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FIC.  5  i s  a  d iagrammat ic  v icw takcn f ro t l  the  rear  o i
re  vch ic !c  o f  I : lC .  I  showing the  rec ip rocar ing  prs t t_ rn
ng ine  in  pc ispec t ive  gnd ro r l led  90 '  i ronr  i rs  n { ) rma l
o S l l l o n :

FlG.  6  i s  a  f ra tn rcn tarv  f ro r i t  v ie rv  o f  thc  veh i t . ie  o f
iC .  I  shou ing  thc  pos i t ion  o f  one o f  the  l i r  tan i i r ,
l - iG .  7  i s  a  d iagranrmi t i c  pcrspec t ivc  v icw o i  the

( )n rprcssor  svs te  m moun led  in  thc  f ron t  cnJ  o f  t l i . '  vc_
i c  i e ;
i : lC .  8  i s  a  p , : rspec t ive  1 i  the  c lcc t l c r l  p . * r : r  cord

oi-rsing ind retncver:
F IC.9  is  a  f ragmenr r ry  rear  v ic :v  o f  thc  v , :h ic le  w i th-;c botjv removed;
i r iC .  l0  i s  a  long i tud ina l  scc l iona l  v ieu  o i  thc  susDcn-

..);1 lr 'pc cornprcssor:
F ICS.  i lA  and l lB  a re  c ross-sec i ions  t . r f  d i i i c renr

: t r ts  o f  thc  cngtne  va jve  nrechan is rn  in  posr t r t l ; i  l i r r  io r -
: i rc l  opera l ton ;
F l r i s .  l2A and l28  arc  s imi la r  c ross-sccr ions  bu t
: th  the  par ts  shcrvn  in  pos i ! !on  fo r  rc . ,c rsc  opcr r t ron' t n c  c n f t n c ,
F ICS.  i3A and l3B arc  rop  and s ide  v lews,  rcspec-

v t l v ,  o f  thc  va lve  mcch; rn isml
f ' lC .  l lC  is  a  s idc  v i ,Jw o f  lhc  spoo l  v l i vc  uscd in  thc

:cch l rn isn t  o l '  thc  p rccc t l ing  f igurc ;
l . . lC .  l3D is  a  s idc  v icwof  the  s lccve  v l i vc  uscr . l  in  rhc

; r l ve  n rcchan ism:  and
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VALVE }lECiiANiS$i FOR AN AIR OPLR.{TEI}

RTCIPROCATI i iG ENGINE

BACKGROUi . ]D OF THE I I iVENNO$

Fi i :LD OF l i lE  I I tVENTION

This inventiori  relates gencrei ly to vehicles ard morc
part icul lr iy io a vchiclc thal opcralcs frc' ,m glscous
flui.J such as air unde r pressure. lvlore spe ci | lc: l i l '  varr-
ous  mcans are  prov ided ic i  gencra t inq  a i r  o ressurc
fr i :rr- i  the various motitxs cf the vel i icie. borh tbrward
and vcr t i r -a l .

S l i \ { [ { A R Y  O F  T H I :  i N V E N T I C N

In  accor r i rncc  w i th  thc  b ro . rc ic r  i t s rcc ts  c i : ; i s  invcn-
t ion  Lhere  is  p r r>v idcd  . ln  l l t  po \ \ ' , r rcd  vehrc ic  hav ing  a
chass is  an t i  whee ls .  ; \n  a i r  pc i ' r ' c rc , l  e r tg inc  h : r ing  in -
take  and exhaust  s i ' s tcn)s  i s  rno i rn tcd  on  lhe  ch . t rs is  and
hrs  a  t i r i r  i i l g  ao" .s61 i r )n  w i th  the  rvhcc l : .  A  : - r t -= !  rcscr -
vo i r  o f  g rseous  f lu id  under  p rcssurc  i s  connec: i  to  thc '
in takc  s -vs ts rn  fo r  opcr r t ing  the  eng ine .  , " ' l eans : rc  p ro-
v idcd  io r  regu la t inq  the  i l . r \ r  o i  the  l lu id  l c  l ie  in ta re
s) ! l c :n  lo r  con l r . ' r i l j i i i  thg  , rpJru t iL ln  . - r i  t l l e  c : : : inc .

A  sccond rescrvo i r  i s  conneatcd  to  the  c r i .us t  svs-
tenr  fo r  recc iv ing  spent  a l r ,  c . r l tdu i t  rnc : ,ns  ro \ in , {  con-
ne c tcd  bc iu 'ecn  lhe  se  cond rcscr ' ,o i r  and u . :  in t r i kc
s ls tcnr .  Th is  condu i t  incans  is  p rov i t l cd  t i rh  e  ' :hcck

va lve  v , 'h ich  l in r i t s  the  t low o f  a i r  in  on l ; -  the  d ! rcc t i r rn
f ro rn  a rc i  second rescrvo i r  to  sa id  i r r teke  s )s i .n .

A  suspens iOn- type comprcssor  rs  opcr l t i r  c lv  con-
ncc tc r i  be t , , r 'ecn  a  whcc l  and rhc  ch ls t  i s ,  i r  hc ; :bv  re la -
t i r 'e  ver t i cu l  mot ion  be  lu 'een thc  whce l  : : ; rd  r .e  chr tss is
u  i l l  causu open i t ion  o f  the  ccmprcssor .  

' l -h is  
c r rmprcs-

sor  i s  p rov ided w i th  in lc t : ind  cxhaust  por ts  c r \nncc tcd ,
rcsocc( ive ly ,  to  sa id  second and f i rs t  rL5ervo ! rs ,
u ' h c r e b v  o p c r a t i o n  o f  t h e  c o m p r c s s o r  p u m F  r r r  f r o m
the ,e iond rcservo i r  to  th r i  f i r s i  rcscr \ 'o i r .

l v lc rns . r re  p rov idcd  fo r  d isconncc t ing  the  t low o f
f luid l ' rorn thc f irst rese rroir t t t  thc intakc sl i icrn and
co l tnca t rng  thc  exh lus l  s \s tc rn  t ( )  thc  i l r s t  rc :c : r 'o i r
whcrcbv  ihc  cng i i i c  n rav  s r rvc  l s  J  comprc , \ \ r  fo r  dc-
l i ver in6 . r r r  un<Jcr  i ' ) rcssure  io  thc  t l rs t  rcscr \o :T .

F  ur ther  means f t - r r  supph ing  : i i r  undcr  p rcssure  to  the
f i rs l  rc :e rvor r  inc ludcs  a  t ' r rn  tvpc  con lp rcssor  n iounted
on lhc  f ron t  por t i ( )n  o f  thc  chass is .  Thrs  k rn  qpe corn-
pre ssor is cxpost-d forwardlv to i le opcratcc! t '1 thc :t i r
f  low rnc luccd by  fc r rvard  mol lo i r  o f  the  vchrc ie .  A  con-
du i t  connects  th is  fan  con lp rcssur  to  the  scco i l  rcscr -
vo i r  fo r  ' . i c l i r  e r ing  : r i r  under  r r rcssure  Ihcrc lo -  . \  rc r : ip -
rocJ l r i lS  l i s tcn  l )pc  cc i tp ressor  rnountcd  cn  L :e  chas-
s is  rnu  hav ing  r  d r iv ing  conncc l ion  w i th  t i : s  la r  corn-
prL . . rs ( ) r  h : rs  condu i t  me lns  coup le :J  to  thc  I i rs i  r : sc rvo i r
u  here i r l  opers t ion  o f  the  t ln  Lu i r l f  rcssor  sancs  io  op-
er l te  lhe  prs ton 'compressor  io r  dc i i vc r ing t  a . : r  undcr

l r c r s i r r L ' t o  t h c  f i r s i  r e s c r l u i r .
As  sub-conr t r in r r t ions  o i  the  :3 tncr ic  in r  cn l io ; :  e re  (  I  )

a  i ' a lvc  n rcchar r ism fo r  sc i t -c t rvc ly  admi i t inc .  and ex-
h l r . rs t ing  prcssurc  i lu id  f rom lhc  c l ia rnbcrs  c f  the  rcc ip -
rc ic : r t ing  i r i s lon  cng ine  and (  I  )  a  su 'pcns ion  I \9e  com-
pfcssor  wh ich  may bc  conrec tcd  t ' c twcen thc  vc l r i c le
chass is  and thc  ax le  wh ich  scrves  t , r  p ro ' ; i i . l e  a i r  unde r
p ressurc  as  a  conscqucncg o f  thc  rc i l t i r c  vc raK i l l  mo-
t ion  bc twccn thc  chass is  and thc  ax le  o r  whc 'c ! r .

