REX RESEARCH
P O BOX 19250

‘ ',\I FoLio
NR. A24. AU (=025-AU7)
TITLE:

AUTOMORILES & 7

( Miscelaneo u.:.)

025-AU7 AUTOMOBILES # 7 (MISCELL. ARTICLES) --- Dozens more curiosity-
arousing & attention-grabbing articles including: super safe cars..super
engine  prototypes...Wood-fuel powered cars...Acetylene power..."Irol"

fuel..Suspensions.."Danger Meter" for your windshield ( helps prevent
misjudgments).. ) ' ’ ]



Emulsifiers—chemicals that allow water
and gasoline to mix thoroughly—are es-

sential to making watered fuel efficient.
Here Ewbank weighs them out.

Mix gas with water
for more mpg?

Here’s the latest in the decades-old quest to mix fuel
and water for economy and low emissions

By ROBERT WESTGATE

Water in your gas?

For years oil companies and dry-
ing-additive manufacturers have
lectured us about the dangers of
water in our gas tanks. However,
water may soon replace the tiger.

High-test gas, emission-control
devices, and catalytic mufflers might
even become as extinct as the Ed-
sel if a new, revolutionary emulsi-
fied fuel—containing up to 30 per-
cent water—proves successful, and
is marketed by the oil companies.
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That’s the claim made by Walter
Ewbank, professor of aerospace,
mechanical, and nuclear engineer-
ing at the University of Oklahoma.
Since 1965, Ewbank has been ex-
perimenting with emulsifying pro-
cesses that enable water and gaso-
line—proverbial non-mixers—to be
thoroughly blended and to produce
several important advantages in
your car’s engine.

ldea not new

Experiments aimed at emulsify-
ing gasoline and water in an at-
tempt to extract more of the poten-

tial energy in the fuel began at
least 40 years ago. Traditionally,
experimenters used emulsifying ag-
ents—chemicals that keep the sep-
arated particles of gas and water
from separating.

In a newer project, inventor
Tiric Cottell has demonstrated an
ultrasonic device that emulsifies the
gas and water just before they en-
ter the combustion chamber. [PS,
Nov. "72].

Professor Ewbank’s process is a
refinement of an earlier one devel-
oped by Charles Belknap of High-
land Park, Mich. In 1924, Belknap
patented a fuel consisting of water,
kerosene, gasoline, and an emulsi-
fying agent. The mixture was agi-
tated and forced through a homog-
enizing valve at about 4000 psi.

Officials at Exxon said experi-
ments with mixtures similar to Belk-
nap’s were abandoned because the
emulsion was not stable at extreme
temperatures—the ingredients sep-
arated out. Ewbank’s fuel consists
primarily of gasoline, water, and
various emulsifying agents that al-
low the two to mix. It does not
become unstable at extreme tem-
peratures.

Lower emissions, better mileage

Tuel-water emulsions produce
lower emissions and better gas mile-
age because they bring into play
several well-known effects. First, the
water acts as a coolant. The lowered
combustion temperatures permit us-
ing a leaner air-fuel mixture with-
out exhaust-valve burning or knock-
ing—thus reducing emissions and
producing more power per unit of
fuel.

Second, while the evaporated wa-
ter cools during compression stroke,
it adds mass during the power
stroke. Ewbank says a 30 percent
improvement in thermal efficiency
is “theoretically possible.”

But does the gas-water mix dam-
age an engine? Ewbank’s 1967
Dodge wagon now has more than
102,000 miles on its odometer—
about 10,000 miles with his mix—
and it has never had a major over-
haul. Ewbank said he’s disassem-
bled the motor to see if the mix
had caused any damage. It hadn’t.

He's also used his fuel for 3000-
4000 miles in a 1973 VW with fuel
injection and 3000-4000 miles in a
1973 Dodge Dart with a rebuilt
carburetor. Water proportions in
the mix tested in these two cars
were as high as 50 percent. He says
that EPA emissions standards were
met or exceeded without control
devices after the cars were warmed
up.

Continued
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Mix gas with water for more mpg?

Postal trucks are run on dynamometer
while emission levels are precisely mea-

his mixes has passed the EPA hy-

drocarbon emission standards in an

EPA-type test of a simulated typi-

cal commuter trip including a cold

start. Most of the high, serious HC

£ “issions occur when a vehicle is
. started.

But Ewbank’s 1973 Dodge—with
the mix and without controls—did
pass the 1975 cold-start standards
for CO and NO,. It met none of
the 1975 standards while burning
unwatered gas with the 1973 con-
trol devices.

Last November, the California
Air Resources Board conducted
emission tests on a 1970 Chevrolet
at its E1 Monte lab, using a 14.4
percent water mixture.

The average emissions of hydro-
carbons, carbon monoxide, and nit-
rogen oxide were lowered by the
use of the mixture, compared to
emissions when using a baseline
test fuel (Indolene) in the hot-
start tests. Emissions of CO and
NO;, also were reduced when using
the mixture in cold-start tests. How-
ever, both hydrocarbon emissions
and the hydrocarbon reactivity ra-
tio increased in this case. A 1973
Plymouth Duster (factory certified
at 2.1 gm/mile HC, 22.0 gm/mile
CO, and 2.3 gm/mile NO,) was
hot-start tested with a fuel watered
30 percent by Automotive Envi-

; mental Systems, Inc.,, West-

._.inster, Calif. The resulting emis-
sion rates were much lower: 0.334
HC, 1.91 CO and 0.328 NO,.

Some engineers believe the HC
rate could be lowered further by
using more volatile additives. Even

sured, before they’re put into service.
Engines are tuned before testing.

lower HC emissions might result
from using one of the new hydro-
carbonless synthetic oils in the
crankcase. No cold-weather starting
problems have been experienced so
far by the test center or the Nor-
man Post Office—where the tem-
peratures dropped to zero degrees—
but the engines of the test vehicles
have been well tuned and new, well-
charged batteries have been used.

Water damage?
Possible damage to the internal

_parts of the engine, the muffler, and

tailpipe from the excess water pro-
duced by the fuel mix is an un-
known. Ewbank claims that since
a gallon of gasoline produces a gal-
lon of water in burning, the exhaust
system already is saturated and no
further damage is possible. His
station wagon showed no corrosion
damage after 10,000 miles with the
mix. Other engineers are not so
sure, and even Ewbank admits a
50,000-mile endurance run will be
necessary to prove these points.

The mix tends to separate over
long periods of time. An earlier
mix was dropped because it sep-
arated after six to eight weeks, but
Ewbank hopes a newer mix will
have an eight- to 10-month shelf
life. This separation tendency could
be a serious drawback in a service
station storage tank or in a car used
infrequently.

Will you be buying watered gas
soon? Not for several years, at least.
A lot of questions remain unan-
swered. And a lot of problems still
need solving. CHE
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“ Mix gas with water for more mpg?
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Fuel is weighed during emission testing to determine exact
amount consumed. Hose from container feeds gas to carb.

Car owners might expect the fol-
lowing, Ewbank says, if his fuel
is marketed:

@ Seven to 15 percent better
mileage, depending on the propor-
tion of water,

® Savings from removing fuel-
wasting emission-control devices.

® Savings when cars with high-
compression engines are designed
to use the fuel. The low test (89.4
to 91 octane) mix acts like high
test (100 octane) unwatered gas.
Lead can be entirely eliminated,
too; another saving.

o Possibly cheaper fuel cost.
However, Ewbank doubts the actu-
al price of the new fuel would be
more than a cent or two less to the
consumer than normal gas. The wa-
ter and additives would cost ap-
proximately one cent a gallon—
about the present cost of lead.
Manufacturing costs might be five
to 10 percent lower, but taxes and
distribution could eat up the dif-
ference, he predicts.

In-service trial

Since November, 1973, the U.S.
Postal Service has been testing the
mix in four of its vehicles to deter-
mine if it really provides better fuel
mileage and reduces exhaust emis-
sions. Blair L. Wildermuth, direct-
or of the Postal Service’s Mainten-
ance Technical Support Center in
Norman, Okla., says, “We want to
know if the fuel will be cost-effec-
tive for the 100,000 vehicles we own
and the 124,000 we lease. Even if
we get only five percent better mile-
age, and can eliminate the emis-
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an

sion controls and catalytic mufflers,
it will be valuable for us.” He esti-
mated that the controls and muf-
flers will cost at least $130 a year
extra per vehicle, plus the cost of
replacements when needed.

Incomplete tests have been per-
formed with two 4-ton jeeps and
two V4-ton trucks without emission-
control devices. When using a mix-
ture containing about 13 percent
water, the vehicles get about three
mpg better mileage than similar
vehicles using normal gasoline plus
1973 devices. The trucks burn-
ing the mix also passed 1975 EPA
emission standards without controls
—once they were warmed up—where-
as the other trucks, with emission-
control systems and using normal
gas, did not.

Test procedures

The professor delivers his emul-
sion to the Oklahoma campus,
where Ben Barrow, an automotive
equipment specialist, mixes it with
regular gas. Barrow first puts the
trucks through a long series of tests
on a dynamometer for about 150
miles, followed by a stop-and-go,
simulated delivery route over 108
miles of city streets, an expressway,
and pot-holed country roads.

But first the vehicles are tuned to
manufacturer’s specifications with
a Sun analyzer and run on regular
gasoline. A variety of readings—
vacuum, rpm, mpg, CO, HC, NO,
—are taken on the Sun and three
other emission analyzers.

Speed is then lowered to 30 mph
at eight hp and new readings are

fuel mix. Except at startups, mix burns exceptionally clean.

taken. The trucks are then switched
over to the mix (weighed to the
hundredth of a pound and kept
apart from the truck’s regular fuel
tank in a five gallon Jerry can),
returned, and tested in a similar
manner to the normal fuel test. The
only differences in engine opera-
tion are much lower emission levels.

Problems

As with
not clear

any new process. all is
sailing with’ " Ewbank’s
fuel mix. Problems exist. Some
have been solved; other questions
remain unanswered. Some of them
are: Water apparently reduces the
volatility of the mix, producing
harder starts, and higher-than-nor-
mal initial hydrocarbon emissions
than with unwatered gas. This has
been partly corrected by adding
higher-volatility (18-pound Reid
vapor pressure) gasoline, much as
refineries do for customers in wet.
cold climates.

These cold-start emission levels
must be lowered if the mix is to
meet 1975 standards without cat-
alytic mufflers and even an air
pump. The 13 percent mix easily
passed these standards in state-in-
spection-type tests made by the
Postal Service after engines were
warmed up by running the vehicles
for 10 miles on a dynamometer at
48 mph at 24 hp. (No figures are
available yet on a 30 percent mix,
also being tested by the Postal
Service.)

Ewbank admits that when not
using a catalytic converter, none of
Coniinued
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Brewery superintendent Herman Reese adds wood to the hopper of
the first truck he converted. Below, o diagrom of the producer
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ARDWOOD chips are now driv-
ing the first solid-fuel trucks to
appear on American highways. The
standard gasoline motors of these
trucks have been converted to the
use of producer gas, a mixture com-
posed of hydrogen, methane, carbon
monoxide, carbon dioxide, and vari-
ous tar gases. Pictured on this page
is an experimental conversion made
by the Rheingold Brewery of New
York City, and believed to be among
the first efforts in this country to
adapt producer gas for use in com-
mercial vehicles.
Under ordinary driving conditions,
wood is added to the gas producer

Chunks of charcool-like ash are removed from
the generater daily through o cleonout door

Before it enters the motor, the gos is mixed
with cir by the perfcroted valve on the pipe
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Gas generated by wood chips is the fuel which powers this truck of the U. S. Forest Products Laboratory

every 50 to 60 miles. Hardwood, cut into
chips less than 4" in length to prevent arch-
ing or pocketing in the generator, is used in
preference to softwood such as pine because
it leaves fewer tars and gummy residues.
Even so, the cooling tanks and filters on the
vehicle must be cleaned every 900 miles, and
motor overhauls are in order every 5,000 to
§,000 miles.

Technical studies indicate that about 1.76
Ih. of wood are required per horsepower
hour. Gas producers fueled by coal or coke
are more efficient, but thev are much larger
and more complicated. WwWith wood, if no ma-
jor changes are made in converting the en-
gine, the maximum horsepower is about 70
percent of that on gasoline, provided that
the spark is advanced and the fire is proper-
ly managed. But if the compression ratio of
the motor is increased (producer gas knocks

“less readily than gasoline), horsepower can
be pushed up to 85 or 90 percent of the gaso-
line rating. In general, tests show that sub-
stantially more gear-shifting is needed with
producer gas.

When a cold start is to be made, wood is
added from the top of the hopper and an
electric fan is attached to the gas offtake
pipe so as to suck a current of air through
the producer. Ten minutes after the wood is
lighted, the generator manufactures enough
gas to run the truck. Starting the engine on
gasoline will create sufficient suction to
build up the fire, but this takes much longer.

As shown in the schematic drawing, the
gas producer is a downdraft type. Air is
supplied to the fire—within the conical walls
of the refractory, or gas-generating area—
by five air nozzles which run through the

JANUARY, 194}

firebrick from the outer air jacket. The gas,
produced by partial combustion of the fuel,
flows out the offtake pipe to four cleaning
and cooling tanks, fitted with baffles and
connected in series. As it is cooled the gas
becomes denser (under Boyle's Law) and
hence more B.T.U.'s are supplied to the mo-
tor at each intake stroke.

A condensate trap is provided at the end
of the fourth cooling tank to catch any mois-
ture deposited by the gas. which next passes
through a steel-wool filter and oil bath in a
tank on the running board. Just before the
gas pipe reaches the intake manifold. a
valve admits air to the gas. at about a one-
to-one ratio, and the mixture is then fed
past the throttle to the motor.

During stand-by periods with the motor
off, the stack valve at the top of the pro-
ducer is opened, giving enough air to keep
the fire going. This valve is also used to re-
lease excess gases at the end of the day. A
dashboard control affords a means of vary-
ing the amount of air mixed with the gas as
it enters the motor: the correct setting
changes frequently with the behavior of the
fire and the speed of the engine. In practice.
the driver controls speed with the throttle
and intermittently readjusts the air-gas
mixture for best performance. Direct link-
age of the two controls is not practicable.

Whether such vehicles, long familiar in
Europe, will succeed in replacing conven-
tional trucks in this country depends in
large part on whether gasoline shortages
become more acute. Certainly the indica-
tions are that reduced power and more fre-

quent servicing lay heavy handicaps on pro-

ducer gas in free competition with gasoline,
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Nonskid System. For traction
on slippery surfaces, the tire ‘‘chain,”
or track, diagrammed below can be
put into action by merely pulling a
lever. When the track is not in use,
-spring-loaded guides mounted on the
axle hold it away from the tire, which
then is free to run on the roadway

YT et T - ks

through a gap left in the track’s crossbars.
Pulling the lever moves an idler pulley that
tightens the track’'s guides against the
wheel. The upper right-hand drawing shows
the track in its free-turning position, tire
resting on the ground; drawing below it,
wheel as it turns the track. It was invented
by C. W. Hunter, of Bryn Mawr, Pa.

o

. TIGHTENING .

_ - TRACK MAKES
GUIDE )7 TuRN
" WITH

. AND SIDE-CHAINS
i T T
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Auto Sprouts a Wing. It’s not a
style for the everyday motorist—but it’s a
style that will do the everyday motorist a
lot of good. The car above with the fin
sticking out at its side is testing United
States Rubber Co. tires on the bed of a dry
lake near Lancaster, Calif. As can be seen
at the left, the fin is a section of an airplane
wing. It exerts inward thrust to offset cen-
trifugal force on curves and allows the car to
rip around a five-mile circular track at 90
m.p.h, as if it were on a straightaway,

Water Vaporizer Designed
"to Eliminate Carbon

SIMPLE water-vapor device con-

necting the radiator and intake mani-
fold is designed to prevent carbon for-
mation in automobile cylinders and to
dissolve old carbon deposits.

It consists of a connection to the water
discharge pipe near the radiator, an auto-
matic valve installed in the gasoline in-
take manifold, above the butterfly valve,
and a length of small copper tubing join-
ing the two fittings.

Through four small holes in the body
of the automatic valve, air is mixed with

Arrows indicate radiator-manifold connection

the water in order to vaporize it. The
water is tuken from the circulating sys-
temn so that no extra tank is necessary,
the amount being regulated automatically
by the speed of the engine. It is shut off
automatically when the engine stops.
The distinctive feature about
device is its simplicity.
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More good reports on Charlie Brown’s Power Pak humidifier for saving
gasoline and getting better performance from your auto: New accolades pour-
ing in make this device the most consistant of all the gas-saving, clean-air
promising gadgets so far investigated.

There are a lot of gadgets and gimmicks advertised that promise to give you
X-percent better mileage and 1o keep your clunker’s exhaust from polluting the
atmosphere...claims are one thing, performance is another! So far the simple
humidifier designed by a Florida group headed by retired Air Force colonel
Charlie Brown (mailing address: 8801 S. W. 116th St., Miami, Florida, 33176)
is the only device I can happily report has not had a single detractor. The
Power-Pak is so simple it must be embarrasing to Detroit’s braintrust. It is
nothing more than a ceramic circle or venturi shape and a water drip system.
The water drips onto the ceramic, the porous ceramic naturally shapes the
water into molecular-sized droplets which mix with the incoming air and
humidify it before it mixes with the fuel in the carburetor. Everybody knows
cars run better in fog or light rain! »

Anyway, Bob Beaver of the magazine 1001 Truck & Van Ideas has tested the
Power Pak in his gas-guzzling van. Here's what Beaver wrote at the end of his
artiele in the November 78 issue: -

“After 600 miles of continuous use (with the van's air-conditioning

W ater supply hose S Harer

I

2. dir Vem 6. Vemturi-area of maximum humidification |
3. HWater drain 7. 4ir Filter

4. Weep drain R. Humidified air to carburetor

operating) the Power Pak has resulted in an increase of 1.9 miles per gallon,

increased performance and lower emission levels. It should deserve serious

consideration by any Van or RV owner because it will greatly lower your fuel
" costs...”

And then there is this letter from Exchanger Dale Scott of Seattle, Wash-
ington: _ ‘

“Dear Tom Valentine, Last year | wrote to Charlie Brown and ordered a
Power Pak. Well it took me to August of this year to install it on my car. 1 feel
that my car has some added power,.but at the time | was having problems
keeping water in the Power Pak. | wrote to Mr. Brown and he immediately
sent me an additional clamp and a bottle container, that 1 broke. 1 installed
them and took a trip. My mileage went from 22 miles per gallon to 26 miles per
gallon! Mr. Brown has been more than prompt in replying to all my letters and
questions. A very pleasant, helpful person.” -

The original Power Pak was a ceramic ring that fits into the air cleaner com-
partment over the carburetor; now Charlie has a venturi/shape design that at-
taches 1o air intake systems (see drawing above). ' '
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Super Carb Breakthrough!
712 M PG At St

Chrysler Sedan!

Covey MARKY £2, VAPOR OUT

Low Temp . EXHAUSTIN
Vaporizer i
Patent
Applied For
i CUTAWAY
VIEW
AUX.CARB
)

Build Your Own—
Get Manual FREE!

Rebirth of the legendary "200 MPG” Carburetor?
Possibly. Pogue got reported mileage with lightcar,
small engine, “clean” fuel of 1930s.
Finally, afterfour yearsresearch,Ray Covey premcersthe'
new Mark V - a proven-workable. simple but highly
efficient, vapor carb! With avaiiable options, it's almost
fully automated. Or, use manuaj controls for economy.
Build basic vaporizer. or buy factory-made unit. Other
parts are stock. Cost can be surprisingly low!
“PRE-CARBURETION™ IS KEY TO SUCCESS!
Mark V has a top or side-mount auxiliary carb to spray an
air/fuel mix (not raw gasoline) into vaporzer. This new
concept vastly-reduces heat needed for 100% fue!
vaporization, assures full-power under load! Stock car-
computer ended years of guesswork: provides precise
vapos temperature for best mileage, all fuel blends,
engines, it's optional, use Covey data and you'll be nearly
“on” WITHOUT computer' Many safety features.
Device fits under hood, is only 10" to 127 long x 5" wide x
3" high. Dua! system. vacuum-operated. Dash controls
divert fuet and air to regutar carb, or to aux. carb. Fuel mix
enters exhaust-heated, screen filled tubes, changes to
vapor; is sucked into modified air cleaner, and present
carb. Runs on high as 100 to 1 air/fuel ratio

Options include computer. transducer crystal{underaux.
carb) to pre-vaporize fuel; automatic vacuum controls to
regulate exhaust flow through vaporizer (which governs
vaportemp.).andairflowintomain and aux carbs. There's
also an electric vapor hose heater, for cold winters!
SHARE IN THIS EXCITING ADVENTURE!

