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THE JAM 
JAR JET
 By William Gurstelle

Set up: p.105 Make it: p.106 Use it: p.109

Don’t think you can build a 
jet engine at home? Here’s 
a simple jet engine — a 
pulsejet — that you can 
make out of a jam jar in an 
afternoon. All it takes is 
bending some wire and 
punching a few holes. >>
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Turbojets and fanjets contain hundreds 
of rotating parts. But the ancestors of 
these designs, called pulsejets, convert 
fuel and air into propulsive force by using 
a fixed geometry of chambers and ducts, 
with no moving parts. The simplest pulsejet 
is the Reynst combustor, which uses one 
opening for both air intake and exhaust.
 The pioneering Swiss jet engineer Francois 
Reynst discovered this combustor as a pyro-
maniac child. He perforated the lid of 
a glass jar, put a small amount of alcohol 
inside, and lit the top. Flames shot out of 
the hole and then were sucked back into 
the bottle before being ejected again. This 
almost-magical process repeated until 
all of the fuel was expended. Reynst had 
discovered a jar that literally breathed fire, 
like St. George’s dragon. Our jam jar jet is 
based on Reynst’s discovery.

JOIN THE JET SET

William Gurstelle enjoys making interesting things that go whoosh then splat. He is the author of Backyard Ballistics 
(2001), Building Bots (2002), and The Art of the Catapult (2004). Visit backyard-ballistics.com for more information.
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HOW IT WORKS
When the fuel and air inside the jar first ignite, the 
jam jar jet generates a burst of hot gas, raising the 
internal pressure and pushing the gas out. The 
exiting gas leaves a slight vacuum behind, and fresh 
air rushes back into the jar to fill the void. More 
methanol mixes with the fresh air in the still-hot jar, 
triggering another combustion. Scientists call the 
resulting cycle relaxation oscillation.
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HEAT DIFFUSION
The copper diffuser 
also conducts heat and 
transfers it out to the four 
wires that it hangs from. 
The long wires radiate 
heat to the air outside, 
which takes some thermal 
expansion strain off the 
jar, reducing the risk of 
cracking the glass.

AIR FLOW
Inside the jar, a conical copper 
diffuser ring guides the flow of the 
gases so that they follow a simple 
whirl pattern. This improves the ef-
ficiency of the combustion cycle.

The V-1
The pulsejet engine is simple, cheap, 
and powerful, but isn’t used in 
commercial aviation because large 

versions are incredibly noisy, and they vibrate like 
gigantic, unbalanced chain saws. Invented in the 
early 20th century, pulsejet engines had no practi-
cal use until German scientist Paul Schmidt devel-
oped a no-frills but dependable pulsejet-powered 
cruise missile. This was the notorious V-1 rocket, 
a.k.a. the “buzz bomb,” which terrorized Britain dur-
ing World War II.
 The V-1 was a 25-foot tube with two stubby wings. 
Its simple engine gave the missile a range of about 
150 miles with an explosive payload of nearly a ton. 
The first V-1 hit London on June 12, 1943. At the 
height of their use, 190 were launched daily. The V-1 
attacks ended only when the Allies marched back 
through Europe, and seized the missiles’ launch 
sites, which were located across the English Chan-
nel. 

INTAKE AND EXHAUST
A ½" diameter hole drilled 
in the center of the Mason 
jar lid serves as both the 
air intake and exhaust 
port. Most functional 
pulsejet engine designs 
use two separate ports, but 
because the combustion 
cycle’s intake and exhaust 
stages are not simultane-
ous, pulsejets can also 
use a single port. The 
continuous combustion 
cycles of more advanced jet 
engines, such as turbojets, 
require separate intake and 
exhaust ports.
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MATERIALS

[A] Pint-sized Mason jar 
with extra screw caps and 
lids

[B] 22- to 26-gauge 
magnet wire (thin enamel-
coated copper)

[C] 1½" to 1¼" copper 
drain/waste/vent (DWV) 
reducing fitting

[D] 1¼" to 1" copper DWV 
reducing fitting Available 
at home centers or hard-
ware stores. These two 
pipe fittings are for the 
conical air diffuser.