I t  i s  l rn  ob j r , ' c t  o f  th is  invcn l i1111 11r  p l t i " idc  un  a i r  p r ; rv -
r l rcd  vg i l l ( ' l g  in  *h ich  prcssurc  a i r  i : i  t c t tc ra lcd  fn rm lhe
forw l rd  and vcr t i ca l  mJvcmcnts  o f  ihe  vch ic lc -
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For  usc  in  an  a i r  c ; re rarcd .  rcc ip r tx r r t rna  en ' : inc ,  a
vulvc mcclr: lr i isnr for contrrt l l inq nrodc ol cnginc ogo..r-
l t t i t l n  as  c i th ' : r  a  p f l rnc  n ) ( , r ' c r  ( ) r  c ( )mpr rs \ ( ) r  us  r " t i l  l s
d i rc< : l i t rn  o f  < rpr ru t r .n  

- l -hc  
vu lvc  r r rcc l r l rn isnr  inc ludcs

a sPt to i  r ' : t l vc  ro t l l l tb l -v  n t ( )un tcd  ins i t le  . r  s lccvc  ' . : r l vc .
bo t l r  i r : rv inq  e  p lu r : r l i t y  o f  p l i ssegcs  i r l t c rn i r t t \ c l \  rc r t i s -
tc rab lc  io r  t l c tc rn r in in3  nr tx ic  o f  ( ip r rJ t i ( ) r r .  t  hu  s luc . ,c
va lvc  i s  ro ta l l rb l ; '  l n< lun ted  i r t  a  hcud [ r lock  h l r , . ' rn?  rcB-
istc i- i i i ) l t  pir\s:rgcs conrnruniael i  rr  g,,vr i i r  t  l rc I) i \ t()n:\ .

i .notircr r:bjcct of this invention is to providc in an air
powcrcr - l  r , ch ic lc  a  rec ip ioca i ing  p is ton  cng inc  * ,h ich
nrav  he  opcra ted  as  J  conprd \sor ,  I  susDcnsron t i .pc
con iprJssor  whrch  prov idcs  ccmprcssed a i r  i . : s  a  consc-

5  quence o f  thc  rc i l t i r c  vc r t i ca l  rno i ion  bc t rvccn  the  rc -
hi i : lc chassis and the wheels, : l  l l in ivpc col l lprcssor thai
opcr i r :cs  f ro rn  the  e i r  i l u rv  rnduced bV the  fo rward  mo.
i ion  r r f  thc  ve  h ic le  an .J  ia . t ! y  a  rcc ip roca t ing  p is ton
c i )mprLr lsor  wh ich  is  opcrL te  { j  bV the  fan  co inoressor

i0  fo r  i r rov ic i inq  l 'u r thcr  conr t r rcsscd a i r .
. {no t l te  r  o l , j cc t  o f  th is  invcn i ion  is  to  p rov ide  a  va lvc

n tcchanrsm fo r  : rn  a l r  porvcrcd  cng inc  o I  the  rcc rproc : r t_
In !  l ) lS iL r l l  t !pc .

S t i l i  ano ther  cb jec t  o f  th is  invent ion  is  tc  o rov ide  a
l5  sus l ' cnr r t rn  t \pc  c ( )n :p rcssor  cap lb le  o f  genr ie t ing  a i r

undL ' r  p rcssurc  < juc  lo  lhe  rc la t i vc  \c r t i cu i  i . . , ) l i o r l  o f
the  veh ic le  suspcns ion  s ) ' s tcm.

St i l l  ano thcr  ob j tc t  o f  ih is  invcnr ion  is  to  p rov ide  a
i ln t l  pc c()r ' ] tprcssor lvhich nt i t  orr iv s,:rrts lo gcne rale

l0  r i r  p rcssure  i t sc l i  b r i t  : . : l so  t ( r  ( i r i vc  e  rcc ip r t ,ua l i ; ig  p is -
i ( )n  iYpe contprc : ;sor  wh ich  l i cncr l tes  a : r  u r rder  p rcs-
surc ' fo r  usc  by  t i t c  a i r  powcrcd  cn . t ine .-[ 'hc 

ubrtvc-r lcnt ioncd anl uihc; ie.r l .utcs .,ni l  oo.;, :cis
o f  th is  in 'cn t ion  tnd  thc  r l l l nncr  o [ ' l t t l i i l i ng  t l rc r i r  w i l l

.15  bccone rn ( ) rc  apparcn t  r r id  thc  in r  r :n t r , tn  i r i c l i  *  ; l l  bc
bcs I  i rndr is to t td  b -v  rc fc rcnce tc )  the  fo l low ing  r i c : ;c r ip -
t i t ;n  o i  ln  c : r r i i t ; t i i rncn t  c f  thc  invcn t ion  t l ken  rn  con-
junc t ion  w i th  the  acconroany , ing  c i iau ' ings .
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photc b, l  Sherm.

By SHI:!L\iAN CCLDEiitsERG probably- would have incorporated a tu- About l0 per.enl oI the'.r)l.rl rir roirli:e
.' Stali Writer bu]ar sl ir i i  fran e instead of an old is lost to i i lc i lon ln e;ch c' ' 'c le .{:rd.

>AL{I{Ol ' i lA - Rnbert T. l l {anor has Volks*agen bociy. Bu'. .  he says, the eventuarlv, l i te storage tcnks rnusi be ne-
;enle<j something so loglca..r,  so obvr- fu.nds *ere I imitcC, l{ is versron cost sngl l i2gi j  sl i t i t  the el i 'c ir jc moior.

:  . .  i t 's ajmurst emDarassrnq rboul tl]O.UH, oct ccuniing yearu of Bur this is 1u:tl iiie pr{)iot.!1)e. *aiTls
r,r lrcve r l  cr not, Ors iay Count'y mon- iabor. r l lanor.  aCclrg i ,nat  l .he ne) i i  mo<tel  * i i l
. ,rr t  dealer and brcKyard irrventor has f 'hcrr: t i ;rC. this 5*vear,oid .  inventor Utl l izc - l  crnrcusi irn enqrne r.hat eulG.
., :  Ule last ' : lcven 1.ears q:r i t 'ct in'1 sounCs ajrncst aDologetic wht-.n he shor,s ma!icutiy re-ei ier.;rzcS l i :e sioraee tar,rs
I ;)at.entine al automobile l}} i l  n:ns tn you his amaztng car, a tenulne contraF when the prcssure t lr l ! ;s. i lg expr' ts ihe

lnat 's nght. On ar. I t 's just as sim- tron that looks and sounds i ike an inspr- ne\+, air.Do\(,cred vehicle. ar old Ford
-- or as compiicate{ - as 'Jtat railon of .cartoonist iiube Coldberg. van. to go o0 i:rrles cer iour rir}r lhe'The reason I starirrd on tt was poilu- "Thts rs just the bastc idea," satd range impro\'ed frcrm ts,o to l,crU mlles.

.n," l \ ' lanor sard Friday, standing ln hls l \ lanor, painl ing out f laws. ' l l  didn t d+ The reDumplnq elnocos.i .  he rnernr.f i is
;:age "The energJ cnsrs 'oasnit eu"n srsn i t  for speed or endurance. I  Just de- ; ; i  i l ; ;J ' ;B"i i" j '0. ' , t ."  ; ;" ; ;*;
ard o{ when i started- At tiat time, srgred rt to po*'cr a car. That was ail of every g5 mrlcs cn itre r,iart. 

-*- 
1

f '  oole rhere didn't  set 'm t,  no0ce &e Generrl  } lctcrs standaros, seri  l lanor, a soi id irnarir:ral backLng. i- ie freff ini
.lutton, i certalrJy ditl. frly eyes water- it iS undoubledll ihe oniy maciine like it 13s1cd scveraj naJor c'0r-;rorations, alcng

.  l { r ,  h ^ c n  h , , F n d  I  f L . r , , d h r  i t . r , - c[1y'nose burned. i  thoug,]t t  i t  was mexrslence. ] , ,  ^ .  - ,  I with Presidenc Carter. without any posr-

. f u l . " Tvo i{f}gailon aif lanks are mounted'rive response as yet. Manor, hou.ever,
:o iiianor, ',nho never graduated from 4s me rooi and liiled to a pnessure of sairt tre *an,t pu1 iris fanufr,,s livelihcrc.J
eh school. went i;o work on an idea he about i20 pounds, ciose lo ihat of a truck ep r$e llne tn'ing to scp his icjess. i{e

,irl nurtud slnc€ lie l9l0s t+'hen he tire. Pressure is infuscd *1ti an electric said hc's heard cf loo .many lnv.nto-
ikcd with air compressors on a sand- mgtor po*ereti b1' curent from a n,aii u/tr9 made .,ioois of themselves,' that
,. t tng job: Use a small  eleclr ic motor 56qi(sl 81'pushrnq a lever between the s, 'xy. \ i
{lll cornpressed atr lanks. PaLent an {ront seats, the drrver sends air into the }iaving eome Lhts fai !fl[hout a iedera]
;rne wtth plstons that *r i l  respond to s-converlsd lour-cycle, gasoi ine englr le grant. i l ianor's preparerl  to go tt  aic,ne or'act blast of alr.  much l ike a steam en- and scts Lhe.auto in motion. As l t  moves with a small  team of private invesroiT.
'.r's. Then devise a collector sy.stem.t4 along wlth I rhyttrm, the used a.r .is Afier all, he erpiainal, money was lever-.
i,iure th€ spent alr and return it to tlte prped in to threr smaller exhausi tanks his main oblectlve. ,.:
,:age Lanks to compiete tie cycle. welded to tie"lront and back. 'l 

, . "Illoney is not in,y rnain inrerest in it,r,
.{nd - voija - ,vou have the poteniial ^ lH'', 

'.o. 
he satd. 