Join our Road Test Team. Discover how you may greatly
increase MPG of your car, truck, RV, or boat' Big Mark \4
How To Manual makes construction/assembly easy It's
free. when you furmish inforequested. Sendtor RoadTest
Application, Hi-Mileage Report, full details. Everything's

FREE. (Enciose $1.00 for RUSH shipment))
@ Carb Research Center, bept PM-11

Box 1 Foyil, OK 74031 e
205

o Several of the inventors offered varia-
tions on automobile mechanisms. Pete
Mize, 52, of Comanche, Texas, has created
@ nonhydraulie, infinitely-variable-speed
Transmission that he hopes will interest
electric-car manufacturers. Horst Kossel,
51, of Shrewsbury, Massachusetts, dis-
Played his " continuous-combustion piston

“Turbine,” in which two eight-piston banks
“are connected to a “wobble-plate” that op-

erates he drive shalt. A rotating “‘com-
Bustion chamber” attached to the shaft
Tomentarily connects each cylinder with
the adjacent one, This allows the burning
gases in one cylinder to ignite the gases in
“the next, thus providing uninterrupted

combustion, The RAM-Z, a third automo-
tive entry, represents 23 years of tinker-
ing by Charles Ramsey, 42, of Dunkirk, In-

diana. In an ordinary auto engine, only

Horst Kossel, of Shrews-
bury, Massachusetts,
with a model of his Par-
adox “continous-com-
bustion piston turbine,”
aradicai departure in

aulomg{’h; engines F
one stroke of every four in a piston’s move-

ment produces power; each cylinder of the
RAM-Z has a double-headed piston that

delivers power on each stroke.




How the "danger meter” is used. Here the
road, at the farthest point visible, lies in-
side the small circle. It is safe to pass

\

d

Now, you can still see far encugh chead for sofsty,
but there are oncoming cars outside of the smaller cir-
cle. Don't try to pass until the road ahead is clear

" AM I following too closely behind that car?

Would it be safe to try to pass him now ?"

How often, while driving, have you asked
yourself those questions? The accuracy of your
split-second decision may mean the difference be-
tween safety and a disastrous wreck. Here is a
simple “range finder” that you can make and put
on your windshield to help you estimate distances
and cultivate sure-fire judgment.

Passing a slower car on the road, when another
car is coming toward you, calls for accurate judg-
ment. It is a matter of split-second timing. Meet-
ing at a mile a minute each, cars eat up the dis-
tance between them at the rate of 176 feet a sec-
ond. If a driver going sixty miles an hour
attempts to go around a car going forty, the

This is what the ""danger meter' looks like. it is a
square of celluloid, on which two concentric circles
are drawn with India ink. Size of the circles de-
pends on the distance from your eyes to the wind-
shield, in qgccordance with tables on page 56. It
is affixed to the windshield as illustrated below

54

swing-out, the passing, and the swing-back
will take seven and one half seconds, even
though the swing-out is started only 100 feet
behind and the cut-in is completed 100 feet
ahead of the slower car. In those seven and
one half seconds the meeting cars will have
traveled 1,320 feet toward each other.

In other words, if a driver travels at sixty
miles an hour, he must have a quarter of a
mile of clear road ahead before it is safe to
try to pass a slower car. It is reasonable to
expect a sixty-mile-an-hour speed in the cars
that come toward you on the roads outside
the cities. At slower speeds, the danger is
proportionately less.

Curves, hills, and night driving cause most
head-on collisions, because many drivers at-
tempt to pass at times and places where

POPULAR SCIENCE
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or Your Car

WILLIAM F. STEUBER

SAFETY DIVISION, MOTOR VERICLE DEPT. OF WS,

they cannot see far enough ahead to be sure
they have room to use the left lane before
an approaching car is upon them. To give
the driver a means of judging whether he
lacks that necessary quarter mile of clear
road is a purely mechanical problem.

The farther away an object is, the smaller
it appears. In fact, we estimate how far dis-
tant an object is by noticing how large it
looks. This use of perspective is the basis
upon which you can make a ‘“danger meter”
to tell you when it is safe to pass the slower
car ahead.

The *“danger meter” is simply two con-
centric circles drawn upon celluloid and af-
fixed to the windshield directly ahead of the
driver with cellulose tape. As the driver
travels along the highway, the scene ahead
appears as shown in the illustrations. When
he wants to pass the car ahead, a quick
glance through the “danger meter” tells him
if danger is too close to risk passing. If the
edges of the road ahead at the farthest visi-
ble point lie outside the rim of the small
circle, the driver is too close to a curve or a
hill to take a chance on passing.

Likewise, even though the “danger meter”
shows the road ahead at a point so far away
that the edges of the road appear to lie well
inside the small circle, there still may be

Judging sofe distance for following. H the cor ahead
looks smaller than the large circle of the 'danger
meter,” you have a morgin of safety for sudden stops

If you see this, you're much too close. The
car ocheod now looks larger than the large
circle. This means that you are less than (00
feet behind the car—ioo close for comfort if
the driver should happen to slam on the brokes

Possing on hills causes many collisions. Here
the road, ot the farthest point visible, over-
lops the small circle of the ‘'danger meter.”
You cannot ses the road far enough ahead to
make it safe to #ry passing the car in front

This time it's a curve. Again, the road seems
wider than the small circle, at the forthest
point you can see. Your windshield range finder
is warning you to get back into line ond stay
there until you see what's around that curve




danger. If there are ap-
proaching cars between
the driver and the far-
thest visible point, it is
obvious that it is not safe

to make the small circle.

Both circles should be
drawn using the same
center, both should he
made with black India

to overtake the car
ahead. Also, the road
must be fully visible be-
tween the driver and the
farthest point of the road
in sight. If there is a
sharp dip ahead, it may

ink. The inner circle
tells whether you have a
clear road for passing,
the outer circle tells
* whether you are allow-
ing a safe distance be-
tween you and the car

hide an approaching car.

The larger circle is de-
signed to tell the driver
when he is following an-

DIMENSI

other car too closely. If A
the car ahead, when 16"
sighted through the 17
‘“‘danger meter,” appears "
larger than the large cir- 18
cle, the driver is follow- 19”
ing too closely for safety 20"
if the car ahead should 21"
stop suddenly. When the 22"
driver stays far enough 23"
behind so that the car 24"
ahead appears complete- 25"
ly within the large circle, ”
there will be a safe stop- No:
ping distance between 27
the driver's car and the 28"
car ahead. 29"
The ‘danger meter” is 30”

designed for quarter-mile

visibility for passing and

for an even 100-foot clearance in following
another car. To make one for your car, take
8 two-inch square of clear celluloid. Have
a friend measure the distance from your
eyes to the windshield at a point directly in
line with your eyes when you sit comfort-
ably behind the wheel. This distance (Table
“A’") measured in inches will tell you, from
Table “B,” how large to make the large
circle, while table “C” will tell you what size

‘“DANGER METER"'

ahead. The small varia-
tion for eye distance
shows that the accuracy
of the “danger meter’ is

ONS FOR

B C not vitally affected by
) % the driver’s shifting for-
" %" ward and back in his
18" " seat. “

Do not use the “‘danger
1" %" meter’” as a gun sight.
1" 7" Staring through it might
1a” 2" cause you to fail to see
1 %" 7% dangers approaching
%" 12" from the side. Merely
12" 1y glance through it quick-
1" S ly to apraise your posi-
1% % tion. At other times it is

so inconspicuous that it

will in no way interfere

%" %" with your vision. Being

(R %" transparent, it does not

1" Y violate state laws that
prohibit stickers on the
windshield.

Many head-on collisions occur at night
or in fog. The device is as effective at
such times as in ordinary daytime driving.

Proper use of the “danger meter’” will give
you a sense of security when you drive. Two
or three weeks' use of it will educate you
into an accurate concept of distance judg-
ment. Head-on collisions can be reduced
when drivers know when and where it is
dangerous to overtake and pass.
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A heavy gear housing equipped with the new clutch. At
the right, above, note the tirelike tread and construction

New Tirelike Clutch
Works by Inflation

RESEARCH at an Akron, Ohio, tire factory has
resulted in the perfection of a radically new rub-

ber clutch for Diesel and marine engines.

Tire-

like in shape and comstruction, the new clutch is

operated by air pressure instead of the usual

levers and springs. Air forced into the clutch in-
flates the rubber doughnut and causes it to make

perfect contact with the inside of a metal cylin-

der which serves as the clutch plate.

In recent

tests, a towboat fitted with the new unit was

External detoils of the clutch are shown
here. The cir line that inflates the rub-
ber casing enters ot the central shoft

changed rapidly from full speed ahead to full
astern 1,400 times, with no appreciable wear.



Invention
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A Nevada inventor
has come up with a pro-

cess combining gaso-
line with water that

. promises to revolution-

ize the auto indusitry.
’ EXCLUSIVE TO THE SPOTLIGHE
BY' ANDREW- ARNOLD*

" There's good. news. on:the horizon
foer American automobile owners: A

- T tackmal:
_isventor RudolfG-g nerman wxll

L Lot )

- Rwif of today's rate:

- This. breakthrougb—consmnng' of

a-method to-burm-irr internal com-.
bustion engines a fuel mixture of 55
percent water and 45 percent gaso-
line by weight, hence the name A-
55—reduces harmful emissions as
well. Carbon dioxide is cut in haif
and nitrogen oxide drops nearly 40
percent. Total emissions, due to
more etficient combustion, are cut by
90 percent.
" “It’s not too good to be true.” Gun-
nerman told The SPOTLIGHT:. “It's
new, but it's fact. Evervthing has
been tested by Stantord Research I[n-
ternationai (SRI), an arm of Stan-
ford University in California. A-35
uses a watersgas shift to produce hy-
drogen. [t can be dene with virtually
no power.

“Before, if someone had the fuel,
they wouldn’t have had the car to
run it in.” he added. “And if they had
the car. they wouidn't have had the
fuel. It took a number of new disci-
plines to accomplish this.” The chief
breakthrough 1s a new emulsifica-
tion process that combines the water
and gasoline.

Two industry newsletters. the
Bloomberg Business Report and the
0il Market Listener, have featured
in-depth coverage of Gunnerman's
process. Gunnerman, a recent immi-
grant trom Germany, has been ap-
proached bv representatives of major
oil companies as well as the military
for information on adapting his
process to tnetr uses.

SPOTLIGHT readers in Reno,

1See [INVENTION. Page )

mlra Moﬁfuel‘bﬁced"at -

Inventic

(Continued From Page 1)

Nevada will have the opportunity to
see how the fuel works this month as
seven red-, white-, and blue-striped,
modified American cars drive ap-
proximately 20,000 miles in a test
run.

The modifications include the in-
stallation of a harmless, long-lived
nickel catalyst in the engine combus-
tion chamber. The price of
retrofitting existing autos would be
about $1.700.

Gunnerman said A-35 modifica-
tions may keep the price of cars
down in the future as production
costs, due to reduced need for anti-
poilution control. air filtering and
cooling equipment, are figured in.

To date the SRI has given a test .

car modified to run on A-35 flying
colors. SRI tested a converted 1989
six-cvlinder Ford Taurus. The Ford
showed an average of 37 miles per
gailon of fuei, with some test scores
near 50 mpg under differing driving
conditions.

A similar but unmodified control
car tested an average 14.7 mpg on
standard fuel.

The inventor, president of Reno-
based Starbright Inc., said he ex-
pects to have a tleet of existing cars
ready to test A-55 in limited market
areas. "We hope to build an infras-
tructure to make the fuel |avaiiable
to thef public.” Gunnerman said.

Once the infrastructure 1s laid. ax..
as-vet-unnamed manufacturer has
pians to have models of A-35 fueled
cars on the market by the end of the
vear, Gunnerman said.

*We are able to have the fuel m-
frastructure in place by that time.”
Gunnerman said. “The first manu-
facturer will use the total country as
a test market.”

If the A-55 process is adopted
widely it is expected to reduce U.S.
reliance on crude oil imports and
could have significant reductions on
poilution emissions, according to ex-
perts. [ ]
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Emulsions as Fuels

J. DOOHER R. GENBERG R. LIPPMAN
T MORRONE S. MOON D. WRIGHT
INTRODUCTION

Adding water to fuel has been used in the
past to increase octane ratings of gasollne, to
reduce nltrogen oxide emissions in gas turbines,
and particulate emissions in oll furnaces.,

For the past two years, Adelphl University
has been Investigating the combustion properties
of ultrasonically generated emulsified fuels.
Initial experiments have been conducted on combus-
tion of water-oil emulsions in boiler furnaces,
using water tube bollers rated at about 25 x 10
Btu/hr. The experiments have revealed a sizeable
potential for significant increases in boiler
efficlency (15 to 20 percent), as well as a
dramatic reduction in soot carried in the flue
gas. The estimate of the increase in the boller
efficlency was based on a degree-day comparison
with a similar loading period the previous year,
as well as a spot check on the CO2 levels and
stack temperatures in the flue.

Our preliminary findings 1indicate that,
during combustion, the internal water droplets
vaporlze, causing mini-explosion of the fuel
drops, leading to a much flner atomization and
a very thorough mixing of alr and fuel, This
allows complete combustion with much less air and
a dramatic reduction in soot production., Less
excess air means that less heat 1is carried out
the stack by the exhaust gases, In addition, the
reduction of soot keeps the boller heat transfer
surfaces clean and, therefore, more efficient.

We are also investigating the possibility that the
system allows more effective radiative heat
transfer from the flame to the boller tubes, What
these improved combustion characteristics mean in
a practical sense 1s that a boiler furnace, which
ordinarily becomes less efficient with usage, can
operate over extended periods of time close to
design efflclency. Other data also confirms these
findings. Recent tests at the EPA Laboratories

in Research Trlangle Park, North Carolina, have
confirmed a soot reduction of 80 to 90 percent
(l).l Earlier results by Shearer and Tralne in

Numbers in parentheses designate Refer-
ences at end of paper.
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France, by the Battelle Memorlal Institute, and at
Adelphi University have revealed a dramatic
reduction in soot concentrations in boiler
furnaces (2-4). In the Sovliet Unlon,
sions have been used extensively since the 139507s

fuel emul-

in order to obtailn improved combustion in boiller
furnaces, both in shlps and in statiocnary power
plants (5). ’

Internal Combustlon Engines

There are also applicatlions of emulsified
fuels 1n internal combustion engines. It has long
been evident that the injection of water into
combustion engines improves performance (e.g.,
in World Warr II, it was general practice to
increase bomber range by injecting water into
As early as 1947, the addition of
finely atomized water (or ethyl or methyl alcohol)
to spark ignition (S1) engines was recognized as
a method of eliminating hard knock (premature de-
Indeed, the NASA Program-Sp-273
revealed that water injection knock suppression

engine fuel).

tonation),

results 1n an lncrease 1n power output and decrease
in englne coolant requlrements,

The addition of water permits leaner (alr-
fuel) ratios,
1imit exhaust

since reduced combustion temperatures
valve burning and engine overheating.
Leaner ratios permit reduction of CO emissions.

The reductlon of combustion zone temperatures will
also reduce NOy emisslons. The presence of water
yields more expansive work in the power stroke per
unit of fuel used, In a sense, the water permits
the engine to act, in part, like a steam engine.
The cooler combustion temperatures can also reduce
cylinder wall losses. The net result is improved
engine efficiency.

The demonstrated increase in octane number
due to the presence of water will make 1t possible
to use a higher compression ratio on engines,
as well as increase gasoline yield per bharrel of
fuel oll. The knock suppressant character of
water addition 1s also of significance, since it
permits use of low octane fuels, and eliminates
tetra-ethyl lead as an anti-knock additive.

The use of emulslions provides perhaps the

0
C
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Table 1

T

Tymponic Fleld-Tests of Effect of Water-

01l Emlssions on Boller Thermal Efficiency

(Average over 20 tests)

Fuel Oil Combustion

simplest controlled method of adding water to the
combustion zone in the right amount, and at the
proper time in the engine cycle.

The Use of Coal in Emulsions

Another form of emulsion fuel 1s a mixture
of coal, water and oll, which can substitute as
a liquid fuel in oll-fired furnaces. This 1s an
improvement on the colloidal suspensions of coal
and oll which have been used in the past. As far
back as Worid War I, work at the Kodak research
laboratories showed that a colloldal fuel of coal
dust and oil could be burned successfully in ship
bollers. A concentration of 31 percent coal in
01l was burned on the USS Gem in 1918.
the increase in specific gravity, fire risk was
diminlished, since the fuel proved heavier than
The Kodak research established that the
fuel could be stabilized for a nunber of months
by the addition of resin soaps as surfactants (6).

In the years 1920-1930, experiments were
undertaken in Germany, England, and the U.S.A.‘to

Due to

water,

produce coal-oll suspensions from coal of varying
granular classes and differing types of oil (with
or without additives).
pertation of coal, there has been extensive work
in many countries on coal-oll suspenslons, as well
as coal-water slurries.

In Essen, Germany, research has demonstrated
the economic feasibility of using a coal-water
slurry as fuel in water tube boilers for electric
This boiler was inltialiy
designed to burn pulverized coal. Such a slurry
could not be used 1n most conventional oil-fired
furnaces because of the relatively long burning
times of pulverized coal particles (7).

The most extensive research to date on the
combustion of coal, water, and oil suspensions
was carried out in Germany from 1966-1968.

Desplte the conclusion that the mixture was a
feasible and economical fuel, it was never used

in the practical system. The work was essentially
laboratory exploration, and it is uncertain that

For applications to trans-

power generation,

Emulsion Combustion A"T
r

CO, Ts A

12.4 369, 86.1 10.8%

the mixture was tested in a conventional boiler
(8). In a subsequent section of this paper, we
willl discuss the technical aspects of these
emulslon fuels.

WATER-OIL EMULSION RESEARCH

In order to understand the effect of using
emulsions as fuel, Adelphi University has, for
the past two years, engaged in a two-pronged progranm
of both practical fleld tests of combustion systems
and basic research on the physics and chemistry
of emulslons durlng combustion, as well as the
basic structure of the emulslions themselves. The
practical tests can be characterized as:

1 Statistical analysis of fleld tests in
which stack losses were monitored

2 Controlled efficlency studies on an
instrumented boiler furnace.

Reports on the results of field tests have been
obtained from the Tympcnic Corporation, manu-
facturers of the ultrasonic fuel emulsion system
which has been studied at Adelphi (9). These field
tests, while indicative of generally improved boiler
performance and reduction of soot levels through
the use of emulsions in boiler furnaces, musc be
supplemented by cohtrolled efficiency studles if
the findings are to be definitive. Table 1 shows
the average results of 20 fleld tests. The
average efficlency increase shows up as approxi-
mately 10 percent. The increase in COp levels
indicate that emulsion fuels require less excess
alr than the conventional liquid fuel sprays

for a given furnace system, an important factor

in the average 10 percent increase in efficilency
shown in the tables. The reduction in stack
temperatures are an indication of improved heat
transfer characteristlcs for emulsion fuel sprays.
It would appear that the removal of soot from the
combustlon gases keeps the heat transfer surfaces
relatively clean and, therefore, more efficient
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Flg. 1 Viscosity curve for coal-oll-water emulslon

than a system uslng pure fuel oil. The question
as to whether the radlative transfer from the
combustion of an emulsion fuel spray 1s enhanced
over that of an oll spray of equal Btu content

1s open. However, we do have indications of such
an effect from infra-red photos taken in our
laboratories (Slide 1).

Another advantage to the use of emulsion
fuels 1s the dramatic reduction in soot emissions
from the stack. It may be possible to satisfy
environmental requirements by emulsifying heavy
fuel oils with water; by themselves, these oils
produce generally unacceptable levels of soot.

Theory of Exploding Drops

The emulsion drop can be characterized as
a compound drop, consisting of a number of smaller
drops of one material,

surrounded by a second
If the smaller drops have a lower
bolling point than the surrounding material, an
"explosion" may take place when the compound drop
is heated, By explosion, we mean a process 1in
which the drop is broken into fragments.

We would like to describe the physical

substance.
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processes involved when a water-oil emulsion

drop undergoes combustion., It will inltlally be
surrounded by a diffusion flame, from which heat

will be transferred into the drop. The water will )
begin to vaporlze before the bulk of the oil. (;
The vaporization will usually occur at superheat

The
degree of superheating 1s a function of the purity
of the water, raising the boiling polnt to 200 to
250 C with the absence of impurities.

