compounded.

-If the drill jumps out of the hearth while you’re drilling, it wastes heat and sets you back.  The drill 
jumping up from, or out of, the hearth is also a symptom of drastic inconsistency in downward 
pressure and must be remedied by working on your technique.

	 Try this exercise:
-get into drilling position with your hands at the top of the drill.
-instead of drilling, just push the drill into the hearth and hold it there.  This is the downward 
pressure that you want to maintain when you start drilling.

-maintaining that pressure, slowly move your hands back and forth. You are now hand drill-
ing in slow motion.  This look at the process in slow motion may help give you a better idea 
of what needs to be happening... consistent downward pressure maintained while spinning 
the drill.  This concept cannot be overstated

-now, speed up!

Strength is a factor in hand drilling, but not as great a one as most people think. 
 
Success is mostly in technique.  Some very young, old, or handicapped people may have a prohibitive lack 
of strength and/or coordination, but don’t limit yourself or others prematurely.  There’s only one way to 
find out if it’s possible and that is to try it and keep trying.    On the other hand, don’t expect to succeed too 
easily.  Some people don’t get fires or coals in our full day classes even with a lot of coaching.  Sometimes 
they need additional practice on coordination and often develop blisters (requiring that they wait for them 
to heal before continuing to practice).  If at first you don’t succeed, just keep trying.  

A great way to start out is tandem drilling with a friend, like a relay race— when one tires the other 
takes over.  Since two or more people taking turns can often get a fire where one cannot, tandem drilling 
is a great way to get your body used to new and different motions while still getting a kick out of watch-
ing the coal form.  Another reason to tandem drill is that the most valuable learning tool in fire making is 
watching someone else do it.  You and your drilling partner will feed each other like two logs placed next 
to each other in a fire.  If one does something right the other will see it and catch on.  You’ll also feed each 
other’s inspiration and may even foster a little healthy competition.

If you’re one of the naturals and succeed easily, don’t think you’ve got it made, especially if you want 
to be able to rely on this skill for your survival someday.  Practice, try diverse materials, and observe other 
people’s techniques and tricks.  You can never know too much, and you can certainly never know it all.

Lastly, when you actually try hand drill fire making, remember to give your hands a break!  Blisters can 
form very rapidly.  Practice regularly for short times until you build up some calluses.  It won’t take long.  
Another pieces of advice is to remove any rings before you start drilling.  
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MAKING FIRE

	Things to remember:
 -A smooth orchestration of twirling speed and downward 
pressure makes for a consistent downward pressure.

	 -Keep the drill straight up and down.
	 -Move both hands.
	 -Relax those muscles which aren’t working and breathe.
	 -Wet your hands to increase grip.
	 -Make sure the hearth does not wobble or bounce.

SEATING THE DRILL
The first step in hand drilling is to burn a slight depression into the hearth, thereby determining exactly 
where the drill will ride.  Pre-burning the hole in this way allows you to cut the notch accurately, so don’t 
cut the notch until the drill is well seated.  Start by carving a slight depression in the top of the hearth which 
is about the same diameter as the working end of the drill.  The edge of this depression should sit  about 
1/8” in from the edge of the hearth.  Be sure that the working tip of the drill is cut off squarely and not at 
an angle.

Positions for drilling differ from person to person but the hearth must be held in place somehow, usually 
with a foot.  Some prefer to kneel on one knee with the other foot holding down the hearth, while others 
prefer to sit on the ground using the side of one foot to hold down the hearth.  We prefer the sitting method 
because is seems to free up our arms and body the most, but you should try both and decide for yourself.  
In tandem drilling, both people can kneel and use their body weight to help with the downward pressure.  
The person who is not drilling holds down the hearth.

To start the drilling motion: get comfortable, secure the hearth with your foot, place the drill into the 
depression in the hearth, wet your hands, and start twirling the drill between your palms. You will soon 
notice that your hands have worked their way down the drill.  One at a time, move your hands back to the 
top of the drill and start drilling again from the top.  

The technique with which you make the transfer from the bottom to the top of the drill is very critical.  
You should try to do it quickly since time not drilling is time for things to cool off.  At the same time, it has 
to be done smoothly without letting the drill come out of the depression in the hearth.  Whenever the drill 
is lifted from the hearth a great amount of heat is lost.  For now, concentrate on keeping the drill in the 
hearth rather than trying to move the hands to the top super quick.  Develop good technique now and the 
speed will come later.

If the drill begins to squeak against the hearth, put in a few grains of sand or some dust to help break 
up the polish and create friction.  Only the tiniest bit is necessary.  If the drill doesn’t burn into the hearth 
very well, re-read the previous tips on technique and keep practicing.

When the drill has burned into the hearth somewhat and is spinning in one place, it is well seated, and 
you can cut the notch.

