
( , Fuel voporizer
heots the mix to cut emissions

By DAVID SCOTT

to each cylinder.
A lean mixture, better

Sealed VaPiPe sYstem

( r i gh t )  au toma t i ca l lY  r egu -

lates temPeratures needed

to  vapo r i ze  t he  {ue l - a i r  m i x '

When  t he  eng ine  s ta r t s ,  t he

Vap ipe  bo i l e r  ho lds  a  sma l l

amoun t  o l  wa te r  and  n i t r o -

gen  gas .  As  t he  eng ine  runs '

exhaus t  hea t  causes  t he  wa -

te r  t o  bo i l ,  and  s team r i ses

through the PiPes into the

vaoo r i ze r .  The  n i t r ogen ,

pushed ahead bY the steam,

i s  { o r ced  t h rough  t he  t r ans -

f e r  p i pe  i n t o  t he  rese rvo i r .

Th i s  su r rounds  t he  i n l e t  duc t

f r om the  ca rbu re to r  and  i s

coo led  bY  t he  f ue l - a i r  m i x

l eav ing  t he  ca rbu re to r .  As

the  {ue l - a i r  m i x  r ushes

th rough  t he  vaPo r i ze r ,  i t  a l so

coo l s  t he  s team i n  t he  P iPes '
The  condensed  vaPo r  t hen

t r i c k l es  back  down  t o  t he

bo i l e r .  l f  t he  bo i l e r '  as  i t

hea t s  up ,  suPP l i es  mo re  hea t

t han  t he  vaPo r i ze r  needs ,  t he

s team can  no  l onge r  con -

dense .  I nc reased  P ressu re
fo r ces  t he  s team th rough  t he
pipe to the reservoir ,  where

i t  condenses '  Now  the re  i s

l ess  wa te r  i n  t he  bo i l e r ,  r e -

tion-these are the keYs to lower

i r"t 
"ott.rr*ption- 

Shell reports that

Vapipes fitted to different engrnes
i" 

"ui" 
and test beds have brought

r-f,r"t-*ottomY imProvement of 10

percent or greater.
The lean-burn feature also lowers

emissions; so does the more com-

olete combustion, which reduces
ihe amount of unburned fuel in the

exhaust. Shell claims a dramatic 70-

io S0-percent drop in all categories
of pollutants. Another benefit claim-

"a'it 
-""tt faster warm-uP, which

cuts those troublesome emissions
after cold starts.

How does VaPiPe deliver all these

benefits? It's really just a highly re-

fined version of the conventional
hot spot at the joint between the in-

take and exhaust manifold' There,

heat-riser valves funnel exhaust heat
to the intake manifold, warming the

fuel-air mix to speed start-up and to

help atomize fuel droplets at idle

Po P. Sct.

How do you get an auto engine to
give fuel 

""ono-y 
and low emissions

iittr"r.t sacrificing power and drive-

abil ity? One waY is -to make sure

in"f ift" fuel is completely blended

*iin ui. when the mix leaves the

carburetor. VaPiPe, a device de-

rie""a by Shell Research in Eng-

land, does just this.
The VaPiPe is a hang-on with no

moving parfs. It uses exhaust heat

to vap"o.ize the fuel completely,-so
a fully homogeneous mixture is fed

to the engine.
With fullY vaPorized fuel, You

get smooth 
-.urrrl1ttg, 

using a fuel

ili"trl." substantially leaner than

the normal 18:1 ratio. And You get

more even combustion, since there

are no heavy droPs of liquid gas

unbalancing the charge of fuel fed

(
combus-
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ducing i ts  output ,  so there 's

less heat  t rans-fer  f rom the vapor lzer

p i pes  t o  t he  {ue l - a i r  m i x '  The  p ressu re

L " t * " "n  t he  s team i n  t he  p i pes  and  n i t r o -

gen  i n  t he  rese rvo i r  r eaches  a  ba lance '

I tabi l iz ing vapor izer temperature {or  the

z g  I  p o p u L a R  s c t E N c E

g i ven  eng ine  runn ing  cond i t i ons '  l f  en -

g i ne  speed  i s  l owe red ,  exhaus t  hea t  t o

the boi ler  decreases,  so steam in the

p ipes  condenses  f as te r  and  t he  p ressu re

Crops.  Now the ni t rogen {orces the water

zg

speeds. But manifold heat controls
rie closed under full-power condi-

tions, leaving the job of vaporization
to be done bY engine heat alone'

By contrast, the Shell device gives

totai vaporization over the engine's
entire speed and load range, and
is self-adjusting to maintain the op-
timum temPerature for each condi-
tion.