Superheated bolling or spontaneous nucleation
is known to occur "exploslvely" (10). A number
of considerations are important to understanding
The con-
siderable stored energy in the superheated drop
will be used partly for vaporizatlon of the water,
and partly to impart kinetic energy to the oll.
About 10 percent of stored energy is converted to
kinetlic energy, which is about 50 calories per
gram for superheated water., If we conslder a simple
configuratlion of a 100 micron oil drop containing
a 5 micron water drop under superheat conditions,
then approximately 0.3 ergs will be converted to
kinetlc energy. This 1is at least 20 times as
great as the surface energy of the drop, which is
glven by the product of the surface tenslon and
the surface area of the drop.

From energetic conslderations alone, it is
clear that this process has the potentlal to ex-
plode the drop. In order for an explosion to
take place, this kinetic energy must be imparted
to the drop in a time which is short compared to
the relaxation time of the drop. If the opposite

temperatures above the normal boiling point.

of the explosive breakup of a drop.
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occurs, the vapor may break through the surface -
and escape, instead of breaklng the drop.

The relaxation time of the drop is approxi-
mately the perlod of capillary waves in the oil.
If we take the wavelength of the oscillations as
the radius of the drop, the relaxation time is

1501 T

1258 T

100% 1"

where a 1s the surface tension and P is the
density. For a 100-micron oill drop, t, has a
numerical value of 10-4 sec, We will now estimate
the time 1t takes to impart considerable kinetic
energy to the drop.

For the average acceleration of the
surrounding oll, we use the expression

5T

502 T

LIMESTONE CONCENTRATION (X STIOCHICMETRIC)

xT

b r2p
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where the pressure, p, 1s taken as the superheat
pressure of 40 atm, r is the water drop radius of
5 microns, and M 1s the mass of the surrounding
oil. Putting in the appropriate values, we find
the time it takes to expand the water vapor to the
oil drop radius of 100 microns 1s 10-5 sec. Under
these conditlons, the explosion is very likely
If heat flows at a reasonable rate into
the evaporating water drop, explosions can occcur
wlthout superheating. We can satisfy the criteria
for explosion 1f the heat flow to water drop is
not ihhibited by vapor pockets. The argument
1s as follows: the temperature of the surface
of the o1l drop will range over the values of (b)
the boiling points of the various volitiles,
If the internal water drop 1s not at superheat
temperatures, the temperature difference between
the oil drop surface and the water drop surface
can be 200 C. In this case, heat will flow into
the water at a rate of 3.7 x 105 ergs/sec, 10
percent of which 1s available for drop breakup.
In a time 1/10 of the relaxation time, 0.37 ergs
wlll be dellvered to the surrounding oil, which
should be sufficient to break the drop.

To gailn insight into the fragmentation
brocess, we have applied hydrodynamic stabllity
theory. An outline of our preliminary results
follow:

to occur.

1 Analysis of simplifled models, 1l.e.,
spherically symmetrlc compound drops.
(a) dynamics of bubble expansion, using

Flg. > Effect of limestone on 50, removal

state, heat-flow equation. The
output of these calculations are:
(1) expansion velocity as a func-
tion of time of a spherical
shell of oil; 10 to 20 m/sec.
internal vapor pressure as a
function of time; 10 to 40 atm,
maximum pressure.

analysis of drop breakup, estimating
the drop breakup time by using the
pressure and velocity information

(11)

rom (a) to determine the wavelength
of maxlmum growth of instability.

(The physical picture we are taking
1s a spherical shell of oil under-
golng expansion which is broken up
by the rapld onset of hydrodynamic
instabilities.) The velocity of
penetration of vapor through the oil
i1s one output of these calculations.
The fragment size will be correlated
with the wavelength of the dominant
instability. The fragment velocity
1s correlated with the veloclty of
the oil at which breakup occurs,

Experimental Results on Exploding Drops

hydrodynamlc equations, 1l.e., con-
tinulty, Navier-Stokes, equation of

Initial experiments to determine some of the
important parameters of the exploding drops were

5



conducted by suspending drops of both pure oil

and emulsions on a small syringe in the open
atmosphere, ignlting them with a gas pilot, and
photographing the subsequent combustion, using
35-mm camera and a high speed strobe. Preliminary
results indlcate the followlng:

1 The pure oll drop burns in the usual way,
with no disruption

2 The emulsion drops explode violently into
many small high-velocity fragments

3 Secondary and tertiary explosions of the
larger fragments were observed

4 Preliminary estimate of the veloclty of
the fragments indicated an average
velocity of approximately 50 m/sec

5 Many fragments on the order of 1 micron
or less were noted

6 Burning times of emulsion drops were
reduced by at least 50 percent over those
of pure oil drops.

The emulsions used were made ultrasonlcally
with 20-kHz waves and a falrly uniform dispersed
phase drop distribution of one to ten microns.

The continuous phase was No, 2 fuel oil. No
surfactant was used. It 1s clear that the effect
of the minl-explosions was very pronounced in our
experiments, and 1s expected to have a significant
impact on the combustion properties, as is already
indicated by our efficiency studies in actual
bollers,

Another compound fuel under study at the
Adelphi Center is an emulsion formed of coal,
water and oll. The fuel 1s prepared by mixing
approximately 50 percent pulverized coal in an
ultrasonically generated emulsion of water and oil
{one part water, four parts oill). Fig. 1 shows
the dependence of the viscosity on shear rate for
this fuel, which has sufficiently low viscosity
at the shear rates used in atomizing. The fuel
has many months stability, a phenomenon which
we belleve is caused by two factors; (a) stabili-
zing of the water and oil emulsion by mimute coal
particles at the water-oil interface, and (b)
reduction in sedimentation rate of the larger coal
particles by collisions with the water drops.

The combustion characteristics are very
similar to those of a liquid fuel spray, as shown
by slides 3 and 4, Flnally, we have found that
50 percent of sulfur dloxide can be removed by the
addition of pulverigzed limestone to the fuel. Fig.
2 represents the results of sulfur dioxide removal
where the combustion gases are analyzed by modi-
fication of the procedure developed by Goksgyr and
Ross, which allows for continuous gas sampling

6

(11). In the analysis, gas 1s passed through
150 ml of 3 percent H2 02 solution which 1is
titrated with 0.16 NaOH. Any oll in the H2 0,
is first removed by ether. Limestone
tions were varied from approximately 0.38 to 1.2
stoichiometric calcium oxide/sulfur ratios. The
results are summarized in Filg. 3.

A final point of interest was the reduction
in coal particle size caused by collapsing coal
cavitation bubbles when the coal-water-cil mix-
ture was irradiated with sound. This shows
promise in reducing burning time, improving

concentra-

combustion characteristics for pulverlzed coal.
Mini-exploslons of these emulsion droplets were
also observed, using the previously described
experimental photographic techniques (slide 5).
This method of burning coal would appear promising,
especially as a coal converslon technique.

To summarize our findings to date, we believe
that higher efficiency and lower pollutant emlssions
can be obtained by using emulsion fuels in a wilde
range of applications.
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any gas and getting up to 1000 gasoline was heated to generate

Jumes.
Ogle stated that his fuel
system is safer than those in-

miies on a tankful of gas. Also,
some years back, in New-
Brunswick, a Chevrolet car, 230
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Efficient
carburetors
purposefully kept
off market

Sir:

This is in regard to Lyle
Walker's reply 1o my letter in
the May, 1983 Grainews. Back
at Regina Agribition held at the
end of November, 1980, I saw
the Pogue carburetor at the
UGG display booth. UGG's
personnel said it would be tested
by one of UGG Grainews con-
tributing editors on a Ford
flathead V8 and then results
would be published in
Grainews.

It was a crudely made looking

mostly refined ones I've seen
pictures of in Pogue’s patents.
Even Brad Dennis flew to Win-
nipeg to see Ivan Piniuta, back
in early 1980, when lvan found
the above carburetor, but then
jost interest when he saw it was
different than the one in the
Pogue patent. 1 remember, in
Brad Dennis’ column in the
January, 1982 Grainews, he
wanted a newer, much refined
patented Pogue carburetor
2,026,798.

After looking back through
letters with Brad Dennis, I find

P e,

Pogue carburetor, unlike the

The Ogle carburetor

he states export vehicles have a
red tag on the carburetors,
marked *‘For Export Use On-
ly,” meaning they gave far bet-
ter gas mileage than genuine,
used North American car-
buretors. In my leiter to Lyle
Walkes, I shouid have mention-
ed the colour of the tag. Sorry
for any inconvenience to Den-
nis.

To Grainews readers who
didn't purchase three books
Grainews has for sale — The
Elusive 100 M.P.G. Carburetor
by Larry D. Wagner, The Secre!
of the 100 M.P.G. Automobile
by Thomas O’Brien, and
Gasoline Crisis Answers by Am-
bassador Jackson — buy them
and you will find what has not
been known by anyone.

On page 87 of Larry
Wagner’s book, he writes about
an ex engineer from Detroit

gallone for gasoline for testing
thousands of vehicles, they put
on some type of carburetnr that
attains a tremendous iucredse it

miles per pgalion. The ex
engineer says it was very dif-
ficult Lo distinguish between the
conventional and super-mileage
carburetor by outside ap-
pearance.

Oh, yes, there is truth when
you hear of statements that,
after buying a vehicle, the
owner finds he is getting ex-
traordinary mileage, all of
which occurs in vehicle shipping
mix-ups.

Wagner states, in Tacoma,
Washington, he knows of two
individuals who have bought
the above vehicles and found
themselves getting 75 to 80 miles
per gallon. I have heard, from
numerous individuals, that,
back in Oshawa, Ont., 2 man

who says, after testing new bought a 1974 Chrysler car, and
vehicles, rather than pay $1.50a found he was burning hardly

or 250 on-line 6-cylinder, was S

getting 60 miles per gallon, redesigned tank is so thick
Two v in Saskat —Vi-inch sheet steel — that it
0 years ago in Saskaltoon,  .,,i4qn  explode. Al was

Sask., a 1981 Chevrolet Impala,
305-cubic inch, V8, automatic
transmission, registered 50
miles per gallon. In lowa a few
years back, a mid-sized
Chevrolet was getting 40 to 50
miles per gallon until, under
company instructions, the lowa
car dealer called the vehicle
back and the carburetor, or
calibration, was altered, and the
vehicle went back to conven-
uonal gas mileage.

Concerning that 3-ton truck
that a farmer in the Moose Jaw
area bought, 1 heard, from
residents, it was getting from 20
to 25 miles per gallon, where a

conventional carburetor was
getting 8 mpg.
Of course, the reason is

dollars and cents are the name
of the game for not mass-
producing them, and not the
answer ‘‘not acceptable under
varying conditions.” Today,
technoiogy exists, or has for

years back, to overcome
“varying conditions.”’
If anyone bases their

arguments on conventional fuel
systems, inventor Tom Ogle can
see why people would doubt his
Ogle system. It works complete-
ly differently. 1t works on
energy taken out of gasoline.
The normal carburetor takes
fuel out of the gas tank. With
Ogle’s system, the gas is left in
the tank and *‘fumes’’ from the
gas are taken out. The fumes
are the extreme key, or magic
explosive, part of gasoline. The
problem is everyone kept think-
ing the carburetor was indispen-
sable to the cycie. With Ogle's
system, it isn't.

Tom Ogle was asked about
the safety of his system, par-
ticularly the gas tank where

figured on a computer.

explode at 240,000 to 250,000
Ibs of pressure, while Ogle's
tank would endure 360,000 lbs,

talled on current models. His

A conventional tank would

with total fuel tank capactiy of
three gallons of gas. In case of
backfire, fumes would be
vented to the atmosphere via a
safety valve installed in aircraft
hoses that connect the fuel tank
to the engine. If engine pressure
drops, the safety valve goes into
action and vents the fumes out-
side the system.

Ogle worked on his system
over the past five years, not an
easy task. There were many
times he wanted to quit. In
place of the carburetor, Ogle
designed a black box that
replaced the carburetor. It's
through the black box that
fumes are filtered a final time
before being injected straight
into the cylinders. Air is mixed
with fumes at the fuel tank and
the engine.

Ogle did what should have
been done decades ago. He
eliminated the inefficient liquid
gasoline-flow carburetor and

achieved what gasoline internal
engine combustion was suppos-
ed 10 do all along: operate off
Sfumes.

In Ogle’s fuel system, exhaust
pollution from petrochemical
pollutants was reduced to near
2ero.

To readers of Grainews who
want an Ogle p. tent, send a $5
Canadian money order to
Grainews for an individual pa-
tent. Grainews readers should
refer back to Brad Dennis’
August, 1982 column on Ogle.

John Butuk
Insinger, Sask.
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GM produces 95-mpg car,
Peugeot produces
5-passenger car in the 56-mpg
range but the World Petroleum

Congress says:

ell, it’s that time of
the month again in
which to see what

kind of gains in our transporta-
tion world could exist if only the
free hand of the marketplace ac-
tually existed.

I am not trying to be cynical
about the business world but 1
am trying to illustrate to the
readers of this column that real
gains in fuel economy or engine
technology do exist and could
quite easily be introduced into
the system if only allowed.

Now on to the business of
teiling the truth and not holding
any bars back. The proof this
month involves a GM factory-
ready 95-mpg comruter car
that is guesstimated to sell in the
price range of $3500 to $4000
(U.S.). Next a S-passenger
Peugeot that is providing
56-mpg figures.

Last is a report from the
World  Petroleum Congress
deciding with decision-makers
from Detroit that there will be
no major changes in the engines
used or the type of fuel used for
at least another 25 years. I do
not know what dictionary vou
use, but in mine thal comes up
as control of the type of fuel,
the price, and especially the
fleet average mpg.

Get your popcorn ready
because we are going to the new
economy car showing. Oh, by
the way, you cannot buy any of
these cars until fuel prices dou-
ble or triple and the tax bases
are adjusted for the drop in
gasoline consumption that these
cars bring about.

95-mpg commuter car
from GM

In Figure 1 is the TPC
(2-passenger commuter), GM’s
micromini engineering pro-
totype that resembles the tiny
cars produced in Japan. (High
mileage minis are not produced
in North America because they
consume too little an amount of
fuel.) On EPA test cycles with
two passengers and 44 pounds
of cargo, this vehicle produces
mileage figures of 69 mpg in the
city driving loop and 95 mpg on
the highway circuit.

The front-wheel drive TPC is
powered by an aluminum
3-cylinder 0.8-liter
(48.8-cubic inch) gasoline
engine linked to a S-speed tran-
saxle.

Most of the body is high-
strength thin-gauge steel but the
doors, front end, and, four
wheel drum brakes are
aluminum. The suspension
system consists of transverse

Brad Dennis is a combustion
engineer in St. Paul, Minn.
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‘Not yet!

Far-out
engines
BY BRAD DENNIS

reinforced fiberglass.

As small as it is (33 inches
shorter and 5 inches narrower
than a Chevette), there is ample
room inside. GM claims the
front-seat area has more room
than a Chevette.

The TPC's drag coefficient is
0.31, thanks to its smooth
underbody, flush glass integrat
air dam, and flush wheel covers
and tires. Interior air ventilation
exhausts from beneath a roof
extension over the top of the
rear hatchback. The design
keeps the airflow closer to the
car’s rear and reduces drag.

GM has no plans to market
the car. However, some of its
features could show up in future
vehicles.

Comment: There should be
two points made here to again
make you very upset with the
types of programmed produc-
tion from our auto makers.

® Here is absolute proof of
high-mileage technology put in-
to real-life existence for the con-
sumer to benefit by reducing the
aggregate demand for overpric-
ed fuel.

If this were put into effect
there would be more disposable
spending to benefit world
economies, as well as our stan-
dard of living. But, is this car
produced? No.

® The second point is a conti-
nuance of the first, with
reference rationale being cars of
this mileage nature are being
sold by Mitsubishi and Suzuki
in Japan at a cost of $2500 to
$3200 U.S., and that's for a
brand-new automobile.

The refusal by our auto
manufacturers to produce this
type of item is the fact there is
very little profit margin in this
type of vehicle as compared to a
much Jarger, less fuel-efficient
car, snsd that is what the bottom
line s all abowt.

Peugeot Vera achieves
60 mpg

*“You don’t have to rethink
the whole car to improve fuel
economy by one-third,” said
Henri Saintigny, a test engineer
at Peugeot’s proving grounds.
““This car which we call Vera
(Figure 2) has the same
passenger compartment as the
production-model 305 (not sold
in North America), and is the
same overall shape with the

same general layout, but burns
one-third less fuel.””

5 How is it done? In brief: by
taking lightweight construction
to new lengths, and by reducing
aerodynamic drag through
clever detailing.

Performance of the Vera at
Peugeot’s vast Belchamp prov-
ing grounds checked out to be
quite interesting. Acceleration
from 0 to 60 mph took 14.4
seconds while reaching a top
speed of 97 mph.

The most surprising thing
about the Vera is that it looks so
normal. There’s no rocket nose
or stretched tail to spoil the
Vera’s looks and practical
dimensions (just 170 inches
overall). Yet, there is a rear
wing, but it's there to prevent
airflow separation and reduce
tail end lift.

Peugeot specialists worked in

the St. Cyr wind tunne! to drop
the car’s drag coefficient (Cd)
fsrom a mediocre 0.44 10 a
laudabie 8.31£. To achieve this,
they retained ihe standard wind-
shield and reat-window angles
fronm the 303 GL, but both are
flush-mounted for smooth
airflow. A front spoiler, in-
tegral with the bumper, is good
for a 0.015 improvement in the
drag rating by deflecting air and
controlling its flow under the
car. .
The rear-door sills and
fenders form fairings to shield
part of the rear tires, while the
tears of the front fenders are
formed inward to direct air
from the engine compartment
along the sides of the car. Flush-
mounted covers also direct
airflow over the wheels.

Figure 3

The Vera drives like a normal
car, although it is perhaps
slightly noisier than the well-
silenced 305 GL. No shortcuts
have been taken with seating
comfort or the smooth and well-
damped ride.

Okay, but how about the
weight reductions? *'We knew
we were going to save a lot of
weight,” Saintigny explained,
*‘So, we decided to use a smaller
and lighter engine. That gave us
additional, ripple-effect weight
reductions throughout.”

Peugeot chose the
64-cubic inch (one liter) engine
from the littte 104 model (not
sold in North America ecither)
instead of the 83-cubic inch
(1.3-liter) unit from the 305.
Both are aluminum 4 cylinder
designs, but using the smaller
block saved nearly 40 pounds.

In addition, Peugeot fitted a
lighter flywheel, an aluminum
radiator, a plasiic camshaft
coves, a magnesium carburetor
body and a thin-sheet stainless
steel exhaust manifold, all of
which saved another 35 pounds.

The engine was modified to
make it more efficient than the
standard 104 unit. The com-
pression ratio was raised to
10.2:1, and the engine now pro-
duces 63 hp at a low 4500 rpm.
The 305 GL engine puts out 65
hp but at 6000 rpm.

Two camshaft bearings were
eliminated to further reduce
power-robbing internal friction.
Lighter valve springs were in-
stalled and camshaft timing was
altered to minimize valve
overlap. The engine was
generally optimized for high
torque at low rpm so it could

Figure 2

Real gains in fuel
economy could be
introduced into the
system: Figure 1is a
GM factory-ready,
95-mpg commuter
car; Figure 2 is the
Vera, a S-passenger
Peugeot rated 56
mpg at a constant 56
mph; Figure 3 is
Nissan's gas turbine
which experts label a
21st century vehicle.

pull the ‘longer’” economy
gearing of the optional 5-speed
transaxle from the 104, which
was adopted for the Vera.

To lighten it, the body shell
was made with high-strength
steel inserts in critical areas,
while unstressed parts were
made of plastic or aluminum.
Both left doors, for instance,
are plastic and both rights are
aluminum, giving Peugeot the
chance to simultaneously
evaluate both.

The front bucket seat frames
are plastic. There's a plastic
support bracket for the control
pedals, and the brake master
cylinder is aluminum. Ex-
perimental Michelin plastic
wheels and low-profile TR-E
tires save an additiona! 8
pounds per wheel assembly.
Complete with fuel, oil and
water, the Vera weighs just 1632
pounds, 408 pounds less than
the 305 GL.