NOTCHING
The V-shaped notch should end close to the center of the hole which you have burned in the hearth, but not 
all the way.  The inside of the notch should be smooth and square with the top of the hearth.  Avoid making 
the notch too wide. For future reference, if the powder piles up around the hole on top of the hearth while 
you are drilling, the notch is probably not deep enough. 

Before you begin drilling, place a dry leaf or small chip of wood under the notch to catch the coal.	
MAKING THE COAL
Now everything is set and you can begin drilling in earnest.  It will be necessary to work hard, but don’t 
burn yourself out too quickly.  You will also need endurance, so it’s safer to increase your input gradually 
and save some energy for later rather than using it all right away trying to get there more quickly.  
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Get comfortable and start drilling as you did before.  Concentrate on combining speed and downward 
pressure in a smooth transfer of energy to the tip of the drill.  The downward pressure should be coming 
from the underside of your upper arms and also your upper back and you should begin to feel those muscles 
working.  Remember to breathe and intentionally relax the rest of your body.  

If things are going well, there should be smoke, and a brownish powder should start forming, falling 
out of the notch, and building into a pile.  When a certain threshold of heat is reached, the heat from the 
friction of the revolving drill will ignite the powder (assuming that you are using a viable combination of 
woods).  You can’t always tell whether or not the powder has ignited into a coal.  If a copious amount of 
smoke is coming from the powder itself, then you’ve usually got a coal.  Always make a few more passes 
down the drill just to make sure.

If you do not achieve a coal and must take a rest, leave the powder in the notch and the drill in the 
hearth.  If you need to modify the hearth, save the powder and push it back into the notch before you re-
sume drilling.

If the powder continues to smoke after you stop drilling, then you’ve got a coal!  But don’t panic.  You’ve 
worked very hard to get your coal and are most likely a little shaky from exertion.  Just chill out a bit.  Keep 
your foot in place and fan the coal a little by waving to it or blowing on it gently.  If it is a strong coal it 
should develop fine on its own.   When you feel less shaky, gently remove the drill from the hearth, being 
careful not to disturb the coal.  There is no need to hurry.  It is actually very important to let the coal spread 
through the powder and develop before you disturb it.  We’ve timed these coals burning on their own with 
no manipulation for over 3 minutes, so don’t worry.  We like to allow about 15 to 30 seconds for the coal to 
form a nice cohesive lump that won’t fall to pieces when dumped into the tinder bundle.

CREATING FLAME
Carefully take your foot off of the board so as not to disturb the coal.  You can gently “pry” the coal out 
of the notch with a knife tip or twig as you move the board away, or give the board a sharp “rap” (while 
still holding it firmly) to knock the coal free of the notch.  Avoid shattering and scattering the coal.  Keep it 
lumpiform.

Pick up the piece of bark or dry leaf (remember the one that you put under the notch to catch the coal 
on) and gently dump the ember onto the finest material in the center of your tinder bundle.

From here on you will be continuously manipulating the bundle as you blow on it until it bursts into flame.  
Simply blowing on the coal in the tinder is not enough.  The bundle must be pinched, folded, wrapped and 
so on to encourage it to catch fire.  Many people lose their first coal in this process simply because blowing 
a coal to flame is another learned skill that seems simpler than it really is.  Remember that you can always 
practice using a tiny coal from the fire as a substitute for the hand drill coal.  

Once learned, blowing the coal to flame is quite easy, there is just more to it than meets the eye.
1) Start very immediately by folding the bundle in, snuggling it around the coal slightly, and blowing 

gently.  If you blow too hard at first, you could scatter the coal and possibly put it out.
2) The coal should start to spread and burn a cavity in the center of the bundle.  Always try to keep 

that cavity small by folding and pushing the bundle inwards.  If you pack it too tightly it will go out 
from lack of oxygen but if you don’t pack it enough it could burn out from lack of fuel.

3) Don’t stop blowing for too long.  When you cease to blow, things start going out fast.
4) You should only be blowing through a small hole in the front of the tinder bundle.  (No gaping open 

fronts.)  Be sure to keep the back tucked together so you don’t blow the coal out the back.
5) Hold the bundle up and downwind so that a minimal amount of smoke gets in your face.

The idea is to have the bundle burst into flame before your fingertips get burned trying to hold and manipu-
late your crumbling tinder.  If the bundle gets too hot to hold, put it on the ground (preferably not in a field 
of dry grass) and use two sticks to manipulate and pack it together, blowing extra hard and long.  

At this point it would also be advisable to have reasonable fire building and maintenance skills so that 
you can expand on your fire once you get flame and won’t have to stand in front of a smoking fire of vari-
ously misplaced chunks of green, rotten, overly large, pressure treated, or otherwise unsuitable fuel units.  

Fire building and maintenance is a skill all its own, but that’s another story.  Good Luck!
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