Basically, the VaPiPe has two
parts- ( 1) a vaPorizer housing
small, steam-heated pipes, which ex-
tend into (2) a boiler' The whole
unit fits between the carburetor and
the intake manifold. Gas droPlets,
speeding through on their way to the

manifold, bumP into the matrix of

hot pipes and are rapidly vaporized
( see diagram) .

As ofien haPPens with sound
ideas, some Penalties go with the

sains. The heated mix exPands'
iausing a marginal droP in the 91-
gine's 

"volu*etiic efficiency, which

Io*n.. power outPut a bit. And You
need a higher-octane gas with the
Vapipe. But these drawbacks could

be offset by the benefits of fuel econ-
omv and low emissions.

ivitt yor, find a VaPiPe on the next

"^, 
yo., buY? It's Possible-several

European and JaPanese manutac-
tureri are testing the device' E

ou t  o f  t he  rese rvo i r  and  back  i n t o  t he

bo i l e r .  S team gene ra t i on  t hen  i nc reases

desp i t e  t he  l owe r  exhaus t  t empe ra tu res '

and  a  new  ba lance  i s  r eached '  Who le

svstem conserves fuel ,  cuts emissions'

I
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and pollution," Brown said with smoul-
dering frustration.

"We have offered to supply our
units, at no cost whatsoever to anyone
except ourselves, to more than a dozen
supposed\y concerned institutions,"
Brown added.

Letters offering the device for testing
without cost have been sent to the
Environmental Protection Agency and
the Department of Transportation; the
State of Florida; General Motors Corp-
oration; Ford Motor Company; Chrysler
Corporation; American Motors; Daim-
ler-Benz AG; Dresser Industries; Texaco
Development Corporation; Popular
Science Magazine; Mechani.x Il lustrated
Magazine; The National Enquirer; As-
sociated Press and United Press Inter-
nat ional .

I t  wouid seem that  i f  our  pol lu t ion
and fuel problems are so pressing as the
powers that  be c la im they are,  then any
one or  a l l  o f  the above orsanizar ions
would have exci tedly  tested ipromis ing
device.

Evidently that's not how it works in
our  system.

"I don't think all those bureaucrats
buzzing around up in Washington have
any sort of system," Brown complained.
"Both the EPA and the Transportation
dcpartnrent  f la t ly  refused to test  our
device or  d iscuss our  concept .

"The State of  F lor ida advises us that
they cannot  test  the concept  on one of
tl.reir vehicles because the manufacturer
would void the warranty -- can you
irnagine that?" Brown said with a shake
of  h is  head.

"We're protected by patents so the
auto manufacturers can sure ly  look in tcr
i t  wi thout  threat  of  a nuisance sui t . "
Brown added.  "But  t l . rev isnore us.  l t 's  a
mystery to nte."

One of  the reasons the auto makers
may be choosing to ignore Brown and
his device -- hoping he'l l  go away -- is
the polit ical pork barrel foisted on the
public a few seasons ago known as the
"cata ly  t ic  converter . "

Anrerican consulners are paying the
addi t ional  cost  of  these emiss ions
contro l  uni ts  that  lower auto ef f ic iency
and shave tinre off ensine l ife.

"lf I 've ever seen a'boondoggle, those
cata ly t ic  converters are i t , "  Brown
noted.

"The th ing is  expensive - -  but  prof i t -
able tbr the autonrakers -- it has no
effect on oxides of nitrogen and I've
seen tests which indicate the cata ly t ic
converters actual ly  add another  pol lu-
tant  to  the a i r  - -  su lpher ic  ac id par t ic les.

"They only reduce carbon monoxide
and hydrocarbons,  and then only on
cars us ing unleaded gas.  For  th is  we
have to pay a pr ice? Beats mel"  com-
mented the exasperated p i lo t  and
en g lnce r .

The EPA ordered the catalytic
)

PAGE 27

(- Sirnple Humidity Device
Sqves Gos; Eoses Emissions

Tf lHfnf  are near lv  100 mi l l ion
I  cars and t rucks operat ing in

5. North America. and no matter
what is invented for the future. those
vehicles wil l continue operating for
several years.