How does all of the develop-
ment affect fuel economy? In
the European urban driving cy-
cle, the Vera is rated at 37.3
mpg; at a constant 56 mph, $6
mpg; and cruising at 74.5 mph,
42 mpg. That's a full third bet-
ter than the 305 GL sedan.

Peugeot makes it clear that
the Vera is just a design study.
It would be too costly to build,
but you can expect features
from it to show up on Peugeot
models as early as 1983,

The important point to
remember in reference to this
design development is — there
was a one-third gain in fuel
economy with simple design

(continued on page 81)
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With these three strikes against you — you’re out, Detroit!

Three new carburetors prove
Detroit is not giving us its best

arburetors, emis-
- sions and mileage —
Detroit says what we

are presently using is state of the
art. ’ : .

art, then these guys must be liv-
ing in the Neandrathal Age. The
fuel systems presented here
show there are endless ways to
supply fuel to an engine, and
some much more efficient than
what one sees when one opens
the hood of the present-day
confusion bin.

Now, you don't think that, at
this point in the game, I am go-
ing to slow down on my stabs at
the big guys, do you? The only
thing that upsets me is that |
have heard from everyone but
those who really need to know
the facts — the law-makers.

This month will be another
study of more and different car-
buretors, but now 1 have loaded
my information gun a little dif-
ferently. The politicians are
finally getting into the act. They
are now getting information
about fuels and engines that has
never been presented before.
They are finally realizing that
controlling carburetors, - thus
controlling mileage as a fleet
average, controls a large section
of our economies — millions of
dollars wasted purposely.

So, let’s get on with this new
information that will make you
mad enough to pound your fist
on the table for being such a
fool for playing in this fuel
money con game.

he first device is call-
ed the Webster-
Heise vapor valve. It

is an inexpensive retrofit item
that could cut the present fuel
consumption bill by 40 per cent.
1. The Webster-Heise vapor
valve

This is a promising new
device that reportedly improves

fuel economy for gasoline
engines, reduces pollutants
dramatically and increases

engine power. It is getting a
thorough review by the media as
well as causing wnore ‘than
eyebrow-raising by key
members of the Congressional
Energy Committee. '

Sherwood Webster and
Richard Heise have developed
an engine vaive that vaporizes
gasoline in a superior way —
compared to what Detroit is
now sending out of the factories
— 50 a more complete combus-
tion takes place.

Remember those vapor carb
articles in the past two years,
especially on Charles Nelson
Pogue? It now appears as
though politicians are finaily
taking note of the economsic and
environmental benefits these
vapor fuel systemns can bring
about. Too bad they are over 50
years late.

The Webster-Heise valve has
been tested formally six times at
laboratories recognized by the
Environmental Protection
Agency, producing favorable
results each and every time!

A summary of the test results
showed that the Webster-Heise
valve can:
e

Brad Dennis is a combustion
engineer in St. Paul, Minn.

1 say if this is the state of the

¢ reduce engine octane re-
quirements by at least 10 or
more points. .

® reduce gasoline consump-
tion by as much as 40 per cent.

* reduce the formation of ox-
ides of nitrogen (NO) by as
much as 45 per cent.

® reduce the formation of
carbon monoxide (CO) by as
much as 20 per cent.

® reduce the formation of un-
burned hydrocarbons (HC) by
as much as 10 per cent.

® increase torque by as much
as 20 per cent.

e eliminate stalling and
flooding, especially on cold
starts.

began developing their valve in
1978. After three years of ex-
perimentation, test results were
presented to the President’s
Task Force on Regulatory
Relief, chaired by Vice-

. President George Bush. Task

Force counsel C. Boyden Gray
reviewed the findings and
recommended the device to the
Congressional Energy Commit-
tee.

The Webster-Heise valve was
not enthusiastically received by
the car-makers nor the oil in-
dustry. Standard Oil of Ohio
expressed an initial interest and
urged the Ford Motor Company
to test the device as part of a
joint project. Ford later con-
ducted the tests on its own, ac-
cording to the CRS report. The
results were favorable. But pro-
blems reportedly developed

Far-out ;
engines
BY BRAD DENNIS

® reduce the formation of
carbon and gas dilution deposits
that can and do cause

. premature wear and tear on

engines and lubricants. .
® require no maintenance. .

he valve has so far
been tested only on
automobiles. But

David Lindahl, analyst with the

Congressional Resbarch Service

(CRS} who has studied the
device, says the unit can be used
on virtually every gasoline
engine.

The CRS study was ordered
by Senator Robert Stafford
{Republican, Vermont), chair-
man of the Environmental and
Public Works Committee and a
central figure in debate over
continuation of the Clean Air
Act.

If the Webster-Heise valve is
installed on mass-produced
autos, the current emission
restrictions could easily be met.
This could also help out the
escalating costs of poorly
designed, expensive emissions
equipment presently used.

The valve is now under test by
the National Highway Traffic
Safety Administration
(NHTSA) in an effort to match
earlier tests conducted by
private labs. NHTSA became
involved at the suggestion of
representatives James Broyhill
{rep N.C.) and Edward
Madigan (rep Iii.}, both
members of the House Energy
and Commerce Committee.
The two Arizona inventors

5, ———

when the engine operated above
3,000 rpm. Webster offered to
adjust the valve, but Ford
declined and ended the tests.
Helpful, weren’t they?

Webster was officially told,
“It is Ford’s opinion that the
Webster-Heise device is not the
most appropriate means of
eliminating the necessity for
carburetor heat” and that “'the
device is not of interest to Ford
at this time.”’

Most analysts, including the
report’s author, Lindahl, and
Energy Committee counsel,
Mason, agree the valve is still
experimental. Both believe it is
potentially revolutionary for
auto and truck makers, and
deserves a very serious study,
considering the ramifications if
put into operation, and it could
save hundreds of millions of
dollars of fuel.

Transportation Secretary
Drew Lewis concurs, noting:
“It could present a significant
technological breakthrough
with respect to pollution con-
trol, fuel economy and un-
necessary costs of refining fuels
to reach specific octane
ratings.”’

The Chrysler Corporation is
interested in the Webster-Heise
valve and is providing the
NHTSA with a car to be used in
its tests.

The inventors will license the
valve to any U.S. corporation
and will provide at beast a three-
year maratorium on its use in
foreign vehicles imported into
the U.S.

Figure 1: Inventor Abbey installs one of his carburetors on a postal
vehicle. View of partially disassembled Abbey carb shows special
spools suspended in barrels by springs and levers.

The device, according to the
CRS study could be retrofitted
to any gasoline engine and
would sell for less than $100 per
unit. . S

he second new car-
buretor is a retooling
of an existing type of

carburetor, so low-cost
remanufacturing can produce a
variable venturi carburetor that
is 30 per cent more fuel-efficient
than what we now have (Figure
1.

2. Abbey’s variable venturi car-
buretor,

Harold Abbey’s high efficien-
cy variable venturi carburetor
delivers 30 per cent improved
mileage and reduces exhaust
emissions without the need for
anti-pollution equipment. These
are the major claims for a
‘‘variable venturi'’ carburetor
developed by a Holmdel, New
Jersey inventor. The device is
currently being field tested on
U.S. postal service vehicles in
the New York City area.

Abbey, president of Digama
Enterprises and known around
the post office garage on
Manhattan’s West 34th Street
as ‘‘the carburetor guy,” claims
tests on New York-area postal
trucks prove his invention can
increase gasoline engine fuel ef-
ficiency 30 per cent and more,
and reduce emissions with EGR
systems, catalytic converters or
electronic controls.

Abbey, a professional
engineer who holds several
patents on his system, claims
the fuel-efficiency improvement

The 21,200-pound GVW truck
was taken on a 67-mile city and
highway run, and turned in 5.6
mpg. The truck with a rebuilt
361-cid V8 under the hood nor-
mally gets 2 to 3 mpg.

According to Abbey, the key
to the increased fuel efficiency
is his carburetor’s precise con-
trol of the air-fuel ratio — not
only at cruising speeds but dur-
ing idle, low speed and ac-
celerating in the
“*high-efficiency venturi en-
vironment.””

Abbey concedes that fuel in-
jection, which sprays fuel in
combustion zones, and throttle
body injection, which intermit-
tently sprays fuel at the throttle
plates in the central air stream,
do approximate proper air-fuel
ratios ‘‘on a quantitative
basis.”” But he says they fail to
‘‘uniformly’” dispense, atomize
and vaporize the fuel for max-
imum mileage and lower emis-
sions.

Abbey says he investigated
ways to perfect an automatic
venturi system. His solution is
embodied in precision-
machined spool-like cylinders
suspended in the air stream of a
carburetor’s barrels. Movemerit
of the spools is automatically
controlled within the air stream
by a system of springs and

“levers.

The superior atomizing effi-
ciency is maintained throughout
an engine’s entire rpm range,
““The spools rise and fall about
Y4 inch, adjusting venturi throat
area 10 maintain & precise
metering vacuum.'’

Dissociation

Veporizer

Fuet Pump

Tank

Gm
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Figure 2: In SERI's methanol/hydrogen Citation, liquid methanol
is pumped 1o a vaporizer where engine coolant boils it. The vapor
flows to s dissociation reactor, in which a catalyst and exhaust heat
produce the reaction CH,OH + heat = 2H + CO. The hydrogen-
rich gas is cooled and then mixed with intake air for combustion.
This process combines the convenience of methanol with the effi-

ciency of hydrogen.

on his carburetor makes
gasoline engines just about as
fuel economical as small diesels.
Furthermore, he says he has
been able to adapt his idea to a
number of different carburetor
designs, including a pressurized,
floatless model.

For a June 14, 1982 post of-
fice test, Abbey installed one of
his carburetors in place of a
4-bbl Rochester on a U.S.
postal service van. The truck,
equipped with 2 GM 350<cid
engine and automatic transmis-
sion, has a 12,000-pound GWV
rating. The driver took it on a
stop-and-go route from
Manhattan to Exit 11 on the
New Jersey Turnpike, for a
total of 82 miles. Normally, the
truck gets 3 to 4 mpg. With the
Abbey carburetor, the truck
produced 9.11 mpg.

This kind of mileage increase
deserves attention from govern-
ments and businesses for cur-
rent cost of transportation is far
too high to let current ineffi-
ciencies continue,

For a June 28, 1982
demonstration, a Ford C-600
truck was used. Abbey installed
one of his 2-bbl carburetors in
place of the standard 4-bb] unit.

Abbey explains this principle
enables the U.S. postal service
test vehicles to hold a much
more accurate air-fuel ratio
through the entire operating
range. ‘“The improved engine
efficiency is what accounts for
the improved fuel mileage and
lower emissions,”” says Abbey.

he last carburetor is
a vaporizer using
methanol as the fuel

to be vaporized and converted
to release the enormous energy
of hydrogen that is contained
within all fuels. It sounds com-
plicated but really it's not.
Simply put, this system converts
liquid methano! to a vapor,
sends it through a catalyst to
release the hydrogen which then
propels the engine (Figure 2).
3. Methanol vaporizer.

The Solar Energy Research
Institute (SERI) at Golden, Col-
orado has opened a new field in
alternative fuels. It is testing a
Chevy-Citation running on a
hydrogen/carbon monoxide gas
mixture derived from methanol.

Now, methanol, as we all

(coptinued on page 79)
e QUQLZ/Z' i
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Here’s proof Detroit can
build a higher mileage car

GM and Ford have plans for
cars that go up to 90 miles on
a gallon of gasoline

Far-out
engines

BY BRAD DENNIS

e all know we are

experiencing a tech-

nical revolution.
Most of us have a tough time
relating this to something we
can understand, except when
the information pertains to our
automobiles. The public seems
to understand the automobile
better than any other instru-
ment we use.

The thing 1 cannot unders-
tand is that, with all of this
common sense about cars, how
can most of us be fooled year
after vear with the shuffle of
numbers about fuel mileage
technology and miles-per-gallon
quotes. When, in fact, there is
tess efficiency (horse-
power per cubic inch of engine)
than there was 20 years ago. For
example, Chevy 327
c.i. produces 325 hp and the 427
¢.i., 425 hp. Both these engines
are from the 1960s.

Virtually every Japanese
motorcycle engine built is over 1
hp per cubic inch of engine.
Many engines are 1.5 hp per ¢.i.
This proves we have the
technology to produce effi-
ciency but not necessarily
for the high fuel-consuming
automobile.

What is all of this leading up
to?

There are five punts that
seem to prove Detroit has the
ability to produce much higher
mileage vehicles right now but,
for some reason (and 1 think all
of us know what that is), they
refuse to produce this high-
mileage engine until fuel price
goes up further.

Study the following
arguments of my hypothesis
and you may come up with the
same conclusion — something is
not kosher in motortown
Detroit.

Point No 1: The Ford
stratified ‘‘Proco’’ engine

For the past few years, Ford
engineers have been fudging
around with a series of new
stratified engines called the Pro-
co series. Ford began looking at
the gas-guzzling V-8s that were
in current production and tried
to come up with an alternative
for improved fuel mileage still
retain as much existing tooling
as possible. So came the
«“pROgrammed COmbustion”’
engine instead of following the
rest of the manufacturers with a
transference to the diesel line.

#
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In principle, the Proco was a
stratified charge powerplant, a
sort of gasoline version of the
diese! (see Figures 1 and 2).

All tests were done with the
5.0 litre V-8, which was fitted
with direct fuel injection and
operated through a process a
precisely measured amount of
fuel was introduced to the com-
bustion chamber exactiy at the
right time. Fuel induction was
processed through direct fuel in-
jection instead of a carburetor,
so the fuel and air particles
could be delivered as a misty
cloud.

From there, the piston, witha
special combustion chamber in
its dome, served to control the
motion of the air and to spread
the fuel charge as well as the
flame travel from the dual spark
plugs. This would ensure 2 more
complete combustion process
which amounts to a fuel savings
of 20 per cent over that of the
conventional carbureted V-8
engine.

Proco has an air-fuel ratio
range from 20:1 to 24:1, depen-
ding on conditions. This is quite
different from the conventional
carbureted engines we use today
which are around 14:1. The
mix, however, at the Proco
spark plug is 14:1 and gradually
leans out o perhaps 100:1 or
more at the extreme distant
points from the plug. The Proco
compression ratio is 11.7:1, but
the engine runs on low-octane
fuel without difficulty.

Except for having spark igni-
tion, Proco is very close in
operation to a diesel. The dif-
ference in economy of the two
engine designs comes from the
difference in the energy content
in the fuels.

Results are so good that up-
parently Focd Motor Co. is
droppsg investment dollars in a
development program towards
that of diesel production. Proco
engines are hoped to be in pro-
duction by 1984, Ford states
that mileage figures will be 20
per cent greater for the Proco
over that of the conventional
spark ignition carbureted
engines.

What should result from this
effort is a full-sized automobile
that achieves over 30 mpg on
the highway and an average of
25 mpg (that is, 4,000-1b + cars
with 300 + <¢.i. engines).

With the entrance of the Pro-
co stratified engine, there will
now be two lean burn stratified
chargers, the first is the suc-
cessful Honda CVCC engine,
which has been on the market

for nine years and is a regular
gas burner with none of the
standard emission controls that
Detroit engines supposedly
must have.

All of this was leaked through
manuscript and line drawing.
The fact is illustrations of the
actual engines had never been
seen — until now. Now it’s too
late.

You and 1 will never see the
intended in V-8 form, but the
principle can be applied to
smaller displacement engines,
such as the V-6 engines Ford is
now building.

To protect the engineering
secrets of the Proco designs, the
following ignominious demise
of Proco engines illustrates the
ridiculous intelligence of those
great ones of Detroit. The
engines were smashed with
heavy hammers some time in
January of 1981 in the back
room of a Western American
Ford dealership. All were taken
from 1980 full-sized station
wagons, which were their test
cars for the new motors. After
the photos were taken, the cast
iron was sledge-hammered to
death by Ford reps (see Figure
J).

Does this  illustrate
sensclessness or the concern
about this type of technology
getting to the general public?
Remember, the Proco design
lets a spark ignition engine
operate at the same efficiency of
a diesel.

What would happen to our
fleet mileage figures if all new
4-cylinder cars now obtained
mpg figures similar to that of
diesel cars? 1 know there would
be a Jot less gasoline sold an-
nually.

Point No. 2: GM's 90-mpg
aulo is done, but you can’l
buy it. | wonder why?

Although this preduction
unit will probably be somewhat
changed from this model (see
Figure 4), the three-cylinder
commuter car is certainly on its
way. This example features an
all-glass hatch, rear-mounted
five-speed transmission and
about 60 to 70 mpg at highway
speeds. Under conditions of
steady state 30 mph, the little
toddler can register a flat 86
mpg.

This car, or its offspring, will
probably be built on the Euro-
pean S-body (to appear in Spain
in 1982-83). The displacement
for the three-cylinder gasoline
engine will be in the range of 1.5
to 1.9 litres.

Note: This report is from
1981. The car has yet to appear
and I don’t plan on seeing it for
a couple of years or until we are
standing in gas lines again. This
proves high-mileage technology
exists but will not be introduced
until the controlling price of
fuel goes up as well.

Point No. 3: Ford's high-
mileage cars also achieve 60
mpg city

Ford has undertaken a full-
scale commuter car program,
one that will yield 60 mpg in the
city (Figure §). If all goes well,
the new line will be introduced

Page lilty-one

Figures 1 and 2: Proco is Ford's gamble for the future. Rear
view of engine shows large valve covers and positions of (wo
spark plugs per cylinder. View also shows throttie plate, which is
open in all but idle conditions. Cutaway cylinder shows combus-
tion chamber in piston’s crown. Note piston comes right up to

cylinder head.

Figure 3.

After photos of the Proco engine were taken, the cast iron was
sledge-hammered by Ford reps.

Figure 4.

&
i

A three-cylinder commuter car built by GM.

Figure 5.

¥ T i

Ford's new commuler car model,

<etiay

it will yield 60 mpg in the city.

in the 1986 model year. The cars
will be built on a mini-car plat-
form and will carry two to four
passengers.

Weights of these beauties will
be about 1,500 pounds for the
four-seater and 1,300 pounds
for the two-scater. Bodies will
probably be made from
fiberglass and be settled on an
85-inch (4-passenger) or 73-inch
(2-passenger) wheel base. Track
width should be around 4 feet.

Ford may purchase some of
the components for this series
from the Japanese (Toyo Kogyo
and possibly Toyota), and that
would probably include the
power plants. At this time, there
is talk of a three-cylinder
displacing less than one litre.
The drivetrain should be a five-
speed overdrive transaxle.
These cars will go head to head
with the GM P-car and the
front-wheel-drive S-car.

Point No. 4: Ford’s 85-mpg
7-passenger Aerovan could be
a big hit

The following s a press
release from Sept. 26, 1981. It
shows the capabilities of auto
companies when they really

need to produce a fuel-efficient
vehicle in a depressed auto
market. 1 hope this makes you
as upset about this phoney oil
crisis and the redundant lame
excuses that Detroit gives on
how difficult it is to produce a
high-mileage utility van.

Ford Motor Co. has produc-
ed a seven-passenger Aerovan
which, according to them, will
take until the late 1980s to pro-
duce. Even though the van has
unique aerodynamic lines and
up-to-date styling, it does one
thing very well which would
make the van an instant success
in even a depression economy:
The Aerovan achieves 85 mpg
on dieseli and 70 mpg on
gasoline. Keep this in mind.
These figures are from Ford
Motor Co.

The point is, if this kind of
mileage can be achieved with a
seven-passenger van, what kind
of mileage can be accomplished
with small compacts using the
same type of technology?

Note: Have you noticed the
lack of concern over fleet
average milcage improvements

(continued on page 60)
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Update on Texaco Controlled- Combustion Engine

ere’s a brief update

on one of the engines

1 discussed last year.
The engine is the Texaco
Controlled-Combustion  Pro-
cess (TCCP).

As you may recall, the TCCP
engine was developed by oil ex-
perts almost 40 years ago. The
system  proved doubling gas
mileage was not that difficult, it
is simply a matter of design.
Keep in mind that the TCCP
was an old design that didn’t
have the computer science in-
tegrated into it that is available
today. If we use today’s
technology on this design, 1
have a strong belief that im-
provements could be achieved
beyond what testing has shown.

Then why is this engine being
kept from the public?

I let you be the judge and
derive your own answers to this
perplexing question. I am only
the one that reports the facts.

