
INVENTOR (OSOrE @d hir ielisin .DEire, tsfi. T-h. €!qt[€'s calild€B Go y' inch
lhic[ dil weiqh b6lw€€u 6ix 6d 3o@n po@ds but n@d odt be r/S o! t/r6 ilch rh!.&
@d e€iEh iwo poe&. CoEbsdoh chtube! @d EdiJold @€Ebly, c€nl6r, cytiDde!, liqLt.

By Robert Gannon

fTLOOKS like ä piece oI stovepipe andI weiChs about 40 pounds.If it lives up
to the cläims of its 3s-vear-old inventor.
Ilarold Kosoff of Philadelphia, this
rcvolutionarv new enEine insrailed in
your basement fo. an estimated $200
would, among other things, supply elec-
tricity at about one-sixth tle cost of
what you now pay.

The machine is a ftee-piston engine.
änd it consists essentially of a closedend
tube with two loose pistons separated
by a combustion chamber. When tuel
ignites in the center, the pistons fly
apalt, compless air in the two ends o{
the tube, bounce on the happed air, then
rush back toward the cetrter. where
they ienite mor€ fuel.

The enEine nms with no discernible
vibration, a minimum of noise and a
hieh deeree of efficiency. It dan use a
variety of tuels-it has be€n run on

propane and butane gas, alcohol and
gasoline. In addition, the 20-hp power
plant is so simply constructed it could
be mänulactüed for far less than any-
thing else around. In fact, invento.
Kosoff built the free-piston engine in
his garage with a lathe and a dritl press.
By using lighter, thinner materials iis
weight should be cut from 40 to about 20
pounds.

Kosoff is extremely proud of his cle-
ation. When we intewiewed him {or MI
he said:

"It's had to talk about the engine
without sounding immodest. But, rcally,
I can't think of anr.thing since the ad-
veDt of the internal combustion engine
that this can be likened to. Unless I'm
completely wrons, this is the fiIst major
breakthrough in engine technology in
maybe 75 years."

Most engines tuin things-a wheel, a
pulley and belt, a drive shaft-but
Kosofi's doesn't. It pumps. And this fact
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-that it's a combination motor and
compressor-is what makes it äppeäi so
promising.

For example, täke emciency-the
amout oI tueI used for the amount oI
work produced-this probably is the
most important factor in comparing one
encine to änother. Here Kosofi's ma-
chine lates high for two Easons: high
comprcssion Iatio änd a minimum of
moving parts.

The compression 
"atio 

is roughly 16: 1,
close to the theorctical practicäl limit
and about the same as a ilesel, one oI
th€ most efficient of aü engines.

Kosofi's engine has only two moving

pa s, the pistons. It has no clankshaft,
bea ngs, wrist pins, valves, power take-
ofis, täppels, etc. What's more, the pis-
tons have been undercut so that there
are only two square inches of contact
surface to produce tuiction.

"O sina[y I calculated the mechani-
cal efficiency to be about 80 per cent,"
said Kosoff. "I was delighted. But I've
had to Evise my thinkins. It's hieher."

The two pistois are identical. Run-
nins fuü speed, they are so well balanced
that iI it weren't for the noise (about as
much as from a model-airplane engine
ruming \dthout a mufrer) you'd hardly
know the lconthued. on pase 139)
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in spite of a crackup in a bog last year:.
Before the accident. caused by gusty wind,
chiel desisner Wimpenny had flown 933
yärds to win ä prize o{ 50 pounds tor the
tust mar-powered plane to fly more than
half a mile. Both Pu.mn and Sumpac have
flo$n though turDs of 70-80 deg.ees.

The PuJfin people have a lot of faith in
an all-new wine they have for Pufrn Mark
II, which they are now building. The
Sumpac people feel equally confident
about a newly modified Sirmpac. Many oI
the oricinal goup have left üe University
but new members have ioined ,t. Andrcw
Lassiere, group chairman, says tlE new
Sümpac will soon be rcady.

These two stil hold the lead althoueh
therc is lots of mänpowered activity around
the United Kingdom. The Royal Aemnau-
trcs Society, rnade up of Britäin's top avia-
tion experts, gatbered a turd oI 5.000
pounds shortly after the Kremer pdze was
arnoÜnced; the nAS fund vras to aid coE-
tende$ with good designs but no money to
work with. The gloup was delused with
requests but so far has made gants to only
five. Soutl*'ampton, the de I{avilland
sloup, Southsd made three. Two others
häve received qfanls, one called the Wood-
ford Group, which has a pedat-plane de-
sign, and one called the Eamborough Man'
Powered Omitbopter Club, which has, as
its name imphes, a whg-flapping de§ig!
The detäils of the last-mentioned arc secret,
but just knowg it's in the race must warm
the hearts of old wins-flapping enthusiasts

Wondertul New Engine
tcotutituLed lrom pdse 7r)

engine is going. You lift it and it vibrates
like an electric dill.

But what can an engine do that only
pumps-that doesrlt directly turn a &ive
shaft? Plenty. Kosotr hooks his prototvp€
to a compressed air tänk and 6Is it at the
Iate of 60 cubic feet p€r minute That's
faster than the rate of service stätion air
compresso6. "The gas compressiotr market
is a $600-Diliotr-a-year business,'' s:id
Kosotr u.ith a faraway look. "That includes
pneumatic mad-buildinc machines, com-
äercial spray-paint equipment, building
conskuction gear. Every manufactuer has
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BECO\IEnY DOAT tesrsd io! Air Forc6 i€hieves
Epd.6 carauleE doh cl sed. El€ctronicdllv
guided vessEl dlops IioB pi6e, B@euvers i;
cEp8ulo, cuts loose c.asul6i chute. th6n li!e6
net ov6r copsul€. M6ts dr e@h side ot boar
erecl theEs6lv6s wbeD oDerdrioE is cohDlere,
Tho pl@o Etum6, trdiliDq hap€re qeG rhdr
s@.8 tho m@ts, picLr up cdp€ule, rb6D bodt.