-"lt 
sccms [o nre we've done h

lnwer cheaply and cleanJy whoie/ Sl3nor has-a total of l7 patenls on his\prctty bad.!ob tn the last ?0 1.ean is far
r'ts of buses and miurons of gas-gru-iengrne and unique compressors. These Ls mit inf a iuture lor cur ihildren arfi
: :g aulomoi: iJes. idoubleaction, soring-l ike ccmpressorsl l rancichrlJren. 

'And 
with atomlc e'erry

l( he had had all t}re money ut the stsli0led where the shock absorbcrJ ... we mry enci up uirh no {uture generi-
rrlC, l,lanor said, he *'ouicj bave car. wouid normally be, are designed to rel 1i9r1 at ali *r. I tlougnt, why not m.afe a
.d a scale modei and perfcrmeci more lunr a small,an'ourlt of coi-npressed.fil vehiclc'nat Ooe.sn;rfuiiut"i iou;i* 

".i:..-penmenls betoreha,rd. Firs prototl.pc to the-st0rage. tanks evely time tit talrJj not g,oing to desroy.the world *.rii 
-

ouid have look more poiisierJ, ind r+he.-'is bo*i-"-:. across tjte Fa"'ernent il " 
- 

. ;

fo



Air-F*wered Awt*s
ffogsib{etr ig{ erff# w

One that was reported to have been quite sue-
cessfu l ,  ncver t l r r - ' less,  was the car  t ru i l t  back in  lg : ; l
by a Los Angeles engineer rrarned Roy j. N{eyers. It
was clriven by an engine of radiai (aircraii tvpci
design, with .slr cylinders. Flaving an extreme,lu
higlr power-to-weighr, ratio, l ike all air rnotors, rhe
Meyers engine prorluced over lB0 horsepower
while weighing only ll4 pounds. News accountn of
tlt" day-perhaps over-optimistic-alty-re5rcrted
that the vehicle had a cruising range of several
huncired miles if speeds were kept low.

Like eteam and electric prime movers, air motrrrn
ean be perfectly adapted to the unique demand^s oi'
drivine motorcara. Basieally, thie ie beeause these
motors have huge, indeed almoet infinite. torque
available at low ahafi, apeede. They need no power-
waeting torque conversion (transmiesione).

Tlre air motors that would be used in an aurorno-
bile would resemble a steam engine except tirat.
since the air is not hot, they would avoid the lubri-
cant breakdown that is one of the major technical
hangups of steam engines.

In earlier years, air power simply employed a
large pressrrre talk, a control valve and a reversible
motor to twirl the wheels. There are still raiir-oatt
engines from the turn of the century operating
every day on this principle, in mines and areas
where cornbustion exhausts are prohibited.

The most advanced-and efficient-air vehicles,
however, would probably use liquid air to avoid the
dangerous pressure vessel that could explode like a
bomb in an accident. A warming device, probabl.v
operated from a battery, would heat the liquid air
enough to vaporize it and build up the pressure thai
could drive the ongine's pistons.

As with the electric car, there would be no pollrr-
tion from an air-powered vehicle. A very slight oil
v&por would be emitted in the exhausted air, but
this could easily be removed by filtration.

It ia preeisely the bigger citiee ihni bave beeorne
pollutiou terminal easee where by far the greatest
proportion of vehicle miles are driven in the U.S.
each year. Electric and air-powered cars could be

-put on the road right now that would immediately
halt a sizable proportion of this air poieoning.

But whether such cars would be of much use for
over-the-road driving is problernatical. An electric
car could conceivably take a trip across the country,

- although cruising range in any electric with a bal-
tery no larger that the "6guts" of an ordinary €raso-
line car would, today, be quite limited-probably a
maximum of 100 miies.

SPOTLIGHf ,  Oept .  tS i
300 Independence Ave., S.E.
Washington,  D.C.20003
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" -An a-mazing new car !fgt-'r.* along porverert only g, i Hl, says a bettcr_iooiring boOi,.

air! .rtnd invenmr Terry illiitrlr says iiis inr:rr:dible ;o"-f wiil be constructed. arounrt his
rjune is the ultirnate anslver.to ri"le energy cnsis and pollu-iengine evenr-ually. Bu[ fcr now.-
uon- r----- , he's satisficd to iook like a trrv;

The.l?.year.oi,lengrneerir,r,n i Bv IIiYI 1Ef191l____ji eling garage -cale as he rnerriilr '
c res t t ine .Kans. ,nu t , r l ] :1 ,1 , :1 r  p ror . r ,s .s , [ , tev i , lop i 'g ,  o r " , .n i : ,o j f  

uo ' " "  rhe  road in  h rs  a r r
i o  p rove  t .ha t  : rn  o ld  i r iea 's  t in :e  I  ,6 , "5  i v r l l  g r r .e  tne  c . r  a  range j  :  , ^ha 's  f ina l l y  come '  

i  o i  +s  r r r r les .  ' vVh i ic  
Ter ry  rs  no , .  i  Asrde  f rom the  a i r  car ' s

" T h i s  i s n ' t  . i  f i e w  i d e a .  T h t , ; l r r p r n g  r u  1 , , , . r  . n u  O " i . , , , i ' r , , i " l . r p p e a r i i n c e ,  T e r r y  s  b i g g c s t
f i rs t  dc -c ign .s  io r '  l t r - r iuwer -eu  i  m. ike  ! -s  o r . l t  , i  l r r . , i * r0 . "  [ . , i  > tunrb l ing  b lo r ,k  nas  bee l  funr is .
, : l t rs  gc  back  ls  : 'a r l , v  : j s  i i j g4 .  ,  rh ; r i i . l . s  l . rL .  s  g , r i  t i , , ,  t r , rg ,nn , "es  , ;  i - ie ' s  app i ted  to i ; i  !2  r i r i l l i on  ie t t -'B t r t  [o r  Ine  pas t  90  l iears  i le -  |  . r r r  r , t t  r i l  i n_ ' i i * , . r  ; , , ; , ; ; ; ; ; ; . ' " "  

"  te re i  go ! ' c fn inenL gr i in t  to  con-
! e i o D : ; ] r ' ; r t  O f  : . 1 e . t t r , : : : r , h : r s  i l ; t  v e . r  r . l . l , ,  

l i 1 ; 1 g  l ' , y u r L l p n : c n l .  i - n d  h e  j u s t
i : .cen ft : :rstbie. ) iorv, w,ine p,ccs .rs hisi, ,, ,JJl,i,"".-1;'l ll ; :ll;,lij,_t;:iilt i;j:;l; ii'l'f,i]''i'". ;l:;nr*;:j
makes te : -n f i r :  .5cn .s (
re r ry .  

) ' "  savs i " - i " ' , ' , , - ' . , , ; , i ; , ; ; , ' ; j ' ' ; ' : , ; i ; : r i ; : I r t  io  g r ' r in  suppor t  anc i

Teiry s car iu.s ()n a cor-r ,-  " ln", l , t . l , l j j . ,  
rhem' 

l ' l ' l r 'n so close r ight:row. anc
p r e s s e C J i r , \ i s i e r n w h i c i i h e i n - 1 .  D u L . \ v r i n , u r a l r c a r l ' o u C r n , l f i s . n e e c i  i s . 5 o  g r e a ! |  i h a t  I , dventeci. 'rwo compressed air lJi::l.l:i l i. l?. ::--.1_|y*t, ii it ttri ]rrrie to have ro-srop' cieverop-
cyiinCeis ,send bla.srs ol .:rr torlj.l.T:t.tu'11,,,,, ': i l.ti.t.",1 rt,r ll ld linenr liecaur" ,rt n-iu""i- lur
the  rc ta r ] ' - inapet i .  e igh t -cy l in -  ]ou  re  o t t  - l  g l l l x  . 'nd  l t ' s  1 ' , ' "  oevo ieo  i ! v ( )  \ .e : i rs  io  lh ls
t le r  eng i t re .  l c i le l lue l -  t ( )  l l l n  ln3n  ;n  e icc t t ' l c  tc l r  : i , ) rv .  a r t r l  I  rna-v - .  i t . t l . t -  to  go