Early one morning last fall
(1981), two dark-brown, snub-
nosed United Parcel Services
(UPS) vans, engines throbbing

quietly, stood mysteriously
poised at the end of a remote,
unused airport runway in

upstate New York. Testing was
about to begin to prove that a
long-ignored engine concept
was and always has been valid
after alt

The identical vans, typical of
the 30,000 svehicles UPS calls
“packages cars,”” were both
powered by proven but conven-
tional 292-cu.in. General
Motors gasoline truck cngines.

. One, however, was modificd to
use the Texaco Controlled-
Combustion System (TCCS) —
Figure 1.

First proposed nearly 40 years
ago. the TCCS was an early
stratificd charge engine. It uses
directed, richer air-fuel mix-
tures to promote more complete
combustion of a wcaker mix-
ture. Although it has proven
considerable promise and ob-
viously has distinet advantages,
the engine has remained in im-
bo.

Why? And why, after so
many sears, has a giant Ileet
operator  like UPS suddenty
taken up testing and develop-
ment? Further, why weren't
diescls or one of the newer
stratificd-charge engine ivpes —
such as Homlda's successful
CVCC or Ford's siillborn PRO-
CO — of interest? To get the
answers, onc must talk to the
engineers inside this project.

The results of the indepen-
dent airport testing
(independent meaning without
the help of the auto industry)
were very impressive. There
were no tire-smoking starts or
screaming curves. T#o
8,000-pound vans carrying
4,000-pound payloads don’t ex-
actly produce heast-pounding
road tests. Instead, there was
day after day of repetitious
starts, stops, idling and ac-
celeration, with the drivers
periodically changing seats. In
the end, however, the Texaco
engine achieved over 35 per cent
better fuel economy than the
standard GM engine.

Later, the same vans ran
identical courses of city delivery
ahd highway driving. Again. the
mileage gains for the TCCS
engine were startling. They

#
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ranged from spectacular 142 per
cent increase at idling to 18.1
per cent increase in delivery
operations.

But that wasn’t all. While the
TCCS van ran most of the test
on gasoline, it also ran other
tests — equally successfully —
on diesel, JP-4 (et fuel), and
many other unconventional
fuels, thus giving these delivery
vans multi-fuel capacity.

The story behind those snub-
nosed trucks is really the story
of two men, two companies and
combined engineering faith.

Bill Tierney, Texaco’s
dedicated and single-minded
product manager for
automotive developments, has
preached for years that refining
high octane gasoline and high
centane diesel fuel is just plain
inefficient in terms of geting
the greatest possible miles from
each barrel of crude oil. True,
premium fuels offer more miles
per gallon of refined fuel,
Tierney emphasized that pro-
ducing them wastes much
precious refinery energy.

S ———————————————"

BRAD
DENNIS

ENGINES

Even in the carly 1940<, he
and Texaco felt that wasting
fucl to pamper finicky gasoline
and diescl engines was folly of
the worst sort. So he began
development of an engine with
swirling turbulence, timed fuel
injection and a new special igni-
tion system. That combination
makes the TCCS engine indif-
ferent to octane or centane
ratings. In fact, it can busn
fluids you'd never think of as
fuels

Tierney quickly ticks off the
stumbling  blocks that have
arnen each time the TCCS
seems ready to be produced In
recent vears, these have been the
various results of hasty
scrambles by Detroit to cut
emissions, improve fuel
economy or squeere a few more
years out of existing engines and
tooling. Each situation demand-
ed so much money and
engincering time, pressed by
such urgency, that manpower
and lab facilities weren’t
available to seriously investigate
any new combustion system.

Detroit hasn't had its ¢y¢s
cloced. however. Chrysler
Pegan investigating the TCCS
eng years ago. Engines with
similar characteristics have been
explored by both GM and Ford.
Ford’s PROCO system, unfor-
tunately, was designed for the
rapidly disappearing V-8. its ef-
fects on the small fours and
sixes are minimal, unlike Hon-
da’s successful — but diflerent
— stratified charge technique.
Detroit engineer may not have
had their eyes closed to this
engine development, but they
certainly haven't had their heart
into its progress either. Four
years of developmental time for
such a great advance in engine
technology is plenty but 40
years of dragging their feet is
absurd!

Figure 1. Closely spaced

FUEL W SCTOR

COMBUS TION
FRO0UCTS

FRoNT

injector and sparh plug create a flame front in the piston’s dished area

(abose}. Swirling air and continued fucl injection afler spurh termination feed the stationary flame

front {(diagram ahove),

burning the fuct at a controlied rate. and eliminating octanc/cetane re-
quirements. Top photo shows 8ill

Tierney (standing) and Jim Lewis with one of the UPS test vans.

GENERAL MOTORS.

Thus, GM 292 produces:

mpg.
1. 200/day =

3. $18.52/ van x 33,000 vans

$66,718,080 a ycar.

- 1R.S2 = 36.48),

days)

hands to get the job done.

FIGURF 2. FSTIMATED FUEL SAVINGS — TCCP VS,

Assume. Delivery sans get 10 miles per gallon and are used
200 miles per day- There are 33,000 vans in the UPS flcet.

1. 200/day + 10/gallon - 20 galions per day.

2. 20 gallons x $1.25 gal. o8t = $25 per day perran

3. §25/van x 33,000 van© = $R25.000 fucl cost pet day
5. TCCP engine: improvement in mileage —

13.S/gallon = 14.81 gallons per dan
2. 14.81 gallons x $1.25 gal. cost = $18.52 per dav per van

Estimated cost savings: $825.000 - 611,160
day. $213,840 x 312 working days (UPS works on Saturdav) =
fn other words, there is a $6 48 a day fuel savings per van (825
Or the pav-back of the installation of the TCCP engine will be
reconered in 328 durs — just shightly over avear (82,125 cost of
the engine —- divided by the savings per day of $6.4R = 327.93

Adter this one vear of cost pay-back,
recogmze a $66.718,080 a year improvement in theit profit pic-
Lure. No wonder the company took this project inio their own

38%% 1.8

$611,160 tucl cost per day
$213 RI0 per

the company should

Through a giant's eyes

When you're a giant like UPS
and have struggted through two
fake fuel shortages, you look
ahead not only at the rising
costs of gasoline but also at the
very real prospect that future
cynrhetic or shale-derived fuels
will vary greatly in quality. So,
you'll need an engine that will
run on whatever comes along, is
inexpensive (o maintain, and
can meet some special demands
that dicsels cannot.

““Detroit wasn't
anything, so we had to,”" says
Jim Lewis, UPS's automotive
engineer. Fortunately, both he
and Tierney felt that UPS’s
thousands of GM's 292s could
be converted to TCCS.

Although he is an optimistic
man, Lewis has plenty of reason
to worry. The company had
made many conversions in the
past, Lo diesels, and every time,
the initial and maintenance
costs had sky-rocketed —
although the engines themselves
were refiable.

But the TCCS looks good on

doing

paper. Where @ new diesel
engine would cost $4,000, plus a

new transmission and  many
drive-train modifications, a new
GM 292 short block  (no
cylinder head or accessones)
would only cost $450, Totally
modificd 1o TCCS, it would
cost $2,125. Beter still, it

wouldn't weigh any more and
could be dropped right into old
bolt holes with only minor

changes (Figure 2).

UPS contracted with the
English firm of Ricardo, Con-
sulting Engineers to do -the
engineering. Finally, when two
complete engines were assembl-
ed, one went into Texaco's
dynamometer, the other into a
truck.

While the other
characteristics for the original
engine and the TCCS are almost
identical, fuel consumption sw-
ings impressively in favor of the
Texaco engine. In the field,
Lewis savs performance is
about equal. “*We've had drag
races and the outcome depends
on the driver."”

The big advantage

Although the Texaco-engine
marriage to the UPS truck ap-
pears a happy one, the enging's
real future is in the widely vary -
ing fucls yet to come — fuelks
that contemporary stratified
chutge engines can’t use
Tierney sayvs that diverse, casier-
to-ieline  fuels  are perfectiy
aitable, cspeviatly I3 That
apens the possibility of running

on the interlace fuck
sddops,t as he calle them -—
that result from mixing

petroleum products end to-end
in pipchines. About all that can
be done with such slops today is
to sell them to a small refinery
for reseparating.

Right now, whether the
Cinderella  switch  from  the
mundane GM 292 to the ox-

citing TCCS, reverts from the
coach to pumphin at the stroke
of midnight scems 1o hinge
mainly on government
“rampering’’ regulations.
CGovernment  restricions  are
alwave getting in the way of
progressive changes, thus
costing those companies
creating the changes miltions in
red tape. Governments need to
get out of the automotive
business and let it progress at its
own rate.

Tampering means that an ap-
proved engine has been altercd.
This automatically makes that
engine illegal. So, even though
the TCCS engine has
demonstrated remarkable fucl
savings and its emissions levels
more than pass the re-
quirements of al! states that test
for them, it is still technically in
violation.

So far, under a hard-won,
two-year special excmption,
four TCCS engines have been
tested. Ten more are under con-
struction and 500 more are
planned if all goes well.

Remember the gquote from
the first article on this engine
from the Ford exccutive direc-
tor, Mr. Raviolo, “Engineering
changes take time but enough
testing has been done and the
1CCS engine will be in produg-
tion in the 1960s '
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Motors’

coal-burning
turbine engine

Far-out
engines
BY BRAD DENNIS

ometime in the

future, you may pull

into a service station
and ask the attendant to **fill "er
up’’ with coal instead of
gasoline, gasohol or some tank-
ed gaseous fuel.

But, never fear. It doesn’t
mean you will have to carry a
shovel in your car, and stop
every now and then to heave a
few shovelfuls of anthracite into
a firebox.

The coal is in a very fine
powder that flows automatical-
ly into a turbine engine which
runs as smoothly and efficiently
as a liquid-fueled diesel or a
gasoline-powered car.

The coal-powered car is no
idle dream of some mad garage
inventor. General Motors
already has an experimental
coal-fueled engine, called the
AGT-S. It has been installed in-
to a production vehicle for
testing.

Meanwhile, other companies
are taking hard looks at coal as
an automotive fuel of the
future. For example, a Conoco
spokesman reveals the company
is now planning research to
develop a coal-based liquid fuel.
The project, still in the

Brad Dennis is a combustion
engineer in St. Paul, Minn.

‘‘drawing board”’ stage, is too
new for any further elaboration
at this time.

In any case, the re-evaluation
that an internal combustion
engine can, in fact, run on solid
rather than liquid fuel is
especially intriguing because,
superficially at least, it scems so
impractical. In light of the in-
creasing cost of petroleum-
based fuels and the eventual
depletion of cost-effective
petroleum reserves, the abun-
dant coal reserves look ever
more attractive as alternate
fuels.

Coal can be used as is, except
for pulverization or solvent
refining, or it may be converted
into liquid fuels including syn-

thetic oil, distillate,
gasoline/diesel fuel and
methano!.

Chart | shows the percentage
of energy availabie after pro-
cessing. Note that powdered
coal retains the highest available
energy — a remarkable 95 per
cent which is even
significantly higher than for
solvent-refined powdered coal.

he key to powder
power as it is related
to automotive fuel

came with the recent develop-
ment of powdered coal having
extremely small particle sizes. It

ANYWRYS.

the prime minister’s fault."”

and Simmental cattle.

Country memories
!ly D.C. Lund, Taber, Alberta

“Things looked good when Mom and Dad bought the big
house and the new car. Then the market for grain started drop-
ping and for several years it was too dry to raise any good crops

“‘By working for the CPR, Dad was abie to hang on to the
house and part of the farm, but it was so bad they couldn’t af-
ford gas or repairs for the big car Dad was so proud of. Dad
had to ride a horse to go to work and, if he took the family, he
hooked the team to the car and drove to town that way. There
were lots of nice cars being pulied by a team of horses —
‘Bennett Wagons’ they called them, but 1 guess it wasn't really

]

D.C. Lund lives near Taber, Alta. and breeds Welsh Black

e
Ta M

Gtainews; February 9, 1984'

was the availability of such
small-particle-sized coal that
fired the imaginations of GM
engineers and led to the inven-
tion of a prototype. solid-coal-
fueled turbine car engine
(Figure 1).

In the past, powdered coal
has been produced in the size
range of 50 to 75 microns but it
is much too large for use in ex-
isting oil-fired utility boilers and
automobile engines. There was
a need of finer coal that would
burn more like a liquid fuel.
Recently, the coal industry
found a way to further pulverize
coal so it is even finer than
powdered sugar. Average parti-
cle sizes in the order of three
microns are now feasible.

Just how small is a three-
micron particle?

It takes 1000 microns to make
a millimeter, and 25.4
millimeters to make an inch.
Thus, a simple calculation
reveals that 25,400 three-micron
coal particles placed side by side
would form a line only one inch
long!

The extremely small particle
size is important because the
total surface area is greatly in-
creased as a solid is pulverized
into ever tinier particles. It is
this increased surface area that
makes the powder far more
combustible than larger chunks
of the same material; in this
case, coal.

The reason a combustible
material of any type (gasoline
included) becomes more com-
bustible as its particle size is
reduced is that oxygen can get
to larger surface areas to effect
faster oxidation or burning.

Let's assume we have a one-
cubic inch chunk of coal and
pulverize it into partcles having
a three-micron d:amcter. To
make calculations ecasier,
assume the particles are perfect
spheres. A small cube of coal
having only six square inches of
surface area would yield more
than one trillion, 159 billion
particles, which would have a
total surface area of about
50,812 square inches! Small
wonder it burns so easily.

Other advantages are gained
when the coal is finely pulveriz-
ed. In particular, it is possible to
remove a large portion of the
ash and sulfur in the coal to cut
atmospheric poliution, and to
reduce erosion and the forma-
tion of deposits on the interior
parts of the turbine. A
*solvent refining’”” process is
used to lower the ash and sulfur
content before the coal is
pulverized.

Cost savings are anticipated if
the powdered-coal automotive
fuel system can be perfected.
It’s claimed that the price of
coal in the form of a cleaned
fine powder is about one-half
the current price of the
equivalent energy in gasoline!
Another advantage of
powdered coal, according to the
coal industry, is the small
capital investment required to
process it compared with that
needed to produce liquid fuels
from coal. The method of
distribution to consumers
would need to be worked out,
but GM envisions it would be
similar to the bulk liquid fuel
distribution system used today.

he AGT-5 turbine,
developed by
General Motors, was
first demonstrated in June,
1981. Installed in a production

Fuets obtainable from coal

Gasoline diesel fuel 55%

Methanot 5%

1

1 1

L
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70 80 90

Chart 1. Coal-burning turbine. The chart shows the varie-
ty of fuels that can be obtained from coal.
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Figure 2. Flow chart showing how powdered coal is moved from
storage tank to the turbine engine.

vehicle, it is comparable in out-
put to a small V-8 engine,
although it weighs considerbly
less.

The engine is equipped with
an on-board computer to con-
trol combustion to achieve fuel
economy nearly equivalent to
that of a small gasoline V-8. It's
said the driver and passengers
experienced no noticeable dif-
ference in the AGT-5 fueled by
powdered coal compared to
running it with liquid fuel.

The finely powdered coal is
stored in a fuel tank located in
the engine compartment above
the right front wheel. That loca-
tion should permit larger lug-
gage space in the rear of the
vehicle and eliminate the need
of long fuel lines. A metering
fuel pump, aided by an engine-
driven air compressor,
transports the powder in a
steady stream from the tank to
the engine. Mechanical
vibrators in the fuel tank assure
smoothly controlled flow of
powdered coal to the engine.

The combustion system of the
AGT-S consists of a turbine
burner, a fuel-injection nozzle
and an ignition system. A liquid
fuel pilot, ignited by an electric
spark, in turn ignites the

powder as it enters the burner.
A small amount of liquid fuelis
stored on board for the pilot.

If you study the engine flow
chart, you'll notice there is a
small electric compressor at-
tached to a reservoir fitted with
a pressure switch and solenoid
switch. This provides enough
compressed air to get the coal
powder flowing during the
start-up period. Thereafter, a
second air compressor attached
to the turbine provides the com-
pressed air used to transport the
coal from the fuel tank to the
turbine. This air passes through
a cooler before it is recycled
back to the air compressor
(Figure 2).

Well, there you go. The boys
from Detroit can construct a
technical advancement instead
of creating complicated add-ons
to the outdated internal piston
drive engine. There is a serious
need to develop this design fur-
ther and that has to do with the
fuel supply itself. Research in-
formation that I have compiled
indicates today's current
reserves of coal, at present
demands, could supply us with
energy for the next 2500 years
Remember, this is the year
1984,

Page nintteen '



R. SCHATREANKE RCPORT :

The last observation, in connection with the newly developed "plasma ignition"
system BAUR, (a novel high-energy, capacitor-discharge ignition system for all spark
plug ungines) in Europe has shown such dramatic results that the planned introduction
of the antiquated U.S. catalytic converter in the car exhaust systems for Western
Europe might be cancelled.

A development in West Germany replaces the conventional spark ignition (with the
help of special condensers and plugs) by "plasma ignition”, increasing ignition power
from 20-100 mW, to 24,000 mW and ignition temperature between electrodes from 2,500
degress C., to more than 6,000 degrees C.

This unusually effective and economic combustion process permits also the injection
of water for additional energy yield, about one part H,0 to fifteen parts of gasolire.
This combination in turn allows use of considerable ledner fuel/air mixture, the
introduction of the so called lean engine technique. '

The combination of fuel-magnet, plus plasma ignition (for spark plug engines only)
plus water vapor injection leads to the following results:

1. Drastic reduction of fuel consumption.
2. Reduction of harmful exhaust emissions.
3. Much extended engine and exhaust system life.

The entrance into these practical applications was provided by spinoffs from the
space program as well as from the use of "shelved technology" from the U.S.A. and from
Furope. Even a Canadian invention, the air-intake-atomizer of the late Andrew Maguire,
belongs to this category. Since the new technclogy can also applied, in part at least,
to home and industrial heating units using carbohydrogen fuel, as well as to heavy
machinery and ship engines, the potential expcrt value of such a nrivate research
institute in this area could indeed be very substantial.

Big-name, long-established companies have long abdicated the main part of their
research initiative to qovernment planners and we no longer can look to them for
leadership. Some time ago, a U.S. Senate Committee revealed that of the 61 most
important inventions since the turn of the century, 40 were created by individual
inventors!

They were not conceived in the "think-tanks" of mammoth organizations, but by
single individuals not connected with the scientific establishment.

The spectre raised by allowing these developments to slip through the fingers
of American technology and industry is both disturbing and even tragic in terms of
U.S. technological leadership and prestige for peacetime technology applications.

Alas, it also presents a golden opportunity to smaller, more openminded countries
for spectacular breakthroughs of global importance in the field of truly innovative
energy technology, especially for so-called Third World countries which cannot afford
today's high prices for oil and oil products dictated by energy cartels.

Experimental, commerical magnet fuel units for all gasoline and diesel engines
can be ordered for engines up to 2 liters [most compact cars), only $32.00 ppd.
For all larger engines, including diesels and trucks, $36 ppd.

These magnet fuel units are base< on patent 4,372,852, issued 2-8-83, titled
Magnetic Device for Treating Hydrocarbon Fuels. The units are manufactured by the largest
magnet producer on the West Coast. They have to be inserted into the fuel line close to
the carburetor or diesel injector pump. Complete with instructions.

Order from: R.S.
Box 1156
Young Harris, GA 30582




The gasoline and diesel engines were both patented
next great breakthrough in

NE\X/ CYCLE,

Simplest Gerace engine
is an in-line Four in
which alternating cylin-
ders compress air only
{as in a diesel engine)
and an air-fuel mixture
{as in a gasoline engine).
When the highly com-
pressed air becomes hot
enough to ignite the
fuel, transfer valves be-
tween adjoining cylin-
ders open, allowing
combustion to take
place. The ignition-air
piston leads the air-fuel
piston by 40° of crank-
aft rotation. Except for
the transfer valves, all
other engine hardware
is conventional.

&

S et g s

BY MARK WALLACH
Hustrations by Robert Rothe

The gasoline engine was patented in 1866,
the diesel in 1892. PM has just had an
exclusive preview of the Gerace engine, the
first real breakthrough in internal combustion
design in this century. The U.S. Patent Office
has issued Anthony Gerace a process patent

<

not just for another mechanical variation on the
gasoline or diesel themes, but on a whole new
combustion cycle. To fully understand the Ger-
ace cycle, a little history is in order:

In the beginning there was steam, and it was
good. The external combustion engine was
crude, but it did its job and pulled the 19th
century into the industrial age. External com-
bustion is almost a forgotten term now, but at
one time that was the only engine available

POPULAR MECHANICS ® AUGUST 1985




NE\X/ ENGINE

in the 19th century. The Gerace engine may be the
piston engine technology.