This means our denizens of the
highways wil l continue polluting and
guzzling fuel at the same pace which has
caused our present day fuel shortage
and clutrageously inflated costs.

An invention that improve s fuel
econol'ny and at the same time helps
curb noxious exhaust  ern iss ions is
ne'eded.

NEWSREAL reDorts on two such
devices - ancl they would work well
together .  One is  the e lect ronic  device
invented by Ben Polo on pages 23
and 24 and the other is the Power Pak,
a device invcnted and develooed bv
Char l ie  Brown ant . l  Robcr t  Wtr lp tey
of  F lor ida.

Brown,  a rc t i rec l  A i r  Force p i lo t ,  and
( '  p l r t ne r  l r l r ve  recen t l y  co rnp l c t cd
\  . .  yea rs  o f  de  ta i l ed  rnd  comp lex

research in to fuel  consurrpt ion and
pol lu t ing emiss ions.

The Power Pak evolved from an
ear l ier  device cal led the "Rins of
Porver , "  and i t  js  l i t t ' r l l ly  an i r i r -c i rndi -
t ioner  for  cornbust ion charnbers.  The
incxpensive,  easy to insta l l  device works
on any car  or  t ruck to inrprovc per for-
mance,  increase mi leage and contro l
e rn iss ions.

"Vapor izers and the l ike have been
t r i ed ,  bu t  t hey  don ' t  do  t he  j ob .  Ou r
equiprnent  hurn id i f ies the a i r  so that
combust ion takes p lace under opt in tunr
condi t ions,"  Brown expla ined.

"You cannot  see humidi ty  l ike you
can vapor,  and that 's  probably the
reason i t  works so much bet ter . "

Brown heads the f i rm of  Char l ie
Brown Bnterpr ises and a lso a group
cal led N{obi le  Energy Research Center  in
lvliani.

Everyone knows that  a car  seenrs to
run be( ter  in  the ra in or  when the a i r  is
moist .  Brown expla ins i t  th is  way:

"Precisely  what  happens wi th in the
engine wi th hunr id versus dry a i r  has not
been sc ient i f ica l ly  proven;  there are two

,  "eor ies,  but  noth ing posi t ive.  We do
\  lw,  however,  that  a i r  between 90 and

\ r  h a r , . a n t  h r r n r i d i t y  ge ts  t he  bes r
per formancc.

"The  fue l / l i r  n r i r r u re  i s  op t imum.
the rate of  burn is  s lorver  and more

N E W S R E A L  S E R I E S

effective and we see a reduction of
carbon deposits in the engine, a reduc-
tion of carbon monoxide and a drastic
reduction in the oxides ol nitrogen
(NOx) that pollutes so badly.

"Addi t ional ly ,  our  system resul ts  in
less engine vibration, longer spark plug
life, longer engine l ife, a quieter engine
and increased effective road horsepower
and significantly improved gasoline
milease."

Charlie Brown
Corburetion Expert

That  s tatenrent  sounds l ike an auto-
maker 's  dream conrrnerc ia l .  Can i t  be
true?

"We have spent  thousands of  hours
and many thousunds of  dol lars in  very
thorough and precise test ing,"  Brown
stressed.

For  those wi th technical  minds there
is  a s idebar to th is  ar t ic le  descr ib ing the
tests nrade by Brown and h ls  par tner
wi th the help of  outs ide engineers.

"Despi te the pronr ise shown by our
test ing,  we have been tota l ly  ignored by
the var i t . lus brancl tes o l  our  government
that  are supposed to be concerned
about  the problems of  fuel  econonly
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LTNDBERG TNTERNATIONA], CORPORATION
1052 owi$ht  way

BERKELEY, CA 94710

(4 Is  )  848-2869

SALES PRESENTATI?I.?1".?I:*T]?. oF sYSrEM".

The LINDBERG COMBUSTION CONTROL system is a closed loop f luidic
controL system that  responds instantaneously  to  the engine 's  Power
requi rements prov i -d ing the correct  amor:nt  o f  a i r ,  PCV products,  heat ,
tr:rbulance and water to the Reactor for conversion into super-heated
steam, s team, or  warm water  droplets ,  depending upon the engine/car
operat ing condi t ions at  any g iven t ime.