8y  the- t ime th r .  . i i r  re : rches  'e  ' : r  ' .  T t r r i  s i i i d .  i i r r . . t  to  r ro rk  soon.  
'

thee . rh : ru .s t -svsLen i i r ' s ;c tu r i l y i , . . . l , . ! : - , ' 111 .v  
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TERRY MILLER HAS A BREEZY
REPLY TO TLIOSE O-P.E-G. BLOWHAnOS: sjlsr

AN EFFICIEilT ATR.POWERED CAR

lSHle nuu" sat is f  ied ourselves we are

i  not  whist l ing in  the dark,"  says Terry

i t ' , , t i t ter ,47,  of  Crest l ine,  Kans.  Nor,

I  ne mignt  ac id,  is  he fu l l  o f  hot  a i r ,  though

ih is  invent ion,  a pol lu t ion- f ree auto-

i  rnobi le ,  is .
,  A i r -powered vehic les are noth ing
I  new. One of  the ear l iest  patents was is-

i  sued in ' i  885 to Char ies E.  Buel l  o f
,  Spr ingf ie l i ,  Mass.  But  [ ' / i l ler ,  who has

iput  $15,000 ancj  most  of  the last  three

i l iears in  the prc ject ,  has bul l t  a  soon-to-
i  be-patented sequent ia l  arrangement

i  in  which compressed a i r  is  passed t rcm
j  cy l inc ier  to  cy l inder ,  something l ike a

i  bucket  br igade,  to turn an ax le.  The

icompressed a i r 's  power is  thus ex-

lhausted through lour  cy l inders,  rather

I than escaping af ter  only  one as i t  d id

I  in  prev ious invent ions.

i  t r l i t ter 's  prototype,  a three-wheeled,

i  t ,+oO-pounO vehic le,  can t ravel  up to

|  3Z mpn anc!  has a range of  some 17
i  mi les ( the consumer vers ion wi l l  go 45
i  mi les) .  He can refuei  the compressed-

1 a i r  conta iners in  four  rn inutes.  us lng

la windmi l l ,  a t  an overal l  cost  of  less

I t h a n a c e n t a m i l e .
I  tv t i t ter ,  fasc inated wi th engines s ince

lchi ldhood,  graduated f rom the Spartan
School  c f  Aeronaut ics in  Tulsa.  He's
l icensed as a p i lo t  and an a i rcraf t  me-
chanic inst ructor .  Whi le he was
deveioping h is  a i r -oowered car ,  Mi l ler
and h is  second wi fe,  Sharon,  made
thei r  l iv ing by customiz ing campers.

Current lY he is  demonstrat ing the
car  fu l l - t ime at  s tate fa i rs  and energy
exhib i ts ,  a l though he has not  entered i t

in  the $25,000 Los Angeles- to-Roches-
ter ,  N.Y.  ra l ly  in  SePtember for  new
al ternat ive- fuel  cars.  Alcohol  cars and

salad-oi l  cars wi l l  be among those com'
pet ing for  that  pr ize.

Mass-produced,  Mi l ler 's  car  would

sel l  for  about  $4,000,  he est imates,  in-

c luding h is  modest  royal ty  o l  about  $10
per vehic le.  Meanwhi le he sel ls  design-
and-bui ld ing inst ruct ions for  $2.  Af ter
f ive Buf fa lo,  Okla.  h igh school  s tuc ients
used them to bui ld  thei r  own ai r  car '
they appl ied to dr ive i t  a t  Ronald Rea-
gan's inaugurat ion.  Their  re ject ion
let ter  arr ivec i  the day af ier  the parade.

But  the a i r  car  is  not  a toy,  Mi l ler  in-

s is ts .  " l t 's  a weapon that  can be used,"
he says.  " l t  a l lows us to th ink about
wind energy as a v iable a l ternat ive to

. , .  r ' .  r r  
' .  

i  : : . . "  . ; , - : \ : : :  : i !  -

Tery llillertoole down Hlghway K'28In
Cresttine. Kane. In hlc afu'powortd proto'

typo. His plannsd conrumorverslon would
cana one passenger plus the drlvea
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Ccm-cction

By DAVID SCOTT

A novei air motor, developed b.
(lanadian inventor George Striegt
of Prescctt, Ont., is entering tht
marketplace as a plastic, piece-to-
gether edttcationai toy for children.
But Striegl has more serious appli-
cations in mind. The clever motor
has pistons but no crankshaft; it
deveiops full torque at rest ( l ike a
steam engine.t. eliminating the
gearbox; and ii 's also nonpolluting
and virtually noiseless.

These advantages, says Striegl,
make it ideal for powering indoor
vehicles at airports, railroad sta-
tions, and hospitals. The range
would be short. but refi l l ing the on-
board air bottles at convenient
points around the buildine would
take only seconds. tRechalging bat-
teries for electric cars can take
hor.rrs-and batteries are much
heavier. ) The motor would also be
a natural in mines, because no
potentialiy explosive fuel is used.

Thc tov vers ion.  mede bv Tempo
L'ontact Ltd. ( Box 40, Spencervil le,
Ont .  KOE 1XO, Canada).  is  a
vertical rnodel, with three cylinders
equally spaced around il central
output siraft. The diagranr t which
is of a two-c-v-linder rather than
a three-cylinder motor t shows how
it works. In the three-cyiinder mo-
del, of course. the cylinders are
phased 120' apart i ratirer than
180'  as shown in the d iasram).  and
cycle wirh successive powel strolies.
Air inlet and exhaust are con-
trolled by inciividual s1;ool valves
in the base of the motor. Thc valves
are operated by cams at ther bottom
of the central shaft. Valve timinrr
is set so compressed air is injected
onlv during the first third of each
piston's upward stroke.

After the air is shut off and the
piston reaches the top of its stroke,
the inner rollcrs sweep over the
troughs of the rotor's foriied cams.
With continuins rotation of the
gears. tl-re reveise carn profiles force
the rollers and hence the piston
down, and the exhaust valve opens
to release the air. The roilers then
ride over the carn peaks. and the
cycle repeats.

The motor is a slow runner, with
1000 rpm about its maxin.rum. Effic-
iency is claimed to be very high,
around 80 percent.

The kid's version is made entire-
ly of plastic moldings. and can be
run bv a bicycle pump. Porver is
verv low, so there's no danger to
prcbing fingers. The first industrial
project wil l be an eight-cvlincier
opposed-piston unit developing !0

qirrnolor
Cevelops full torque at rest
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Main  componen l s  o f  one
c y l i n d e r  i n c l u d e  t w o -
p rdnged  ro to r  w i t h  i n t eg ra l
gea r  ( f r on t  l e f t ) ,  p i s t on
( c e n t e r ) ,  a n d  c y l i n d e r
(  r i g h t ) .  U p p e r - c v l i n d e r  b l o c k
and  assemb led  mo to r  a re
beh  i nc i .

Compressed  a i r  f r om  i n -
l e t  va l ve  iA )  ope ra ted  by
c a m  ( B )  i s  r e l e a s e d  i n t o
w o r k i n g  c y l i n d e r  { C ) .  P i s -
t o n  ( D )  w i r h  f i x e d  u p r i g h t
rod  t h rus t s  up ,  and  i nne r
r o l l e r  { E )  b e a r s  a g a i n s t
a r ch -shaped  cam o f  r o to r
{ F ) ,  m a k i n g  i t  r o t a t e .  O u t -
e r  r o l l e r s  on  p i s t on  rod  run
i n  v e r t i c a l  g u i d e  s l o t s  i G  )
i n  u p p e r  c y l i n d e r  ( H ) ,  p r e -
ven t i ng  p i s t on  f r om tu rn i ng
a s  l t  r e c i p r o c a t e s .  G e a r  i l ) ,
i n t eg ra l  w i t h  r o to r ,  d r i ves
cen t ra i  p i n i on  { J )  on  ou tpu t
s h a f t  ( K ) .  O n  d o w n s r r o k e ,
a i r  exhaus t s  t h rough  va l ve  -
{ L )  o p e r a t e d  b v  c a m  { M ) .
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t l i ) (  ia  t t  l

I  r r :c t tver j  o iet l ,cr  t l r r  ot l ier  c. ry f rom { ,ee l i t rgers of

F-t .  : " lyr : rs,  f ' la .  l togers,  you t lu l ! '  re i l ie f l lcer ,  nas tn '

vr :nted a { :ar  thal  rur t .5 on atr .  Sound:;  crazy,  nght?
t tht,$ilrt :;o ioir irni.ti I lnten'lewed ttuBers m I''t.