AIR-FUEL—
CYUNDER

CRANKSHAFT
{2.54N. STROKE)

after the water wheel. Water boilers heated by
coal or wood developed steam that was piped to
a cylinder and piston. The expanding steam
drove the piston down and a connecting rod and
crankshaft turned a flywheel. The steam was
admitted to the cylinder by a sliding valve
operated by a young boy pulling a rope back
and forth.

One boy, being lazy, designed a mechanical
linkage to do the job for him automatically. His

POPULAR MECHANICS ® AUGUST 1985

_CYCLE ENGINE

name was James Watt and his invention al-
lowed the steam engine to operate at higher
speeds and become the prime mover in the
industrial revolution after 1840.

The burst of creative talent that followed the
development of the steam engine ushered in a
golden age of invention with countless tinker-
ers burning the midnight oil inventing. That oil
was kerosene and other high-end petroleum
products from Pennsylvania wells, which were

A

A more complex varia-
tion on the Gerace cycle
Is proposed in this
Square-Four engine.
Here, the air-only pis-
tons operate on a two-
stroke cycle at half the
speed of the four-stroke
air-fuel pistons. Side in-
take ports and overhead
exhaust valves are
adapted from a common
industrial diesel design.
The parallel crankshafts
are linked by a “silent”
chain drive similar to
that used in some GM
front-drive transaxles.
The process patent cov-
ers any and all mechani-
cal means of achieving
the Gerace cycle.
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The Gerace Cycle
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1 Otto cylinder draws in air-fuel mixture
while diesel cylinder draws in air only.

DIESEL
CYLINDER

TRANSFER
VALVE

2 Both cylinders begin compression strokes
while the transfer valve is ciosed.

COMBUSTION
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3 Combustion begins when transfer valve
opens and hot air meets air-fuel mixture.
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4 Combustion continues across Otto cylin-
! der as diesel cylinder begins its descent.
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5 Expanding gases travel back through the
trarsfer valve and into the diesel cylinder.
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6 Transfer valve closes; exhaust stroke be-
gins in diesel, followed by Otto cylinder.

PR A

92

originally drilled for water but acciden-
tally hit sub-surface oil deposits. Some
distillates were lightweight and very
fluid. When put in a confined space,
they could burn instantaneously and
explosively.

Otto and diesel cycles

The process, when finally developed,
was called “internal combustion.”” The
words describe the process completely.
The sliding steam valves were not com-
patible with the new combustible flu-
ids, but all of the basic engine compo-
nents were there: cylinder, piston,
connecting rod, crankshaft and fly-
wheel. An idea whose time had come
was put together into a brilliant concept
by Nikolaus August Otto in 1866. His
concept, the “‘Otto cycle,” had two
valves in each cylinder and the familiar
four-stroke cycle of intake, compres-
sion, power and exhaust.

If the fuel mixture burned in the Otto
cycle produces more force than that
needed to operate the valves, rotate the
crankshaft and overcome the friction of
the various moving parts, then the
surplus force can be used to operate
machines. The four-stroke Otto engine
has dominated all other engine types
because of its ability to be engineered to
user requirements from power genera-
tors to racing cars.

When air is compressed it gets hot
because the molecules rapidly collide in
a confined space. Rudolf Diesel used
this basic physics law to increase the
compression ratio of an engine and

| compress only air with a piston. At
" maximum compression, fuel oil was
. injected into the combustion chamber
. and the heat of the air started burning

the oil. The piston was pushed down by
the expanding gases and power was
applied to the crankshaft.

The high compression ratio and me-
chanical shock of the burning oil made
the diesel engine slow-turning and very
heavy, but using cheap oil that was a
byproduct of gasoline refining made it
perfect for ships, power stations, trucks

: and industrial applications. Diesel cars

are popular in countries where gasoline
is heavily taxed.

Over the years, many mechanical
designs have been patented following
the basic Otto and diesel principles,
including two-stroke variations of both
cycles, the Wankel engine, swash plate
rotary engines, engines with two pis-
tons in each cylinder, Chrysler's 30-
cylinder tank engine, radial aircraft en-
gines with 18 cylinders, and rotary
aircraft engines that have the crank-
shaft bolted to the firewall and the
cylinders rotating around it!

The Gerace engine is different from
all the rest preceding it for over 100

years. Tony Gerace, a machine designer
from Towson, Md., has looked at the
Otto and diesel cycles from a new
viewpoint and has been issued a pro-
cess patent for the “Gerace cycle.” The
granting of a patent does not in itself
guarantee success, only that the con-
cept is new, unique and has not been
done before. The elegance of the Ger-
ace cycle combines design details of the
past with the potential to be the engine
of the 21st century in many shapes and
configurations.

Hybrid cycle at work

In its simplest form, the cycle uses
two cylinders side by side and a com-
mon crankshaft with traditional con-
necting rods, pistons and valves. One
piston leads the other by 40° of crank-
shaft rotation. The lead piston is in a
cylinder that compresses only air, like a
diesel engine, and the trailing piston is
in a cylinder that compresses fuel and
air like an Otto engine. Between the two
cylinder heads is a passage blocked by a
slider valve, similar to those used in
steam engines. Gerace calls it a transfer
valve.

The compression ratio of the diesel
cylinder is 20:1, the Otto cylinder, 8:1.
The diesel piston reaches top dead
center first, the air becomes very hot,
the transfer valve opens and the high-
pressure hot air flows through the con-
necting passage and into the Otto
chamber. The hot air starts the mixture
burning. The diesel piston begins its
downward stroke while the rising Otto
piston forces the expanding gases back
through the transfer passage to mix
with the remaining air in the diesel
cylinder. This interaction of the pistons
allows the mixture to burn in a chamber
of constant volume, utilizing all the
latent energy in the fuel.

After both pistons have begun their
power strokes, the transfer valve closes.
When the pistons reach the ends of
their strokes, the exhaust valves in both
cylinders open to expel the burned
gases as both pistons begin to rise.

When the pistons reach the top of their |

strokes, the exhaust valves close, the
intakes open and the cycle starts again.

Why is this engine so interesting? It |

has solved several limiting design and |

thermodynamic problems that have
perplexed engineers for years.
Normally, the fuel/air ratios that can
be burned in an Otto cycle engine are
quite narrow. If there’s too much fuel,
there’'s not enough air to support com-
bustion. Too little fuel and the mixture
will not burn. With the air/fuel mixture
premixed in the Otto cylinder of the
Gerace engine, almost any mixture ra-

tio will burn due to the hot air igniter. |
(Please turn to page 134) '

POPULAR MECHANICS ® AUGUST 1985




>

NEW CYCLE, NEW ENGINE
(Continued from page 92)

The ability to increase the thermody-
namics efficiency by consuming all of
the fuel gives a higher output with little
or no pollution. Cheaper grades of fuel
can be made to burn, down to pow-
dered coal. As envisioned, the engine
does not use diesel-type, high-pressure
fuel injection, electrical spark ignition,
high-octane fuel or lead additives.

Realizing the concept

The current status of the project is
beyond theory. That was proven by
computer analysis to be valid, and re-
views by engineering teams confirm its
advantages. A test engine is being built
from standard industrial diesel compo-
nents. There is no interest in going
public with stock offerings or quick-
buck “investment” schemes. For the
17-year life of its process patent, the
Gerace Cycle Group will have a lock on
any mechanical means used to achieve
the Gerace cycle, and the blue-sky engi-
neering types are taking it to the limit,
first spinning out variations of common
in-line designs employing familiar gas-
oline engine hardware. In wilder per-
mutations, one cylinder of each pair
operates in two-cycle mode while the
other turns at half speed through four
cycles (see illustration on page 90). The
design was then extended into op-
posed-piston units in which the piston
crowns become the combustion cham-
bers. The ultimate design has its cylin-
ders arranged in a circle. The connect-
ing rods push against a rotating disc
with a wavy cam contour. This package
is likely to have aircraft applications.

The Gerace cycle needs much devel-
opment work to operate as envisioned.
One of the major questions is the design
of the transfer valve. It has to sit in an
almost leak proof chamber, open quick-
ly to allow the very hot air into the Otto
cylinder, take extremes of temperature
and resist wear. Water and oil cooling
should keep temperatures below those
of today’s exnaust valves. With all of the
aerospace materials and wear-resistant
coatings now available, the problem
can be resolved.

The Patent Office is filled with de-
signs that could not be made to work
because the necessary materials were
not available. The Gerace engine has
luckily emerged at a time when all of
the help and material is available
thanks to a research program being
developed with the aid of Johns Hop-
kins University in Maryland.

The development of a prototype is a
slow step-by-step program. Since the
work has no precedent, it's a change-
one-thing-at-a-time job. This takes time
and money, and again the Gerace cycle

(Please turn to page 139)
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NEW CYCLE, NEW ENGINE
(Continued from page 134)

is lucky to be developed by a technical
group and not a commercial company
pressed for quick results.

The two-cylinder test engine now
under construction uses major compo-
nents from a large two-stroke diesel
engine with overhead exhaust valves.
Since the parts are stressed for diesel
loads, the Otto cycle cylinders will be
able to operate without undue stress.
The cylinder head is being modified to
connect the two combustion chambers
with a transfer valve, whose timing can
be varied for further experimentation.
Testing should start this fall and PM
will be there to cover it.

Application possibilities

The aircraft use of the Gerace engine
has interesting possibilities for a piston
engine with no ignition system that
could run on jet-type fuel. It would give
higher performance and run quieter
than conventional engines. A muffled
version holds the hope of silent opera-
tion for military use, in police helicop-
ters or in commercial flights over popu-
lated areas. Business aircraft with quiet
props and engines may be possible
using lower-cost fuels.

Operating costs of stationary engines
running 24 hours a day year after year
become very important. Saving even
pennies per hour can make a new
engine attractive. Gerace believes that
a clean coal-burning engine would be
an ideal alternative for nuclear power
plants. He is presently working on an
engine for locomotives, ships and sta-
tionary power plants that could burn
dry powdered coal.

The conversion of fuel into energy is
presently restricted to narrow bands of
fuels that will burn in conventional
engines. Any liquid fuel, and even pow-
dered fuels such as coal or wood dust,
can be made to rapidly burn in the
Gerace cycle. If the fuel has a high
ignition level, then the compression of
the diesel cylinder is raised to get the
charge burning. Detroit engineers
who've seen Gerace's patent note that
the added manufacturing cost of the
transfer valves will be offset by the lack
of an ignition system. The use of lubri-
cating fuels could also extend engine
life and reduce maintenance.

The engine’s final destiny may have
little to do with its design, only econom-
ics and the availability of fuel in the 21st
century. It took decades for the Otto and
diesel engines to be developed into
useful machines, and they are still be-
ing perfected today. If the Gerace cycle
proves more powerful, cheaper to oper-
ate and has the running life of today’s
four-cycle engines, then it will be the

prime mover of the 21st century. M
POPULAR MECHANICS o AUGUST 1985
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Fuel vap
on everythin

he research facilities

of Sedona Corp. ar¢

just off the runway

in a converted airplane hanger.

The young firm’s architects

have struck out on 2 business

venture that, if successful, will

make Sedona the corporate em-

bodiment of its city's mystic
«glitches.”

The firm will try 10 reduce the
impact of two major distuptive
influences in our lives, air potiu-
tion and oil dependence. ft's an
area in which most everyone can
stand te be ‘rcjuvena(cd.‘

Sedona is 2 classic penny
stock company. The firm has no
earnings, no sales and no
manufacturing  of marketing
capabilities. But, from the way
its founders tatk, they are mov-
ing forward on all {ronts. The
firm does have a glitzy story. @
prototype, 2 set of oplimisnc
leaders and promoters. They ail
pet a twinkle in their eye when
they speak of how vast the
potential market will be.

Sedona went public through a
shell corporation i Aupust and
is boasting of a revolutionary
new technology they. say will
slay one of the great monsiers
of modern times — the gasoline
enginc. The beast that pollutes
Qur precious air while consum-
ing our most precious resource
is about 10 go iNQ pasile with
Sedona’s VIP fvapaed injecied
power canverier). it's a
palcmed
conversion kit. -

The kit replaces the intake
manifold, fuel and  electric
system of a car and lets the stan-
dard gasoline engine run on any
one of several fuels including
natural gas, butanc. propanc,
gasoline and low-grade alcohol.
No hardware adjustments
beyond the flick of a switch are
required 10 shift from one 10
another.

They say it will also run on
such fuels as sunflower seed oil,
sovbean oil and liquified cow
manure but the more exotic
encrgy sources are not expcc)gd
1o provide major markets.”

In its 15¢2-11 form filed with
the Securities and Exchange
Commission, the firm states its
engine kit is now in the late
stapes of development and will
«reduce fuel costs, increase
mileage by up Lo 60 per cent and
prolroy engine life.”

S, ona's balance sheet s
basic ‘'ly made up of costs, a pa-

tent i which the firm paid
about § miltion recently and
§500.0. ' cash. A group of fout

unname . investors put up most
of the money for the patent pur-
chase. President Harold Alired
said, ‘*Sedona can count on its
benefactors Lo put it through an
expected period of nine more
months before production
begins.

““We have established a line
of credit for additional funds
that we might need,” he said.
sWe also have been promised
funding on an as — if and when
_ needed basis.”

The company’s four financial
backers received 28 million
shares for their $4.9 million
contribution 10 the Sedona
balance sheet.

A
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automotive engine .
o .. able to do it for

orizing kit le
g from

Far-out
engines
BY BRAD DENNIS .

Most of the money went for
the acquisition of U.S. and
Canadian manufacturing and
marketing rights for the kit
which were purchascd from
Mixel NV, 2 Netherland An-
tilles corporation.

Mixel purchased the patent
from New Providence Trust
BW]1 for $8.5 million last May.
Providence purchascd the
technology from inventor Rod
Smith. Sedona also has a 1-year
option 10 purchase the patent
outright. There are 3 rotal of 1
million shares outstanding, with
a float of 11 mitlion. The 40
million restricted <hares are tied
up until August, 1986.

The questions arc: 15 this con-
version kit really the answer 10
poliution and fuel probicms?
Are the markets sO large and, if
s0, why haven't the research
labs of Ford. GM or Mercedes

. Benz come up with a similar

system?

“GM knew about this some
time ago,”’ Allred answered.
“They said they wouldn't be
five years.[ 1t
would take them that long to
phase it in.”” The corporate
bureaucracy is just t00 great.

:

Before natural gas was used to
power vehicles in the 1920s, cosl
gas was used.

One knowledgeable penny in-
vestor who has seen the VIP and
investigated the Sedona story
said, “‘1f it’s a scam, it's a damn
good one.”’

Decan Anderson, president of
inovion Corp., is also designing
a high-performance enginc at
his firm. When asked about the
viability of such an engine
modification kit, ke suid, “Hs
hard o say. Even if 1 osaw ity |
couldn’t necessarily say one way
or the other. it's one¢ of those
things where it's easier for them
{0 make it work and then show
the world. Even then, they may
have a technology that is hard
o protect.

“We- have a patent but it's
safe o say there might be a way
around it, but it won't hurt our
company, because it will take
years for someone 10 develop &
similar system and even then,
they won't be able to dent the
market. They would probably
move into the field with a new
car product. That would still
leave all the other new cars and
all the used cars.”

imply put, the

Sedona kits will be

designed to improve

on the versatility and efficiency

of the relatively prehisloric fuel-

burning processes of the
modern-day enginc.

“A widely known but well-
kept secret is the fact that to-
day’s internal combustion
engine is 30-per cent efficient at
best,”” — the firm states in its
15c2-11. “in addition to im-
proper vaporization of the fuel,
the design of today's engine is
another major drawback. In-
vented more than 100 years ago,
it still is designed to operate on
the same theory. For the most
part, it remains unchanged and
has not reaped the benefits of
lcchnological
discoveries.”

The VIP System takeé the
gaseous fuels and delivers them
to each cylinder by sequemial
injection. The special injectors
are designed for the viscosity
and pressures of various fuels,

...and are controlled by an on-

~poard microprocessor. The
computer monitors revolutions
per minute, acceleration and
five other engine readings 1o
guide performance.

““By monitoring various
engine functions it has the abili-
ty to control timing, fuel
dislripulion and other impor-
rant functions so as t0 constdnt-
ly operate at optimum perfor-
mance under a vaniety of copdi-
Lions,” the Sedoma 15¢2-11
states.
Allred added. sq’s like have
ing a mechanic under the hood
tuning the engine at all times.”’
The stated advantages of the
engine kit are tonger life, less
frequent oil changes. less
maintenance, less air pollution
and the availability of an abun-
dant fuel — natural gas.
The raw gas that frequently
accompanies oil finds is
targeted as the primary fuel for
use with the converter because it
is  cheaper. cleaner, less
dangerous and o€ plentiful
han gasoline.
It has been wsed W hwly,
Canada, France. Great Britain
and Australia. 1t is now being
introduced into the USA by the
- American Gas Association, the
Aluminum Corp. of America
(which makes lightweight
aluminum natural gas storage
cylinders) and a number of
" regional gas utility companies.

The gas companies have been
developing their natural gas
vehicle program for about three
years NOW, said Dave Pearce,
the coordinator of the com-
pressed natural gas (CNG) vehi-
cle program for Wisconsin Gas.

«jt is the only area that offers
a whole new load for the in-
dustry,”’ Pearce said. ‘it is a

ga

constant load and is not
seasonal. It allows for better
utilization of existing distribu-
{ion systems. In short, it makes
sense for us to pursue. We are
just getting through the birthing
stage now.”

Thus far, the thrust of the
utilities conversion efforts has
been directed roward fleet users
because individual car owners
have no way of fueling up. But
small, consumcr-sized com-
pressors have now come to the
market and utilities are making
refueling stauons available to
the public. Gtill, fects that can
justify the installation of
$100,000 refucling stations fe-
main the most promising

domestic market for the pro-
duct to date.

The V.1.P. engine consersion kit is shown an

{s engines run
s fo manure!

§1200 and $1500 which is earn-
ed back within two to four
years, according to sesearch.

The key to the Sedona kit will
be how well it improves on the
efficiencies of fuel use. Alired
said he plans 10 sell the units for
$2000 to $3000. Initially, the
product will be adapted to the
Cadillac engines and sold
through new-car dealers as an
optional, after-market conver-
sion kit.

Sedona’s sSuccess will hinge
on how it,improves on milcage
in vehicles that run on both
natural gas and regular gas. The
inventor of the VIP System,
Smith, now 3 consultant with
Sedona is not saying exactly
how well his engine will per-
form, instead he’s going 10 tet

Sedona fuel vaporizer

ached 1o a Cadillac

engine (right). The 1985 Cadiliac Geville pictured above is equip-
ped with the v.1.P. system for actual road testing.

Pearce has converted four
fleets of school  buses and
several pilot programs for in-
dustry and govcrnmcm
organizations. The East Ohio
Gas Company has 755 vehicles
converted and reports it will
save $500,000 a year.

In certain countries, in-
cluding Canada, many gas sta-
tions carry natural gas pumps
and the government has made a
big push fow ard conversion.
The Canadian government gives
extensive tax credit for conver-
sions of vehidles and the in-
ctatlation of patural gas refucl-
ing equipment All LS. state
owned vehicles will be con-
verted 10 npatural gas operation
within a vear, beginning Jan. 1
ol this year.

swe were in Canada recent-
ly,” Allred said, sl was amarzed
at how much more receptive 10
it they are therc. They sce the
big piclure, they've lived with it
for a time and they say we gt
(e economy but we really don’t
get the power. {n a basic conver-
sion, there is generally a 10-per
cent loss in power. When we say
we can give them that power,
they understand what it means.

«“A cab company called Black
Top Cabs has converted its
fleet.” He added. “We rode in
one and the cabbie told me it
costs $18 to go 200 miles com-
pared 10 $42 with gas. The
owner of the cab company said
he saves $34,000 from tax
credits and savings onRf
maintenance.”’

Currently available natural
gas conversions allow vehicles
10 get the sam¢ mileage as they
would on gas. Savings arise
from natural gas cost of about
66 cents a therm, 2 measure-
ment tougbly equivalent t0 @
gallon of gas.

The average price of a stan-
dard conversion is  between

the Environmental Protcction
Agency (EPA) do his talking for
him.

Within the next three months
the product will be placed in 10
vehicles and tested by an EPA
testing facility at Santa Clara
University in the U.S. Smith
would say only that he expects a
substantial increase in perfor-
mance and decrease in
pollutants for engines run ofn
natural gas.