Th is  response  i s  ac t i va ted  by  the  eng ine ' s  chang ing  needs  a t
vary ing dynamic operat ing and power condi t ions,  causing changes of
s tat ic  and dynamic water  gressure at  the Reservoi r  a f t - located water
out le t ,  increasing pressur6--d i f f ig  accelerat ion and decreasing pressure
in decelerat ion as appl ied to  the Magtro l  in le t  and suppor ted by a water
suct ion created by exhaust  f low in  the Reactor  appl ied to  the Magtro l  out le t

In  co ld soak and co ld s tar t  the Magtro l  body,  hav ing a greater
coe f f j - c i en t  o f  expans ion  than  the  440  s ta in less  s tee l  ba l l  sh r i nks ,
Iock ing the bal1,  and c loses of f  a l l  water  f low unt i l  the engine warms
the Magtro l  body to  open the va lve.

These above changes,  o ther  than under  "co ld-s tar t "  condi t ions,
create the f lu id ic  condi t ions wi th in  the system necessary to  counter  the
force of  the magrnet ,  thus moving the bal l  away f rom the magrnet  and bal l
seat  and a l l  owing a speci f ica l ly  metered amount  of  water  to  enter  the
Reactor  where,  depending upon the engine 's  needs at  that  po int  in  t ime,
the water  is  conver ted in to s team at  low to par t  throt t le ,  and warm water
droplets  at  fu l I  throt t le ,  by heat  f rom the exhaust  mani fo ld  and the
induc t i on  o f  f resh  a i r  i n to  the  Reac to r .

This  n ix ture is  then conveyed to a h igh ve loc i ty  tornado- l ike
mix ing and contro l  dev ice ca l led the Contro l  which is  p lumbed in to the
pCV l j -ne very c lose to  where i t  enters be1ow the carburetor .  This  h igh
veloc i ty  mixture is  in t roduced in to the carburetor  under  the but ter f ly
va lve and d i rect ly  in to the cy l inder  through the in take va lve for  f i r ing.
This  is  a  super-vo lat i le  mixture in jected in  a h igh ly  agi ta ted s tate at
h igh ve loc i ty  in to the combust ion chamber,  g iv ing bet ter  combust ion and
d is t r i bu t i on ,  t hus  p rov id ing  the  add i t i ona l  Power ,  pe r fo rmance ,  and
economy for  which the system is  des igned.

Power is  fur ther  increased by the prov ided water  droplets  vapor iz ing
and cool ing the cy l inder  charge,  a l lowing fur ther  charge to  enter  before
the  i n take  va l ve  c loses ,  t hus  i nc reas ing  the  cha rge  dens i t y '  a  f o rm o f
super -cha rg ing .

The water  in  the reservoi r  acts  as a heat  energy s torage device
wh ich ,  due  to  i t s  l oca t i on  i n  t he  V -eng ine ,  keeps  the  i n take  ma i fo ld  warm
fo r  many  hou rs  a f te r  eng ine  i s  o f f .  Th i s  works  i n  con junc t i on  w i th  the
sys tem opera t i on  o f  re -cyc l i ng  was te  exhaus t  hea t  t o  a j -d  i n  p rov id ing
eas ie r  s ta r t i ng  and  smoo the r ,  more  economj -ca I  ope ra t i on  du r ing  " co ld -
s ta r t "  when  the  s tandard  ca r  i s  ex t reme ly  i ne f f i c i en t .

6 - 4 - 8 2
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tsTl ABSTRACT

A method and apparatus for improving the effrciency of

an internal combustion engine by producing ozone gas

and positively charged air particles in a supply of air to

an engine. The apparatus comprises an ozone generator

cell suitably positioned rvith respect to the englne so

that an air supply to the engine passes between adjacent

plates of the'ozone generator' ln one embodied form'

ihe apparatus comprises a tubular ozone generator cell

io. cirurging and ionizing a relatively small volume of

air to the engine. The air supply to the generator may be

first treated to substantially remove ambient moisture

b1' means of a suitable air dryer. Optionally, a plurality

oi generators may be connected in sequence to provide

an lncreased source of ozone gas to the engins thereby

to commensurately reduce fuel consumption and ex-

haust qas emissions.
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ROD tO.  I