M.ye rs i jcar : l l  last  ldarr :h.
i iugers '  !e i t t r  dated Sep' t .  2U, l ! )81,  forrv i r rd-s a reDor l

on the arr  car as revlewct i  bv t i iynn i i : ryntor t rJ \ { tggtn-s '
: vh i - r  l : i s  a  l ; : l  c f  c : c : j l l n t r a ! . s  us  l o : : { : r s  l l ; ; y . 5 i '
!Vlggtns l tve.s i t t  l { t t t t icrsotrvt i lg .  l r - ' :1n. .  and recent ly
sta l ,et- !  wrt l t  l iogt : rs,  l r tsgcct t t lq,  i i t igcrs r , 'ar .  i jec lng l i  l t

rs  wiur t  I logtrs 'c lat t tu-  an al f  car  runr l lng on nothlng
bu t  a l r

Af ter  Wrggrns'  r 'ev lcw of  lhc atr  { - 'ar ,  Rog' l rs  wrote
"wr:  are proceedtng anr l  i topcful ly  wt l l  be t t lark-et tng

my  i nven t ron  soon . "
Wiggrns rn h is rcport  s lates t i la t  he vt-st ted Rrrggrs t t t

F t .  Mye rs ,  i " l a . ,  on  . Ju r r c  l l ,  i i ) 81 .  i i e  spe i r t  seven  i t ou r s

looking at  I t ( ) (ers '  far t tast tc proJect  t t t  three s lages -

statrc ot)se avatron,  power o lxL ' raat to l l  an( d iscussionl-
analvsts.

W igg i r u  w l t t c s :  "My  f t r s t  con la t t  w l t h  t he  a l r -
pnwerer l  t lnql r te was to ic l  I t  I l l r runted {)n i l  con-

vent ional  Vtga autonrobr le equtpper l  wt th a standart i

four<yl tndtr  gasol tne engine.  i  observed that  a l l
gasoLne urduction contglnents had been retnoved and

had been replaced by the au induction kit wtuch Mr.

Rogers developed.
"I was inrpressed by tbe absence of the cooling

system (radiator, water purnp, etc.). I took adequate
tirne to explore the newly installed iterns, their
necesisry fitting,s and brackels, the cornpressed air
sour'ce 8nd eslraust system. The observation was

accompcded by my questions, wNch tlr. Rogers
snsrrered to my cornplete satlsfac-ion.

"f,{y ned level of concern was to observe the engtne
in operation. The engrne was. sterled with the
aul;;ruiile's o';rl :lcclr:c st:flci. |"k. P-l5ers
opersted the thrortle (tlie vaive cn the compressed air
tank) wh^rie I obscrved the engine's operallon. I con'
centrBted Grl cngrne temperatuie, vibratton and nclse
level dururg the first rr.u. The atr supoiy lines to the
cylinriers were co<d, the engrne lriock appeareC t3 be Bt
r@rri templerature anc the eriroust waa very ccoi.

"efter ri 3r5 nunule run, the exhausl syslem was cool
aa a normaily rdrigerated itenr of 40 to 50 degrees F.,
and we were ooerating in a garage of ebout &5 to H)
degrees F. There was negligible vibralion. llowever,
with a straight erhs$t, it haci less noisc than a
lawrrmorver.

"!Ve stopped the engtne and restarted it four cr five
times srithr-n a 30 to,l&minute tirne sp:an, as I continued
to olperve rts operatlon and questlon Mr. llogers. My
finel. observation centered arounci the air intake anci
thc; e:haust. The engrne has a tremendous and
pcrweriul exlraust anri. oi course, a huge volu:ne of air
intake. I was not eble to overcome the exhaust
'lresqure with my hand as I h*ri done on mtny gasohne
en8rne3.

"After my live observatton, Mr. Rogcrs and I
diesrrqqsd my inrpressions of the engine. ! found it to be
far boyonti my expectations. I flnd ii srmole, powerful,
quiet running and wtth low tna'nierlatlce rcqulrenient,s.
After, ccnsiderable sturjy, I detect no mechantcal
deficiencies or contradictions to tlre inventor's ciaims.
Every ccrnponent I have ogsg:ved ts ccm,$ieteiy
feagble.

"l recomrnend its deveiopment without reser'
va t ion .  "

The rarniiications of Rogers'atr'powered engine Bre
vast. Air and not expersive fcsil fuel is used. ftogers
told the Tlmes last ilarch that he turned donn over ll

n

8ISJ ffi:itp
J

fuey r i l ;
Urji')

, . . ' . -  : l
il
l :
F!
t
K'r*
f1

e
a';
t:
r i

t

I t

t .
ar
iisu
ai
li
R

h

; :
t ;
t .
! , 1

t:
l .

! . :
t :
l i

! '

I '
l r
!{

i:i
r.i

ti
ij
It
il
t !
t (; ,
ti
!,:
H

biilion from a retreseni"ltrve of the t.hret iargc {-i.S.
aL.tomakers for his tnventicn. ile cieclinctj. f)ne oi '.ni:

:'eas(xlr he hasn ! "sold out." he said. i.s because f hc
rlrd so his rnventron may never be seen agai-n.

Rogers hopes t i . r  r r rarket  h is own lnvent lon and sel l
3rr- .a i  k i is  for  arourrr i  i ] ,000,  ne said.  " l 'd  be let t lng
: l r  many peapie down t f  I  went back on my word,"
il.oqers said. Rlqers, who $ qulie handy wri.lr gadqet"s
and t rxr is .  developed the atr<ar process wht ic
t rnkerrrr ; .  His vvde di r j -n ' t  bel ieve i t  unt t l  she saw ntm
olvrng down tirc strL"et rn an atrlxrwereri car, It rur-:
r.in atr, he ciarms.

I f  a l l  thrngs are ! rue tn thts arnaztr t {  s tory,  .1ust  thtnk
rvnat  l t  rncar$ ior  a i l  Arnertcans- and lhe rvur id.  lor i .
I ionie i j ,Jnerators that  can provtde i ree el i : , . : t " r tc l ty  t : ;
o.iiy l-hr trp of lhe ireberg. {rutboard il)otors,
r ; rowntobt les,  atrp l lnes- l - r )u I laI I lu r t -  t f  i t 's  powerL\o
b' ,  an engtrrc.  i toqers '  deve l t iputr : i t t  should work.

' I imes'  
readcr: ;  wt-s i i inq tu wn[e Rogers t :en dt i  so at

Pnst ,  f ) f f ice l l lx  : i077,  l - t .  I lycrs i ieacir ,  ! '1a. ,  .13 ' l i i l .
; t .  l ' lyers rs i i re fornrcr  wtnter  hor: re of  lhat  greal

fu l rencan Renrus l 'honr i i ,s  A.  i ' jd tson.  I t  ts  t r r rntc that
Rogers,  too,  iovcs i r t .  i l iyers.  Hc to ld the Times tha!  the
futrr re nroney hrs invent tc in wr l i  br ing t ioesn' t  phase
him one bi t .  I t  wt i l  only mean In()re lvorr !es rnciur i ing
borly guards and ilidy guards to watch the body
guar(Ls.

l'hat will conre, trut right nr-rw Itogers is working on
l inal  o laru to n l r rket  hrs invent ion.
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DGmOnt l , a t lOn  C ! t  Ca rneS  c rVOqen rC  l r qu rC  f ue l  r n  vacuu rn - ! nSu ia te (1  t ank  Re ieased
qBs  oxpanded  rn  l r on t -end  evaoo ra to r  powers  g rmp ie  a l r  mo lo r  Such  ven l c i es  a i ' e
p t a n n e d  l o r  u n d e r q r o u n d  m t n e s  a n o  o l l r c r  a I e 3 s . l  h  . '  c r ;  ,  \  ' n  I q r

lowing the i iquid container to
raise the heating temperature
above ambient .  A more sophis-
ticated systom wouid have two-
atage erpansion with high- and
low-pressure turbines,, the inieu
to both passing through a common
heat  s ink.

Further poosibil i t ies for vehicles
inc lude a regenerat ive brak ing
system where the heat developed
b1'  f r ic t lon wouid be recovered
a n d  h e l d  i n  t h e  s t o r e .  L i q u i o
ni t rogen for  proptr is ion is  a lso
seen as par t rcu iar ly  su l t { rb le 1or
re l r igerated l rucks,  when lhe car-
g()  compertment  couid be reaci i iv
coo led  by  n  spec ia i  evaD< l ra to r
in  ihe heat  -exchanser c i rcu i t .  I t
woulc i  then contr ibute t< l  the pow,
er  source instead o i  r i rawrng r rn i t .

Ni t rogen ga-c is  pror iuced com-
n i t r l i a l l v  r n  l i q u i d  l i r r n r  b ' " ' d i s -
t r i la t r ( )n tnrrn the atmclsphere.  

' I 'he

i i q r r rd  i s  nou  re&d i l v  ava i l ab le  i n
bulk re iat ive i l '  cheaoir ' .  I t  is  used
r, r  ide i l '  in  th*r  chemrcai  industr l  .
s tee i  mak inq  and  r reez inH  eq r r i p -
r n e n t .

