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f g l l :  s  e n g i n e  ( n o  s p a r k  p l u g  o r  c o n n e c t i n g  r o d s ,  b u r n s  o i  I  o r  g a s
1927) . .Spher ica l  l lhee l  Dr ive  fo r  Gear less  Transmiss ion . .One-b lhee l
v e h i c l e s . . c .  v l a c h o s :  " T r i p h i b i a n " . . B o s m a n ' s  e x t r a - s i m p l e  d e s i g n :  n o  c o n
r o d s ,  t w i s t  p i n s  o r  c r a n k  c a s e ,  g i v e s  h i g h  m p g  ( 1 9 2 7  ) . . H .  E l m e r :  3 0 0  m p g
o i l  e n g i n e ,  o n l y  6 0  p a r t s  i n i l u d i n g  

- U o l t i t  
C o m p l e t e  U S  p a t e n t  

' d
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p r o v e n ,  p a t e n t e d !  R .  R u s s e l l ' s  H y d r a u l i c  C a r  ( 1 9 4 0 s ) . . G u i d o  F r a n c h :  " M o t a "
f u e l  c a t a l y s t  c o n v e r t s  w a t e r  i n t o  g a s o l i n e - l i k e  f u e l !  E .  C o t t e l :  U l t r a s o n i c
e m u l s i f i e r  f o r  f u e l - w a t e r  ( 3 0 %  H 2 0 ,  n e a r l y  1 0 0 %  e f f i c i e n t ,  &  a v a i l a b i e  o f f -
the-she l f  now!  ) . .  Smokey Yun ick : "Expander  Cyc le"  fue l  sys tem vapor izes
f u e l ,  g i v e s  8 0  m p g  + + ! . .  B a l l - T i r e  f o r  d i r t  b i k e s :  t a k e  c u r v e s  w i t h o u t
r e d u c i n g  s p e e d  ! . .  " F u e l t r o n "  1 . 5  M H z  t r a n S d u c e r  v a p o r i z e s  f u e l ,  1 5 %  f f
m p g . . L e e  b ' l i l l i a m s  A i r - C a r  ( 1 9 2 6 ) . . C o n s t a n t i n e s c o r s  I n e r t i a l  | { h e e l  G e a r l e s s
Tr insmiss ion :  s imp le ,  au tomat ic ,  very  power fu l . .How to  run  your  car  on  ha l f
i t s  c y l i n d e r s :  S a v e  $ $ ,  i n c r e a s e  m p g . . . R a b i n o w ' s  t 4 a g n e t i c  P a r t i c l e
CIu tch . .D.  Hughe 's  "Vap ipe"  Fue l  Vapor izer /Car^bura tor . .  lmproved Bourke
S c o t c h  Y o k e  E n g i n e :  s i l e n t ,  [ o  p r o b l e m s ! . . G .  M i l l e r :  " P e r p e t u a l "  A i r
tng ine . .Un ique 

-Whee l  
Des igns . .The l lebs ter -He ise  Va lve :  2 -Screen Fue l

Vafor izer  fo r  inc reased mpg,  reduced po l lu t ion ,  e tc . . .  And Much l {o re ! . . .
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ts4 ABSTRACT

A two-strokc combustion engine is described which has
a symmctrical, fluting differential piston (14), having at
least two main piston portions (16, 1t), each movable in
a combwtion chamber (24, 30) formed with exhaust
porb ({6), and each connected to a pre-compression
chamber (t4, 30 by means of a respective channel (3t,
40). The combustion chambers (2E, 30) are arranged
axially inward of the pfuton portions and between the
chambers lies the pre-compression chamber (32) in
which a central double-acting piston portion (22) of the
differential piston (14) is arranged on a piston rod (20).
The central piston portion (24 divides the pre-compres-
3ien 6.hamber (32) into two separate supercharging
chambers (34, 30, from which the channels (38, {0)
leading to the combustion chambers (28, 30) terminate
at the end walls of the respective combustion charnbers.
Valvc means (A, 2A on the piston rod (Xl) serve to
open and close the channels so that upon expansion
occurring in one combustion chanber material ex-
change will occur in the other.

5 Claims, 1 Drewilg Figure
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ELECTRIC
MOTORS (41

5TELZER
ENGTNES l2l

*. t5

GENERATORs 12'

TRANSPORTATION
' - a

Germany's new engine
lfi.Ihen Franl Stelzer inrroduced his
r r prorot)?e car at a West German

auto show last year, he may have
opened a new chapter in the ever_
evolving book on automorive engines.
Under the hood-in fact, under the
whole body of the car_purred a
strange motor system that can run on

any known fuel with linle buildup of
engine heat and with a purponed fuel
efficiency at least equal to the besr
economy cars on the market today. The
Stelzer motor is a reciprocating piston
system that runs horizontally inside its
housing.

Gone are the connecting rods, crank_

shafts and scores of moving pans asso-
ciated with a standard auto engine. The
Stelzer motor consisls of eight pans,
and only one-lhe reciprocating pis_
ton-moves. With a displacemeni of
4OO cc, it delvers 25 hp and could be
made.even more compact. At present,
l ls being sold as a pump, but Stelzer
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NE\II ENERGY NffNIS
A nars rwiau and commentary publbhed by: The lachsn lnstitule

A?RIL  I984

This new Free'
Fly ing Piston
Eng ine  cou ld
reploce engines
now used

Ey EMD DEINIS

R u r r c l l  B o u r k c  d c r l g n c d  a  t w o - c y l l n d c r

o p p o r c d  c n 8 , l n c  v l ! h  c x t r c f t e l y  h l g h  r p m  c r

p 6 b i l ! t ! . . ,  v c r y  f u c l - c f f t c l c n t ,  e n d  1 n -

x p c n s l v c  t o  b u i l d .  S e c  p a g c r  4 9 - 5 2  t n

' a  r r t l c l c  d c r c r l b c r  t h c  F r e c -
t a t o n  E n g t n c r  . l n 1 l . r  1 n  c o n r c r -

u r l c ' . r  b u t .  l l t t l c  d l f t c r -
I  o p e r r t 1 o n . . . . .  !

:tttrtS

R E M E M B E R

T H I S

A R T I C L E  ?

S p e c  i  a l  R e o o r t  a n d

I  9 8 6  R e n e w a i  R e q u e s t

F l y i
u c t l o n  t

r n t  l n  l t 5

onc Iarr rcv1n5, piF{rr'--*'tfEng!,nc
h e d  t v o  6 o v l n g  p . r t . .  C o n v c n t l o n ! l
o o t o r r  l n  u a c  c v a r y d . y  h r v c  o v c r  I  h u n -

d r r d  o o v l n g  p r r t r .  T o  o c  t h l t  l .  I

t r c h c n d o u a  y . a t c  o (  o u r  t c c h n o l o g y  r n d

f u c  l .
l J c  h e v c  t h c  t . c h n o l o t t  ! o  b c  o o r e

e f { l c l c n t l

L c t ' r  t a k e  r
' l r y r  r e p l r c c n c n t

. r n l t  1 a  c . '

T h e n  h e  s o l d
a n d  t n a v e  I  s . '

L a s t  y e a n  h e
E n g i n e  a n d  b e c a r n e
n e q l s l e t t e n  a n t i c l e

l f f i  
h  . e  b  d o  @ e  r h .  6 o 6 o v r l c ^  6 , o e 9 ^  . r ^ o v r l

F c f f i  @  r .

I  
E h  | w 6 ! P d ' r E r  r -  d  6  b  d t r @ . !

I  F @  ' u { b c - d o q c t u i 6 @ d t f r  6 g o
I  - ' o $ 6 r c . b i r n r  k . ' d .

R e c e n t l y  I  n e c e i v e d  a  t e l e o h o n e  c a l l  { n o r ,
w h o  l i u e s  r n  B o s t o n .  H e  s a i d  h e  h a d  s o r n e t h i n g
m a d e  t o  m e e t  n e a n  S e a t t l e - T a c o r n a  I n t e r n a t i o n a l
H o n o  K o n g .

a t . lEt"J ENERGY t. lE[.JS subscn iben
t o  s h o w  m e .  A r n a n e e r n e n t s  w e r e
A r r p o n t  o n  h i s  n e t u n n  { n s n

t J h a t  a n  e n j o v a b l e  v i s i t  { o l l o . , r e d !  T h i s  e l d e n l y  m a n  u J a s  i n d e e d  a  o e n t l e -
m a n .  I n  t h e  p a s t  h e  h a d  b e e n  t h e  v i c e  p r - e s i d e n t  o {  t w o  l a r e e  c o m p a n i e s .  H i s
b a c k o n o u n d  w a s  e n Q i n e e r t n g .  T h e n .  a { t e n  n e t i n i n g  { r ' o r n  t h e  s e c o n d  c o r n p a n y  h e
s t a n t e d  h r s  o w n  s m a l l  { i r m  m a n u i a c t u n i n g  r n r n r a t u r e  c i r c u i t s  f  o n  o n e  o {  t h e
f e d e r a l  s p a c e  p n o g n a m s .

t h a t  c o m p a n y  s o  h e  c o u l d  h a v e  t r m e  { o r  h i s  o l n . t i n k e n i n g

n e a d  t h e  a b o v e - n o t e d  a r t i c l e  o n  t h e  n e w  F n e e - F l r i n g  p i s t o n
i n t n r g u e d  b r  t h e  c o n c e p t .  F r . o m  t h e  r n { o n m a t i o n  i n  t h e
a l o n e ,  h e  b u i l t  a  s r n a l l  { l y i n q  p r s t o n  e n g i n e  p n o t o t r p e .

A n d  t h  i s  i s  w h a t  h e  w a n t e d  t o  s h o , . l  r n e  i n  o e n s o n .  t l h a t  a  {  i n e  p  i e c e  o {
e n g t n e e r i n g  i t  w a s .  A n d  t h i s  " g e n i o n  c i t i z e n ' s '  e n t h u s i a s m  w a s  c o n t a g i o u s .
H e  w a s  e a e e n  t o  { l y  b a c k  t o  B o s t o n  a n d  b e g r n  w o n k  o n  a  l a n e e n  m o d e l  w h i c h
w o u l d  d e m o n s t n a t e  t h e  u n i t s  m e n i t E  a h d  e c o n o m y .  T h e  { n e e - { I y i n g  p i s t o n
e n o l n e  h a s  n o  n e Q a t t v e  ( w a s t e d t  m o t i o n .  T h e  p i s t o n  a l w a y s  d o e s  w o n k ,  w h e t h e n
i t  i s  c o m i n g  o n  g o i n q .  I t  i s  v e n /  s i m p l e  I n  o D e n a t i o n  ( o n l y  o n e  m o v i n g  p a n t )
a n d  r s  e x p e c t e d  t o  b e  m u l t r - { u e l  a n d  h i o h l y  e c o n o r n r c a l .



_Piston-with,in a-pi ston e ngin e
An innovative fuel-intake
system eliminates the con-
ventional valve train.

By STUART n BROWN

f ! ha t ' s  a  l o t  o f  wh i t e  knuck les . "
I  Char les Ramsey sa5's  of  the 10
I hours of full-throttie bench test-

ing of the latest hand-built prototype
of his novel gasoline engine. Ramsey,
a Dunkirk, Ind., amateur inventor,
holds patents on an internal-combus-
tion engine he thinks could be an at-
tractive alternative to the power piants
now widely used to run cars and a host
of'other machines.

Ramsey has been developing his en-
gine-dubbed the RAM-Z-for about
25 years. The engine has only about
a third as many moving parts as a
typical four-cylinder, overhead-cam-
shaf t  automobi le engine.  Thus i t 's
smaller and lighter, and should be
cheaper to manufacture and maintain,
the inventor says.

The heart of the engine is a cast-
iron stationary piston around which
slides a double-ended canister, form-
ing, in effect, a piston within a piston.
"The piston is under power 100 per-
cent of the time. It's never at rest,"
explains Ramsey. The uncomplicated
water-cooled cylinder heads contain no
valves, an advantage conferred by the
RAM-Z's unique fuel-intake system
(see diagram).

In some respects, Ramsey's creation
resembles the two-stroke engines used
in motorcycles and chain saws: It fires
every time a piston reaches the top of
its stroke, and it expels combustion
gases through ports in the cylinder
walls. But that's where the similar-
ity ends. The RAM-Z, its inventor
points out, admits a fuel-air mixture
into the combustion chamber through
a spring-loaded poppet valve seated
in the center of each pistons crown.
Two-stroke engines breathe through
transfer ports cast into their thicker
cylinder barrels. Another important
difference is that two-strokes burn an
oii-gas mixture, which has given them

a bad reputation as polluters. The
RAM-Z burns straight gasoline and is
splash-lubricated from an oil sump.

Ramsey is working vn'ith faculty and
undergraduate engineering students
at Rose-Hulman Institute of Technol-
ogy, Terre Haute, Ind., to develop the
engine further. The fourth-generation
prototl'pe shown consists of two double-
ended pistons running in side-by-side
cylinders to form the equivalent of
a flat-four engine tphoto). Power is
t ransmit ted f rom the p is tons to a
crankshaft by an arrangement of ec-

centr ics and connecting rods. This 56-
cubic-inch protot-vpe develops 10 hp at
1,600 to 2,500 rpm. Peak measured
output is 16 hp.

Refinement of the engine's vibration
and emissions characterist ics is now
under way. As funding permits. fur-
ther prototypes wil l  be bui l t  for de-
struct ive test ing that wi l l  show where
more developmental work is needed.
The f i rs t  commerc ia l  goa l ,  Ramsev
says. is to develop a l ightwcight ma-
rine engine. A diesel RAM-Z variant
is also in the offing. E

Inventor  Ramsey
(at  lef t  in  photo)
w o r k s  o n  p r o -
t o t y p e  e n g i n e
w i t h  R o s e - H u l -
man  t eam mem-
bers. Fuel mixture
( b e l o w )  p a s s e s
t h r o u g h  r e e d
valve into space
between stat ion-
ary and movable
pistons,  where i t
is compressed be-
fore entering com-
bust ion chamber
th rough  poppe t
v a l v e  i n  p i s t o n
c rown .  Cy l i nde r
a t  r i g h t  i s  p r e -
pared to fire. Ex-
haus t  gases  a re
e x p e l l e d  f r o m
c y l i n d e r  a t  l e f t
through ports un-
covered by piston.

C O M E U S T I O N
C H A M E E R
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Speedy New,Motor-Hoop
Amar,es Italians

Policeman's Strange Invention Runs from N{i lan to Rome

By Giuseppe Ga€,liardi

l - \PECTATORS at the speedu'ay be'
\  fn . "  the  Nat iona l  S tad ium in  Rome,
\-f  l talr ' ,  gasped n' i th amazcment not
long ago r* 'hen they saw a huge wheel,
d r iven  b1 '  motore l ' c le  eng ine ,  eareen ing
at high speed around the track l ike an
o v e r g r o s ' n  t o y
hoop. $- i th in the
wheel ,  apparent ly
unconcerned at
the possib i l i t l '  o f
being precip i tated
in  t he  mad  wh i r l ,
thel '  sau'  a dr iver ,
h i s  hands  g r i l r J , i ng
an  o rd i na r l  a r t t r ' -
mobi le.  steor i r tg
whec' I ,  h is fect  rest-
ing on ordinar l '
mot orr '1 'c le l redals.