The Sedona team realizes that
its product and claims strain the
timits of belicvability. To com-
bat the skeptics they've put a
prototype on a trailer and now
wheel it around 10 various parts
of the country.

Wwhen  Allred displays  the
modified Cadillac engine, he
does so as a magician might.
His manner seems to say
nothing up My steeve, as he
plugs the engine into three types
of gases and (WO liguid fucls.
Curious nonbelievefs sniff the
various gases, and after running
the engine on gas and alcohol,
Allred drains 2 small ration of
cach onc from the engine for all
to examine.

Allred, 2 Chevrolet,
Oldsmobile and pontiac dealer
in the Sedona area, met up with
inventor Smith seven years ago,
when Smith needed $10,000 10
continue to develop 2 more effi-
cient fuel system for high-
performance boat racing. *The
problem we started with was
how to gel more fuel and more
horsepower out of less fuel
storage,’” Smith said. When the
inventor’s {nitial research had
tapped out all available sources
of cash he came to Allred.

«] know automobiles and this
just clicked right aw ay,”’ Alired
said. “They all thought [ was
crazy but | could see it made

(continued on page %2}
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Smokey’s new hot vapounzmg

engine creates heat in Detroit

hat engine is

smoother than an

electric motor, meets
all emussion standards without
electronic equipment, produces
2 horsepower per cubic inch of
engine, can deliver 60 miles per
gallon and only weighs 170
pounds?

Well, it's the development by
a researcher I've written about
in previous articles — Smokey
Yunick.

This article updatcs lhc status
of Smokey's Hot Vapor Fuel
System That’s right hot vapor
fuel. i've hammered at this
theory in a nimber of articles
for over two years.

This little motor really is a
GM V-6 engine block cut down
to a V-2 cylinder. It's tur-
bocharged and feeds hot air and
vaporized fuel to its cylinders.
One of the most.unique aspects
of this design, as well as having
GM engineers talking to
themselves, 1s that this hot

vapor system operates 50
there’'s no detonation (see
Figure 3)

The first thing that strikes
you about this engine 1< 1s size.
“Seventy-eight cubic inches and

170 pounds,’’ savs Smokey
Another surprising thing
There's no cooling fan In fact,

there are only two quarts of
water in the entire system, in-
cluding the uny radiator

Smokey calls 1t his “‘Phase |
adiabatic engine.”’ Adiabatic 1s
an engineering term that refers
to any process in which there's
no gain nor loss of heat.

A completely ad:abatic
engine isn't possible, but, the
closer you get, the higher the
engine's efficiency and the bet-
ter the fuel mileage. In other
words, the less heat energy
generated by the burning fuel
that you throw away through
the exhaust and cooling systems
(much like the vehicles we all
dnive rodayv), the more energy
there's available to move the
car

The secret is in the
plumbing

Despite its obviously
sophisticated makeup, the
engine is surprisingly simple.
Don't look for exolic matenals,
novel mechanmical linkages or
unique structures. You won’t
find them.

Although the experimental
engine s hand-welded from
ajuminum. that isn't the way a
production unit would be made

The accessories, including the
carburetlor, are mostly pickups
trom around i shop. There
are no elections  devices.
Smokey prefers to avoid them
So, his engines run with simple
carburetor and breaker points.
Yei. the system fully meets all
emission standards. Conse-
quently, manufacturers could
ehminate all those expensive,
ridiculous converters and air
pumps.

he secrel of the
engine's remarkable
performance is its
unique three-stage heat recovery
system, which accounts for the

Brad Dennis is a combustion
engineer in St. Paul, Minn.

Far-out -
engines

«  BY BRAD DENNIS

superheater.”’

By the time the mix passes
through the heated manifold, its
temperature has reached 440
degrees Fahrenheit.

Smokey explains the second
function of the homogenizer
this way: ‘*When the intake mix
confronts this high
temperature, it begins to ex-
pand. The tendency without the
homogenizer would be to back
out of the carburetor. It's the
homogenizer’s job to hold
about half a pound of pressure
on the manifold. It acts as a

—
Figure la.

Corouretor r.

:
H
£

L

Corburetor
[ First.stoge
vapor generaior

radiator

one-way valve.””

Smokey's Phase I adiabatic
engine heats the air-fuel mix-
ture for greater efficiency.
The mix enters & boxlike
jacket — the first-stage
vapor genergtor — below the
carburetor. Hot water from
the small cooling area sur-
rounding the upper 212 in-
ches of the cylinders and the
cylinder head is pumped into
the first-stage vapor
generator by the water
pump. From there, it goes to
the tiny radiator. (When the
engine is cold, the thermostat
directs the water back to the
water pump via a bypass
fine.) The mixture leaves the
generator at about 200
degrees Fahrenheit. The se-
cond heat addition occurs at
the homogenizer side of the
exhaust-driven turbo, where
hot exhaust gas is piped into
a2 jacket surrounding the
housing. Sti!l more heat is
added, also by exhaust gas,
when the charge passes into
the jacketed intake manifold.
At this point the mixture has
reached a temperature of 440
degrees Fahrenheit.

strange-looking plumbing.

In essence. Smokey uses part
of what would be waste beat in
& conventional eagwne {0
preheat the air-fuel emviure
betore 1 reaches the cylinders
{er combustion

To understand how this
system works, follow Figure |
through the cooling jacket lines
from the cylinder heads to a
boxhke structure under the car-
buretor (this device 1s just a heat
exchanger). Smokey calls this
the first-stage vapor generator.
All the air-fuel mux from the
carburetor passes through it and
is heated to over 200 degrees
Fahrenheit. This increases fuel
vaporization for much
smoother operation. :

At this point, Smokey begins
to cut across the grain of ac-
cepted induction and combus-
tion theory, or at least he’s now
writing a new chapter:

Remember, normally, intake
charge temperatures rarely ex-
ceed 130 degrees Fahrenheit

Smokey's inacvation has a
slightly  different twist than
most vapr carburetion designs.
He incorporates a small tur-
bocharger which he calls a
homogenizer. The compressor
side of this unit is jacketed with
a metal envelope. A pipe from
the exhaust system vents hot
gases into the envelope. This
heats the intake charge even fur-
ther.

Smokey’s engine introduces a
hot charge into the chamber, so
there’s less chance for the mix-
ture in contact with the walls to

cool below its burn
temperature.

The third and final
preheating takes place in the in-
take manifold. Smokey
describes it as ‘‘a shell over a
shell, a heat exchanger or a

mokey described his

tests  with tuet
vaponization: “‘On
the flow bench and on the

dynamometer, we'd pull out a
sample of air-fuel mixed by the
standard carburetor. and you
couldn’t punch a stopwatch fast
enough before the mixture
started to separate nto a liquid
and arr agan. But, when the
mixture goes through the entire
heated process and then
through the homogenizer. iU's
20 minutes betore it siarts to
settle out.”

This is the reason why heated
vaporizing systems produce a
drastic reduction in unburned
hydrocarbons and carbon
monoxide, which are the two
major emission problems in
autos. They are caused primari-
ly by two things: charge
stratification and surface quen-
ching.

Page twenty-seven

Stratification occurs when the
fuel mixture separates into two
distinct lean and rich combina-
tions or layers. The
homogenizer prevents this by
creating a uniform concentra-
tion of fuel in the charge.

Surface quenching occurs
because the temperature of the
combustion chamber wall s
lower than that required for
combustion. This cools the mix-
ture in contact with the surface

below its burn temperature.
Thus. combustion remans in-
complete and the unburned

hydrocarbons are expelied with
the spent gases.

hat everyone. In-

cluding the major

car engineers, would
like to know is why Smokey'«
engine doesn’t destroy rteelt
with abnormal combustion or
detonanon.

Deicnation oaccurs when
either the temperature ofr the
pressure in a combustion
chamber 1s too high. Inside the
hot chamber reactions become
so rapid that uncontrolled,
often destructive, combustion
begins to occur in parts of the
chamber rather than smooth,
progressive burming. These
rapid reactions produce high-
frequency pressure wases that
beat against the combustion
chamber walls, causing the
vibrations we know as knock or
ping

The high-temperature  mix-
ture in Smokey’s engine should
cause severe and damaging
detonation. The only way to
reduce this condition would be
to reduce the temperature
and/or pressure. or at least use
a higher octane fuel

Al least this 1s the only way
we've ever been traimed 1o
think, That's right! We've been
led down a narrow path of
engineering experuise. without
being allowed to design other
methods  simply  because the
engineering manuals say.
““That's not possible.”” Smokey
defies commonly accepted ther-
modynamic theory by adding
heat, pressurizing and runmng
on regular unleaded gasoline,
and his engine won’t detonate

The engineers from Detron
are confused about why this
motor doesn’t detonate. IU's
quite simple: 1f the air and fuel
are both heated and thoroughly
vaporized into a homogeneous-
Iv heated mixture, there can be
no disassociated liquid fuel par-
ticles; hence no detonauon.

In its simplest form. :f the
fuel in is a true vapor state and
can be held that way before
combustion, there can be no
detonation. The fuel in a true
vapor state has a much higher
resistance to ping, while still us-
ing a low grade of fuel.

contradic-
tion of all conven-
tional theories on
detonanon and fuel behavior
have surred enough excitement
to brng top execunves and
engineers from Ford. GM and
Chrysler, as well as from several
foreign builders. Most of the
top-level executives from the big
three have driven the car with
Smokey's hot vapor engine and,
since some of the test drives,
there have been checks tor as
much as $200.000 for short-
term options on the design.
Smokey’s probiem with these
contracts was the_ unwillingness
of interested companies to com-

mokey's

(mnlmued orzage in

et JU’
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A vapour fuel system is now in the works

here are those of us

who still tout the

vapor principle as
being far superior to what
Detroit is presently producing.
It finally looks as though a com-
puterized vapor fuel system will
enter the market which proves
the Pogue vapor carburetor
theory is a valid one.

Two firms came very close to
breaking into the market place
(or should I say, against the
bureaucrats) with their systems:
Advanced Fuel Systems, Seat-
tle, Washington, which is based
on Tom Ogle’s patent and the
Flex Vaporizing system in
Nevada. To this day, however,
there is not one vaporizing
system available.

This time the story might
change. A small firm in Ohio
has progressed further in
achieving the goal of a practical
vapor fuel system and it appears
1o be the most cost effective
systems yet developed.

he company is

V.G.A.S. and stands

for Vaporizing
Gasoline Aspiration Systems.

VGAS has spent the last five
years perfecting a vapor fue!
system that offers a 100 per cent
gain in fuel mileage and a
drastic drop in emissions. The
corporation has spent better
than $1.5 million on this project
and are expected to mass pro-
duce and market these vapor
systems worldwide. Presently
there are some 330 US dealer-
installers who promote and field
test the VGAS system (Figure
1).
The system weighs 3}
pounds. 1t is expected Lo retail
for between $400 and 3500. In-
stallation takes (wo to three
hours. VGAS is conducting
two-day training sessions for in-
stallers.

While the system makes con-
ventional liquid carburetors
osbolete and unnecessary,
vehicles can convert back to
their old carburetor with a
switch on the dashboard.

It has been tested at
temperatures between 95 to
18°F.

Brad Dennis is a combustion
engineer in St. Paul, Minn.

Farout
engines
BY BRAD DENNIS

The firm has developed the
concept, to the point of having
computer-programmed-mass
produced systems applicable to
just about any internal combus-
tion engine made in Detroit.
And the systems are in the price
range most people can afford
(Figure 2).

Now for you who follow the
information in this column on
vaporizers, and have done some
research on your own, it is com-
mon knowledge there is a
tremendous number of vapor
carburetor or system patents
worldwide. None of these
18,000 or more patents have
found its way on to the
marketplace. The problem of
control, gasoline chemical frag-
ment separation, had aiways
been the reason why these
systems didn’t work. But with a
micro-processor, the task of
controlling the multi-fraction
separation of the fuel in the
vaporizing process can easily be
overcome. The advantage of
this system is its adaptibility to
auto engines, marine, and sta-
tionary for irvigation or elec-
trical geperauon.

So ltet’s take a deeper look at
what VGAS is all about and
what it plans w0 do with they
high mileage vapor sysiem.

he president of

VGAS Inc. will
shortly announce to
the news media throughout

Ohio and Pennsylvania that
after an investment of more
than five years and $1.5 million
in research and development of
a revolutionary new gas-saving
device, his company will launch
into mass ‘production of the
device.

““We’re going for it now and
that’s it. Everything is opening
up for us,” said Jackson.

Production of the VGAS
device, the focus of much
speculation, interest and con-

troversy in the area during the
last couple of years began a few
days ago at Ra-Mill Industires,
a Wooster-based firm owned by
Ralph Miller, with which VGAS
has entered into a joint venture
agreement for the manufacture
of the vapors gasoline aspira-
tion system.

Jackson emphasized the
VGAS system will not be sold
on an install-it-yourself basis
because of its sophistication. It
will have to be installed by the
retailer from whom it is pur-
chased. Jackson said the com-
pany will have one installer-

Figure 2. Advantage of

engines.

this
system is its adaptability to suto

retailer nationwide for every
10,000 people. The company's
plans call for the recruitment
program to stretch into 10 states
before the end of the year, in-
cluding Alabama, Florida, In-
diana, New York, North
Carolina, South Carolina,
Oklahoma and Texas.

Jackson said the company
has tens of thousands of orders
for the device logged over the
past three years. He said these
people have received letters say-
ing the system is now available.
Advertising for the system will
begin shortly but will rely on
word-of-mouth to boost both
sales and the company's reputa-
tion.

Recently employment at the
VGAS plant located at 3448
Columbus Road has jumped
from 14 to 21 and plans call for
a doubling in size of the present
$960-square-foot facility in the
near future to provide adequate
space for high volume produc-

-

1R

tion of the system. The VGAS
headquarters occupies a seven-
acre parcel which Jackson says
will provide adequate space for
expansion.

Jackson sees VGAS continu-
ing in the research and develop-
ment field. Work is proceeding
already on the next generation
of the device, which will see a
further miniaturization.

The VGAS device in its most
ideal form would replace the
carburetor altogether and oc-
cupy no more space than that
on the engine.

What does Jackson say about
those who have been outspoken
in their criticism of this device?

“You'll never make a believer
of everyone.” he says with a
shrug. ““Right now, we're going
on very well without these peo-
ple. They can say what they
want just as long as they don't
gel in our road.”

(continued on page 52)
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To vaporize

That is the question an

e are being program-

med into believing

the technical ad-
vancements Detroit has given us
are real breakthroughs of major
progress. However, most of you
are aware of my negative opi-
nion of these so-called break-
throughs.

To be perfectly honest,
Detroit has not changed a single
major element of the auto-
mobile in 40 years, at least.
True, electronics have come in-
to the picture but only to cut the
cost of manufacturing and for
consistency in operations.

The main component of an
automobile is the fuel-delivery
system. It's better known as the
carburetor. This device is also
called the energy wastel, or
pocketbook destrovei. This fuel
faucet that sits atop your car’s
engine wastes about 80 to 90 per
cent of the fuel energy that goes
through it by poor fuel prepara-
tion and allocation.

The only way to cure this
polluting, money-guzzling was-
te is to use an alternative me-
thod of fuel delivery. One al-
ternate system is a prevapori-
zation of the fuel to deliver
only the necessary amount of
energy the motor needs to ope-
rate. And the public needs to
be made aware of such a
system.

The rationale for this educa-
tion process is that, in the 100
years the internal combustion
engine has been used, there is,
to this day, not on¢ manufac-
tured vapor fuel system avail-
able for the mass markets.
There are companies just enter-
ing the field with computer-
controlled vapor systems, which
will be available shortly.

So, if Detroit refuses to build
vapor systems and our colleges
refuse to instruct on the advanc-
ed technology, ! feel obligated
to share the information 1 have
gathered on the subject.

Well, maybe, I won't. I think
I will let someone clse who has
probably done more work in
this area than I have. He is

Larry Wagner, author of The

This is one of the systems Larry Wagner used to
test his theory of vaporizing fuel before it was

Far-out
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Elusive 100 MPG Carburetor.
Wagner explains how and
why the vapor principle is $0
superior over the present-day
technology. So, take off your
blinders and observe the vapor
fuel system principle in action.

Wagner’s vapor fuel
system analysis

You've heard that vaporizing
gasoline offers higher gas
mileage in our automobiles.

Some of us accept the theory
as true, without understanding
the rationale for just why vapor
would offer such an increase.
Others will turn blue in the face
and argue that this theory is
nothing but hogwash. They
base their opinions on just a lit-
tle truth or understanding of the
concepl.

There are a few that really do
know and have seen the vapor
theory in application. They also
understand how and why fuel
vaporization increases efficien-
cy. The surprising thing about

the vapor theory is that it is 80~

darn simple.

Researchers argue that you
cannot increase the amount of
heat (BTUs) offered in a given
volume of gasoline by vaporiz-
ing it. This is true, Wagner says.

1 only suggest that we utilize
more of the valuable heat of-
fered by gasoline and create less
waste,”” he goes on. “We know
that, at best, 80 to 90 per centof
the chemical heat encfgy is NOW
wasied in 1the scandard internal
combustion engmne. This is &
ridiculous amount of waste in
consideration of 10day’s drastic
need to be efficient.”

wagner - explains, “During
the combustion stroke in an in-

mixed with air and introduced to the combustion

.C‘m’ine’w's,, Mn’y; 1984

chamber. The fuel air induction and exhaust
systems can be seen in the photo.

ternal combustion engine, the
fuel has very little time to burn
and offer its heat for work out-

“With this in mind, consider
the time it takes a cup of liquid
gasoline to burn. One cup of li-
quid gasoline contains about
9000 BTUs of heat. If the fuel
were set before you to burn or
oxidize at the chemical’s own
rate, it would produce a dull,
flickering flame that would last
for about an hour, until the fuel
was gone.

“If the same cup of gasoline
were completely vaporized 10 2
dry gas and confined to a con-
tainer that had enough air to
support 3 complete burn, and
this mixiure was ignited, an ex-
plosion with the force of a large
bomb would resubt.””

Have we created more heat?
Wagner answers with an em-
phatic “*No.

“We have still utilized 9000
BTUs of heat. We have only ac-
celerated its burn rate. Consider
the flickering flame of the hquid
gasoline. If 9000 BTUs of heat
were given totally over a period
of an hour, then 150 BTUs (%o
of 9000) of heat was given off
per minute, OF 212 BTUs per se-
cond.”

When the vapor exploded,
how much time was used?
Wagner answers, “Much less
than one full second. So, for the
sake of this example, fet us be
generous and say that it did take
one full second. That is 9000
BTUs of heat given off in one
cecond compared to the liquid
in the cup which gave off 2.5
BTUs per second.

“'Now, consider how much
time fuel has to burn when the
engine is turning at 2500 rpm. It

has all of %. or less of a second
to convert from a liquid to a
gas, intermix with oxygen and
burn to completion. Most of the
real-world running  situations
leave the fuel with even less time
to vaporize.

“The prevaporizing of gaso-
line theory should now become
quite clear. If the fuel has %, of
a second, or less, to vaporize
and mix with outside air and
burn, then, in fact, only a small
portion of the fuel is burned.
The majority of the fuel car-
bonizes after the combustion
stroke, continues while the
piston starts its trek downward,
through the exhaust stroke, past
Lhe exhaust valves and will con-
tinue to burn through the ex-
haust system until the fuel final-
ly uses up its limited supply of
oxidizing heat.

““The unburned fuel will now
leave the car in the form of
hydrocarbons and carbon
monoxide which is unburned
and partially burned fuel par-
ticles.

So, why on earth are we using
a liquid fuel? Wagner answers,
©1f we placed the proper
amoumt of heat in the cylinder
for the net result of pushing a
piston for work output, in the
form of a dry gas vapor. then
the fuel would do its intended
task and burn during the com-
bustion stroke and not after-
wards. The vapor burns instant-
Jy with no lingenng, after burn-
ing or air contamination.

‘Another result of the vapor
burn is there are no liquid gas
dilutions contaminating the oil
supply. Thus, you have
eliminated the acids that nor-
mally accumulate in the oil and
decrease engine life.”

What actually happens in the
cylinder to cause the piston to
be pushed downw ard?