A device fo-r disposition in a loop for transponing gase-
ous material berween the crankcase and the inhkJ oJ the
carburetor of an IC engine at a location downsrream
f19r.n the normal disposirion of a pCV vaive, i.e. on or
slightly downstream from the valve cover. ihe device
includes a generally T-shaped body adapted for cou_
pling at oppositc sides thereof to 

" 
rrb. in part compris_

ing the gasrous loop, A specific constructitnal arrange_
ment .which applies a magnetic field to the gaseous
material passing through the body of the deJice in-
cludes 8 rod, a disc-shaped electromagnet attachd at
onecnd thereof and a perms.nent m"gnet in turn affrxed
to the electromagnet. Spaccd from the magnets ls an
annular metal member. The ga;eous materiils flowing
betwecn the magnets and the annular member are sub-
jected to 8 magnetic held which enables such gascs to
F por: completely burned in the IC engine t as to
bottr reduce the level of CO and NO. pollitants and to
increa-sc power output, thus increasing effective gas
mileace.
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Is4] AUTOI\IOTIVE HYDROCARBO!\ AND
WATER VAPOR INJECTOR SYSTEM AND
TINI!'ERSAL HOSE CONNECTOR MEANS
FOR SAITE

t?6] Inventors: William T. Trevaskis, 3674 Colonial' 
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Attorney, Agent. or Firm-Blakely, Sokoloff' Taylor &

Zafman

[57] ABSTRACT

9 Claims, T Dnving FiSures

A simpliled methanol or other hydrocarbon water-

vapor injection system and kit for installing it with a

minimum of part and effort are provided- A universal

hose connector which precludes the necessity for cut-

ting existing hoses on the automobile engine or any hose

to which it is desired to connect another is also pro-

vided. This connector is constructed to pierce one or

both walls cf the hose inro which connection is desired

and place a metering orifice within that hose to thereby
inject vapors or the like therein at Predetermined rates

and reduce vacuum pressure in side of the hosc and
reservoir of the injector system.
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t54l TREATMENT OF FLLnD HYDROCARBON
ITUFI q WITI{ ELECTRIC FIELDS

t75] Inventor: Roy C, McMrborl' Ksnsas City' Mo'

I73l Assignee: Electrostrtic Eqripoent C,omprny'
Kansas CitY' Mo-
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himary Esminer-\onald H. I-azarus

Anomey, Agent, or Firra-Litman, Day and McMahon

t57l ABSTRACT

A method and apparatus are provided for treating fluid

hydrocrrbon fucls. The method includes flowing the

fuel througb a treater region defined by the apparatus

including i cylindrical outer electrode positioned coaxi'

alty about an insulated inner electrode. The annular

trcatcr rcgion is preferably frlled with small dielcctric

beads of a sclected size and having spacd therehtween

of a sclected sizc. Also, in the prefcrred embodiment,

the electrodes are connected across the high voltage

icnition circuit of a motor' such a motor thereafter

clnsuming the treated fuel, to thereby cstablish a high

intcnsity ilectric field within thc trcatcr region.

Appl. No.: lEl'5t9

Filed: Aug ?' 19t0

hL Ct.r FOZMfl/U
US. Cl. 123/53ldl;123/537
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[54] FEED SYSTEM FOR INTERNAL
CONTBUSTION ENGINES TO WHICH A
FUEL.AIR MIXTURE AND WATER VAPOR
ARE SUPPLIED

t76] Inventor: Werner Lohberg, 15, Elsener Strasse,- 
4790 Paderborn, Fed. ReP. of
GermanY

[21] Appl. No.: 761'597

t22l Filed: Feb. l, 1977

l30l Foreign Application Priority Deta

Mar.2, 1976 [DE] Fed Rep. of Germanv """' 26(}1050
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Attorney, Agent, or Firrn-Krass & Young

[57] ABSTRACT

3 Chinrs,2 Dnting Figurcc

Feed system for internal combustion engines to which is

fed a fuel-air mixture and water vapor generated by a

heat exchanger acted on by the exhaust gascs, wherein

there is a water chamber arranged before the heat ex-

changer in the water feed line, characterized in that the

inlet and the outlet of the water chamber arranged di-

rectly before the heat cxchanger are provided with
valves which are to opcn automatically in an intrinsi-
cally known manner through the intake reduced pres-

sure of the internal combustion engine and that the

opening of the outlet valve is larger and/or longer in

time than the opening of the inlet valve-

[5  1]
[52]

Int. Cl.r F02D f9l00
U.S. Cl. .......'. 123/25 B; 123/25 L:

123/25 P
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[75] Inventor: Jerry W. Adamr Colony, Tex.