His bodl '  keJrt
thc r^'heel in per-
f ec t  ba lanee .  A t
ever] -  turn he
wou ld  l ea r r  t o  one
s i d r , o r  t i r t ' o t h o r .
And  n ' l r t ' n  t he '
s; r inning whee' l  i l -
nal l l '  s loued dos'n
and came to a stc, l r ,
h e  s i n r p l l ' r e s t e d
both of  h is feet  on
the ground, thcn
let dol-n a stan-
dard to keep the
wheel from toJr-
p l ing ovt ' r !

The dr iver  of  th ig
remarkable vehic le
$'as Davidc Gi-
slaglr i ,  a motorcl-cle off icer of Milan,
Italr'. Possessed s'ith the idea tliat one
s'het, l  would be more ef i icient than two,
he had grerfected q'hat morr.than onc
inventor before him had attenpted un-
suecessfulll--a one-*'heel c]'cle that ac-
tual l l '  would run!

f N RECENT years there has been a
r marked tendencv to reduce the size
and weiglrt  of motor vehicles and their
parts. The l ight, sJ>eed1'cycle-car is one
example of this development. Rut this
Ital ian inventor seems to have arr ived at
the  i r re ,due ib le  min imum.  He cou ld
hardl l '  hope to travr, l  on less than one
wheel, and he has left  just enough room
in  h is  od  d  ear  fo r  th t .  r id r , r  to  s i t  and dr ive ,
lear i r rg  luxur l 'o r  tomlor t ,  o f  cours t ' ,  ou t  o f
cons idera t  i  on .

On l l '  onc  t i rc  to  pun( t l re ,  on l l -  one
whee l  to  push ou t  o f  th r  mu. l .  a  lessen ing
of  res is ta t rce- the  on 'ner  o f  an  au t ( )mo l ) i le
or motoreycle can think of manl '  advan-
tages possessed by a vehicle that can run
on one wheel instead of two, three, or four.

The unicycle, which is called a "velo.

Two of thc odd !d Eot6-b@p! bcfce the Ne-

t imal Stadium at Rome, l ts ly.  Not ic how the outd

rim with its tre movcs @ rcU@ about t}r€ ie dcd

hep. which i! hcld !tati@at,' by tlc Eiaht of dtivd

sd angine. At tbe right ic thc irvotc. Drvide

Gislaghi, ojoyrng a ridc ia hi! ltraaSc Ehide

tire moves around
it.  Tbe diameter of
the wbeel varies ac-
cording to the height
of the driver. but
uzually it is about
five feet. A ahort
man has a smaller
wheel than a tall
man.

Sinee economy in
eize is a primary
consideration, the
wheel is alway's
made just large
enough to prevent
the driver's head
bumping against the
circle.

The air-cooled
motor that drives
the wheel f  orn'ard,
and i ts accessories,
are fixed rigidly to
the inner steel hoop.

The motor, the
driver's eeat back of

cita" by i ts designer, and also 8 "motor-
mota," has two prineipal running parts-
a large pneumatic t ire and an inner hoop
of steel. The inner circle canies the driv-
ing mechanism and the driver, while the

it, and the driver himself, are grouped in a
small sector of the eircle. On the outer
circumference of the steel hoop are rollers,
and these support the run of the tire.
Thus the two coneentr ie pieces, boop and
tire, are independent of each other a-s the
wheel moves for*'ard.

\ f , /HEN the  msch ine  is  mor ' ing ,  the
Y I inner hoop is kept stable to a great

extent by the weight of the engine and
driver. But opposing this, there is a
fr ict ion rol ler, driven by the vehicle's
motor, .*'hich acts against the rim of the
tire and revolves it. This force is more
powerful than any retarding resistance.

So i t  is that the driver does not turn with
the nheel, but maintains hi-.  upright posi-
t ion .  He ba lances  the  maeh ine  much as  he
would a motorcl 'cle, and he regulates the
direct ion to be taken b1' the vehicle by in-
c l in ing  h is  bod l ' to  the  r igh t  o r  le f t  and b1 '
a steering-wheel similar to those on auto-
mobiles. To keep the wheel from fal l ing
whcn i t  is not in motion, there is a special
stand that f i ts inside tht,circle and can be
released.

Thc motor actua.l l l '  t ravels on an end-
les" circular track furrr isired b1' the re-
volving of the q'heel.

S'hen the inventor eompleted his ma-
ch ine  in  a  smal l  workshop in  Mi lan ,  the
device was not considered seriouslv bv

mechanics and en-
g i n e e r a .  T h e y
thought i t  simply
a toy or novelty,
incapable of being
used as a practical
method of convey-
anc.e. So Gislaghi
made a *ager that
he could travel in
it at high speed
from Milan to
Rome and race in
it before the sta-
d ium.

He rr'on his
wager and then
gave several other
satisf actorl' dem-
onstrations that
convinced speeta-
tors that what
they saw wss Dot a
freak toy, but a
vehicle that actu-
al l l 'could be ope-
rated sueces,sfully.
The inventor no*'
is experimenting to
increase the speed
of the unicycle.
* 'hose possibi l i t ies
for speed as well
as everyday utility
he believes are al-
moet limitless.
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r c t  i l c s .  t h e
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l t x l  c ( ) : t  o f
ld r r .  uh ich
,r ichin, i .  ha-c
ornis \\'ork-
cos t .  i t  has
lcss. \ \ 'eigh-
()n\-entional
-})( '  oi  aulo-
r fron an-
t i l l  ano ther
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r c i t ] ' o f  t h e
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ixrints This
int i  memner
-gx l lon  gas0-

instrunent
h ich  c rn  be
It rvi l l  rveld
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I lO \  THL) ,

5 o R i N a
A e 1 4 5  C A R Q v

: ; A B I L I Z L R
w t s E I L 5

T ' D  D  E \ L \ ' ,
t h r o u g h  t h e
dr i f t ing smokc

o i  a  h a r d - f o u g h t
b r t t l e .  r u s h  * c i r d .
o r (  - m a n  f i t h t i n g
t : rnks .  T l r t ' i  h rve
t h t '  a p l ) c J r . . n ( i  o f
r l i . k  r t l re t ' l s  : rn r l  ro l l
l i k t  ho t ,ps  a . ro :s  th r '
b : r t t l c f re lC.  I ' t ,u r ing
O u t  n r r c h i r l c - g u n
1 i r r .  thc l  I c : ,y r  ovr r
t r c n c h e s .  r ' l u J t i n g
a C r c l S S  O n  S t r l n g e
s l t r l  c r u t c h e s  t o
pursue the  d jsor -
gan iz rd  enc i l \ ' .

S u c h  i s  t l , c  s t e r t -

M C T C F ,  r N S r D ! ' a A w O q ! i ,
.  A R  D R , v t 5  v / H t L .  T i R C r l c h
r \ l E R x A "  c L A R 5

. 1?
,.f#

srrir--ruar I\'
tRUTCHES.LNAB. i

P1ACHINT TO VATJL'] 'JYIR

RTNCHTS AND OD5IAC i i  i

T u R N r N c  H A N D L T  B A R 5  i

STF[ .RS TANx.  ev  L r tTrN6
O N F  5 T A b l r , l l t i . ,  w H t f  t
AND LOwLt l rhL  O- iHt  F  l  C

JP BALAN(T 0Tl*t_1

i  T h i s  o n e - m a n  w a r  t a n k .  p r o p e l l e d

i  b V  a  b i d d e n  m o t o r .  w o u l d  r o l l  i n t o
j  a c t i o n  a s  i s  s h o w n  a b o v e .  T h e  d i a -

g r a m s  a l s o  g i v e  a  c l e a r  i d e a  o f  h o u .
i  t h c  m a c h i n c  r u n s  o n  l a n d  o r  u . a l c i
I

,  c l t l r . i , l 1 '  o i  l , l u n r i n c  i n i o  : r  : t r t . r : - l '
a n r l  r o l l i n g  t o  t h t  o t h t r  s i d r .

( ) r r L  r , i  l h r  o r i d t : t  I r J : u r r . :  r , t  : h ,
r 8 \ ' c i u l i r ) r ) r r v  t r l : r ch i nu  i s  f i , r n : t r l  i , r

.  t h r  s t t  t  l - l u l , L .  c r u l c h t . :  t h r :  p r u . r t . , i
ahc rd  on  c i t he r  s i de  l i ke  n r cd t c r . : r l
l l n ces .  As  t hc  t ank  rushcs  u l ) on  i l
t rcnch or  obs t ruc t ion ,  th r  c i l i
t ' r r t o r  r r i l i  d r o p  t h r  t u i r t s
s o  t h i ' \ ' d i c  i n t o  t h t  e l r t h
: rnd  th t '  u  ho l l  n rach inc
s i l l  r ' . i u l t  th rouAh the
l i i r  t r '  l i r c  o t h t r  s i d c .

A r ,  ( ' i ) r ' n - t v l ) c
fo rm o f  the  vc-

l ing vision fo:c,,et 'n bv a \es York in-
i 'en tor .  Hc  hr rs  jus r  ob ia ined a  pa ten t  u l ) -
on  l  un ic ) ' c lc - t ) ' l i e  rank  rvh ich  he  bc l ie r .es
wil l  revolut ionizr '  bl t t lef ield tact ics.

Housed insir lc rhr armored both.. thc
opera tor  u i l i  sL t ' t . r  rhe  s ing lc  mr in  uh , . r l
b l  means o f  ts  o  sn l r l l  aux i l i r rv  uhre l .  i l
l h c  r c f , r ,  A  r u r r ,  t :  r ] , c  h : r n d l c l r i r  l ) l l :  u r , l
s tab i l i z jng  r lhe t l  . tnd  lon 'c rs  th r  o rher
sh i f t ing  the  ba l lnce  o f  the  mach inr  anc l
tu rn ing  i t  to  o : te  s ide  or  thc  o th r r .  An
nterna l  gear  m: .ch : rn isn) .  oper l ted  h l ' l
motor  ins idc  thc  i ,odr ' .  d r i ves  thc  uh t t ' l
ahead a t  ra rn , , r1a1, ;1 .  . . J ,e r r ) .

B1 'a  s in tpL  process  o f  inven inq  lh , r
s i reaml incd  pants  on  the  s tab i l i z inc  shet ls .
50  thc) '  fo rn r  ba lan t in (  f l ( )e is .  rn ; i  ' r -
tech in r  p rope l l ing  t rns  io  th r '  n r : i i r r  s l re t . l
the  lank  c : l r l  l , (  iu rnc , . l  in : t ,  an : r : t : ; ,h i l . : : t : t

] i C i ' f  I f  B I R  l '  , :

h i c l r .  u  h i c h  i s  s h o u  n  o n
0ur  co \ ' ( , r .  h : t .  a lso
b t rn  dcv iscc l  hv  th t .
inventor .  \ \ ' i thou t  thc
rrnrorct l  trorlv or thc
cru lch( ' : .  i l  i s  d r rs icned
f  o r  h i g h u  l r v  u . c .

] i r  r - l r r i o u s  I ' l l r i :  o f
the  uor i r l .  rcccr , t l \ ' ,  en-
git tr t ' rs have btcn re-
vivi ; ig th. i , l r ,r  of thc
un ic_ \ ' c l r . .  A t rnc ted  b1
thc  econc ln t r '  tnd  comptc t .
nt 'ss oi l r  one-rrheeled ve-
h ic l r .  thc r .  h lvc  bcrn  a t t3ck-
ing  lne  u '  th r  J r roh iems o f  tn l -

\\-a, Tank
o

One\\'heel
( ) l ) l r R . \ ' l ' 1 . , 1 )  I l \

O, \  l l  \  t . \_ \

a

] : r  ] ' - n ( l . l r L l  l r l r  I r : r l i l n  i i r v e n t c , r  h r r .  j i : . :
'  ' i  - ' t :  r ,  l . t : r , :  : ,  : : l t - :  i - l r : l - \ t . l l g , . f  t t n i  r  , ,
l i i  \ ' , l i i ( i l  1 l ( .  r l J i l l l :  l U  h l r t t .  r t a c h r ( i  : l ) ,  ! . t :
r , i  1 0 0  n t i l t . :  a n  h o u r  u r r r l  t o  i r . , r t , n t . , , l ,
l : O  n t i l c :  o l l : r  [ l r ] l r , n  o f  g a s o l i n t . .  I n  t i r r ,
r r r J r  i L l l u r r .  h t ' l i l u i t s  t o  l i r i n g  f h e  n t : r c h l l t ,
l o  t h r  L ' n i t r r l  S l l r t . .  l n r l  t l r i n r o n s r r . i i c  i l .
, , r l : r l r t r l r i l i t v  t o  . { n t c r j c : r n  h i ch \ \ . r r . s .  I , t r - _
l (  a l r ' ( l  t f  l f  r  l I o r r  l h i l n  t t , n  v e l r s  o f  e r _
l "  r i l t r t ' l l t .  l l t i -  , , r j , r  1 1 : , ,  i i i n l  r c : 1 .  s ( , l C l \
i l l ) ( , 1 r .  ( ) t ) t  h t r f r '  1 r r , ,  U ; r , . , t i t  t i r t .  t . n C i r C I i n g
th r .  t l r j v c , r .  l n r l  t l i s l r t . nscs  r , n r i r e l v  u . j t h  t , r ,
t t r r o r  s l ( ' { ' nng  l r ] ) l ) i t ! - i r l u s .  Th r  n t r t r l  r i l r
u j l h i n  t h t '  t i r t  s u l ) l ) o r t :  t h e  f r r n t c  a n r t
r l r i r  r r ' s  s t , : r t  a r r r l  i s  r o t t l c ( l  b l  a  mo t i , r
( ' J  ( ' l l t  i t t t r l  t h r , . t  - i r , t t r : h .  h O r . , J , , , u . . r .  T u
g u i c l t '  t h c  v r h i c J t  l o  l t ' i t  o r  r i g h t .  a  s l c e r -
i l r s  $ h r c l  t i l t s  t h r  c t , n r r l l  i r l r n t , u . i t h
r t s l ) t - c t  t o  t h c  u h c r . l .  s h i i t i n s  t h e  d r i l e r ' s
\ \ r r ( i r l  : l n ( l  t h u :  S l t t . r i n (  t h t . h , , o 1 ,  I I , r , , -
t . l :  0 i  I ' l i r i < r r - t s  s i z r ' .  l r t .  ( on t t n t i ) i l t i t d .  t hL
r l j . : : ; t t  l t  r _  r , i  l h , .  h , , , , J '  l r r . j r r t  S t r r t t , r l  1 , ,  l l r t
n (  t i j h r  ( , 1  t h (  ( l n \  r ' r  s r ,  t h a t  a  t a l l  m : , n .
l t (  !  o r ( l i n g  t o  t h l  i n \ . r n l 0 r  t v o u l c i  u . t  a
l i r  r g ( :  L r  n  i c \ ' (  l t .  t  h  l t  n  I  sho r t  n t : r  r , .