) -

''f,:F'
r.  . ' {+:;

Br i t a i n ' s  Na t i ona i  Coa l  Roa r r i  i s
worx ing on smal l  vehic les porveret l
bv i iqu id n i t rogen for  t ranspor l
in  underground mines,  where the
non - l l an rmab ie  non - tox i c  t ue l  has
an  impr l r t an t  sa i ' e11 '  advan tege .
This io l lows succe: is fu i  appl ica-
t ion for  the iner t  gas l ( )  r rp€r3te
s tanda rc l  pneumat  t .  t { x ) i .
'  T l r .  s - \  r l  f  t i !  u )e r  I l u r  ! l ) a  l  d  l l 1

b ic .nt  a i r  ternperalure to heat  and
vapo r i ze  t he  n i t r ogen .  *111ch  b ( ) r i s
u r - t 9 i l  c i ee  i l .  1 ' he  gs -s  t hen  ex -
pend-r  i ike s ieam and can dr ive
an a i r  mot t - l r .  In  th ls  i ' lastc  i t , r tn
no  a r l d i t i c l na i  hea t  sou r t  e  i -  r r c t  r i
ed.

The  expe r i n : sn ta i  veh i c i t  p r t  .

t u rec i  h .qs  a  ; acuum- insu ia te , i  s t t t r -
sge vessei  rn which thd crr 'ozer t i t
! i q u : c i  r s  h e i C  a t  t h e  i r o i l i n g
po in t .  P iessu r teec i  v t t po r  r s  re -
lessed f rom the lank anc n i i re t l
t h roueh  l he  f r on t - t nc i  hea t -ex '
changer where i i  is  warmeci  and
expar:c ied.  Gas at  l t f )  Pr i  r .  the ' r
f ed  t o  i l  c r - . nven l i < l na l  l . ?5 -hu
iou i - cv l i nde r  n r )n -expans i ! ' e  B l i
moi , : ) r  r i r iv ing the wheeis.  The car
has , r  maximum speeci  of  i0  mph.
and hat been used to i iemonstrste

'tf,jlT€ifibiiiry oi this energ-v iource
tbr i ight seif-propeiled units.

, Lory buik gives liquid nitrcge'
a ms ror arlvsn tgglg-ll€L-coEtltJaa--

€ai r lbr sg rcmcrive -ssni i  c n r lons.
nce  i t -  p roduceE  s l r  t rmes  the

ily stcrcd, snct a prffisurired vasel
ie unnocrecsrry, riricn meem much
lower weight.

24

( ) n e  r - o i u n r e  { ) l  i i , l r t t r i  e x [ ) i l n ( l :  t ( )
f i . l0  r  r r iumes o l  q l t :  , r l  i t I  n l ( )s l )her i . '
p r e s s r l r e .  w h r i e  i r i r  r i t t  e q t r a i  e x -
p i l r ] \ l i l n  l r u I I r  a  1 , r 1 ; 1 1 ; 1 ' 9 5 5 1 ' t i  g i t :

a  s t ( ) r i lF t  p res \ t l r t '  t t l  ah t lu i  !1  1 (X)
p s i  w r , u l r i  l r e  n r e r l e d .  i ' , r m  l t a r e c i
u r t h  o ( h e r  n r , n - l i ' r . i l  l t r l r t a b l e  e n e r -
g r , ' : . r ) l l r ( ] e s  t l r e  l i , l i r r r i  h a s  I  m r t . l '
' h ;  , h . , .  - r  i . i i l r : i \ , 1 ,  , i r  t € l l t } :

o i  f r p  n r .  l i r  I  i r .  r  e v e n  : i i l v e r
z i i r t '  h a l  I  t ' n e 5 .

' f  
i r r '  ( ' , r a i  l - l , r a r  I  t s  r ' , " , p e r a l  i t t g

. * i t h  S a l l o r d  I  r  r v e r s r t r ' .  n e a r
N l a n c r , c s t e r .  r v h r , i '  h a s  r i o n e  t ' o n -
* ; , i " ; x l r i e .  l i r e ' r , r e r . , ' r t l  a n d  e x J t e r i  -

: n e n t a l  \ \ r r r \  , , " i . 1 ) f i ' \  r t , r  t l  .  ;  {  "
l o r t t t i r r r c e  0 l  i t q r i r r i  r  ; t l ' ( ) g e n  e n g l n e s
i ( t r  r ' r a t i  l r i i l l s l ) ' ' i  . \  p r l n t  i p l e
' , t , '  1  , r f  : l t t r l r  i :  I  l ) t '  t t s e  o i  a  t h e r

t n O l  s t o r e  l ( )  r u l s |  I  i l e  l e m i x ' r i l t u f e

a n d  t h t : .  t h e  e x p ; r n t l e d  ' t ' o l t t m e  o l

t  he  gas  tec i  to  t  i : t '  eng ine :  
' l ' h is

c , , u l < 1  t l  r a n l i t t t c r r i i r  r e t l u t ' e  < ' t r n -
s u m p t i o t r  o l  l h i ' i l , r i c i  l i ; r  a  g l v e n
x ( ) r k  ( ) u l  J l  r l  . ' l , r r r  i r r ;  g - r '  r t t  l  i ,  n
I ' r  , , r  l ' (  rease{ l  rd  r !1 f  .  o r  a  sn ta} le r
r r n - h o a r d  I  i r l r r r r l  s t ,  i r i l l i

P r ; s s i b i e  I  h e r n r a l  f  t o r e s .  h e a t e d
overn igh t  f ry  o i l -  1 ;e r ,  k  e iec t , r rc i t r ' ,
c o r r l d  b e  s o l r d  r e ! r a t  , ) r y  m a t e r i a i s
i i ke  g ra l rh i te  o r  a l r  n ina  r<x is  o r
br icks  t l r rough u  h  h  the  g ts  i .
passed.  i ) thers  anutec t ic  ra i ts
us ing  the  la ten t  h 'a t  o1 '  fus ion ,

a n d  u n i t s  r e l y i n g  o n  c h e m  i c a i

resction such Es t lr ,  catal l t ic ori-
da t  ion  u f  a  !ue l

Saiford'e studiea erc concerned
sith turbineg rat i .er thsn reci-
prccating engines, rnd lhcre envi.
rage applying the ?arm slhlult
gEB to the primar-v .vlporttor fol-

{  s  r 1 ; ' r p 1 r , , a
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Tharnal tlo{! in gar artam|on circuil
couid lncrc!!€ cfllcrncy ot llqdd nitro-
{r.|r cngtn . Lowrr drrwing thorfl two-
rtrgc lwblnc, |t?|r 'rh.ud provi<ling
xidition.l prlm.rt haill dr9.{Jp. Con-
copt! .fc planlad Dt Erlftr.d untv.tr-
tlty.
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'!l* ilAffi i n t i i . r t rsh" i ih r l i i r s iond, r rv r r  jus tass te i f f i l  i bya l - ,e i t ' r7 i111 t i lg ,nq inu ' .  i ' hcc : r r : : r resse . r
' , vou id  t lo .  A t  i - l re  [ r r r t , rm o t  the  s t loke  t i re l  , f . ,  whr . :h  l lo ts  rh ro : . igh  i ] rs  b ; , i i t . r  rn rc . .n l

#'glffig]F.{S +'"Air again a '.,r,rive ur, tire toJr oi fhc cylincler iiffi ,to lun the erlr.ture.
. io  thr--  o is ion l . r ' : iv , : ls  uprv:r td ag;r inst  no a- i !  

' I  
f 'o  ' ) : ' : ' r :1te : . i r ts  : ; " , 'o iu i ionary aul .orno-

F'EI]RUAF]Y, 19{5 POPULAR IUECEIANICS pf.ssule.  At  the t l ;o o i  ihe stxrkc

FR/t{v L fi , I'cge t
vapor .is acirnittert -,vhich st:irts the pr
dorvn aqain.