Wagner answers, “itis notan

explosion  of fuel, as many
think, but it is a temperature-
rise reaction of the air when the
fuel is burned. Such as when
Jlightning passes through air, the
air expands at 2 faniastic rate.
The air seems to explode, leav-
ing thunder as a result.
“When the aif in your car’s
cylinder is heated quickly, it ex-
pands, creating & thundering air
pressure. This great air pressure
(about 500 psi) pushes the
piston downward.”

he last point that
researchers argue
against vaporizing
thearies is that leaning fuel flow
creaies too much heat and,
therefore, burns the valves.
This is only true when the car-
buretion system pours in liquid
fuel in an outrageous amount.
This is exactly how Detroit pro-
duces fuel systems and fools the
public with programmed infor-
mation that says that huge
amounts of fuel must be poured
into every internal combustion
engine for it to run properly.
Since mote than five times the
heat the engine needs to func-
tion is admitted in the form of
slow-burning liquid fuel, the
engine must be cooled by the
heat-absorbing ability of that
extra liquid fuel already in the

or not fo vaporize?

d here is the answer

cylinder at the time of combus-
tion. This because, after the
combustion phase of the
engine’s cycle, there is this
abundance of fuel after burning
all the way into the exhaust
system.

The liquid fuel droplets in the
cylinders that do not offer their
heat to combustion because
they are not in a vapor form
soak up some of the extra heat
that a liquid fuel system pours
in. The liquid fuel that soaks up
this extra heat will not vaporize
until after the combustion
stroke and it is well into the ex-
haust system.

If you lean the fuel flow while
using a liquid carburetion or in-
jection system, this cooling ef-
fect is lessened and, therefore,
the valves and pistons are €x-
posed to more heat.

ummarizing: An

aver-rich fuel supply

is needed in today’s

cars to cool the engine because

of the liquid fuel system designs
purchased from Detroit.

These systems were and
always have been intended to
operatc at extreme low efficicn-
cy. There is absolutely no way
to avoid this compounded pro-
blem as long as a liquid spray of
gasoline is used instead of a dry
gas vapor. Vaporized gasoline is
the only way to cure this situa-
tion.

If vapor is used, liquid fuel
will not be needed to cool the
combustion because only the
amount of heat that is needed to
raise the air pressure in the
cylinder is introduced. And no
more. The vapor burns during
the combustion stroke and the
heat from combustion is soaked
up by the air, not by the extra
fuel nor by the heat exchange of
the engine block or exhaust
system.

The end result: There are no
hydrocarbons or carbon mono-
xide and a much cooler rfun-
ning engine that operates on

(ar less fuel because 5O much of

(he waste has been eliminated.
It is great to have {aith that
gasoline vaporization in¢reases
fuel mileage. 1tis much better to
understand why.

They didn’t teach you this in-
formation in school because at
least one out of six people is in-
volved in the auto industry and,
if the auto’s waste is drastically
reduced, so are many jobs!

For more information, dia-
grams on sample systems
or additional answers 10 the
vapor principle, contact: UGG
Farmers Library for copies of
The Elusive 100 MPG Car-
buretor by Larry Wagner
(Price: $15.93), The Secrets of
the 100 MPG Automobile by
Tom O'Brien (Price: $12.89)
and Gasoline Crisis Answers by
James Jackson, director of the
National Car Drivers Associa-
tion (Price: $12.28).

You can contact Larry
Wagner directly at Carburetion
Technology, 6316-128th East,
Puyallup, Washington, USA
9R371. 0

Brad Dennis is a combustion
engineer in St. Paul, Minn.
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Install a fuel preheater to
improve car performance

It is possible

to

improve your

automobile’s mileage by at least 10
per cent and possibly by 40 per cent at
a cost of $15 and two hours’ time.

his month, instead
of looking at ex-
travagant engine

designs that are years from pro-
duction, this article will be on a
gas-saving instrument that real-
Iy works. The device is called a
fuel preheater. Also, this article
will iliustrate how to build your
own fuel preheater for less than

T AR—

Brad Dennis is a combustion
engineer in St, Paul, Minn.

$20.

A fuel preheater s
economical to build, pays for
itself in a month’s time, is built
on proven scientific data, 1s an
absolute necessity for diesel-
and alcohol-powered cars, and
offers extreme benefuts for
gasoline engine cars.

Fuel preheaters are not new.
The principle goes back to 1916
and some may go back even far-
ther. Gasoline and other hyvdro-
carbon fuels expand in volume

A fuel preheater you can build and install

The Magnafuel Preheater

and vaporize easier when
heated. R

The American Petroleum In-
dustry (AP]) tests show gasoline
will expand about 13 per cent
when heated from zero or sub-
zero temps 1o about 200 degrees
(F). That means when you start
with 10 gallons of fuel and heat
it to about 200 dcgrees, you
then have 11.3 gallons.

As internal combustion
engines use volume of fuel/air
mixtures and since you have in-
creased the volume of the liquid
before it enters the carburction
system, there is now a net gain
of 10 per cent min. in gas
mileage.

Additional gains in mileage
now come from carburetor jet
down-sizing and increases in ig-
nition timing now possible with
the heated fuel. These changes
will not cause detonation as
long as the fuel is heated. These
modifications can result in 25 to
40 per cent increase in miles per
galion.

or alcohol carbure-
tion, the expansion
principle still holds.

Alcohol has to be prehcated to
160 to 180 degrees (F) because
of the chemical characteristics

of this fuel. Ethanol and
methanol have higher flash
points than gasoline. This

means they are not as volatile in
cold chimates, so preheating i<
an absolute need for alcohol
carburetion to operatc to any
degree of efficiency.

Diesel cars are increasing in
popularity because of their
higher thermal efficiency. But
they do have onc major pro-

blem in that the owners must
use fuel additives in colder
weather to maintain operation.
These fuel additives do a poor
job, are costly and are only a
temporary cure.

Fact is, diesel cars will not
operate in sub-zero weather
without fuel heaters or ad-
ditives. Wax particles and water
crystals are formed in the injec-
tor tips thus cutting off fuel
flow and stopping the engine.
With the use of fuel heaters,
number two fucl can be used all
year round instead of using the
higher priced number one fuel.
This is both a savings in fuel
price and additive costs.

There is one minor drawback
with these units—the possibility
of fuel pump vapor lock during
summer operation. This - pro-
blem is solved easily with a
temperature control valve used
in the assembly. Any inexpen-
sive water valve can control this
thermal heat exchanger so the
fuel is not overheated. Try to
keep the fuel temp at between
150 to 180 degrees F.

When doing carb-jet down-
sizing, check with your local
mechanic so the job is done
right. Many carb-jet replace-
ment parts can be purchased at
motorcyele parts supply houses
<ince auto houses do not seem
to have such a wide variety of
jet sizes available.

You can al<o purchase a fuel
preheater but they are priced at
110 to 8180, which T feel is a
rip-off for a SI10 to S$I5
item—not more than $20 with a
water control valve

These preheaters will  be
entering the marketplace at an
increasing rate because of new
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test results that document the
fact that fuel heaters do increase
mileage and reduce emissions.
California Air Research Board
(CARB) is finally relcasing data
in favor of fuel heaters which
should increase their popularity
in the marketplace and bring
down the cost to the consumer.
I suggest three things when
building your fuel heater:

e Use copper becausc of its
ease to work with and its ex-
celient transfer properties.

e Use an incxpensive fuel
pressure regulator between the
heater and the stock carburetor.
The regulator should be set at 2
to 3 psi. Tests have shown that
heated fuels will creep out
passages in the carburctor
uniess kept under low pressure.
WARNING: Do not use fuel
regulator with fuel injection
systems.

e Check so that the heated

fuel is between 150 to 180
degrees.

When installing a  fucl
prcheater in  individual
automobiles, you will find some
cars can take  higher
temperature gasoline than

others. To set the individual car
correctly, use a water temp
gauge and sensor to adjust the
water control valve to the
highest-setting. Good luck!
Pogue carbutetion is pro-
bably the most talked about car-
burctor system in reference to
mileage gains. Remember
heating the fuel was the basic
premise of the Pogue system to
increase niiles per gallon. "

VACLUM HEANTER
Q(n\nml VALVE

Hot gas into a carburetor requires the heating of gasoline after the fuel pump
and before it enters the carburetor. Gasoline temperature as it enfers the car-
buretar is heated to the 150 to 180 degree F. range. In some cases, hotter
temperatures may work also. Reducing jet size may be advisable afrer the first
several tests

INSTALLATION INSTRUCTIONS:

Step 1. Lav out your job before starting. Have your tools and clamps ready.
Start with clean hands.

e Put drop cloth on fender.

* Remove radiator cap.

¢ Drain radiator below heater hoses.

Step 2. Mount fuel unit.

o With air cleaner housing still on the carburetor, select the best mounting
location for the unit, preferably below the top of radiator. Be sure the mounting
straps have a secure surface to be mounted to hold unit in place.

Step 3. Install mounting straps.

* Mark and cut slits to thread mounting straps whrough. Make sure that slits
are at least one-inch apart

* Be sure to place screwhead ¢f all clamps so they are accessible.

Step 4. Hook up water system.

» Determine which heater hose is the inlet and outlet.

(1) The heater hose that comes out of the block is used for the inlet side of the
fuel unit (B). This hose usually has the heater control valve in it.

(2) The heater hose that goes into the water pump or radiator (depending on
type and year of vehicle) is used for the outlet side of the unit (C).

® Place “T" in the inlet heater hose between the heater control valve and the
heater. Be sure to put clamps on hoses and tighten at this time.

* Cut and install hose beteen (A) and (B). Be sure to put clamps on and tighten.
Note: inlet is on side of heater unit.

® Place *“T"* in the outlet heater hose and clamp.

e Install control valve (C and E). Valve should be as near to unit as possible
{not more than 3 to 4 inches from unit).

& Cut and install hose from control valve to **T.”’ Be sure to tighten clamps (F
and D).

Step 5. Hook up fuel line.
« Cut fuel line as close to the carburetor as possible. Do not cut fuel line before

(—\ >
iy a_ o J—‘:
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MEATIR 71T TR o T ey
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CONTROL VALVE
FUEL PUMP
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the fuel pump.

o [nstall fuel line hose as shown in (G) and (H). Note: the fuel inlet on the fuel
unit is on the same end as the water inlet.

® Install fuel line hose as shown in (I) and (J).

Step 6. Finish installation.

 Refill radiator and add antifreeze. The heater unit holds about 212 quarts of
fluid.

® Check all clamps and fittings to make sure they are tight.

* Start engine.

® Open control valve all the way to allow unit to fill.

* While unit is filling check timing.

o After unit is full, shut valve OFF and open one full turn. Road test vehicle.

Step 7. Road test.

* Choose a course five miles long. Stop mid-way and check temperature of
unit, which should be between 150 to 180 degrees. Make adjustment if needed,
after returning to instailation centre.

o Check temperature again with pyrometer.

® Recheck radiator level. Tighten clamps.

® Clean windshield and remove grease and fingerprints from hood.
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C.LLA. carburetor
investigation analysis

o those amazing

vapor carburetors

work? Are they bet-
ter than what is currently being
used? And is there truth to the
stdtements made by so many in-
ventors that there are vast im-
provements in fuel mileage to be
achieved if only the manufac-
turers would produce these fuel
systems?

This article will attempt to
answer those questions. About
a year ago, | did a similar article
with some interesting evidence
on vapor carburetors. Now the
supporting data is becoming
strong enough so that politi-
cians are finally taking a stand
on this issue.

arry Wagenr —

author of The

Elusive 100 MPG
Carburetor, has accomplished
much in the past year.

The vapor carburetor inven-
tors of today, as well as yester-
day, have one interesting aspect
in common. They never sneak
around the corner and whisper
at you by saying, ‘‘Hey, you
wanna buy this miracle car-
buretor?"’

Instead they go through the
system by trying to patent the
device and put on demonstra-
tions to show how vapor
systems should work. Not only
are these inventors showing
their designs at usually a farge
expense to their pocket books,
but they generally never get a
chance to market the systems. If
they cou'd, the free hand of the
marketplace would determine
the success or failure of their ef-
forts, and produce the car-
buretor as a reliable product or
a hoax.

One such
bucking the
Wagner,an
author.

Two years ago Wagner ques-
tioned: ‘‘What is the truth
about vapor carburetors?”’ To
try to answer the question, he
designed his own system and
was successful in his first test.
This just shows how simple it is
to construct one of these test
systems.

I have talked with many peo-
ple who have tried to design
their own devices, but only to
fail, because of not thoroughly
thinking out their project, or
just giving up too soon. Wagner
has not only dedicated the time,
money and effort to prove this
theory, but now goes about the
country driving his vapor car-
bureted car to those that are in-
terested in seeing the system
operate. (See Figure 1)

Wagner installed a dual-fuel
savings system on his 1974
Buick 455-cubic inch engine and

_now claims to be getting 40
miles per galion from a car that,
when it came from the factory,
only got 10 to 13 mpg.

The system looks like a com-
plicated vacuum hose design,
that one could get dizzy from
trying to analyze where the fuel
goes in and where it comes out.
But, Wagner of Carburetion
Technology Enterprises, will
show you without any hidden

inventor who is
system is Larry
inventor and

‘Brad Dennis is a combustion
engineer in St. Paul, Minn.
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aspect how the vaporizing prin-
ciple works, how simple the
designs can be, and how you
can increase the mileage, while
reducing harmful emissions.
Wagner, who is a former jet
engine mechanic, said his 1974
Buick LeSabre, which used to
get 10 to 13 mpg, now gets 35 to
40 mpg with his new system.
There was also a public
demonstration on a one-ton
1975 Ford 352 CL truck engine
which achieved 80 mpg. Now
this mileage test was not just the
hopeful figure of a wishful in-
ventor, but was documented by
a number of people who observ-
ed the test on an international
speedway in Washington State.
Since these developments,
Wagner has sponsored a cam-
paign to demonstrate we are not
getting the mileage we shouid,
because of Detroit’s refusal to
produce fuel efficient systems.
Note: These type of systems
can be adapted to any gasoline
engine except air-cooled
models.
uring one of
Wagner's
demonstrations, a
Tacoma, Washington television
newscaster asked to drive the
car and sece for himself, to see if
there was validity to the claims.
Newscaster, Bill Boyd drove the
car back and forth to work for

two days: *‘In a total of 80 miles ~

of driving, the needle never even
came off the full mark of the
fuel gauge.”’

“1 drove the car to work
down Federal Way and the
system increases the mileage
marketablely,” he reported.

If you try to argue with a
graduate of a college, taught the
formal tines of thermal
dynamics, or a related field,
chances are he will angrily
thump his text book loudly,
stating that it is impossible to
change the amount of BTU's in
a gallon of gasoline. So you
have (o explain to them you are
not changing any physical laws,
hence, the amount of chemical
energy in a given amount of fuel
stays the same. What these
vaporizing fuel systems do ac-
complish, is the slower burning
rate per power stroke of the
engine, that is a fact.

“You have to understand
that if there is an international
conspiracy to keep us from pro-
ducing and/or buying fuel
systems that increase fleet fuel
mileage, that the powers are cer-
tainly not going to allow our
formal education process to in-
struct this technology,’’ Wagner
says.

“First of all, we are not
ctaiming to change the amount
of BTU’s in a given amount of
gasoline. We are changing the
rate of burn of that fuel in the
bore. It is obvious that if you
burn a cup of gasoline contain-
ed within the boundaries of that

cup, that the fuel will burn
slowly, because oanly the fuel ox-
posed to the air or the surface
area will burn. If you spilt the
cup of gas on a table, so there is
a lot of surface area or a lot of
the fuel is exposed 1o the air, the
fuel will burn at a very fast inef-
ficient rate, just like your liquid
carburetor from Detroit.

““By vaporizing the fuel, you
can now burn the majority of
the fuel in the cylinder, where it
was intended to burn, instead of
having abnormally high
cylinder temperatures, or being
very fuel-rich for the volume of
air and fuel delivered. Some
solid proof of the current liquid
fuel delivery systems inefficien-
cies, is the fact there is an overly
large radiator to dump wasted
heat energy into the at-
mosphere, and the exhaust
system which contains
temperatures as high as 1600 F.
Now, it is quite evident that if a
business were to operate in the
real world with these types of
losses in energy management, it
would be broke in a very short
order. Unless your inefficiencies
in your business happened 10 be
the direct compliment of some
other industry, such as oil in-
dustries’ dependency on the
high volume sales of gasoline
product. Any system that offers
double the fuel mileage from
the conventional method has 1o
be a vaporizer.”

he idea of vapor fuel
systems have been
around since the in-
ception of the internal combus-
tion engine, but a 100 years
later, there is not yet one vapor
carburetor company. Not one
single person, of the hundreds
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who have tried to manufacture
a system, have been successful.

Many of us suspect the oil
companies and auto companies
are in collusion, in an effort to
maintain an orderly market for
oil products, and one only needs
to go through a patent library or
‘your own public library and
study engineering journals or
magazines to find strong sup-
port of your hypothisis.

1 know for myself that the ex-
istence of high mileage fuel
system technology is a fact, and
anyone who claims this a
nonsense is not only 2 program-
med pawn, bt apparently caa-
not ihink for themselves.

Larry Wagner does rot work
alone in his effort to eduxate the
pablic about this technology.
His associate is also someone
you will recognize from past ar-
ticles, James Jackson, of the
National Car Drivers Associa-
tion and author of The Gas
Crisis Book. If you remember
last year's article, there was a

Grainews, September 1983

space blacked out on the discus-
sion of high mileage fuel
systems. This time 1 will again
include that information, and
when compared to the data
from Larry Wagner, it becomes
quite interesting. Read it and
see what you think.

This is an abstract. A com-
plete copy of the bulletin is
available. Write to High
Mileage Carburetor, Grainews.

For more information on the
plans of Wagner's system, you
can write to him at: Carburetion
Techmology Enterprises; Box
964; Tacoma, Washington. For
those who need more proof of
this technology, order both of
the following books — The
Flusive 100 MPG Carburetor
(§15.54) and The Gas Crisis
($11.97) from the Grainews.

Next month: Surprise! There
is a company who is trying to
break into the market now with
a computer programmed vapor
fuel system. Don't miss it, they
may be stopped by regulations,
yet. ]

The high-mileage
carburetor
Why isn’t it on the market?

A message from: The Ngtiwnal Car
Drivers’ Assuciation of America

Pass the facts please

The fact is, the high-miteage car-
buretor does exist. A carburetion
system, designed to power a large-size
V-8 automobile, over 115 mpg of
gasoline, has recently been developed

This carburetion system meets alt
pollution standards. 1t v rebable and
safe. 1t is not expensive. We could go on
and on describing its benetits.

Question

Why isn’t this high-milcage carbure-
tion system on the market?

The answer 1s ample and direct; yet
the ancwer is very dilficult for <ome to
accept and undersand

A government agenes has told the
carburctor zompany to keep their inven-
tion off the market’

The supposed reason s that this -
sent:en would deasticalls upset the oil
wompanies  pricing  and  distnibution
strugture

There hase been other high-mileage
carburetton systems developed in the
past
Question

Are oil and automobile companies
buying them today?

We knew, for example. high-mileage
carburetor patent number 3,957,024,
dated May 18, 1976, was assigned to
“Shell Oit Company, Houston, Texas,™”
and vapor carburetor patent number
3,851,633, dated Dec. 3, 1974, was

assigned to “*General Motors Corpora-
tion, Detroit, Mich.™”

These are two examples of many and
Ta15¢ Many Questions.

Summary

The plain truth is, there is an
oil/energy monopoly tn this country.
Basing our oil prices at OPEC's ar-
tificialty high price levet is simple proof
of monopolistic pricing.

Opinions vary as 10 who is behind this
monopoly. We have our opinion, you
undoubtedly have yours.

One thing is for centain. Qur pubhic
otficials are clected 1o represent us and
protect us fram harmbul monopolies
through enforcement of the anti-trust,
anti-monopoty flaws Ther performance
on this score in the past has been less
than successful.

Officials of the carburetor company
referred 1o eariier we  thoroughly
discouraged.  They  believe  massive
public suppert 1< necded. Not o just
public support for a high-milcage car-
busetor everyone wonld want such a
device. But a umion of organized car
drivers is needed

This of course is the very purpose of
the National Car Drivers™ Association
of America

NCDA members and friends have
developed a modified version of this
carburetion system. [is performance s
very satisfactory on a wide vatiety of
vehicles. Itis a very simple, safe and in-
expensive system to build. many are
reporting S0 per cent to 10 per cent
MIPR iNCrease (some even more)

The National Car Drivers' Assoca-
ton of America (NCDA)Y is a nonprofit
carporation recognized nationally asv a
well-formutated  voice  speaking  out
ugainst energy manipulation and for
economical energy 1n America.
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