[73] Assignee: JEB Energr Industries, Inc., Dallas"
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[57] ABSTRACT

3 Chinq6 Draving Figrrer

Hot water is transmitted from an automobile's cooling
system to a fuel vaporizer whercin it is utitizsd to heat
gasoline to 8 vapor state. Air is drawn into the fuct
vaporizer utilizing carburetor vacuum and is added to
the vapor and drawn into the caiburetor. Vaporized
fuel and outside air are mixed in a scparate dry vapor
rction within the vaporizer and the amount of 

"i, "l_lowed to enter the fuel vaporizer is controlled utiliring
a valve system. In this manner, the fuel-air vapor b
more elliciently burned in the enginc and improved gns
mileage is achieved.
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4,C73,494
TRT]AT}IEIiT OF FLI.JID HYDROCARBON FI,.IEI.S WTTH

ELECTRIC FIf,LDS
Roy C. I\tcMahon, Kauses Oty, Mo. .ssignor to Electrortrtic

liquipment Compeny, Xansas City, I\Io.
Filed Aug 27, f9&L Ser. No. 1El,6E9

Int. Cl.r m2jU 27/M
t"s. Cl. rB-53t 17 Oaims

L In combination with an inlcrnal combustion engine and a
!uel source, a treater for treating a l iquid hydrocarbin fuel to
he combustcd in said engine; said treater being fuel flow posr-
ttoned between said fuel so.rrcc and said engine so as to im-
nruvc lhe combustion elTiciency of thc fuel; si{d treater com-
;rising the combination of:

(a) an elongated conductive inner electrode;
(b) an elongated conductive cylindrical outer elcctrode

positioned substantially coaxially about said inner elec-
trode to define an elongrted annular trcatcr region there-
Detween;

(c) a dielecrric covering on at least one ofsaid electrodes to
tnsulats said one of said electrodes from s:rid fuel during
t reJrment ;

(d) f luid connection means at opposite ends of said outer
electrode and communicatrng with sr' id treater region, one
of said fluid conlecti(rn me3.ns being for connection to said
fuel source and the crther of sard fluid connection means
lb r  conrec l ion  to  sa id  eng ine :

{e) a plurality of diclectric parriclt:s positioned wilhin said
ticater rcglon;

(f) means retaining saiJ die!gctric particles within sid
tretter regron;

(g) high voltage supply means conner:ted to said electrodes

5 i73lr7;

l0 Claims

4,325,3{5
GASOI-I NE } TIET, VA}'OR IZAI'I(JN SYSTLJ\I FOR

I N]'ERr..AL CO:{IUST r (}N [N(;I N F]s
Robcr l  S ,  lV i l k inson,1 , .  ( ) .  Dox  6 t ,  Newf ie td ,  Me.040C5.  and

Alan S. Lowe, Xenncbunk, Mc., r"sigrrt,rs to Roberl .S. \Vil_
k in ;on ,  Newf ie ld .  \ {c .

F i ted  Scp.4 ,  1979,  Ser .  No.  7 I ,gJ9
Int. Cl.r ltf i2^,\ _11,,0o

( .s. Cl. 123-5,i7 33 Claims
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l .  ,\ ncw and improved ga.soline fuel vaporization and deliv-
c r )  sys te r .  fo r  vapor iza t ion  o fgaso l ine  f ronr  the  fue l  l ine  o fan
Inl.rri ir l combustion cngine and fcrr delivery of fuel in the
r  r fo r  s ta tc  t ( )  a  conver r t iona l  carbure tor  o r  in to  an  a i rs t ream a t
rhc  i l tekc  man i fo ld  o f  the  in te rna l  conrbus t ion  cng ine ,  sa id
cr ,  r . .e  l r : rv ing  an  assoc ia ted  e lec t r i ca l  poru . ,  , , ,pp ly " ioap. i r_
ln -:

dn  e longate  vapor iza t ion  chanrber  compr ised o f  a  tubu la r
Iength of mctal covered with a high temperaturc ..riu"nr,
h igh  thenna l  conduct iv i t y  e lec t r i ia l l y  i r i su la t ing  * " i . r * f  ,a  heat ing  co i l  o f  res is tance rv r re  . r rapped in  a  he l i x  a round
thc  c lec t r i ca l l y - insu la t ing  ml te r ia l ,  nnd .  .o " t ing  o i  f , ,g t