\

-  t :  A R O V f
C u r  C l V f
A t s T A ;

A  n c * ' u n i c y c l c ,  c r e d -
r t c d  * r t h  a  t 0 0 - m i l e
s p c c C  a n c  2 8 0  m i i e s
o r  o n e  g a l l o n  o i  g a s



Sphericol  Dr ive Wheel
Propels Odd Vehicle
PRoPtrl , t , t :n by a lpinnlng. mr]tor 'dr lven

hall  globc at i tr  rear, a t trnnge three'

whee le( l  veh tc le  recent ly  mad? l t !  sppear '

' ,nce oD the i treet! of Parir,  i rance' Tbe
(antalt lc machiDe !erve! 8! &n experlm€ntl l
modcl to tert the lnvent()r ' r  idea of a Dew

gear le ls  t ransmtss i { )n .  the  r leed ' r f  the  ve '
'h rc le  

be ing  uar te t l  by  t l l t l ng  the  hem:sphere

NEW TRANSMISSION HAS NO GEARS

Q.-r ft.pr aft\

udb, ,yq.[ ' os  tn  i s  t r tns .
m i t l e  d  a t  v a r i l l r l c
sp t ' cds  bv  mctns  o f
a  h1 ' r l rau l i c  un i t  in -
vcnred b l '  . \  E .
Hcd lunr j  o f  E t t rc t t ,
\ \ ' a s h .  R e p l a c i n g
gc l rs  in  au tomobi lcs .
i t  rmp lor ' -s  a  s t re l
c a s c  r o n t a i n i n g  c i ( h t

1 c v l i n d c r s  u i t h  c r c h r
p ls tons  work lng  ln
pa i rs  f rom a  er rnk
a t t ; r r h t ' d  t o  a  d r i r  t
sha i t .  \ \ ' hen  rh i - r
d r ive  shr  f t  i s  ro -
t l t e d  a .  r e c i p r o c l t .
Inq  mot lon  ts  sc t  up
i n  e a t h  I i n k  r i t i n g
b c t * e c n  o p p , r s i t r
c l  l i nders .  th i ts  r l r . t . ,
ing  one cv l in tJ t r  o f
each se t  to  pump
oi l .  wh i le  earh  op-
pos ing  c r ' l i ndr r  r . r -
p c l s  i t .  I n  l h c  r r r i l
o f  c l . h  c l  l i n , l t  r  ; .
a  *  t ' r l { r -shapt . r i  por t
r r  h i .  h  ma1 '  I rs  t  io . r r  i
()r oprneti .  \ \ 'ht n
these [ )o r ts  t r f  op( .n .
tnC un l t  i 'Un5 l r r . r ' .

,  l )u t  i rs  t  h r  l ro r l  rs
c l r r ' 1 ' { .  1 1  l . r k ,  s  ' i ;
t  h r  io ld .
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THIS WHEELBARROW JUST ROLLS ALONG

P-' 5.^
tM"...l

ONE-WHEELED COASTER
ROLLS LIKE A HOOP

, \  r  , ' ,  r ' .  i .  '  l i i i r . .  i i ,  r t , l )  r  hool  '  n l : rv  ro l l
; r l t ' : r : '  r , .  i r h  i r  s i n ,  r  I  \ i r ' nn : i  - { i r s l  r r : r  cn ( i n t . , . r
i : : , .  i l r r r ' i , t r . r l  : r  o n f - \ \ i t r r ' l  c ( j - l s l t r .  T h u  v o u : h -
i u l  l ' . . s , : . : :  r  ! r i :  ! i S i r i r i r  : r  s t ' t r l  $ ' i l h i r ,  t h t  o L l L l
r r l : t ' I  

' l  
. :  : i . .  s . : l | t r , ) i l ' , 1  ) ' r  i r  r u ] i : :  i .

:  :  :  :  .  -  . : . - , . .  i

- \s  . ro - rp re t tos  o [  the  motor -d r iven
h c t o p  t h a t  r e c e n t l ; '  a m e z e d  E n g l a n d
(P.S. l I . ,  l l ay  ' .32 ,  p .  6J  )  has  mrde i t s  ap-
pc:r13nce in Germany. I t  is tbe "hoop-
br r ro l l ' . '  a  whee lbr r row prcpr l ied  u i th in
one i iuce lhcel. The barros' proper, re-

ml in ing  s t , r t ion l r r ' ,  i s  a t tached b1 '  merns
of  ro l le rs  to  the  la rqe  hoop sh ich  is  ees i l l '
pushed b1 'h lnd .  The nerv  dev ice  works  on
the  pr inc ip le  o i  a  ro l l ing  drum,  ra rher  than
on Lh i l r -  o i  the  lc i  e r .  end thus  much he : iv ie r
io rds  c rn  i re  c r r r i r i i  i n  i t .



?oP5c t .  rn \Ay

AMAZING

MAY BE

s t ra tcd  an  erp€r imenta l  modt i  o f  thc
h i rh -sgrcC veh ic le  o f  tbc  f  u tu r r .  B1 '  suL ' -
s t i t u t r n r  o n c ' c b e e l  f o r  r b e  f o u r  \ ^ ' h e e l :
o f  ( h t  c o n v e n l i o n a i  a u l o m o b i l e .  h e  m a i n -
r r i n s  t h r :  h e  h r s  r e d u c c d  l o c o m o t i o n  t o
th r  s imo le . ' .  p ross ;b l r  fo r r . .  s ' i rh  cons t - -
q u c n i  e c o n o r n v  o f  p o s t  r .  T h t  m o t o r .

l c t 3 Z

MOTOR-DRIVEN HOOP

CAR OF THE FUTURE

S'FS

I n  t h t  u n r c y c ) c .  t h r  o p e r a t o r  3 i t t  i n 6 i d a  t h t  w h . c l .

w h i c L  r c v o ) v c :  r r o u n d  h i r ,  H c  r t c c r r  b y  l c a n r n g  t o

r i d r .  P h o t c  r h c * ' s  r n v c n i o r ' s  a o h  d r i v i n t  l h .  c r r

Prercn t  enc . i  Iu tu rc?  1 'ne  un icyc lc  Ecc is  l f ,  tu to  on  thc  b igb* 'ay

v
A b o v c .  D r .  J .  H .  P u r v c r .  E n g l r s h  i r -
v c n l o r  o f  t h c  u n i c y c l t ,  w i t h  r  m o c c i
o f  t h c  c r : .  A l  l c l : .  r m r l l  c l t < : ; r < -
r l ) y - i r r v c n  w h c c l  I o r  o n .  p t r ! c t t c !

r r  n :  l n r h c  l r r , r l . h i  o n  I  I ( , : i ( : -

m o u i i l r c  c a r n a g e  n ' i t h  t h , . ' c r r r -
( ' r  s  s e l t .  t r i n . n i l s  i ' s  p J r ( r r
to  t i re  inner  r in :  o i  th r '  hoo ; . ,

\ \  i t n e s s c :  o f  t h i i  e r : : : c r i ' -
n l : ' r '  d e r n o n s t r a l i o n .  \ ' h l a h  t o o l :
p l ; r r . r e c e n t i r ' .  s a \ r  t h J i  a  t l s c r -

l i n e  m o t o r  o f  o n i l '  t * o - a n d ' a - h a l f  b o r s l -
Do\ ' ( r  \ \as  su f ; :c ren t  1o  run  tbe  thous : ; r i -
b o u n d  s h c c l  A n o t h r :  s m r l i e r  r n o ' . c r
h o o ; ,  * . ,  c l c n o n s i r a t e i .  r u n  b \  e i e c ' , r t t -
i l l  . \ l  p r e s e r l  t h e  m a c h i n e :  a r L  a c -
r n : t t e d l r  c r u r i t :  t h e  c r r v e r  s i t € r :  f o r
exa i r ,p i r .  b l  ie rn ing  to  one s ic ie  anc  Lbus
t ipp inc  ihe  ubet . i  s i i ch t i v  to \4 f , rc  Ih - '
d i r e c t i o n  i n  u  h i c b  h c  g  r s h e s  t o  g o  D u i
f r y .  J ' u v v g - .  e x h i b r : s  a  g c , r k : n c  m r ' i ( . : ( ,
sho \ \ '  the  one-qhec ie i  ' r ' eh ic i r  th : , i  h t
r - i s ions  on  iu lu re  h ichu: r ' .

I n  t h i s  ' C 1 ' n a s p h e r e . "  a s  h t  c a i l .  i r .
p3ssengers  s  i i l  s i t  n i lh in  an  inc iosr t l
cab in  tha :  r rm3 ins  upr igb :  s  b i je  t -hc
t re rd  revo lves  arounc  i t . .  Tbe t re :d  s
cun 'ed  sur i : ce  h rs  the  sb :pc  o f  a  -<e i i lo r ' l
cu i  f ro rn  a  sp i rc re .  To  s tecr  th t  veh ic i r
i h e  d r i v c r  o p e r a l e s  F c : r s  t h : i  s b i t :  t h
cab in  to  on t '  s rde-  o r  ih i -  o th ( :  l : ; . rp l : i  ' .h t

u i r c t  l  a n C  l l u ;  d i r c c : r : : :  1 : s  c ( ; u : s : .

f ,  T E \ - f O t t T  h o o t ' o f

A  i : cn  l l : t i ce r ro r i ' r

/  \  r I u : - r b : r '  a l o n r
i : : ,  L n ; . : . i .  h r c h -

1 \ : ; r ' .  I ' : ss in r  r r r ( ) io r iq l :
. i i r u .  d o u l ,  a n c  f J u t l  l ( l
r v -a - .  a l  th t  app: r i l i o l :
T n r  m : :  i n s i c c  i i  i s  d r i . '  -

l n c  r i  u n i o n c e r n e c i . r '  r s  i i
h , ;  \ r  c rc  ou t  f  o r  a  Sunt i r r '
a i r i r c

L:ier th.. '  sf,mc sl rang(.
hoop i :  Pu l  tb rouc i :  i t  '
p ;ce :  on  th t  be : rc i l  a l
Erc :n  Sa i .ds .  near  \ \  es ton-
Supxr - )1 : rc .  Eng i rnd .  b t -
fo rc  a  c roud s f  - .pec ia to rs  \ \ ' i rh  a  spet 'd
rh : :  i s  as : i , r - r i :h in r  in  v icu  o f  i t s  unga in i l '
i i ) : )e : ; :n . ( .  ' .hc  qhcc  j  t ( le :  sp inn ing  a iong
t h r  s 3 r c .  a l  a  t h i r i )  - m i l e - a n - h o u r  c l i l r '
\ \  i r r : .  r :  h : :  c o m t  i c  ; i  s t o ; r .  i h c  C r i r ,  r

anr . l  invcn io r  f l r  -1 .  H  I 'u rve : .  s 'e i ' :
f rc ,n  i l  anc  dcc la res  hc  i r : rs  jus t  d t r ron '

l l te  r rh : r r rs t  p t ) r l  ,  s  c ( )n f ine( i  genern tor  ch l l l l l -
l x ' r  f , r t  r r , ( ' ( ' r \  r t r l j  : r  l i , l u i t l  f r r . l .  s r r i d  ,  l r a r t t l x ' r
l x ' t n g  l , "  l r l r ' , i  t t t  t l r t '  r ' r i r i t u . r  v u l \ c  l r t r r f t ' n
t  l r , ,  r r r t r t ' t  i r l l ( l  n u l c t  l o c e s  o f  t l r e  c . r ' l l n t l t ' r

I  u i r . ' t r ' l , t  t l ' ,  f r r r , l  l :  t , l r r t i l i z r ' t l  i r r  l l r t ' t ' l t r t t t t -
i x ' r  .  s r r , ' i r  ,  l r u n r [ x , t  l l ' t t t g  s r t l r . t  r t t l l o l l \ '  , ' l t l s t d
t o  t l r t ' i l r l , ' 1 , , f  l l t t ' J n ( l  h i r r i r r g  i t n  ( | l n ' n  t l n -
o l ) s t l t i r t c d  i t ' t  l r l : s l t g t '  i t r t r r  t l t e  c u t t r l ' t t s l i t r n
spsce of t i re c.r l io,. .rrr.  c . 'alve for contt 'oi l tng

t l r e  f l ow  o f  f ue l  i n to  t he  gone r r r t { ) r  chambt r .
a r r r l  r r r t " r n r -  f o r  o l r l r n t t n g  i r t r r l  t t r r r i t r g  l l r e
{ } l } r ' ! ' i r t i i , n  t , f  t l r c  e . r l r : r r r s t  n r r r l  f r ; , , 1  i n l e t
t  : r I t  t , t . .

] l r  t l s l i l l r ( ) n l  u i r l t r , , , f .  I  l t n v t '  l t c r t ' t t n t o
r i g r r t , r l  l l r \  l l i u i r { ' .  i r l  S l r l r r ' t l : { ' .  r t l  l l i i r  ( ' ( ) t t t l t l '

r r f  (  ) r r o n r i r r g r i .  i r n , l  S l  r r l t '  o f  \ r r r  ) ' , r r k .  t l t r E
2 : t h  d a v  o f  I I a r c l r .  l 9 : i ..  

H . I I iRY H.  EL}TER.
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This neu' clrrtch developed to feerl  an

eleetror-r ic conrpuler ma)- take the

je rks  ou t  o f  r l r i v ing  an  au lonr ( ) l ) i le .

l lU ' l lohn  t " -  I ' t to rb t 'o t ' I :

rT - l lE  p r t , l r l t ,u r  J i rc . r r l r  l l i r l r in t '11  l i l g t ' c l  u  r ts

I  1 , , , t ,  l r t  s i t t i s l v  t l r t  i r l l l l e l i t t '  r r l  i t  t r i l t t r t

e lec ' t to t t i t  
" . ,n ,1 , , ' t r . ' t .  

t l r i r t  r - l r l l r l r les  l : t< ' t s  : t t t t l

f igulcs Ltt i rrcr-t lcl i l r lv lr iglr spct 'ds To sri l r t '

it, hc has prodttcetl a vclsatile clevice thtt

ni".  r lso trrkc the jclk out of auton'robi l t :

dr i i lnq irrcl  i rutorr lrrt ical l l '  push thc buttons

ir i  a uusl i-buttot l  rvat.
Rabirros' is chicf of t l -re Olclnrruce \ l t ' -

c l t i r r r i cs  Sec t io r r  o l  t l l t  \a t i t t l r i t l  B t t t  t ' l t r t  o I

Standllcls ir t  \ \ ' i rslr ingtorr. The l l l t t t ' r tr t  crtr-

rt 'nt lv is n'orkit lg otr i t  ctturpler- -elec't l ' ic
br air i .  thc Electronic Discrete Yru' i i rblc Auto-

mirt ic (,otnlt t t tc ' t- .  Infot ' t t t i t t iott  is fct l  inttr

this clt ' r ' ict '  olr rr i lgl let ic '  stet ' l  tal lc l lul let l
alolrg bv rol lets coul l lccl to elect l ic l l lotors'

Sincc the conl l) l l ter crrrr t l igest rt  mil l i ' rrr

mirgltct ic i lul lrr lst 's ir  secol l(1. t l r t '  tr t l - l t '  n]rtst

r. ,""1, tn1, spt ' t-d ls quicklv , ts possi lr le after

the nreciranist-n is tttt'trctl otr-othet'u'isc' 't'al-

uab le  t imc is  los t .
l l r tbinos"s iob s as to dcsigrr a clutch t l i rr t

u'ould couple the mott.rt's to thc rollers itl-

most i t tst irnt ir l let lr tsl l ' ,  rvi thout ie' l 'k ir lg at the

stalt  oI '  sl ippirrg rrt  high spet 'd.
Reseitlc'l-r lecl him to n) electltlstrrtic'

chrtch inr-entcd bv a utitn tritmecl \\'inslos'.