I I : :ch ui  t i i l :  f r iur  p i : ; i r ln5 supl ; i ies

O b l o n q  s t e e i  b o x  h e u r ; s  b o i i '

e r ;  l o u r  r v , i , r ' J - r r , r , -  o  V

vnlr{ ) l '  cxn: l t ls t : ;  ' . i l lor t {h a pol t  cut  thr 'ou4bj  .cy l indcr-^,  js  : ts , : r l  tc i  ' r  qr i r t , r . tarr  nni  unt i l .
ihe r" . ' l inur ' r  ' .v : t l l .  As ine piston star ' ts  uq1$ sr-r j l ic ient  . . ' , l r ) ' , r  t resrurc i ra, ;  , ieen bu, i l t  up

$r
.'.f'.

e : ' r : i c : ' ' : i r i i L  i r r , , r ' i t r c i i  g o c l i j . , V a l r ' r t  l ) 1 " \ r j t t r . l ' , r { r  \ / t ) l ' l  i - ' i l t l  1 ' ! l l l  o i i  i . i l ' ;  u i l .

l l J r ; i ( ln  g l r ts  : i  J i r , . r . . ' e  , ,n i t f l  . ' l -he  u t l l l l r l - t l ' l l c i i l "  r '€ : : : l ' r ) fes  

" :  
r - 'p1 'e5-g1 'g  6

3 . . . , ;p ,7  1 . ,g611r . t  f  in le ,  i c  t . , ; t - l  !F*  a l r  '  , l rK .  . ' - ; , l  rR  l .n , :  l ;o i l ' :  ,1 ;  l :gu ia i i : i i

. :  r  : ; , i u t v i r , : " . ^ r ' o .  T i l i : i X  i b y  
- a n  a t l t - - ' " : ' i i t i c ' a 1 t e .

i ' , . r  r . . , " . . ;  io r . . r t  c f  i i nc l t . - r , . ; . , i i . t  gJ  - \u : ) l ) {J ! ' ' '  , ' o r i  i ' r  I  ' .11 ' l f  i r l ; i  I i l t  in tc  ' , j :e

i . , l :  , i s  n r . u i v  ; n ( , \ . , . r  i n r - i " l o y r _ t l l t - : l t , t  
' | i . " r ' \  |  r : l  : L r ; . 1  . l r ,  ' n . l  . - " ) ' . : . ' i ' l -

pu i : ; ' : s  l rs  a r i  e i rS t -c i ' l r t . - {H- " : t ,u j  
i t t t  ' : i u : ;e .  thc  : i l t -L ' t ' . r c '  iL j 'L  ' l s -  - /ou

ri,.r' :.rr,, 
",*:i,lc. ;!bT""^lji :j-- ,1tt.,l'-",l'l:-,f i- 

c.gf' :nci rire iarn'-'
' fht- 'c,rr.r t i , :sst:cl  

r ir '1r".{ l$o9t- io)).  l"- , t ' t -- l 'o ' ' , tr i rr '  
tof 1o ?r 'essure ls

,: f  thr i- ,rrve. i i )r '  1ir,r  i" ;  f ls- i5 -t11r1:,ry1n "r 
hi l t :  ths. 'ui lrr i"  is f  i i i r :2,

1:,:;.1,;1;1ir. {)!,.i,.! ,,.,,"'1.1[il::"i- ' i ' l, l;;,l l ' . ' '  : i,; ' i; l i.:?",",i ',;,]]"1;i
i .ani i  i ln( ;eI  i . l - r r : : . . r : r t_ : . i rac jp.ro the ic j . .  1r  L i re , r r . . . . r r r : . r :  I  , t l - r i . : r  , r j r . ra.r , , , r ,' . ; n i r  i : . ;  t < r : p i  i u ; 1  , ; L ' , : . ; r : r ; . 9  1 ] ; a i uo1  9 r  r i t e  r : a r : t s . ,  r . , - , . r , r l l t i r . i { -
i r te-s-scci  ; ; i r  sr i ; |1 i i  r t  5 ' ;  aJ i i :  Thi l  j l i . ; r jnr( ' r ' l ro j r l . : ' . r ! .as r , i r ;  - : : . rg ic con.ro i
snrai l  ; . r i r '  tun)D { ' . ,1t : ic .J ieu:  i loa, t . , , * , - t i rL l i r t ,4 sper:r i  tn{ l  : t i ,  _, . . : :L t . .  t i re ccn_

; jJoi  l la 'e i  f t i  i ) .n , r i , t ( " r ] . ic  . t - t i i j i . l i .  i ' l te  : ; : roOtn

l i l iOSfW-an ,r ' ,oio, ' i . t ,  -"; ' -" i i -b into I
. t l th* i r  au tornob i lcs .  s tcn  cn  Lhe ar r  in -  - j
8'adoi the gas, anci glide ar.,'ay s'.viitly anii g

'dientl,y at 60 nrile.s to the gallon .,vith never ;'"

id{.rr :c shifi oi.'ciurcir ii-r si-rove.
$1Tnat's lhe prcspcct prescn;ed by Franir
, l , !rP..rr-.  l - ' r i  . \nceies inventor, ivho iras
X'lqi l t  a i ' , ." . 'oi ,r ,run.. ' r  car '  , : : : i ied a ' 'Pel iy-

:'lnobiie.'f
'&Unir ied comnrclt : i r i ly, r t 's ;r  novei com-
],tidnation ,;f :;int,"r,:r airri ,:omlressed air
l j i tqwcrea aul l)  u' ,r) l ie, The m"i i ive norvcr
'$$mes .nom . r  s ' - ' c r : t  i i qu i , j ,  . ' ,h ich  u" "ur -
t{iis at a Jiu.li'! lc.r",er iemnerati.rre tiran
r ) * s ' . e r .  ; t i t ' !  r ' . t r r r t ) l  r , ( , . . t c i , i i r , . ' . ' i r i c i t  . e r v c s  e S
* ,qL  eveL - ; - ' , , , i i  v  :  ta r i ing  ;1nd.  la :se l - \ re  sor t rc ,J

$t.3ral ron oi  :br ]  l ,  r . t . . . , ' \ i r ) r i i l l r  i :_.  , iue , ,c  r : ic
iact  t let  1n: , '  ;19. ,1r1;1-  , ,uf  i ; l i i  : . ;  ihe sai-cc 1t

ia l l  speeos- i r l i r ;n .  1. .p.11.  i !  . j ,C. lu.  On a
gasoi ine elq inc t i rc  i r , - ' i -sepor"-r f  rs  ln d l rec!

: . ra i lo to ihc _r . . i : .nt .  .s .

A

'Bn}t

ffi,

t
in

L..''

i{
\

r i ' r /  sav: j  he ius r ' l r ivcn - .evela i  i l lou-

l miles ,vrth his ;nacirine which is
ted on an oici Ford chassis. The Per-

le weigirs onll.r T00 po':nrjs.-about
i l90 p'turr. is less than st iniard aulornrr-

porverer i  by t i re convent ional  inte lnai
{ imb i rs t i , rn  -ng incs .  The eng in , r  in : t r i la -
9,!S "1,,".  

u. 'r ' i r ;hs orr l . , '  i {0 p, irrnds.
l$ . * 'nc  J { } - l r r r t  . , t  l rou .  '  r  io t t r - r ' y i i r t ( l r j f  e r l r ' J ! te
*$-hlneri  c.. ' r .r '  l>y pr(. 's: iul ' \ 's instuad ,f  b1., '
134e expir,rsi ,rn; ' .hat move i . i r , :  pisions o[ .rn
ordinary aul,r er.r ' . :ne.-Tl ic Pcrr l 'n-rol; i le
r ' r4 i t r r t  . i r  r ,n r r , r r l i t r l l y  l . . i r r :  s r rn rc  ; r : i  : t  s t { . : ru t
t :nqine. Insir lc e;rch cyi irrdcr is a lrsr i-rn'which rnoves up iind dowrr and is eorinect-
ed to the crankihafi.

The secre t  non- in f lammable  l iqu i i i .
wl- ich boi is at ;rbout 150 deqrees Fairren-
helt,  is heated b; '  a 6urner- .r ,hich ' l r"s lr i*.-
thing trom burane gas to crude oi l  Tire c: ir
rviii travei tiO rniles at il[} miies an irorrr on
one g:i l ion <;f butane, r iee rnventor claims.
He says ihis fuei costs about B1.L cents a
gai lon. ( l ie sets rhe top sseed at "better
than 70.") Only ,rne ciual i  of the secr.et
l iq ' .r id is require<i. in the boi ler beceuse i t  is
exhausted a-s vap()r inic ih.- rad.iator.,  con-
Censeci ancl leturneci fo the boi ier ' .

Tire vapor passes tht 'ougl i  : i : r  iniake vaive
into tire top oi the cyii:ider, a:rd l-ith :r
p Ie - isu le  o i  about  t5C poun is  per  sq i ra te

rqht- auturrrc; i : i le. i :ur he sa],s i t
sei l  ior :rruclr icss i i  ; i  , 'ct .s rnto ma<sffi li,li:LrlolXi"r!";'r'",i-',!l:,;:.1:"-,1':

l Ia -quuon-aDout  ; r j ) ( } .  1 le  i ;e i ieves  lhef * l : \ ' apor  
eng inc  r :L r r  he  usec i  i i i l  i re l i coo-

S:50. I{e irei i
i ; :r  i rel icoo-tlcrs and boars as ,""ii 

", 
aulomobiles.

biie. '. 'ott iii 'si cpr:n lhe fuci vaii'e unrter tli,:
bcgci ano tire i:r,r'n,jrs ce:r.r.1 ii].e tiom a
piiot U'dhc. Jirc:-r '. ', 'rii qct ii-r ti"te ca:' anri
iu-tl ,io.,u,t Lire r.htnr.tle lrtrvpi. ,)D rire rig[i

a {' i l i

.--.....€
3 u l r f  6 r  o n  c t d  F o r d  t h c s s i t - , /
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RETURN OF MAXWELL'S DEMON

Background  to r  a  Nea l  Equa l  i ze r  Des ign  Manua l

c o m p i l e d  b Y  S c o t t  R o b e r t s o n

3 .