ACCOBDION fOLDm swiDEioq pool .over
r6€d! !o biq bel.s to operatg iL Etecticouy
powered dll-eolol rop M. or wheelB. c6 b6
roued @cy to gocgo ,or quick our.t-siqht
sloioq€. lt6 s*it.h is oE c cod ihor c@ be
Üpluqsed lo plevdl tot§ tm rodovi.q cover,
gofülq iDlo dutch- PoolDect, b... 1600 South
UdoD Avo., BoLeBfol.L Calit., i! rhq nale!.

lcotuinbed. trorn pdse 13s1
a source ol compressed air; every machinF
shop has a comFessor.

"A lwo-hp Fngine air.ompressor com-
bination such as those used iD sas starions
cosls aboul S500.I beiiFvc my eneiie could
be sold {or less than s200 '

But tlle gyeat exppcration for rhe Iururc
oI the free-pjston engine is in generaljng
elect ical cunent, Kosofi believes. r#it}
magnels inseried inlo the pinons and coils
wound around ihe (ylirders, a senFraLor
would be creared thäl con.eivablv could
produce elecrrrcitv for about ä half-.en!
per kjlowatt Thal ssix to ten Iimes.heäper
than the ulilry compänies charge! üe in-

Though he hasn t nade ä working gene-
raror yet. Kosoff calculales üat if his proro
twe were adäpted it would produce from
tour ro six kilosälrs, enolrsh for än aver-
age home. The engine rüs at the ratc of
3,?00 ignitio. cycles per minute now. WitI
a slight change of piston.weishr, thar could
be changed to 3,600-pe ect for 60-cvcle

"A ffve-kilowatt electric geneiator
operated by sas (as used in ra.ses) could
be sold {or less than 9200. As a bonus. the
heat of the e,üaust could be diverted to
the hot wäter tank. Youd get hot water

To use a ftee-piston engine for ä cär the
pumping äctior would have to be convert€d
to shaft rctation. The way to do that, ac-
cording to a Kosofi paient, is to pump
hydraulic guid under hieh Fessure past
the blades of a turbine-which would spin
the turbine shaft.

He feels that a ftee-piston-engine-driven
car should get 40 mpg, mainly because
such friction-producing items as gears,
difierential, driv€ shaft, etc., would be
missing and the totäl car w€ight redüced
by about 1,000 pounds. "You'd also have a
better de, because you'd have eliminated
the biggest sowce of vibration-the con-
ventional eneine."

Kosofi's been working on his engine {or
a long time: He started back in high schoot
wheD "for some rcason I became interested
in perpetual notion machines, approached
ftom a thermodynaaic poiDt of view."

He checked the narket and found en-



Cines called "free piston" that Iooked
plomising. Trcuble was, the pistom weren't
truly tuee. They were s,-nchronized by
mechanical cormections. "I suddenly got an
intuition," he said, "ihat those linkages
weien't neces§ary."

By the time Kosofi discovered how to do
without them (with an ineenious self-
regulating air välve system ihat elimjnated
80 per ceni of all moving parts) he had
received his B.A. in physics from Phila-
delphia's Temple University, studied me-
chanical engineering at Drexel Institute
and become a part-time computer pm-

As he got nearer io achievine a working
model development problems sot tougher
aod he spent more time ir the garaee and
less time onprogram computers. One prob-
Iem was how to start the engiDe. One
method would be to give it a blast of air to
ddve the pistons äpart. But Kosofi had no
such equipment and, besides, the machine
wäs desiened for use \rhere no conpressed
aü would be available.

Solutionr a 22 shell with the slue re-
ptaced by Sterno to keep the powder from
falling out. To stäIt the eDgiDe, a shell is
placed in an apelture in üe ignition
chamber. a cover is screwed on and a smatl
ffring hammer on a spring slipped into
place. It takes about 15 seconds. But it
took six weeks to vork it out.

Now that the engine is completed,
Kosoff's problem is to find a company in'
tercsted iD developing it further. A similar
engine, loudly touted as "free piston," was
inboduced in this country a few yeärs ago.
Bui because of excessive moviDg pads änd
complications, the engine proved too ex-

Kosofi says he has tried to interest 25
companies, without success. Since his
patent has been ßsu€d, however, the pub-
liciry has broueht letters oI iDquiry from
foreisn mmufäcturers and a few small
Ame cancompmies.

It's been a lore toush road for Kosofi.
"Instead of spending money {or photo$a-
phy or hot rods or something, I put it into
the engine," he said. (He admits he's so
broke he had to sell his shop equipment.)
"I excluded everlthing else from my life
for years. Now we'll see. Ask me in six
months if it has been worth it."
By then I should know." '
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Tough new ;äuk tof-i
tough sealing iobs!

DAP'
BUTYL.FLEX'
Butylrubber base in this qual-
ity caulk means 5 times the
service lile of ordina,y oil'base
cäLlks. Best for weathertight
sealinc oi rlashins jolnts, door
and window irames, Sold in
ca.tridges or new pressu.e cans at hard
ware, paint, buildlne supply stores.
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