Winslt tu. 's clrt tcl t  (slros't t  i t l  i r  cl iagt 'am on
page 85 ) ut i l ized t irrr Palt icles of ordi--nait '  

sturch suspt 'n(led in oi l  l retrveelr t t t tr

me ia l  su l f , rccs .  l t  s r ts  a  good c lu tc l r .  l l r t

S hen th i .  snral l  pernr: t l re l r l  n lagnet is .  int -
mersetl itr u nrixtrtri of pos'dered irolr and oil.
t hc  " c r r r , k "  . , , l i t l i l i , ' .  l t t r t l  r r t l l ' t  r t ' t  l ( )  t l r ( '  l l l i l g l r e t .
T l r i :  P r i r r c i l l L  l t ' t l  t "  t l ' t '  ) r r ' t { l r . t i (  H r r i t l  t l t r t t l r '

r uNe  rq rg  83
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I:g AdM, right, and hic brother llutey pc witb e 7-lot Tripoli.ou devia for an
iadutrial uturd gu l ioc.

S I  ZES FOR ALL :  CARS ,  TRUCKS ,  TRACT0RS .  .  .

4  c y 1  g a s  e n g  u p  t o  2 0 0 0  c c  $ 2 i . 5 0

to  say  about  magnets  and fue l :
"Sov ic t  spec ia l i s ts  have deve loped a

d e v i c e  f o r  m a g n e l i z i n g  c o m b u s l i o n
eng ine  fue l -a i r  m ix lu re .  I t  p romotes  the
c o m b u s l i v e  c h e m i c a l  r e a c l i o n  w i r h  f u l l
u t i l i z a t i o n  o f  t h c  s o u r c e  p r o d u c t s  f , n d  i s
i n t c n d c d  f o r  u s e  i n  g a s o l i n e  a u r o m o b i l c
c n g i n c s  w i t h  a  s i n g l e -  o r  a  d o u b l c . b a r r c l
c a r b u r c t o r _

" 1  h c  a p p l i c a t i o n  o f  t h e  d c v r c c  r n  c a r
c n g r n c s  r c d r r c c s  l h e  c a r b o n  r l o n o r i d c
c o n l c n t  o I  t h c  e x h a u s t  t w o ,  t o  l h r e c -
fo ld ,  hvdrocarbon con lcn l  by  l0  to  40
p c r c c n t  r n d  f u c l  c o n s u m p t i o n  b y  3  t o  5
p c r c c n l .  "

N o w  b o r h  t h c  o l d - t i m e r s  a n d  r h e  S o -
vrc ts  a rc  suppor tcd  by  a  sound sc icn t i f i c
bas is  fo r  why  magnet ism f rom a  perma-
ncnt  magnc l  indccd improvcs  the  com-
bus t ion  o f  hydrocarbon fue ls  such as
gaso l ine ,  D icse l  o i l ,  a lcoho ls  and na lu ra l
8 a s .

" ' fhe  hydrogcn is  the  key , "  exp la ined
Lcs  Adarn ,  p rcs idcn t  o f  AZ lndus t r ies ,
T c m c c u l a ,  C a l i f o r n i a .  A d a m  i s  l h e
m a n u [ a c t u r c r  o f  t h e  T r i p o l i o n  a n d
P o l a r i o n ,  t h e  l a l e s t  i n n o v a t i o n s  i n  f u e l
I inc  magnet ic  dcv ices-

" l l ydrogen,  accord ing  ro  Dr .  J .D.
Van Der  Waals ,  a  renowned fue l  re -
searchcr  w i th  Amocd labs  in  I l l i no is ,  has
a cagc l i ke  s t ruc iu rc  and has  a  tcndency
to  in tc r lock  w i th  o thcr  e lemcnts ,  no t
ncccssar i l y  [o rnr ing  orhcr  cornpounds,
t )u t  l c rnporar i l y  fo rming  what  hc  ca l l cd

' p s c u d o '  c o n r p o u n d s , "  A d a m  ( o l d  T h e

S P O T L I G H ' T .
"When these pscudo compounds are

in f luenccd by  a  magnet ic  f i c ld  there  is  a

pronounced in te r loc .k ing  w i th  oxygen.

wh ich  causcs  bc t (c r  combust io r r . "

A d a m ,  o n c  o f  t h c  w o r l d ' s  l e a d i n g  c u s -
tom magnetmakers ,  becanre  in te res ted

i n  t h c  c l a i m s  o f  t h e  o l d - t i m e r s  w h o

t*orc  n lagnc ts  improved nr i leage and
rcduccd cxhaus l  e rn iss ions-bo th  be ing
t l r c  p r o t l u t t  o f  b e l t c r  c o n r b u s t i o n ,  i n
l9 l r0 .
'WHY NOT? '

"1 . 'm a  rnagnet r t raker , "  hc  to ld  Thc

S P O T L I G t t T ,  " a n d  l ' m  a l w a y s  l o o k i n S

for  n rarkc ts  fo f  pcrmanent  maSncts .

Walc r  i s  t rca ted  w i th  magnc l i c  dev iccs  to
prevcnt  s lag  bu i ldup in  bo i le rs ,  so  why

not  t rca t  fuc l  w i th  magncts  lo  improve

combust ion?"
Adam and A l  Kovacs ,  (hc  invcn tor  o f

a  d e v i c c  c a l l c d  t h e  P o l a r i o n , ' w o r k e d
wi th  au lomot ivc  cxp€r ts  a t  Ca l i fo rn ia
Sta te  Un ivers i ty ,  Los  Ange les .  La tc r ,  in
1981,  thc  Po lar ion  c f f i c icncy  boos tc r
was chcckcd ou l  by  Transpor ta t ion
Tcs t ing  loc -  o f  Tcxas  and mi leagc  im-
proverncnt  up  (o  near ly  20  pcrccn t  w i th
la rgcr  cars  * 'as  ccr t i [ i cd .

T R A C T O R . T R A I L E R  R I G S  R E Q U I R E  A  M U C H
L A R G E R  &  M C R E  P O i , J T R F U L  T R I P O L I O N
C C S T  $ 4 g S  b u t  p a y s  f o r  i  t s e l  f  j  n  a  I ' 1 0 N T H :

t h e  E
M c

N'l ichi
a n d  r ,

B y
t  h o r o

n l c t c (
T r u c l
A u t o l
a r ld  a
to  ha
p o l l u t

B u t

aga in
E P A ,
EXASf

Thc
t n e  m
t o  a l l
cs t  a  b l
t o l d  r l
a  ppro
dev icc
c v a l u a
exaSrx

" t f
cvcn v
snow
c l a i m s
for  E I

Thc
"cva  l  r
l o w c d
and F i
l a b s  i r
s r v c  l i
[ i c ld  <
' fhcsc

In  l .
ex  pcn

c r a t s ,
t h e  8 l
t s s u e  i
u , o r k .

Mea
h i s  b *
r a r S c r
w h i c h

"Th

6  &  B  c y 1  g a s  u p  t o  5 0 0  c u  i n

F u e l  i n j e c t e d  g a s  a n d  a l l
D i e s e l s  u p  t o  2 5 0  H P

$ 2 9 .  s 0

$ 2 e . 5 0 P

New Invention(
UCLWYf TO THf, WTTICN

By Tom Va len l ine

Caso l ine  pr ices  shou ld  be  tumbl -
ing  down,  bu t  the  "powers  tha t  be"
seem able to keep the price at the
pump we l l  over  a  do l la r  a  ga l lon  no

ma( te r  what  ca lanr i t y  h i ts  the  OPEC

oi l  car te l .

Sav ing  money by  improv ing  combus-
t ion  and lhereby  Set t ing  bc t te r  mi lcagc ,
mak ing  thc  eng inc  pcr fo rm bcr te r ,  and
las t  longer ,  as  we l l  as  reduc ing  the  cx ,
haus t  emiss ions ,  compr isc  a  p r ime goa l
o f  energy-consc ious  Amcr icans .

Now Thc SPOTLICI IT  has  learned
tha t  a  s imp lc  magnet ic  dev ice  is  ava i lab lc

fo r  improv ing  the  combust ion  o f  any  in -
te rna l  combust ion  eng ine ,  and the  dev ice
is  p rov ing  to  be  thc  most  cos t  c f fcc t i vc
o f  a l l  thc  var ious  invent ions .  Bu l  don ' l
thank  thc  Env i ronmcn la l  Pro tcc l ion
Agency .
MAGNET IOEA

For  ycars  cer ta in  o ld - t imcrs  wou ld
wi rc  a  pa i r  o f  horseshoe magne(s  a round
thc  fuc l  l incs  o f  the i r  eng ines  on  the
f ish ing  boats  ou t  o f  Mor ro  l lay ,  Ca l i fo r -
n ia ,  th is  repor tc r ' s  hometown.  Mos l
peoplc thought thc idca was crackpot,
bu t  the  o ld - t imcrs  sworc  the  magncts
hc lped savc  fuc l  and madc the i r  cng ines
slart bcttcr and run beiler-

A d d i t i o n a l l y ,  a  S c a n d i n a v i a n  t c c h
n ica l  repor t  da tcd  March ,  l98J  had th is

Lft lo right, Ttipoliou lor vrrioue ep-
plicrtiou ftoo upcoming mrnufrcturer'r
otdog: fuel oil uda, iodueirial natural
gu unit, proprnc unit, Dierel oil unil-
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, r . - . ,  Bo"rd rc lcntcd somcwhat.  EPA rest ing indicates the cf fcct ivencss
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Thcn thc EpA did to Lcs Adam and 
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rhc polar ion and iJ"nu,ur"re"r l ineararargebr ick k i ln.
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. " . luar ion is  volunrary."  Adam said tn 
l l in .d" . . . . r r .anddesist"ordcrtostop rcrnar ional  r ru. i t  

" i  
Los Angelcs,
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'which 
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Stand Back Detroit!

Revolutionqly Rofqry Engine To
€hclnge Aufomofive Indusf

B y  T O M  V A L E N T I N E

M. Deane Harper of Dunbar, West

Virginia has invented a rotary englne

surpassing anything all the money and

engineering brainpower of Detroit could

come up with. Good, old:fashioned

.A,merican ingenuity and inventiveness

triumph again!
Harper, a machinist, mechanical engi-

neer and teacher who has a number of

inventions to his credit, has developed a

rotary engine far superior to the famed
wankel that made Mzda's go hmmmrn,
but also fizzled due to inherent englneer'

ing shorlcomings.
One doesn't have to be m exPert to

realize that an elTicient rotary engine is

far superior to the present day piston

engines. However, it remains to be seen

whether the Harper rotary has come

along too late in the heyday of gasoline

driven motors.
On the other hand. Harper stresses his

rotary engine wil l run well on steam and

would be an excellent turbine motor,

loo.
The Harper design has unlimited po'

tenlial. The inventor's Partner, Robert
Weidiich of Charleston, West Virgrnia

said:
*The number of descriptive names for

this engine is readily outnumbered by the

vast potential of use for this new mech'

anism that changes expanding gas Pres-
sure to rotary motion more efhciently

than any other desi8n."
.Harper -has obtained his patent:

Number  3 .809.025.
The inventor and fris partner drove

from West Virginia to Chicago a few

weeks ago just to show this reporter the

working prototypc. "You cm't very well

write about something you haven't seen,"
Weidlich emphasized.

The four cylinder, gmoline driven'

rotary spms like a flywheel when it runs.

The entire engine romtes.
"lt 's a rough prototype that we run

for only a few minutes a1 a time because

we've not designed any cooling system,"

Harper explained- 'I built it from scrap

materials found around mY machine

shop."
\lftfle my }inowledge cf'engines is

limited, I do know enough to understand
that I was viewing an important moment
in engine history s the HarPer rotary
whirred into action.

The future of the gasoline powered
engines may be in doubt, but there's
no doubt they'll be around at least a
decade or two longer and llarper's in'
vention appears to be ti ie hiShest state of
the ert-

The u,orking model was built to prove

to doubting patent office officials rirat
the  des ign  worked.  Then i t . vas  t rans-
poned to Denver where scienttsts from

the University of Denver, Denver Re-

search Institute analyzed it.
Dr .  Char les  E .  L r r r . ' J rn  a rC engneer

Frank Lynch signeri the report which

conciuded: I .

"The Harper Rotary engine is diff icult
to conceptuallze at f irsr exposure, but ir l
truth, is very sinrple tn i ls oPerating prui-

ciples. Since all the surfaces in the en!in.
are circles, spheres or cones, it shml,
not be diff icult to produce the parts o'

ihe engine with standard machine tooll
"The engine is considerably mote cof,

pact than standard internal combusdor

engrnes and astde from a secondary spce,

oscillation in the pistons, it is dbratht
free. :

"The seals in the combuslion chambe:
at any given radius sweep through circdl
arcs over a constmt radius surfae re3
ment at speeds well within the perfoi

mance limits cf conventional piston rirrs

If the unusual geometry o[ t}te prsto:

causes difficulties in using standard pisloi

ring-type seals, then surely the Wankei-

type seals would be more than adequate.
"-it cusory mechmical analysis dis

closed no unmanageable stress probiems
The piston pins in the prototype, ho*-
ever, need to bc enlarged. - '

. "One of the most sifrnificant feattEer
of the engine is its variable compresior
ratio- By maintaining the highest Per'
missible ccmpression ratio under all op
era t ing  condr t rons ,  average operadn
efhciencies may be sipSrificantiy in-
p roved. "

Tire report was stiff ly scientif ic. bu
the researchers managed to make sugge'
tions ior minor engineering improvenen:
*,hich irciicated their enthusiasm for th,
device,

"The original concepl was slow ir
taking shape because of the uniqrie sur
faces," Harper explained. "The coruci

suriaces are parallel. perpendicular to sl.

at 90 degrees to the center l ine of th.
uu l - lu t  sha f t . "

But then. after constructinq rl '

moriel. I larper realtzeci he had one ofl;;

Inventor M. I)eane IJorper
gets set to stort his rorufy

engine for onlookers in

Aricago. The model proves

his piiciple and he is

secking delelopment
cavital. His putner,

Robert lileidlich, is at the

right while the photos at -

the far ight show the

engine porttuIly disas-

sembled. The entire motor

spins: Ihe pistons are
mounted on lhe dtaft
which enters the housing
obliquely. This unique
design accounts for the
variable compression

featare. 
'. 
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seeL cornpac tness .  ex t re .ne  la t i tude  and
flexibil i ty of design for relevanl epplica-
t ions .  wh i ls t  p rov id tng  a  rncans  o f  mater -
ra l  consewat ion .