[E] Small bottle of 
methanol Available at 
auto supply stores as gas-
line antifreeze; common 
brands include Heet and 
Pyroil. Methanol absorbs 
water readily, which is why 
it works well as gas-line 
antifreeze. But this prop-
erty also causes it to go 
bad quickly, so you should 
always use fresh methanol. 

SET UP.

[NOT SHOWN]
Package of long fireplace 
matches, or a long-handled 
barbeque lighter

Table salt (optional)

Boric acid crystals 
(optional)

1' long, 1" diameter plastic 
or metal pipe (optional) 
Optional items are for 
experimental variations.

TOOLS

Electric drill with ½" and 
1" drill bits

Wire cutters

File or sandpaper

Teaspoon measure

Cookie sheet

Refrigerator/freezer

Safety glasses

Gloves

SAFETY GUIDELINES
This is a jet engine you’re building, a tempest in a tea-
pot. I’ve never had any problems with this design, but 
no one — not me, not this magazine — can guarantee 
your safety. If you do choose to go forward with this 
project, here are some important safety measures.
1. Do not experiment with different sized jars and 
openings. A too-large jar with a too-small opening 
might result in an explosion of glass shards.
2. Use no more and no less fuel than directed. Wipe 
up any spilled fuel immediately.
3. Use only the parts listed in the directions. These are 
proven to work safely, and I haven't tried or analyzed 
all the substitutions that people might think of.
4. Wear gloves and safety glasses or goggles.
5. Do not handle the jar for 5 minutes after a success-
ful run, and then be sure to tap it first to make sure it 
is cool enough. The Reynst combustor is an extremely 
efficient heating device, and it gets hot enough to 
burn skin after just a few seconds of run time. 
6. After a long run, the glass jar may crack. If so, 
carefully sweep the entire assembly into a bag 
without touching it. Seal the bag and throw it in the 
trash. Jars are cheap enough, so just get another one.
7. Keep spectators at a safe distance.
8. Always ignite the engine with a long-handled match 
or barbeque lighter, to avoid getting burned by the 
pulse of hot gas that immediately follows ignition.
9. Examine all parts for wear before and after use. 
Discard any worn parts.
10. Always use common sense before, during, and 
after running the jam jar jet.
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CONSTRUCT YOUR 
JAM JAR JET

START>>
1. DRILL THE PORT

Drill a ½" diameter hole 
in the lid of the jar. Use a file or sand-
paper to completely remove the burr. 
If the hole is so jagged that it cannot 
be made smooth and round, discard 
the lid and re-drill another one.

Time: An Afternoon  Complexity: Low

2. 
DRILL THE 
DIFFUSER HOLES

Drill four 1" diameter holes in the 
small copper adapter. The holes 
should be located about ¼" down 
from the smaller, 1" diameter end. 
Space the holes evenly around the 
perimeter at 90, 180, and 270 degrees 
from the first hole.

3. ASSEMBLE THE 
DIFFUSER 

Insert the large end of the small 
copper adapter into the small end 
of the large copper adapter. Press-fit 
them together firmly. This forms the 
conically shaped jet diffuser and 
heat sink.

MAKE IT.
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4. CUT THE DIFFUSER 
WIRES

Cut four 4" long wires from the spool 
of magnet wire.

5. ATTACH THE WIRES 
Loop one wire through each 

one of the holes you just drilled, and 
tie a knot. Extend the other end of 
the wires outward, radially, from the 
diffuser cone.

6. SUSPEND THE 
DIFFUSER 

Center the copper diffuser in the mid-
dle of the jar. Crimp the wires over the 
edge of the jar so that the cone hangs 
suspended close to the top of the jar, 
with a gap of about ¼" between the 
diffuser and the top.

7. ADD THE FUEL 
Carefully pour or use an eye-

dropper to measure and add 5 to 10ml 
(roughly 1-2 teaspoons) of methanol 
into the bottom of the jar. You can vary 
the amount of methanol by a small 
amount to improve performance. At 
most, the methanol should just cover 
the bottom of the jar.

