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A DO.IT{OURSEIF
FUETGAUGE FOR

BOATIT{G| ECONOMY
By Bob Stearns BoArrNG EDTToB

Neasured amounl of lue!. a measureo course over which to run yout boat and a care-
fully measured elapsed time-these are the elements you need in order to compute your
boat's rnosl eflicient soeeds.

ll LTHOUGH gasoline prices
flhave been edging downward
recently, don't hold your breath un-
til they hit the lows we enjoyed dur-
ing the early 1970s. Even in the face
of a somewhat-improved fuel situa-
tion, you can still save a lot of bucks
at the fuel dock ifyou know how to
operate your boat as efficiently as
possible. One way to determine eas-
ily those speeds that offer the best
fuel bconomy is to use the simple
do-it-yourself fuel gduge described
here.

You can build it in an hour or so
with less than $5 in actual cash out-
lay. Please note, fiowever, that this
gauge is designed only for carbu-
reted engines and will not work
with any fuel-injected engine, either
gasoline or diesel. Also note that us-
ing the gauge is a two-person oper-
ation . . . one to manipulate the
gauge, another to operate the boat.

First, let's assume that your
boat's bottom is free of marine

growth, the engine is in good shaPe
(doesn't need a tune-up) and the
propeller is not badly worn. Each of
these items by itself can rob l0 to 25
percent ol your potential fuel econo-
my. If all three are seriously in
need of attention, you might be get-
ting only about half the miles per
gallon you should, and adding a fuel
gauge won't help much.

To build the gauge you'll need
these basic items: a quart milk jug
or similar plastic container translu-
cent enough to see the liquid level
inside, approximately 14 inches of
%-inch copper tubing, 4 feet of V+
inch (LD.) clear vinyl tubing, two
small hose clamps and the neces-
sary fitting to connect the vinyl tub-
ing to the gasoline intake on Your
engine. If your boat is outboard-
powered, this means the fitting that
connects your remote tank to the
engine. For inboards and stern-
&ives it's usually a hose nipple, one
end of which has Yz-inch thread.

The nearest marine dealer who
sells your make of engine can.sell
you one. So can most hardware
stores if you know exactly what
you're looking for.

Cut off one end of the copper tub-
ing at a 45'angle and insert that
end down into the jug through a
hole of appropriate size drilled in
the cap. A second very small hole
should also be drilled in the cap to
admit air as the level of gasoline
goes down. Two %-inch-long pieces
of vinyl tubing slipped down over
the copper tubing-one on each
side of the cap-ensure that the
copper tubing stays firmly in place
during the fuel-consumption tests.

One end of the vinyl tubing is in-
serted over the projecting end of
the copper tubing and held there
firmly with a hose clamp. The other
end is attached to the fuel fitting
identical to the one that connects
the fuel system to your engine and
also secured in place with a hose
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and narrow water tank. A 40- to 50-
gallon tank, approximatelY 5 feet
long and 14 inches in diameter is a
good size. GlassJined steel tanks
are most commonly available from
new or used gas or electric water
heaters. These tanks last about 10
years. Stainless-steel tanks with
specially designed inlet and outlet
pipes that decrease the mixing of
the water in the horizontal batch
tank have recently become avail-
able. These tanks should last a long
time, but are expensive. A 40-gallon
stainless-steel tank which can with-
stand typical house water pressure

costs about $400. Don't use stone-
lined tanks in this collector because
the lining may collapse when the
tank is placed horizontallY.

For inaximum heat retention I
recommend covering the tank with
a selective-surface foil. A selective
surface absorbs about the same
amount of solar enerfly as black
paint, but the selective surface radi-
ates much less energy back out
through the glazing. The selective-
surface foil costs about $40 to cover
one 4O-gallon tank, and tests have
shown it increases perlormance bY
15 to 25 percent. The foil is avail-
able through local solar-energY
stores or can be ordered from the
Solar Components Corp., Box 237,
Manchester, NH 03105.

Now, place the prepared tank on
a 2x6 frame inside the collector'
Connect the plumbing between the
batch tank and auxiliary water
heater. Allow the solar water heater
to operate for at least 24 hours, then
test the plumbing for leaks.