HISTORY OF DEVELOPMENT
Tl rc  f r rs l  wurk r lg  Orb i r r l  eng ine .  a

6  chamber .  hav ing  a  d isp lacernent  o f  .3

movement of rhe vanes (6. S) is accom- Ortrtrat engire;;;;;;iril.:j;;:t:ri,l

l*i:;Tt:;J,ti,1,:li:ii::T?'",i1; Au$Fafian 0rhilal Eilging
""I":l'JJ,11XT,l',HfLi""tT::';: lighbf, $mggthglr, tigne|bital designs:

l. 240 cc displacement. 2 cycle opera-
ti: l  

lnd. 
4 chambers iequivaient io 4 plished valvjng may be by either poppet mate that two or three orbirrl engines

cy i inders ) .  o r  d isc  ( l l )  fo r  4  cyc le  opera t ion ,  o r  by  can be  manufac tured  f rom the  nrar i r ia ls
2 .  3 .5 . i i t re  d isp lacement .4  cyc le  opera-  l i t * l l : l : l  

(4 )  fo r  3  cyc le  opera t ion .  The used to  p roduce onc  rec ip roca t ing  eng ine .

i , ^ r_1 , | "9 ,7  
chantbers  (equ^a l  to  7  cy l in .  : l l ^b^ r^ r .1 ' : l . y : l . s  

a re  s tmi ia r  to  the  re .  Inauronror ivcapp l icar ions fur rhc isa i , rgs
dcrs l  u l th  p t tppet  v r l v r  pas  f l r ,w  conr ro l .  c lp roca l lnp  engrne.  r r rce  i rom the  reduced ve l l l l c  budv

3 As  an  i len l  two,  bu t  u ' i th  d isc  vx lve  The orbr ta l  has  conver r ren t  and contoac l  uerg i r t .  These sav ings  w i l l  bec , ,n re  r i --?,Ti,::"l:il; version or rhe orbitar ij;['i:'ii",#"::::Ul;,-:,1.,|#;*: ;;::ilfJ,Jl',l:[:,Xi;L:h,i,.il':,.::
eng ine .  powered an  Ausr ra i ian  nredrum rude in  j cs ign  pr ru . . i " r r .  i l ;  r ; ; ; -  ia re .
s ized  lami iy  our  two years  ago.  Howerer .  L rge  is -nor  cJ -n f ined ro  ; r i " " , ; ; ; . - ;o ; i ; -  Less  eng ine  we igh t  b r ings  rhe  benef i r  o f
tnosl of our engine resring has been caiions but ,o *n.**, 

-i,J; 
;; ir 'h;. a reduclion in rhe ener!1, required for

con l lned todvnan lomerers .  con lDactness ,  s ry le .  e tc .  , r .  i i i g l lu  d is i r -  h lnd l ing ,  meJt ing  rnd  mach in ing  opcr r -

opER4rroNAL pRrNC,pLE *i1,,'T",::"1';,:::"",,lilii'"';,iii; "iil,liX'ii,liij'll'*::'::: ,r" orbitar en.
The Orbi ta l  engine basical ly  consists o l  water  pumps. genar"r i^ t , . i r ' -J  

" i r - . " . -  
g ine has al i  seais t rauel ing at  low veloci t res

an ouler '  aPproxirnately cv i indrtcal  hous'  prestors.  The-packrgln"s s ize of the Orbi-  or  rubbing speeds (general l l ,  60% iower
rns . { l ) and - 'Y9 . : nq "p l a te . s { j and l f  

. - _ t a1  e l g i nq i l " pp ' g ; l ; ; t t . fRJJ ; i ; ; , _ . f o r compa iab l . r J i sp l acemenr ' e r rg rnes r r r nd
wttlun whtch x'hisiok(4) ( [ocarcd anu;bf air'eqriiva'lcnr'*aispf"$r;J-;r;",oio-i.1n u nemrnent angutar.rehrionship ron r o u n l e _ d  u p o n  a  c r a n k s h a f l  ( - 5 ) .  r n e  p l s -  c a t t n g e n g l n e .  - u r , n g  l " a " r .
t o n ' s ( 4 ) [ ] o v e I n e n t i s o r b i t J l : l t l s p r e . ; ' . ^ : ' - :

v e n t e d  f r o m  r o t a t i o n a l  m o v e h a h '  h "  l n e  u r b r t a l  t " 8 : t . . 1 : , - * , 1 P : : t " d  t o  b e '  o f  f i r i n g s  p e r  r o t a t r o n  o i  t h e  c r a n k s r r a r tn teanso f seve ra l eccen r r i c s r r s . i i r r r r i l i  
l : : s . ] l t ' l ^ i 9_o ' 3 f . l hewe i ch to faconvcn -  

" " a ' a " " , no r requ r rebankso fp i s ronsandthree.or.four). Multiples of combusriun :l:::i ^:::ll-t'.tlt '1,^."1tll.. 
Further r'ouring, ,u accomplish rhis and js nor asor dispiacement chambers (I q) lre .,tl:: :: 

vehrcl( weiSht savings.are.anti- restricGd in respec.o .oouuruun .irr,r_formed between the pisron (4) and hous, ::l:tt_u_:.1:T l^t,o,l,:t.non. 
weishl there- her contigurar;on.

rn-c ( l )  and end plates ( :  and 3)  b)  u1d- : : r :  
l tSl tet  vehrc le suoerstruct .u.re a 'd I l  mar,  t rave i1s .urs ide conr i rurar ionr / l n !  r anes  (o .  8 )  as  pa r t r t r uns .  h .ad ra l  l r ( 'm  r  sho r l e r  ene j r r e .  uh rch  en rb i es  p r t , -  , " , , " nmorlon inro the outer n""rt", i l i ' i  l : l l l :"rl uet"cte sho,ren,ng;;-J;;; 'r l ,""i lrtt, l ' i i : ' i : ,;: ' ' ; ,:#l::t ' , ir l t j lr",;

caused by the pisron (4) .  Ftats (7)  on the l : i l t : :^ : : ! l l l  
reduct ion.  For rn eouiva- i ; " ; i ; ' , , ,  smrl t  dr3nrerer bv iong lenrrhpls lon'5.outer  per iphery are equrJ in num. len!  drsplacem€nt to a lyprcal  6 cvl rnder lu i  i r  iber ro the_vanis t3, sj. R"""r,e p,;jl;r illiill: " saving or +o' ..n,i'"i,|,-,; ;:;:jl[::J;il:ll1::'l 

requrren]ents
to these ila^ts are slots (10) consiructed reallstlc. 

The orbjtal has no exolicmachine toolln the end faces of the piston (4) which The orbital is a parlicularly smooth requiremenrs. e.g., rhe rorary.s epirro-recerve protrusions from the vanes lermed and vibration free engine because it can choidal profi le and pisron 
, 

rlo.- ,.r lthe vane actuating lugs (9). This arrange- be perfecrly balanced. srooves.

il:H#:rT;:":":i:l'T,ll.^::fln considerabre materiars savinss arise in

However l ikc the recrprocating engrne,
i t  ma1,  have mul r rp les  o f  sea ls .  Such muj -
tjple seais are impracricabie for the rotali
eng ine 's  apex  sea l .  Where  they  are  con-
srructionallv possible, as in the pislon
s ide  sea ls .  the i r  use  is  dJscouraged by  the
high fricricur losses associateci wilh hi8h
rubb ing  specds  wh ich  may cance l  any  ad-
v,rnlages expecled lronr increased sealing
e i f i c ienc l .

Porentially the Orbital can have close
ser l rne  lands .  an  esser r l la l  le3 ture  in  cor -
ner seallng, Ihereas ihe rotary's apex seal
n ro t lon  is  suc i t  tha t  th is  i s  rmpracnca l .

F ina l l f  i r  does  no t  have to  a l low in te r -
chamber  bJowbl ,  *hereas  the  ro ta ry  can-
not  in  p rac t ice  avo id  lh is  occur rence,
wh ich  resu l rs  in  the  contaminat ion  o f the
ad lacent  new charge and the  escape o f
unburn l  fue i  in to  the  cxhaust  sys tem and
hence h igh  l lC  emiss ion .  I t  can  nave r rs
spark  p iug  ho le  d iameter  o r  locar ron  re ra-
t rve lv  unres t r i c ted .

We tce l  tha t  the  Orb i ta l  enq ine  has  so
far, relative to the degree of eipenditure.
p roduced ex t remely  encourag ing  resu l ts .
Pas t  h is to ry ,  cur ren t  t rends  and a  l i t t le
Jores igh t .  s t rong ly  ind ica te  tha l  l ighr
u,erght and compacrness wil) be highly
dcs i rab le  fea tures  in  t l )e  fu tu re  w( \ r ld .  In
th is  regard ,  the  Orb i ta l  eng ine  has  ou t -
s i !nd ing  po ten t ia l  unpara l le led  bv  o lher
feas ib ic  concept ions .

l lowever ,  the  Orb i la l  l i ke  anv  new rnno,
va t ion  w i l l  no t  p rov id r ,bonuses  w i thout
pena l t ies .  l r r  sp i te  o i  th is ,  wc  are  con-
v rnccd th r t  wr th  the  appropr ia te  inves l_
nrent  bc lng  made.  the  cur ren t  techn ica l
d i f f i cu l r ies  a l ready  t i cscr ibed in  the  fo re-
go i r ]g  tcx t .  a re  surmountab le  w i th in  rea-
sonab le  l im i ts  o fexpend i ru re .  When con-
s ider ing  tha t  p rob lenrs  though l  to  be  v i r .
tua lJy . inso lub le  by  rnany  eng ineers ,  have
a l ready  been overcome n t  min ima l  expen_
d i tu re ,  the  fo rego ing  c ia im must  be
cons idered rcahs t ic ,

lmproved fuel econonty and reduced
en lss tons  are  o f  course  subs tan t ia l  requ i -
s r le -s  o f  cur ren t  and fu tu re  eng ines .  We
l rJ rc  n ron i l \ l l r f  f , ! cn l tes  lo  exp lo re  rn  pur_
sur l  o f  thesc  goa ls .  Shou)d  we be  ab le  to
dcvetop high revving characrerislics and
provrde the weiglrt sarrng benefits pre_
r  r r r u . l r  n o n r i n r l e J .  t l r e n  i n  t e r m s  o l  m i l e s
per  ea lJon and u t iLza t ion  o f  mater ia l .
i .e - .  cons ider ing  rhe  overa l l  e f f i c ienc i ,  6 f
thc  motor  veh ic ie  ra ther  than the  power
plant itself, rhe Orb!tal must irave con-
siderable orornise as a future oower
n ian t -

1 .  h o u s r n g

2 '
I  End Prates

3 l

4. Prston

5. Crankshatt

6. Vane Body

7. Prston Flat

E. Vane Legs

I Acluat in0 Lug

10. Actuat in0 Stots

1 l

13.

14 .

r5 .

1 6 .

1 7

18.

19.

Disc Vatye

tntet Manitold

Exhaust Manitotd

Stabi l iz ing Plete

Eccentr ic Stabi lazing ptate

JOUrnal

Eccenlr ic -  End plals Journal

Slabi l iz jng Plate Eccentr ic

Bearing

End Pl6le . Eccohtric B€a.in9

Dliplacement Chambors
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simplest engines ever built-
Weidlich listed the possibilities of this

Harper design:
';It can be sinilar to a 2 cycl;, or it

cm run as a 4 cycle gasoline engine;

it cm opemt€ as a deisel: a Rankin cycle
steam engne; h steam turbine or a Ster-
l ing cycle engme."

Huper and Weidlich. who ue know-

ledgeable - autornotive engineen, are

certain that their concept of a "posi'

t ive displacenent turbirle" wrll be the

gre f , tcs t  imDrovement  in  us lnq  s te rm io r

mct ive  power  s ince  J rmes Wl t ts 'c l lq tne .

"The positive displacement turbtne

would have the torque of a sreatn engine

and the low speed of r turbine."
While the technical ments of future

production models need to be tested 3nd

proved, it is easy to see that as a gasoline

powered eng.ine, the Ilarper Rotary offen

a power to weiSht ratio most xppeaiing

to the aircraft industry - especiallv

helicopters.
If there are any drawbacks to getting

this invention inlo production alrd out

into the marketplace to !five our nahon,

it appears to be in the area of the "auto'

motiYe after-market."
Harper's engine will not weu out like

today's cumbersome Otto<ycle, piston-

driven creatures. Costly repairs mti the

need for replacement parts wrll be virtu'

ally eliminated.
The consumer cm hail this event with

enthusiasnt - but not so the national

economy.
Since any new invention hkes time to

move iioln Prototype to production, it

scems the industrial compiex should be

able ro adlust to the eii iciency - how-

ever, f, reri ist wil l suggest that many lobs
and businesses supportive of today's
tuto aiter{narket wli l die natura] deaths.

To Bet a prrtir i idea of the imPact

that could generate if r i l  automobiles sud-

den ly  sw i tched to  t l le  be l te r  engrne.

consider that Llaroer's rotary engine has:

. No parts that stop, start or change

directions.
r No flywheel
r No camshrft

a Nlr gears

. No disrributor
r No valves. vaive taPPets, valve

springs, or Push rods.

a No rocker arms
r No counter baiances
a No cranl<case
a No connccting rods

. No t-an
r No radiator
r Perfect balance' variable compres'

sion, self-lubricating seils and seals having

a surface speed one'tenth of the problem-

atical Wankel s€ais.

Hamer and Weidlich said theY hr

3lso contf,cted Mechanix l l lustrated rl

oti ier publications, but EXCHANCE !v.

the first to respond. It wil l be intere'

ing to see how the "experts" handle it '

This is the beginning of a new em

automotives and this has been a sto:

with a mora.l.

The moral is: "Our nation would r'

well to once again rely upon indindu

init iative. intuit icn and abil ity rather thf

suppress such qualities wirh arrogart'

md waiYer forms."

displacement
bore
ttrokE

firing chamb€rs
comprs33lon
intake vacuum
BPM
Phyrical size

lgnition
bslancg
Heet
Main bearingc
Power impulses
Horrcpowsr

Technical  data {ot exDerts:

38 cubic inches
power segment equal to 2 7/8 bore

Anqular running plane oi power rcgmenls

equal to a 1% inch stroke
4, equal to 4 cylinder3.

6% to 1 and variable.
15 inch€3
tested at 3,200; caPable of 20'900-
'!0i': ioch diamsl.AriSy. inches wtde' protorype

weight 55 pounds; could be reduced to 35 pound3.

6 volt lvstom
perfect

air-coolad
ball bearing:
4 por reYolution
no rats at thi3 timc, but wirh a 3 hp per

cubic inch rating thit model would gnerate

1 14 horsepower. lf we obtain tho Hme hp

a3 the pf$ent daY motorc.ycls engine, m would

$nsrato 120 hP.

N A T I O N A L  E X C H A N G E



RnVnnon$

Rucse l l ' s  c rper imen lo l  mode l  hos  o  ro lher  c rude p lywood body,  bur moy prrsoge r lcal  corr  io come.

Ru ss eLL

Russell believes *'ill win public acceptance
to ful l  hydraul ic drive. The only pedals on
the f loor board may be the accelerator and
brakc. A single valve that cbanges the
direction of oil floq' takes the place of the
coDvehtional reverse-gear Eystem. Other
valves, possibly automatically controlled,
cut in or out the pumps used and tbus
change the eflective ratio bets'een eng-ine
and wheels.

With three pumps of different capacity
coDnected to the engine ghaft, seven for-
n'ard and reverse speeds are possible; with
four pumps, 15 different apeeds or ratios can
be had. As show-D scbematically in the ac-
companying dran'ings, the basic valve action
and pipe circuits required to eontrol a by-
draulic car are not complicated. AU pumps

OTL PNESSUND DNIYES
ITEIV GNARLESS OAR

By Chorles T. Peorson

IACKING a  t ransmiss ion ,  d r i r .e  shaf t ,  and
l- dif ferential,  a revolut ionarv ne\\.  car has
been undergoing tests in Detroit .  Several
pumps are direct ly connected to the engine
crankshaft,  and oi l  under high pressure is
forced through pipes to ,,motors" located at
the wheels. Among the advaDtages claimed
for this new drive are flexibility of opera-
t ion, neu'freedom in body design, and sav-
ings of n'eight ranging up to 800 lb. as com-
pared to conventional cars.

Though the idea of a full hydraulic drive
is not new, past endeavors to develop tbe
principle never passed the experimental
stage. For the last four years, a Detroit
engineer aDd industrial designer Damed Ray
Russell has been at s'ork on the pump-and-
renr()te-motors idea, and bas produced the
experimental models shou'n above s.nd at
the right. Lately he bas been retained by
the Ford Motor Company, reportedly to
supervise hydraul ic-drive developmenti.