8. CLOSE THE JAR 
Screw the Mason jar lid down 

onto the jar and over the copper wires. 
The lid will hold the diffuser cone 
securely in place at the top of the jar.
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9. VAPORIZE SOME  
OF THE FUEL 

Prepare the jar by letting it sit in the 
freezer for two minutes. Hold your 
thumb over the opening in the lid. Vig-
orously swirl and shake the methanol 
inside the jar. Place the jam jar jet on 
a cookie sheet and place the cookie 
sheet on a secure surface, away from 
any flammable objects.

10. FIRE IT UP 
Wearing safety glasses 

and gloves, hold a flame over the 
opening in the jar’s lid.

The fuel will ignite, and for the next 
5 to 15 seconds, the jam jar jet will 
cycle, pulse, and buzz, running at a 
low but audible frequency of about 
20Hz, depending on conditions in the 
jar and in the surrounding air. With the 
lights down low, you’ll enjoy a noisy, 
deep blue pulse of flame that grows 
and shrinks under the lid as the jar 
breathes fire. It’s an amazing effect.

NOTE: When you remove 
your finger from the hole, 
you should notice a slight 
pressure release, and the 
jar should make a very 
faint “pffft” sound. If you 
feel no slight pressure and 
hear no sound, shake the 
jar again. If there is still no 
pressure, there is a leak 
in the seal of the jar that 
you’ll need to fix.

Pint-Sized Fireworks
During the air-intake part of the cycle, 
the bottom of the jam jar jet glows 
brightly. The photo on page 102 shows 
the blue flame you'll get from burning 
straight methanol, and this photo (at 
right) shows the yellow variant that 
comes from adding a little salt to 
the fuel. By adding salt or boric acid 
crystals, you can color your flames in 
a variety of attractive, retina-burning 
hues, as described on the next page.
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FLAMBÉ RECIPES
Here are some interesting variations on the jam jar 
jet that you can experiment with:

1. For a bright yellow flame instead of the blue, add a 
pinch of table salt to the methanol.

2. For green-colored flame, add a pinch of boric acid 
crystals to the methanol.

3. To amplify the sound of the jet, hold a tube a half 
inch or so above the hole. You can use a metal or 
plastic pipe, and even the cardboard from a roll of 
paper towels will last a little while.

Use pliers or a gloved hand to hold the tube in posi-
tion. Experiment with the length and diameter of the 
tube. When the size is right, you’ll be rewarded with 
an unmistakably loud, deep, resonant buzz. 

4. Some enthusiasts make Reynst combustors with 
metal jars instead of glass, and outfit them with 
resonator tubes permanently attached above the 
hole. These are sometimes termed “snorkelers.”

The most advanced snorkelers also have fuel-feed 
systems that drip methanol into the combustion 
chamber, which allows them to sustain combustion 
for long periods of time.

TROUBLESHOOTING
If the methanol burns with a single big whoosh 
instead of pulsing: 
» Check the size of the hole and make sure it is 
accurately drilled to a ½" diameter. 

» Be sure to place the jar in the freezer for two 
minutes before lighting. In my experience, slightly 
cooling the fuel and the jar improves performance.

» Make certain the jar is charged with the recom-
mended amount and type of fuel.

If you hold the long match over the opening and 
it doesn’t ignite, or it does ignite but the pulse 
is weak:
» Make sure the methanol is fresh.

» Cool down the jar in the freezer for two minutes. 

» Start with just one teaspoonful of fuel in the 
bottom, and vary the amount slightly until you get 
better performance results.

» Check the seal by listening for the “pffft” when 
you remove your finger from the hole. If necessary, 
rejigger the lid to get a good seal. 

» Reposition the diffuser by adjusting the support 
wires, or try shortening the diffuser by removing the 
bottom section.

If the jar cracks:
» Carefully dispose of the broken jar and replace 
it with another one of the same size. The Reynst 
combustor/pulsejet is a very efficient burner and 
therefore extracts a lot of heat from the fuel very 
quickly. If the jar you’re using cannot handle the 
rapid expansion, it will crack.

RESOURCES
Pulsating Combustion: The Collected Works of F.H. 
Reynst, Pergamon Press, 1961

Homemade pulsejets webpage and discussion 
forum: pulse-jets.com

Larry Cottrill’s jetZILLA, an online magazine of
amateur jet propulsion: jetzilla.com

USE IT.
TIPS AND TRICKS 
FOR YOUR 
JAM JAR JET
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