: . : le^ : i i , r , i "  
re f rac to ry  n r r re r ie l  cor led  orer  rhJ  heat ing

ror r  an( t  charnber ,  sa id  vapor iza t ion  chambcr  fo rmed rv i th
rn  in le t  c r rd  fo r  rece iv ing  l iqurd  gaso l ine  gu . t  f_^ ,  i t *  fu . t
rne  or  u le  rng tne  and tn  ou t le t  end [o r  de l i ver ing  vapor -
rzed fu r l ;

sri i l  rcsislance wire heatin.g coil ccrnprised of a high temper-
: tu r ,e  r lu r rb ie ,  a l l , ry  hav ing  a  r rs is tance per  u r r i t  hng th  and' ) \c r r I  t c l r r lh  s . - lec tc ( l  to  ! ]ene;a ie  heat  a t  a  te rnp-era ture
above the vaporization tetnperature of rhe gasoiine fuel
frrctio's or corstituents but tcl,rw th., f l"rh;;i;t ' ;;;;".-
i r tu re  o fsuch fue l  c t tns t i tuer r ts ,  when sa id  co i f  i s  coup l j  toth r  q136111. . ;  powcr  supp ly  v r r l t rge  fo r  t t r .  in t " .n l i  

' .o " , -

ou i t ron .c 'ng ine ,  whcreby  lhe  res is t ; rncc  rv i re  hca t ing  co i l  a trn€  xppt rc rb lc  vo l tagc  o f  the  f ruu ,er  supp ly  i s  se l f  l im i t ing
ln  t r -mpera iu re  ou tpu t  a t ta ioed in  rhe  vapor iza t ion  cham-
Lrcr to a level at a safe rnarsin belorv tire flesh point ofqasoline fi.actions;

nr31 !  tcmpcra turc  r lu rab le  lead rv i res  coup led  to  the  ends  o f

l t ; .1 : : i ] i l i  
co i l ,  se id  h igh  temperarure  leac t  w i res  hav ins

i  r ( " .v r r  e l (c t f lu i r l  rc -s is tance th3n thc  heat ing  co i l  res rs -

: : : : : - t : i : : ,  
t i r c  corp l rn rs  be t rv t :en  the  enc ls  o i the  heat ing

L! ' r i  f ,no  i l r c  h rgh  tc rnpcr l tu rc  lead rv i rcs  a lso  be ing  o f  the
, l ) - .DC.  

dur rb lc  a t  h igh  tc rnpcr r r lu re :
. :  r - , )u \ rn -q  c - r rc lo5 ing  the  vnp( ) r i za t ion  chamber  a r rd  a lso  c ,n_c ! . ) ) rng  the  cor rp l in -qs  o f  h igh  tempera turc  r lu r tb le  l cad
_.  

wr res  to  the  ends  o f  the  heat ing  co i l ;
r t . .  cnds  o t  

. rhe  
h igh  t r .n lpcr i r tu rc  lead rv i res  oppos i l c  ther / r u p : u ) g s  I o e e t e d  o u l s i t l e  t h e  r ; r p t r r i z e t i o n  c h ; r m h e r  l t o u s _l n g  c n c l o \ u r c  [ o r  c o u p l i n g  t o  p ( , w ( r  s r r p p l y  l e e J  w i r e :  f , n d  ,

\J r re  rn ( .un \  t { )  con t ro l  lh r ,  F , r rv  o f  5 r . ,o i t r re  fuc l  i r r to  t l rechambcr  r r rc luc l in .g  r  res t r i c tcd  de l i vc ry  o r i f i ce  a t  thc  i r r le t