Full hydraulic drive should nbt be con-
fused with the hydraulic coupling that has
been used oD maDy cars built since the late
thirties. In these tbe fluid coupting is mere-
Iy a link between the engine and the drive
shaft, aDd still requires a geared transmis-
sioD, either manual or automatic, a drive
shaft,  and a rear axle.

Simplicity of operetioD is one feature that

138 POPULAR sC'.ETVC.E



A 5 o v e ,  l h e  s l e e l  { r o m i n g  o {  l h e  e r p e , i m e n l o l
mode l :  r egu lo r  ou lo  whee l i  we re  subs l i l u l ed  l o re r_
P ip i ng  r y . s t em, .  sho *n . i n  pho lo  o l  r i gh f  be lo * ,  wou ld
be  s rmp t r t r ed  i n  p roduc l i on  by  use  o {  s t ec l  l ub ;no .

t u rn  q ' i t h  t he  en51 ine ,  bu t  on l l . t hose  ope ra te
i n  t he .h1 ' d rau l i c  sys tem tha t  a re  cu t  i n t o  i t
b1 '  t he i r  f eed  va l ves .  A  pump  tha t  i s  t empo -
ra r i l )  cu l  ou t  o f  t he  s . \ ' s t em h r . c l r , su re  o f
th is intake valve abs()rbs negl ig ib le po\4.er .

The  d i r ec t i ona l  moven ten t  o f  t he  ca r  ( as
contrasted to engine-to- \^ .heels_rat io )  is  con-
t r<.r l le t l  by a four- \ \ 'a ] ' \ ,a lve.  \^ .h ich deter-
mines the di rect ion of  thc o i l  f los. ing in the
wheel-motor c i rcui t ,  B.ncl  $.h ich disconnects
tbe engine aDd wheels r*'ben desired. Bv re-
stricting or even reversin6l the flos. oi oit
through the motors,  i t  is  possib le to exert  a
po'*'erful braking action that \*.ill greaily
supplemeDt tbat  of  convent ional  braies.

In test  r ! ,hs Russel l 's  model  is  said to
bave displayed smooth,  s i lent  accelerat ion.
$ ' i th p lent ] '  of  potA'er  del ivered at  the \A.heels
aDd u ' i thout  excessi l 'e  heat  in the hvdraul ic
s]rstem. Pressure reached 1.000 lb.  per

o HYDRAULIC SfSTEM
LOCXED. OIL MAKES
CIRCUIT THROUGH
TANK AND BACK
THRO(J6H PUMP.
WHFEL MOTOR,S
LOCKED

(9o,r- purrapeD rNro
WHEEL MOTORS
ANO BACK TO TAI{K.
CAR RUNS rcRWARD

WHEEL MOTORS I
AND AACK TO TAI{K.

OIL PUMPED INTO
OTHER SIDE OF

CAR REVER,SES

FREELY IN TWO
crRcurTs.
CAR COASTS

9r,r, ,n "NsurnlL'.
OIL CIRCULATES

F R , A M E  A N D  W H E E L  S U s P E N S I O N
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ALL PUMPS ruRN
ON @MMON

OII FLOW INTO PUMP FROM WHEEL M TORS

TIIREE . PUMP NTSTATL^NO N
PROVIDE9 'CI,EX 'PGED:' OR RATIOI'

E N G I N E ' T O - W H E E L S  R , A T I O
P t q U E D F I A T I O

l - 6 A L

2 . 6 A 1
I . G A L
4 . 6 A L
I .  G A L
2 . G A L
I .  G A L

T O I
1 0 2
r o 3
1 0 4
T O 5
T O 6
r o 7

2 . G A L

4  . G A L

4 - 6 A L
2 - G A L

Roy Rurse l l ,  o  De l ro i l  cng ineer ,  be l ieves  tho l  h is
hydroul ic drivc moy be lhe nert big odvoncc in cor
dcs ign .  R igh l ,  o  i yp ico l  mu l i ip le -pump ins lo l lo l ion
rhow: how hydroul ic ocl ion docs lhe worl cf gcors.

square inch during start ing. and dropped to
200 lb. after highu'ay speed \f,'as reached.
It is reported that temperature of the hy-
draul ic system did not exceed 10 deg. above
atmospheric temperature during the tests.

The design of the \4'heel motors bas Dot
yet beeD f inal ly determined. I t  seems l ikel] ' ,
hou'ever. that the most efficient motors s'ill
not resemble turbines, but u' i l l  be similar
to posit ive-displacement pumps. Tbus the
motor is DothiDg but a t]?e of pump which,
instead of being driven by a rotating po\r'er
source, is turned by baving oil forced
through it. V/obble pumps, gear pumps, and
internal-rotor pumps &re all c&pable of be-
lng adapted for use as motors.

The weigbt of the eDtire bydraulic ln-
stallation is estimated at e quarter of tbe
weight of the equivaleDt mechanism Dow
used betweeD the entine and the wbeels.
Russell believes tbat tbe total n'eight of bis
car Deed not exceed 2.000 lb. He also feels
tbat tbe Der*' desig'n s'ill leDd itself to simpli-
fled servicing, with an eDgine assembly that
can b€ taken out aDd replaced in less tban
an bour. An airplane-type multiple coD-
Dector wiu fasten gasoline and electricsl
lines to the engine. Eagines could be made
availeble on a reDtal basis, as batteries noq'
are, .wbile the orig'inal oDe is rebuilt.

From the viewpoint of tbe body designer,
the bydraulic drive ofiers ne'*' freedom. The
en8:ine caD be placed almost an!'r*'here in
the car, even at right angles to tbe chassis.

140

There is Do Deed to al loq- space for the
transmission, drive shaft,  or di lTerential.
As Russell  sees i t ,  unprecedented interior
comfort u' i l l  be possible, u' i th ful l  vision for
the driver, u'ho q' i l l  be located someu'hat
farther foru'ard than no'* ' ,  aDd with a larger
windshield. He says that doors s'ill be
"men-sized," and that Beats may be s' ide
eDough to accommodate four persons aide
by side. The luggage compartment *'ill be
under the shortened hood in front, and the
eng'ine \r'ill be in the rear, $'bere Doise, vi-
bration, aDd fumes *'ill be minimized.

More recently, Russell has revealed a de-
sign for a small personal car for Bhort trips.
Known as tbe "Gadabout," it will have the
same hydraulic drive as full-Bize models,
but wiU be built witb I welded-*eel frame-
work that completely encircles tbe car to
lncrease protectioD in case of crack-ups.
Wbeels s,ill be individually suspended, using
an airplane-t5,pe mounting combining a coil
Bpring aDd torsioD bar. Present plans call
for the "Gadabout" to be pon'ered by a
light air-cooled two-cycle eDg-ine.

Another idea in tbe baek of Russell's head
is tbe epecial adaptability of the bydraulic
drive to amphibian design. Since tbe only
power-trausmitting connections \etween the
engine aDd the wbeels are the hydraulic
lines, it rl'ould be Elmple to run theee lines
through the hull with waterproof couplings
aDd gaskets. Several amphibians are on
Russell's dran'ing board, adapted botb for

POPULAR ECIENCE
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T h e  e n g i n e  c o n  b e  l c c o l e d  w h e r e  n e e d e d  f o r  b o l q n c e ,  r o  h y d r o u l i c  d r i v s  y s g l
preas,-ure and for use by farmers and others. 

-"";": t" '^- ' .^_: l : : , ' " ' ' '  bc sood {or omphibioar'

mi';"d"'$+;."":.'::tfi ;lrl#*$trili#[:r*l;j,l:l*'ffi l'i
i |".fi *t tj,tffi l3i r"',tll i:'#: ii t i =. *: ;":';,-';''i ::';'r'i'l:.'" li l ;, 1;;:
:r., : 1),,'. ""., J,-." iliil']l:ii jl*T i*iii -t'irt*:dl!r * iii --ii:iili"F i.*i r. :rli; ;i;1ii " *'*ri ln\+ru*$,:ltt,:*,
$!il**"lij*ili..,.|ili*}i r."l*! ri:.r'.'#ii." i:T, ::T "*fl jx:f
increase'd'tre;;;;;:,,'l';*i::r",f:;::,i""T :::1#*;tfl.ii:*f #iill:1". rests, con-
Thc sprot t  contro i lobre-wing prone might  bc modc o " f lyoble cor"  wirh thc oddi t ion o{  o hydrour ic dr ive.
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Loy  o  cor lon  o I  c igoro l i c r  o longs idc  thc  cn-
g inc ,  ond you ' l l  gc t  o  good idco  o{  the  r i rc .
Comprc ts io r  ro f ing  i r  7 .5  to  l ,  ond  8Goc-
l o n c  g o s  d o e r  n o l  p r o d u c e  o  I n o c l  o l  o n y
rpeed.  Eng ine  hor  2h- inch  bore ,  2 ' l r  r l ro le .

[.][

Thc Cror lcy-Toylor  ongine wi th lhe oc-
ccsror ies rhown vcighs only 138 poundr.
I t  wi l l  dr ivc o 1,000-pound cor o l  60
m,p.h.  Port t  ore domped f rom thcel
melol ,  lhcn cr impad lo o ihcr  port r ,  ond
brorcd.  Cyl indcrr  crc of  o l loy r tcc l .

59-Pound Dlotor l)rives Oar 6() m.p.h.

J
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A STAMPED-OUT automobile eng-iDe de-
/\ velopiag 26 bp. and weighing 

-onty 
5g

pounds stripped bas been sboun in Cincin-
Dati b]' Crosley Motors, Inc. Tbis lor'-cost
midget can drive tbe 1946 Crosley car at a
top speed of a mile a minute, rrhile at 3b
m.p.h. it \r'ill do 50 miles on a galloD of ga.s.

The engine is built oD a radically new
prirciple. Tbin eheet-metal stampings are
used iDstead of beavy forgiDgs aDd c&sti.Dg8.
Cylinder s'alls are oDly oDe sixteeDtb tJlch
tbick, and are crimped to other parts of tbe
eDgine. Pure copper is then melted lnto the
JoiDts, Lfter q'hicb the 6pot-\r'elded eDg"iDe
spends aD bour in a hydrogen furnace for
brazing.

A hard coat of plastic inside tbe water
Jacket is appl ied during the bakint process.
Tbis prevents rust aDd g-uards against
damage by freezing. The motor operates et
5,000 r.p.m. l \ 'art ime uses inctuded tbe
start ing of B-29 engines and supplying elec-
tr ic pou'er for gun turrets.

?

The body o{  thc pygmy cor i r  modc o{  o luminum.
The wheelbose is  80 inchcs.  l is  over-ol l  he;aht  ; r  S?
inches,  ond i t  hor occommodol ions {or  four-perronr.
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Whatdo p@plesayn aboutthe amazing
FUEITROIU Gaso Ii ne Vaporizer?

V.H., Ft. Way ne, lfV-Opel GT lg(XtOC
"... removes pause when accelerating
and going from idle jet to high speed
jet-motor now runs very smooth-plan
on installing the Fueltron in three more of
my autos, I'm so pleased."

J.D., Santa Maria,CA-
1974 Ford Truck Elfi)
"We the people should make a law
requiring mandatory lactory installation
ol the Fueltron in every car on the road. I
get faster starts, smoother running, more
power and acceleration, and my oil slays
cleaner!"

G.17., West Warwick, Rl-
1977 Dodge Van B2(X1,319 cc Engine
"Since installing the Fueltron lhe van
starts easier, runs smoother, has defi-
nitely better acceleration and more
usable power. My van hasn't run lhis well
since I bought it. Keep up the good
work!"

T.S.,Burbank, CA-
1980 Chevrolet Citation
"Starts easier-don't have to keep the
choke closed as long to prevent stall-
ing-better cold engine driveability and
throttle response. I wish this had been
available years ago. I think the new car
makers should look into this."

TheAmazing

J.C., Fr*hold Twp., NJ-
1977 Pontiac Firebird with Holley 4 bbl
(Edelbrock SP29)
"... improved low end torque, accelera-
tion and powerl'

C.H.A., Sheboygan, Wl-l972 Buick
Electra modified 455 (Stage 1-V8)
"Can now run regular gas with 10:1 com-
pression-plugs stay cleaner. Lumpy
cold idle is gone."

B.L.,Polson, IOT-
1973 Chevrolet % Ton 350.4 barrel
"l not only got easier starts and better
acceleration, but it also improved gas
mileage 2-3 miles per gallon and it
stopped run-on that was sometimes a
problem. I plan to buy another for my
second vehicle."

C.L.H., Riverside, CA-
1984 Pontiac 6(Xr0 STE
"Better low speed torque-helped per-
formance under 3,000 RPM noticeably'.'

D.8., Bloomfietd, CT-1979 Mazda
RX7-45 DCOE sidedraft Weber
"My application was purely performance
oriented-all aspects ol part throttle
operalion improved dramatically-the

F(/|llf;gn'a utfra'oab cryxttl trn'ducr oacrrrtltt
1.3 mltlron Urnaa a'.€p/trd to tnt'.n',rraot/'l' va9odp
g','ol,|,' lnto. hlgh.t n tth @lct v.Por.

octane fuel with r€duc€d engine knock. Only the
easily-installed Fueltron can give you this com-
binatlon of benofits so ecorcmically.

HOIY YOUR ENGINE WASTES FUEL
Cold-engine starts rvaste fuel, because the drog
lets of gasolin€ can't vaporize bofore they're
swept into the cylindsrs, so th€y drtn't all burn. Low
sp€ed operation can be a problem, becaus€ air
isn't flowing rapidly enough through the manifold
to mix the fuel dropl€ts evenly, resutling in an un-
even mixture and ragged running. When you
accolerate, thg gasoline trom the accelerator
pump can'l be vaporized quickly enough so it
floods tho n€aresl cylinders, while thos€ tarthest
away can sufler trom lean-mixlure knock.

HOTY FUELTROT{ CUTS FUELWASTE
Fueltrcn vaporizos gasoline instantaneously, tool-
ing the engine into thinking it's hot even when it's
cold. Those droplets which would normally hit th6
hot spot at th6 bottam of the manifold willfallon th€
Fusltron transducer inst6ad, and hrrst into a cold
vepor instanianeously. The vaporizod gasoline
mixes rnore quiddy and uniformly with air so your
engine startrs taster and runs smooth€r, giving bd-
t€'r driveability and increased lorv end torque. The
unitorm fuellair mixlur€ virtually eliminales l€an-
cylinder knodr, hesitafon, stalls ard flooding. The

rotary is more eager to aicelerate now-,
runs smoother and is more responsive
to light throttle change-exceeds your
claims of improved performancel'

H.B.M., Danville, lL-
1984 Ford Tempo
"Took 11/z hours to install-improved
starts-runs smoother-betler acceler-
alion-now get about 26 mpg city'.'

M.L.F., Phoenix, AZ-
1973 Ford LTD 400cc
"Better acceleration from idle up to
speed-smoother running. As a
designer of electronic circuitry, I found
the Fuellron to be a very well designed
and built devicei'

W.F.rt., M*hanicsville. VA-
1979 Ford Fairmont, S cyl.
"lt will do all you claimed and more. I am
a mechanic with forty years of experi-
ence, and I believe that with it on our car
there would be no need for pollution
equipmentl

J.L.,Tacoma,WA-
1978 Mercury Z-7,6 cyl.
"Eliminated a dangerous flat spot in
acceleration-easier starts-used to die
2 or 3 times'.'
'Full names and copies of l€tters on file.