4 .

5 .

F n t e n t s

1 .  I n t r o d u c t i o n
a .  A u t h o r ' s  n o t e
b .  K a d e n a c Y  e f f e c t

/ '  c .  P u l s e j e t

Z .  K a d e n a c Y ' s  U .  S .  P a t e n t s

K a d e n a c y  E f f e c t  T h e o r Y

P u l s e j e t  T h e o r Y

J e t  P u m p  S o n i c s
a .  P u l s e d - j e t  P u m P s
b .  W a v e s  i n  j e t s

furbioc urr i l  is  so l ight  t l r . r t  [ - r ' . r r
t an  l r r r i t l  r t  r r t  l t t .  l t . r r t r l '  \ ' . r 1 t ' r l

T u l l l r n c  \ ) ( l r ' l l l  \ . 1 \ ' ( ' \  t l t t t t r '  l l t  t t :

5 l l )  l l r t t r r r r l .  r  r r t t r l ) . t t r r l  r r  r l l t  t ! r r ' ' '  i POPULAP SCl tNCt .

J U L Y  1 9 7 2

B i l l  L e a r ,  t h e  i n v e n t o r  o f  t h e  L e a r  J e t ,  a l s o  w a n t e d  t o  b u i l d

r " i f - f " " l i n g  a i r  c a r s .  H e  v i s i t e d  B o b  N e a l ' s  s o n  m o r e  t h a n  o n c e  '

t r y i n g  t o  g e t  h i m  t o  r e m e m b e r  m o r e  d e t a i l s  o f  t h e  N e a l  e q u a l i z e r '

U " " U f E  t o  d i t " o " " t  t h e  w o r k i n g  p r i n c i p l e  b e h i n d  t h e  e q u a l i z e r ' s

a n o m a l o u s  a b i . i i t y  t o  g e t  1 o w  p r e s s u r e . a i r  i n t o  a  h i g h  p r e s s u r e

t a n k ,  L e a r  g " " " - i r p  s t ; l k i n g  t i l "  e q u a l i z e r  a n d  s P e n t  n i l l i o n s

a " " " i o p i t g  f r i t - " i ! " t n  t u r b i i e  f o r  i r a n s p o r t  v e h i c l e s '  H i s  p r o i e c t

d e a d - e n d e d  w h e n - h e  f o u n d  t h a t  h i s  c l e a n ,  q u i e t ,  a t 9  p o w e r f u l

s t e a m  t u r b i n e - " " " - " t  c o s t l y  t o  f u e l  a s  t ' h e  i n l e r n a l  c o m b u s t i o n

eng ine

P n e u n a t i c  o p t i o n s .  6 3 3 3  P a c i f i c  A v e .  t l L 5 3  '  S t o c k t o n ,  c A  9 5 2 0 7
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PROPIIsION SYSTEM FON
NONSTATIONARY APPLICATIONS

1761 Inventor: George C- Yeh, 2 Smedley Dr"
Newtown Square, Pa' 19O73

t2U Appi. No.: e67,6Y

1221 Filed: Jan.9,1978

t51l Ini. Cl.r " F15B 1102

iszi us.o. &/4r1; ffi/4t6;
6J/$3; €O/668; I80'zl65; I80/302

t58l Fieirl of Sestch ......"" """' &/371,4O7' 408' 413'

$/414'416, 5'13, 659, 65t' 593' 701: 180/4^1 F'
44 i l { ,65 A,66 B;  14/572

The adaptatiorr of a comprcssed-{iuid (such as com'

pressed-air) powered turbine in conjunction with the

use of a flywheel as a hybrid propulsion systcm for

nonstationary applications' such as vehicle cirive, is

shown and its practicality demonstrated. This propul'

sion system requires a nonpoiiuting fiuid. such as air,

and a source of mechanicai or eiectrical energy to com-

press xrid fluid and energize said flywheel' both of

which r:ct as energy storage media. An expander/com-

prersor unit, such as a turbine, is used for converting lhe

stored energy of said compressed'fluid into shaft Power
by expanding said fluid, and recovering the braking

.tr"rgy during vehicle decelcration by compressing and

storing the atmospheric air (if air is used)' Said flywheel

is used not only for providing peak powers necessary

lor vehicle acceleration but also for recovering the

braking energy during vehicie deceleration and refrlling

said compressed-fluid in an emerlqency' The propulsion

system can use the unl imited supply o[ air as the pn-

mary energy-storage medium and said flywheel as the

secondary energy-storage medium' The propulsion sys-

tem is not only regenerative but aiso quick-recharging;

it, therefore, has high energy-cfliciencies and broad

applications.
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AIR CARF ,\IER

OUT OF CONTROL!

For sixteen years I've been the lone voice in the wilderness. I've told the truth

about air cars to anyone who would listen. I've spent what little money I could spare out of

my personal funds and donations from others to build working models of concepts that others

have already proven to their own satisfaction but refused to demonstrate to the public. I've

accumulated thousands of pages of documentation to show that the dyramics of a tank full of air

can be arranged to admit low pressure air into a high pressure tank at an atnost negligible cost'

I,ve solved the riddle that physicists have been calling Maxwell's Demon since the father of

modern physics fust posed the question in 1870. I've discovered the secret of secrets in the

world of pneumatics, which is that compressed air can be manipulated to provide vast quantities

of free energy whose source is solar heat.

In my enthusiasm to present this clean, safe energy source to the world, I've poured

everyahing I have, and more, into the hope that someone out there with ample resources would

want to know and share as much about air cars as I would. Since I'm not an engineer, not a

msshinist, not a mechanis, a61 an inventor, and not a fundraiser, my desire to achieve my goals

through my own efforts alone was doomed from the start! Response to a recent ad has not been

"oo.rg1r 
tolusti$, producing the plans. Those who've ordered plans will get a refirnd and a fiee

ag-page 
"utalogolmy 

research findings, and pretty soon they can sell me a set of air engine plans'

As I am about to explain. I have settled on a new ordering of my priorities, and my plans are not

going to be available for some time.
A new attitude towards this project seems to be in order, so I'm celebrating my 40th birthday

by accepting my role as a researcher and compressed air advocate; a self-educated guesser, not ar

.ogio..i; more enthusiast than entrepreneur, more advocate than capitalist. I will no longer take

the-approach of the inventor who wants to push a particular design. While I do have my own pet

ideaq I don't want to limit my perspective to what I personally prefer' I want to build an

organization whose purpose is io help anyone who wants to develop efficient power production

urLg pn"umatic means, instead of trying to get there first myself I am quite capable of learning

the skills of engineer, machinisl, and mechanic, but this comes slowly because of time and money

published b1, heurcatic Optims, 6333 Pacfic Avc,. Ste. 371, Stocktm. CA 9520?, 209-478-8418, FAX209-952-7055



constraints. The results we all need to see-working models-will come faster if I concentrate

on raising funds using the marketable skills I already possess. When the money is there to pay an

engineer to design a iorking modef and a machinist and mechanic to build it, then the set of plans

will become available. I will soon be setting up businesses in oregon that will take care of

ordinary research cosrs, and instead of beatini m-y head against the wall tryrng to do everlthing

mysell I will begin to assemble a scientific, educational, non-profit organization to attract the kind

of funding needed to build working models. I will get professionals working on the pneumatic

solution, and then you will get your set of plans, 6d if you want youl pnertmatic power plant to

be the firstest with the -oJ.rt, then my storehouse of information is there to helP you get what

you want. I know you want to study, design, or build an air engine or your name would not be

on my mailing list.
I,ve already designed and built a working protoq/pe of the torquerack engne;the plans I'm

developing are for rir.g"r, more robust, otoi" efficient, technically zuperiorversion of the same

engine. The preliminar! sket"hes are finished, with the exception of the framework and valve

operating g.ui. I',r. already bought most of the parts to build the engine, and will begin building

it as soon as the rougir sketches aie finished in a year or two or sooner if I get firnding' For those

interested in the .ri-deo, the price has gone down. It shows the lvorking prototype of the

torquerack engine, along with an explanaiion of the basic components, and is I I minutes long' In

its present format it willio for $15 instead of $30 as advertised. If you have any questions, please

""1i, 
fr*, or write. tvty Catifornia address is a permanent mailing address, as is the fax number' My

Oregon phone number wil l  be 541-683-'1401 as of June l5'

SCOTT ROBERTSON
Founder. Pneumatic OPtions
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