;i.1.::l'-f: :::l,l.t 
hc I iq rr i J i,,e! es it 

"n,".' tt'" .r,"*,il". 
"",r 1

" : : ; : :1, -1 ' i :11, : re 
vepor izar iDrr ,  seicr  resrr icrct t  del ivery :" , r r ce  t ) r r cn te . l  t o  r l c l i v c r  l r r e l  i n  a  d i r ee t i t r r  o f l ex i s  f r on rr l ic  e long3te axis of  the vepxrr izat ion 
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l .  A n  e l ! c l r o l i c  i r , J.n , , i , , . * .  . , ,opr l . ; r ; .  
r t r l r r r ' )n  s ls tcm fo r  in tc rnr j  conrbus l i r ; i r

r r ,  c lcc t rO ln : jgnr : t i c
p r r l s e s ,  

! ' ' - " -  n l c a r l s  f o r  g c r r c r a t i n . ;  a  p J u r a l i t y  o f

:
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l .  s : i c l  I r t cans  [a l l f ra t lng  ( ) l ]d  lu l r ' i )  fo r  e f ,c l l  : ;  '  r r ' :  p ' r t3

u ' l ; i ' : l i  s i l l  f i i c  r lu r ing  cac l t  rcvo l r t i l : l  c f  i i  ' r ' l : ; : : : r i " i t

I  in  s , , i t l  , : r r l : inc ,  i :nd

2 .  t l l c  r c I c t i t i o r r  r a i c  c f s r l i d  p u l s t : s  b ' : ; f i g  t i i r ' : ; t i r ' 1 r O p ' ' r -

t iona l  t t l  cng inc  sPccd;

a . .o t , t ro t  m"a t is  h , .v i tg  l i r s t  anc l  r "cord  i t r i ru l  t c r r l r i r r r l s
-  

"nd , .n  
uu t ' JUt  t tm l i l l a l  f c r  p r r : r ' i r l i r rg  a  ca : '1 :o l  s : t i t r i t l

t  i , , , t i r . ,  r . lu ra r io r r  v r ; i1b l , :  rv i !h  eng i t t r :  sp( : ! ' ' l  thc reb- \  t ( )

n , l to t ' , t c  t l l c  f i r i rg  o f  lhc  spar l ' -  p iugs  in  s l i r l  t r tS i i c '  r :a id

,  con t r ( ) l  s igLr l l  t rpon te rmina t i ' - rn  t i rc re t l i  i ' l ' t i r ' i i r r ;  the

f i r i r rg  o f  a  s :oark  P iug ;
C. n,t 

": i".--t.o,ti. 
furrction gtncrat' 'r tncatrs fctr i ' i l , :(r:: l t l t ici l l iy

g .n t r r t i l l g  a r t  c lec t ro r r i c  s i rna i  o f  f rcdc l ' i r i ' i : r cd  l ru t

!onr t " t t  iavc  Ib rnr  hev i t rg  I  charac te l i s t i c  n l : : i ch in :  r i rc

dcs i r . . t l  sp i : rk  adv i i r t cc  p ron le  o f  sa iC cng: re '  s ' : i r l  c !cc -

r rcn ic  s ig r t , , t  a . t * - " t t i "g  rcspons ivc  t ( l  te rF i i r ; ; t ; ( - \ r i  o f

.  sa id  cc .n t ro l  s igna l ;

D.  mca ls  co t ,nec t ing  sa id  pu l>cs  f io l t l  : :a i l l  c iec t ro ; ; l * ; l - ' c t tc

mezns to  sa id  l i r s t  t c r l r ' i na l  o f  sa id  coLr l r< l l  n ica ! l i '  s : r ;d

cont ro l  s igna l  bc ing  in i t ia tcc i  by  each r l f  sa id  pu lscs ;

I i .  capac i t i v i  f cedback  m€ans con l lec ted  be twcc ; r  s ; id  ( )u t -
-  

pu i  te . t t ina l  and sa id  - 'econd input  te rmina l  f ( ) r  l cml i l f , t '

i ng  sa id  cont ro l  s igna l  a  p r tde tc rmined f i x ' : t l  t i : re .a f te r

in i i in t io , t  t l t c reo f  in  the  absence o f  an  c icc t ron :c  s ign : r l ;

a n d
F.  n teans  connect ing  v i r l  e lec t ron i r :  s igna l  to  sa id :ec t rn r l

te r r r r ina l  fo r  au torna t lca l l y  advanc ing  te rmina l i ( ) r l  L ' f  sn id

cont ro l  s igna l  as  eng inc  specd incrcases '
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