Fueltron Ultrasonic Fuel Vaoorizer ms€ts the re-
quirements for sale in Calilornia{l)works with regu-
lar and turbocharged engines, boosting energy
while reducing waste and pollution.

THE DETAILS
Fuehron works with any fuel (or fuel mixture), in-
cluding wat€r inieclion systems. Installation is
simple: i l  you know how to remove your car-
buretor, the rest is oasy, no modifications to car-
burelor or manifold required. In the unlikely event
ihat Fuellron tails, normal engine perlormanc€ will
nol b€ atf€cted.
(1) Sfsta d Calitmia Ar Rosoum Board: Frs. or&r No. D-132.

Thousands of Fueltron Ultrasonic Fuel
Vaporizerc are In use improving englne
peilomance. ORDER YOUBS TODAY !
O 1984 Fuo[Ma6 Corp
a a a Q a o o a a a o o o a a o a a o a a a o o o a o a o a a a o

Ptcarp sad mo a Fuoltton Kt: Psl1

n lrodel 7OO (2 or /t 88rol) tl29.95 + 34.75 shppng/handling
fl Mo(,.l 710o (1 Barcl) 399.95 + 3'1.75 shippng/handing
(llli(ts Esitsts 8(b 7"a S T.) lnstrudss .nd waranty spdicd wth kn.
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\ FUELTROA|'"

Ultrasonic
Gasoline Vapotizes

Gives your car more power, more
torque, better acreleration, easier starts

WHATFUELTRON DOES
To deliver peak performanc€ a gasoline engine
needs a completely vaporized luel-air mixture. Bul
even the best carburetors will not vaporiz€ all the
gasoline delivered by the fuel pump. A certain
amounl of raw tuel is pulled into your engine's
cylinclers where nol even the hottest spark will
ignite it. Besides b€ing wasted, that fuel washes
vital lubricant off cylinder walls and rings. Fuel-
tron's ultrasonic transducer tums raw fuel into an
easy-to-ignite vapor in millionths of a s€cond!This
vapor ignites completely and bums with high ener-
gy before it can b€ €xhausted.
Fusttron is manufacturod und€r U.S. Pat. No. 4401089

A comptafr Fttcttroa kn hdud€r.n utb.bt lc.mpnfr.r
mct ollrrar on (tot 3irgreb.rrC ctttt) or lyo (tq 2 q a
D..rrl ctrbt)t.n,d'|tc.,r,.

iou xeeo FuELTRoN...if you know your car
should be capable of faster throttle response,
smoother idle and quieter running... if gasoline
wasl€ concerns you...if you want to use lower

VAFOFEI) }('fs'OT ilTAKE
Fu€! r iFoto

crrY/sT YEzrP
PlynFnl is by: n Chek rl MoBy Cher O Visa [] tislercard

3GO.y lromy Blck Guaranl@: ll unit 6 rtlumod wittin 30 days ol r@pt,
FaltM(E Cgpoaalion will r6fund purctrde prB l€Bs shppng aid tEn-
dlirg crErg6

a a a a a a a a a o a a a a a a a a a a a a a o o a a a a a a a o

O|stributor, Nalional Acounl and OEM pric€s lumished upon
r€qrest. (Minrmum openrng ord€r 260 Fueliron Kits.) Indude
O&B ratirq tr bank & cr€dil referenc€s.



C,ompreaoed -A lr Ent,lne Bu ll t
by Aged Inventor

f OtllS C. XISER, r ??-ycrr-old In-
I-r ysntrot of Dccrtur, Ill,, hl, been

ENGINE BURNS ITS CARBON MONOXIDE
Ettxtxrrtox of deedly ctrbon tnonsridc

from cxhrurt gercr ir clrimed lor r ner ;rro'
l ine engine of ndical doign. Helf of tbe
cylinders rnd pittont in the ncw cnginc rrc
hrger thrn tbe other balf ; and the numbcr of
rparl plu8r, vrlves, md intake lnd erbaust
manifoid opcnintr ir hrlf tlat of rn ordinary
enrine brvinS tbe nme numbcr of cylindcrs'
Tbe inventor. G. A, Banbolomer', of Cbve'
land, Ohio, urer r principle rimilar to tbat of
compound tteam enginer. Only thc rmall cyl-
inders have rparl ph.rgs for ignition. lffhcn t-he
erplosion in a rmall cylinder is almost over, t-he
hot gases produced pass tbrough a valve into
tbe rdjacent large cylinder, and are mired rith

. frtsh air. Here they continue burning, uring up
dl carbon monoride, rnd producing additional
power with a reduction in fuel consumption.

77.ycsdd
lovatd of
cmttctd
rit aut@
bilc ra$u.-

rorking for yern
on r tyrtem for
driving tn rutc>
mobile by meenr
olcomprereed rir.
In rdapting hir

conpressed-air 6]"Etem to an otdinary car,
Kiser removes tbe entire gasoline line, the
eyl inder head, rater-cool ing system, and
eelf starter. A epecial eylinder head is
suirstituted and a compres-qed-air tank
addr d in place of the gasol ine tank.

Ti:e inventor claims that the only fuel
€xpense *'ill be tbe cost of the neeessary
lubricating oi l ,  but i t  is not quite clear a-s
to lhere the eompressed air is to come
frc,m, since the onl l '  r 'af in whicb com-
pressed air ca*br. obtained is to get
power lrom eomdwhere to comprt,ss i t .

O. A. hrtholo.
a l l ,  Chwlrnd.
Oblo, lovrntor.
tborr t lrr3r
rhrd gl r to;  urod
la blt Drt atr-
!iD. tlrt h r.lal
to corrulb. tba
ctrbon tbonot-
idr lt proltuctr

PoP 
t,c,l .

I
Ocl .  '32-

F REAK BIKE RUNS
. \  s r t  vcLe s  i thour  p td r is ,  in -

vented  b ; '  t  u  o  Chr t  rgo  mrn .  l s
d e s i g n r d  t o  o p t r r . t r ' o n  i , r r d v  m o -
( i o n  a l r r n t ' .  S t r n , l r n : ' , n  : r  : l ) r i n g \ '
foo tboard .  a  r idc r  p rogrc ls  the
s t . r rn (e  vch ic l r  s imr r lv  L rv  re is j r$
a n d  l o u r r i n q  h i .  i , , . i d r ' . ' f h c  r r i r
whee l  o f  the  b ic ;  c le
h a s  i t s  a x l r ' r n o u n t r ( !
o f f  r t n t r r .  I  i i , r * i -
s r rd  th rus t  o i  th , r
l e c s  t c n d s .  r f t e r  t h t
b i c v i  l c  h a s  i r t , r n
p l a c c r i  i n  r r r ( ) l i o n .  l r )
p u l l  t h i s  r x l t  J .  '  *  -  \
t o  i t s  l o * c s t ; r r , . i -  |
t i o n .  t h u s  t a u s i n i
t h e  u h e e l  t o  r e \ ' o l \ r
in  a  fo rwr rd  d i r . ,  -
t i< . rn .  J fomrn tum r r -
t u r n s  t h e  a t l e  I o  i r .
h ichcs t  pos i t  i r . rn  " i r : , i
the  ; l ro r r r lu r t ,  l - r  r - ! -
l r r t t r d  T h r  u i ) : i l , i
dosn f lex ing  c ' i  ihc

[ n  c c c e n t r i c
a c t r  s h a e l  o n
t h i r  b i c y c l c
f u r n i r h e r  t h e
m c i i v a  p o w -

c t .  l ( o v c -
n c n t r  o i  r h .
r i C c r ' r  b o d y

P . o d u c a  I
! p r c C  o f  l 5
m i l c g a n n o u r

Abovr .  a  four -cy l indcr  Br r tbo lomcw Dotor ,  t i th  oa l t
two rparL  p lugr ,  in r t r l l cd  in  c r r  fo r  tc r t .  A t  l . t i .
b re rLrwry  v icw thowr  tbc  l r rgc  rnd  3mr l l  cy l ioda : l

BY MOTION OF BODY
l o r r r i r o l : d .  o n c e  t h e  r i d e r  q c t s  t h t  k n a i k .
e  an  i r r :  r o i i r d i na ted  w i t h  t h t  n r { r \  (m tn t
, r i  l h t  ; r t r  r r l r  t o  m l k e  o p r i a t i , ) n  r a s i f j - .
. \ t t r r  a  l i t t l c  J r r e c t i c r .  t h r  i n r t r n t o r s  e l r i n - , ,
r  r i r l t r  can  mak r  f r f t cen  m i l r s  an  hou r .
J 'hr :  r rer , . isc is  said to be vtrv l . r t 'nrr i r ia i
t o  h c : r i t h ,
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TRACTOR CYCLE FOR
\ \ ' i . I r r s s r .  o f  i l e  F r s i i s l  m r l r ' ; : .  s  r r . e n i

mlneu! 'e rs  ne l r  Ronc.  I ta l r  sa ' i  a  r i ie r
on  a  molorc l ' c le  o f  noVe i  des lg r  iear -e
the  road.  scoo l  across  rough ne l r l s  and
scuC up ihe  s rde  o f  a  h i l l  do i led  , , r ' i :h  bou; -
d e r s  T h e  o c c a s i o n  \ ' J s  a  t e s :  o :  ' . h e  l a : e s t
r  e h r c , e  f  o r  d l s p : . ' q h  r r d e r .

Ins teaC o f  a  re l r  r r  hee l .  the  qur r r  r , { ' i  o r .
c1 'c le  i s  d r iven  b l "an  end i rss  l rca . l  i i k l
t h a t  o f  a  t r a c t o r .  C i e r t s  o n  ! h :  t r e a a  g i r e
! l r - i x  t r ; ra t lo l i  reg : i rd less  o f  the  chas . te r
o f  ihe  ground.  The t ra r to r  d r : r  e  rs  sc ;
p rvo ieC lha t  i t  can  t i l i  fo rvarC br  io  th r
re3r ,  ac .ommodar ing  i t se l f  io  une\ '€n  le r -
re rn .  f 'ouer  reaches  i t  th rous i r  a  ch t i r ,
Cr ive .  A  herv i l r ' -h r . r .  r , i  tn " r ,g . : i . r  i r . , ' , - . ,
s ' J ! ) i r i r 'q . lh t  t rec lo r  t i  .1  pLr in :  f : r  e r ,L ,u , l i .
l r r .  k  , - l i  t h e  s r l i  s u  I  h . r l  t l :  g r  r u t ; u n .  \  . . .
no i  bu l l rp  the  dr iver .

\ \ ' h i ie  des i rned pr in ia r i i .  I r r  r i : i : l . r r_ ,
u s e  i 5 r  '  

l r i l ' u :  r T r o l , r r , .  r ' - . r  l t , . i i  ; . r - , "  r
t o  L r  e  use f  u i  ; i d  i o  c " r : r - i ; r ' : !  s i . j r ' \ . : i  r ) r s
l n , i  c , t he r s  qhose  \ r ' c r r k  o r  r r i r r . J : l o i t  t : : k : r
t h e m  o f f  t h e  b c " t e n : r J ! k : r n i  o \ ' ( r  i { " . t r i l
a o u n l q .  I n  i h e  c o v r r  t i c - . r g r  ; , . 1 '  ' , t i :  i : i r t : ,

Pr*-U :lA N,, 'el

ROUGH GROUND

Pni,t'L \R sc ri .i( r MoNtflE
;.

i:: ;i:, T';;:'.',,:[ Sffi' ' w r '  
: a . . i  4 . . v .  . r  E { i - r  

-

o f  : : r v c l o . e r  r c r g ! :  f _ f r  , d

our  a11 ls l  depr , : t s  i t
c l i m b r n s  a  r o c k v s i o l x
The box  a t  tbe  re r r .
mounted  upr .n  a  rud i -
r n e n t a r )  m u d g u r r t l
c r r r ies  sur ' i r l i es  o r  d is -
p a i r h e s  a . c o r d r r l g  t o
! h. us€ tc, g h jch t ht '
lehrc l r  t s  b r i r rg  pu t .

Tncy  6nd 
"  

tup . i io i
h c r t a l  n c s  g c n c r e l l y

This l\{ystery Automobile Runs on Air

BALL-T IRE MOTOR B IKE
WHEEL SKIDS SAFELY

B r i l r  u r c d  r t  r . c a r  r i r t  o f .  * : i o r  b . L r  c r . r l i e  e
r r c a r  t c  l l i d  a r o r i a  a i i i a t t . r  ! J f ; ' a ! a : . \ ' !  l a ! a ' t

I B*rt,,n \tilliarns, of Pittsburgh. Pa.,
L. invent,ed an aut.omobile shich. he

-d.inn^. runs on air, The mciLor starts on
i llrdine. but after it has reacbed e speed
'.7 ta miles an bour the gasol ine auppll
ta 

ihut off and tlre air starts to rork.

HIS inventor has the right idea. Let In it-. first test. mrde re<rentJf in Pitt^s-
burch, tbe str8,nfe vehicle attained e
rpeJ of Firt) -ts'; miles an hour. Ttre
inventor for the present refuses tt, explain
hos air maket- the wbeels 8<' round'
Thr.'usands of eutomobile os'ners g'hc are
p6r'inl out ctnsiderable gun' e'r'er1 wee\
iui --"tot fuel rill wstrh the further
deselopment of tlis orrioeitl'-proloking
m1'ster1' cer rith bopeful interest.

Pd 'cr -
lvuV'?-0

Ia Bsto lfillrmr Pitttbui! iDvotq, Ed htr rut@obilc tirt bc cleimr ror o

rir, rftcr it lctr up r rpced of 
-to 

Bilct E bil' lt recedy rttrocd 61 milcr u bow
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Queen's  man N'eu '  scte rva6T
gets the vapours \7 T€b 75

A research sfudent at Queen's University,
Belfasl claimS to have developed a better
method of achieving fuel economy and
reducing Jrcllution by improving the
vaporisation of fuel in a car engine
than have the joint endeavours of Shell
and the National Engineering Laboratory
at East Ki lbride. Both SheD/NEL and
the Queen's man, David Hughes, heat
the  fue l /a i r  m ix tu re  be t rveen the
carburettor and the induction manifold to
improve vaporisation, and therefore
allow the car to run on leaner airlfuel
mixtures-but tleir methods differ.

Shell /NEL announced their well-f unded
Vapipe system nearly two years ago and

development continues (New Scientist.
vol 58, p 680). Exhaust gases are passed
through a heat exchanger to raise the
temperature of a working fluid in a heat
pipe which in turn is used to improve
fuel vaporisation by passing.through a
further heat exchanger in the induction
flow. But there is yet a third heat
exchanger to act as an excess beat
"dump".and, additionally, a complex gas
control system to vary the extent to
which heat from the working fluid is
"used" or "dumped".

Hughes contends that the same job
can be done simply by one small heat
exchanger between the carburettor and
tle manifold, heated dhec.tly by the
engine cooling water. Plumbed directly
into the cooling system it requires

Dump heat
exchanger

.fr Secondary coolant

Vaporised
- mixture

-

nothing more than an exb-a mefre or so
of hose. Because of i ts simplici ty, be
argues _ that the system can be easily
tailored to suit an1' car engine, whereai
the_ partJcular geometry of the Vapipe
makes it difficult to install on cross-how
engines, wjth their exhaust and induction
manifolds on different sides. Hugbes
claims his test results equal those
achieved n'ith the much more costJy
Vapipe.

Both Shell /NEL and Hughes, who is
workr 'ng under Dr John Goldburn in tbe
Queens University Mechanical Engineer.
ing l)epartment, began their work rvith
the reducticn of exhaust pollutants as
their main aim-an objective partially
achieved by improving fuel vaporisation
(although unburnt hydrocarbon emissions
are not reduced sufficiently by the Vapipe
system). But with the dramadc rise in
the price of petrol since development
began, fuel economy is the point now
more strongly pushed.

Prototypes of the Queen's unit have
been bendr tested on a Ford Pinto engine
(a lowcompression US version of the
Ford Cortina powerplant) and several
thousand miles of urban road testin8
have been completed on a Hillman
Avenger. The heat exchanger area of
the bcnch unit f i t red to t lre Finto eng:ne
is 2580 cm, (400 in2) and the fuel/arr
mixture is heated by some 40o-50oC to
achieve a reduction in brake specific fuel
cusumption of 15 per cent.

Rosults on the Avenger show that
ernission of hydrocarbon from the erperi-
mental oogine is Iess than half the pro-
posed EEC limit, and ernission of carbon
monoxide is reduced to less than a t-llrd
of tbe EEC l imit.

In parallel with re6nins the vaporiser,
Hughes is working on improvements in
distributing t}re fuel/air mixture to tbe
cylindor. Tdks with a major car manu'
facturcr on exploiting thi eueen's re
rcErcL art under way.

_-{>
Alr and droplets
lrom fuel carburetter

Gas reservolr

Heat-plpe f luld

The Shell/NEL Vopipe
systen. Heat is trons-
fened" by a heat pipe
from the e*wust
(bottorn) to the ottptfi
ol th.e corburetter,
uaporisittg the fuel
before it reaches th.e
qlinder heod. The heot
dump takes up erces-
shte heot. But has a
Qteen's Uniuersitg
reseorcler d,.etised o
impla gadget fircrt
bes tlw tane job c
Vaptpe?
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AovERrrsEMEN Repr in t  f rom A lbuquerque l r rbune
Device may increase gas mileage by ZZoio

B O S T O \  -  ) , J a l t o n a l  I j r r c l c a ' e r  U n l ' o r t u n l r c l v ,  t l r r s  c . n ' c r l g r  t c s l i n r  r h r r * s  r r e t t c r  l . u c t  \ a \ t n q sC r ) r n  o l ' l J o s t o n h a s d e v e l l l p c l l l  p r o c e s s t a k r ' s p l a c c o u t s i d e o l  r l r c  r r r l h  r l r c  C a s a r c r  t t a n - 1 t . , . : j i os rmple  uu tomot rve  oggg. ;q . ) . t .  , i . t r ,  cng ine ,  * .hcrc  t l rc  
"nargv  

pr , r_  c l r rn rc t l  bv  i t \  dc \  c to l ie ,  . . r -a t i , rn r ll n c r e i l \ L \  g a i  r n r l e l g e  b v  l l ' b .  d u c c d  i s  l o s t .  f . u e l s a v e r  C ; r ; . , , -  
- ' '

T h c  c a s a v e r ,  w  l r r c h  t a k c s  o n l y  \ \ ' i r h  t h c  c a s a v e r  t l i s p e n s i n g  T h c  g o v e r n m c n r  h a d  l r r e a d vl 0  m t n u t e s  t o  i n s t a l l .  r c l c a s r ' s  p l a t i n u m  i n t o  r h c  c o m ' b u s t i o n  c o n r ' i r m c d  i n  f c s . l  i f . l ; i ' " i i l im r c r o s c o p l c  q u a n t i t i c s  o f  p l a r i -  c h a m b e r s .  2 l r o  m o r e  o f  e a i t r  C a s a v e r  r a i s c s  t h e  o c t l n c ,  o In t t m  i n t o  t h c  a r r - l ' u e  I  m l \ t u r e  g a l l o n  b u r n s  i n s i d c  t h c  . n g i n "  g a s o l i n e , . l , r u i r r i i i g  r l i e  r r c e c l  f  o ren te .nng the  eng ine .  so  tha t  l lDo  fe rvcr  ga l lons  ar r .  p remlu ln  luc t .
P l a t i n u m h a s t h c u n i q u c l b i l i t l '  r c q u i r e d  t o  d r i v e  

- , t , "  
, u r n .  J o e l  R o b i n r o n .  r h e  d c r c l o p e r .o - f .  m a k i n g  u n b u r n t  f u e i  b u r n .  d i s i a n c e .  c o n r m c n r e d :  , . \ \ . e . r e  

a l r e a d vWi th  p la t rnum in  the  f lamc zo-nc ,  The process  works  on  bo th  so ld  o rc r  50 . ( )00  C. isarers .  I ron t -y o u l n c r e s s e t h e p e r c e n t a g e o l ' f u c l  l e a d e d a n d r r n l e a d e d g a s o l i n e , a n d  c a l l r .  r i e  f , ; J , n ; ; . - p ; . p l c  b u vb u r n i n g  I n  t h e  e n g l n e  l r o r n  6 s r o  m c e t s t h e  c m i s s i o n s t i n c a r d s u i t , i t l  t n .  u . t s a ' c r  i o r  r r s  r h r r d  b c n e l . i tto  900-0 .  s ra res .
Normallv, rhar l ldo or rhe fuet Federal.rudge walrer J. skinner : jr : ' ; l" i , i :  : l l ; ; ' i ,X' i l  Jl '  iJ:t i i tw o u l d o n l ' b u r n i f i r c r m e r n c o n -  c o n c l u d e d  t h i  f i t e - r ' e a r  a d m u r -  r u J t . r r ; ; ; , . , ; - . . ; . , ; " " ; i , o o s ( r n g . ' ,

t a c t  N i t h  t h e  p l a t r n u m  c o a t e d . u r -  i s t r a t i r . e  p r o c e d u r e  s r u c j t  i n g  r l r c  F 6 r  f . u r r h e . r  i n l o r m a r r o n  c l l lfaces  o t  a  ca ta ly t rc  con\ r ' r t r ' r .  Caraver  tv  s ta r rnq : , . f  n l . i . ,p . , . l , f .n i  l_Ef i l - t_ [ :SS_C. . \S  r t r  6 l - , , ]6 ,1 - { , f i I ) .
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!,bft,,n1on of lhr lrip modo by ivo idcnti.c_o.r.rnod.cl con, o,r. with [olf lt, 
"yl;r,d.il?f; 3,'.',,'jr]' .oI" t'i:t rlh .r'fl'" *ri.'Llli

HOW AN AGTNG AUTOMOBITE
WITH HAIF ITS CYTINDERS

DEAD SAVES YOU GASOI.|NE
By SCHUyIER VAN DUYNE

T9 t"l* what a motorist with an averag.e,
- | -or belenrsvereg.e, cer gaiDs bV usine o;l;half.of its cyrindeis, r triio it ;,it. slidi"ito..the spe_ed limits, r roost"o-iu" ;;:-;r-r""mlleage of a 1938 Ford V_8 

"t".a.iJ]r"-.]999r,"901" nearly 2b per cent on a testround trip bets,een New york 
-CitV 

"iiScbenectady, N. y.

.- I probably shifted iDto Becond g.ear morethan any 1920 motorist ever did oiti" 
""_.run. Once I even had to a.op Oo*" iolo"lto get up a hilt, and on trre ramp J;p;;;_

lylpsie.narking garase trre ca'r ;;td ff;;etalled in lon' if f had not slipped tU" 
"fut"land raced the motor. Srt_th"- Bbd-iili

lil lt an.av-erage speed of Sr.OS m-iie;&nnour, saved almost four gallons or i""oiiilT1"t..yT a week's supply with an;;;;er's "A" ration bookj L"a 
""""et 

-f;f6b-
extra miles in tbe car used.

**ao*,1
P'XWY IOOM

€tils8r3,?1hr

RHINEBEC'(
r02 Mt.

HYDS NARK
t l  M l ,

POUGT{-
KEEPSI€

84.3.Mt.
i
I
I
, l
i l
l i

Stqped tir
Pkiurcs _t
StecpHT/
Pusicd Cor
6 55*IP.H.

il.r

CROTON
RESERVOIR

19e Mt.
\

Eii[Il"g?ili i HAWTHORNE
icrRCLE |+5 Mt.

/u.J

t8,r&*', AGAIN I76M',

For a fair estimate of ttre gas eaving, aaecond car of identical make and mo"def.with ttre aame case history, *""-ti" ;ffi'fa.rd 9f_ cgmRarison. eoth'ca;; ;;;;
llgut.i9r090 miles, and 

".itt;;1;;#;;;to- a skilled mechanic in six montU.. ;;;;which f drove, was .,Bouped down,, ," ih"
lervice department of Haiold S. j*"if"i.,
tr-ord dealers in New york City,;il;;i
botb the old cars for the test:' Ca;; ;;driven by Robert Smith, staf plotogr"piJ
The engine of Car 2 was untou"lui Uifo"ut-ne 

-trip, except for nn oil cUange \*:hifiCar 1 a,lso had, and botb chassis w;;;;;gTeesed, all tires hflated evenly, ;;t;;;t
of the tG-gallon gasoline tanks nitea t. il;necks. (coNrrNi;D;

START
5-!=:
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es[3^$s
_ Tbe mecbalrlcal cbaagee oD C8r 1, cutuDso_ut half tbe cyllnders, were -.d.'.."JOi
Fl!:_"u.?t.BuggestioDs or the- B;'d;
_uomplDy of phnadelphta. Lrft;; ;; ;:tnoved from tbe lntai<e and 

"J.urt 
;;;;;of tbe tu'o center cyliadu"e to-tbil;iil:;of four, and rhe end pair r"Tr" ,iiif u"Tf

lo,:. _u_", :" ".p..-q" 
were then,.i.;i.1; ;T;

,":::: -ceared a-4y, but the ;;,";; ;;,o:{.-" rrere ope.ned by the camelJl 
-- -"

. lDese rour cylinders (the otber get would
_o_"u".-dg:: ar welt) aormalty ."; f;';-;;
3-T_il"lg tube aeparate frod tl. tuu-. Hrolptylng.tbe otber four, aud the t";";;fii;

tubes attSch to leDarate thrnaro ^. - _
cerburetor. 8o tbd -"f" 

"""1iT"".'^."jualla_s the roz.zre tn tle u"or?Tii;;,j::-t.gd.
ol tbe carburetor was n 

-e- *--"=lq SIde

;:ff '1"::t?:'ix?,'i*.j-1.::*1,:G;l:
p.d tt9 vacuum u""r"-oi-ii;1:.ii,YJ*..,
exhsust. one branch 

"i]"1'---^Tl'l"Ltor,pump lines tnto the t*;-"r;;,;;[=j:lltroD-
was plugged, a,rd the 

""ii "i.^il 
jl"olh

creased as cloeely 
"" 

ooGlui" ;;:: :::: .d"-(Tble woutd bL riri-""- ; "::::a1er .

;i#fi3" and rts'"d,;Ti.r"T#
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EACH TUBE OF
DUAL TWIN-TUBE
CARBURETOE

f,ln'"iY"1T;5'
C'NE MUST BE MADE
INOD€RATIVE
(tEE Dtt('. AT RGln) LEF' ruBE

IT{TAKE MANIFOLD.
TOP VIEW NOTE
gEPARATE TUBEs. _}
9OTTED LINES LEAO
ro li lacttvE CYLTNDERS
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CHAMBER
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OECREASE S?ROKEOF
ACCELERATION PUMD
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SDECIFIED VAIVE
LIFTERS. BUT
REPIACE VALVES
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- Tbe. only otber cbaoges were to cloee tlegaps ta tbe dead_cvlln-0." cp"rf-lrlus;-;o
3 :,.p up tbe engine tdli;g si;ol-;;;moror was Dow an iueo-n r"dro-,ii_"lriniil
one, with four dead cyltndeia g"id;;;for the rlde. Tbetr prstoDs simply com_p.ressed atr and let t[ expand d;i", 

-;;
tbeir..contribution to pu"io"_aoJ, ;";;Degative one__drag.

.Setting out undir a aummery s ,n frommidto\*'n Neu.york, we headed f;" tb. i4r;;iSide Highu,ay, turued upto*" 
--to-ifloTJ

Hudeon park*.ay, s"1tcte; il ;h" ;.;:=;iilRiver Road. Long berore 
".."r,i"8.fii#;llb9-9 trafrc ciicte, where we ;_;;i;;;;iato Taconic State partw;y ;;;"rJu#:

I::t::, 
I trad.rediscovereo I variety of otdolty-g sensafions. Gone was 

"oy ""iutru."of jack-rabbit acceleration for i ;ift ;;;Iou' to eecond. I f  tbe shif t  t"- lrgl '" ._"before the speed reacbed 13 fi;"; ;il;:pick-up Ees laboriousome initiar ru"r.i,,s. 
tel:i:'!-;, t;iff-?.:l

acceleration was sJoot}, but stitt il":--'
. A: !!'e entered Tacooic i.ir.orv:"-rir.tIevel stretches, I temporarity forgoi;";;;g:ear-uDtit the first 

'mooerite 
uiri. c".-iputted.au.ay easily. I ueto a conreien..-i.itf

IITjf 
as r. prugged arons at ,t i" ;";;;raC{Dq farther and farth-er mnino- i;i;j

L.dy.:-d, was tess than half , ;;";;;;tbe hill s'as not steep for Car'2. il;;; fiat300 miles of drivine
*_ei1 i L;; il;;ff":",;trfJ Hf.,,*{
:o_g 

properly, sucb as it was. Wbat could bedoDe to-make tbe drive less tediousi
. ln I fes' miles f had tbe ansl4.er rr.ben itstruck me that this was perhaps th" l"r;;

bectlc drlvtng I hadt-i;iitr.r"T"'i',lsJ:"":F#::iS:
oD hills. rt coutcta,t. 

_I" oy"tiil;H#g
atreightawaye. This
rn roi r<e"psl-i il;#;:,"orse 

n'.s bridleE
kePt an eye oD t le p i -  

r r rY or i r ' ihE

;'t1"":,rii;ft?:ri:+,#rrh"*:T
On t_he nhole trip, only tLo miDor evehr^marred the real drivi-r

sftT:Ji.;.HitH.i*,:i."frl:,,:l::{l}l
tbe trip out, tbe car geerned ;;*";;;;i. ?:be foating oD air wjlti o"". -i"i 

"!|;""; "j| i,"il";iTT;:, T,":rong Breep grade bad 
.o::"_,"g Ty i& T;to 55, with the throtilr

biil, on tr," 
""1ui"'tl"j"."r"jl?Li'" 

'at 
_the same

u'u'r u"ro,"-ff ;#; ;il;;::',""'ff "11,n
aD hour, but instead oI

rg$i1":r''i"ri:*#,flTx,tr;',ifr,:hilltop a fes'minutes laing ror me uGJ"-i'ii 
"*;|il',lJ* 

**i-t-
__1t ,S"buo-gctady tbe n."t p-.olu of iD_proved gasoline ecoDon
ting the slight differe11^tr'11.sbo*n' split-
oiclted -ii;'.;;;;'iltt" 

between tht iD-

;"1"]-;1;""TJ,t#**:,ff i?q,i:tCar 1 used ?.2 gallons.
Car 2 used g.? galloas.
Car 1 averageO ig.ZO miles per gallon.C-ar 2 averaged 18.86 miles ier ;;il;"":Mileage improvemeDt : 21.gi p".Z;;:
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I,
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lmpor lonl .  dc lo j l  in  oher ing Fords:
f f lS 
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