Either double or triple l.ayers of
glazing can be used effectively with
this collector. Glass provides an at-
tractive outer glazing. Teflon can be
used for inner glazings. Teflon has
high solar transmittance and is long
lasting, lightweight and moderate in
cost. Since Teflon is a thin film, You
will have to build a frame to sup-
port it with %x1/a-inch wood strips.

After installing the glazing, you
can complete the collector by add-
ing the glazing caps, trim, siding,
flashing and caulk. Bevel the lower
glazing cap to shed water running
down the glazing. Now, complete
the trim and siding. If you are using
wood shakes, work from the 45"-an-
gle side toward the house. Slide
flashing under the house siding and
over the upper glazing cap. Use sili-
cone or urethane caulk to seal the
r/g-in. seam between the glass and
the glazing caps, and where the col-
lector adjoins the house.
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liquid level, then empty the jug.
The distance between the two lines
now represents exactly one pint (%
gallon).

At this point; a word of caution is
ln order. In the interest of safety, do
nof .transport gasoline in this jug.
Carry it in an approved gas can and
use a funnel to pour those amounts
you need into the gauge. Do so
calefully, only when you're ready to
commencb testing.

To do the actual testing, you'll
need either a wateh speedorrieter or
a tachometer and a measured
course on the water to determine
speed. The ideal cornbination would
be a tachometer and a reasonably
accurate water speedometer to
eliminate the necessity of having to
calculate speeds from time/distance
information.

If no measured course is available
you can make one by using a tape
or a piece of low-stretch lin:e of
measured length. Choose a streich
of shoreline where the water is red-
sonably calm and drive a stake into
the ground at water's edge. Sllect a
distance that suits you frorii the ta-
ble of speed constants below and
drive a second stake into the
ground that much further along the
shoreline.

Dlstance
(ln leet)

Speed Constant
(ln thph)

660 (% mile).t,000

1,320 (1/< mile)
Z,MO (1/z mile)

Using the speed constant for any
given distance is simple. Just divide
the constant for that distance by the
time in seconds required to run the
distance. The answer is in mph. For
example: If it took you 28 seconds
to cover 1,000 feet, the answer is
1,000/28 : 35.? mph. The formula,
by the way, for determining the
speed constant for a course of any
length is: distance (feet)/5,280 x 3,6fi): sc.

Ftrel consumption (gph) is deter-
mined by using the gauge. It's best
not to do both speed and fuel con-
sumption at the same time. And it
makes no difference which vou do
first. Once you know both, lou can
determine mpg for your boat at se-
lected intervals over the speed
range (i.e., at intervals of 5(X) rpm
or 5 mph).

To determine gph at any given
speed or rpm, you fill the jug to an
inch or more above thb top line,
and hook the vinyl tubing up to

450
682
900

1,800

w
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your engine via the fitting. The ex-
tra fuel above the top line (that be-
gins the one-pint measured amount)
is to allow time for you to get the
boat on plane and the engine stabi-
lized at the desired.rpm or speed.
Start timing when the level in the
gauge just passes the top line; stop
timing when it just irasses the bot-
tom line. Then record the time in
seconds.

There's a fuel constant you can
use that makes calculating gph just
aS simple as figuring."ptr. Simpty
divide 450 by the time in seconds,
and the result is gph. For example,
if it took 40 seconds to consume that
16 ounces of gas, you would be
burning 5.6 gallons per hour. (If
you're using a small engine, i.e., 50
hp or less, you can mark the jug for
Yz pint and use 225 as the fuel-con-
stant figure.)

Determining rnpg is just a matter
of dividing mph by gph. Once
you've completed a table showing
speedS, ftrel consumption and miles
per gallon, choosing the most eco-
nomical cruising speed for your par-
ticular boat is just a matter of look-
ing for the speed or rpm that yields
the gieatest mpf,, just like in your
automobile.

As a rule of thumb, assuming the
boat is fitted with the correct pro-
peller size and develops the maxi-
mum-rated rpm at full throttle, your
most fuel-efficient cruising speed
will fall between 2,5fi) and 4,0fi)
rpm for four-cycle engines-and
3,500 to 5,(X)0 rpm for two-cycle out-
boards. If you run enough tests to
determine your mpg for ever5rthing
from 1,0O0 or 1,500 rpm to full throt-
tle, you'll note that there are sbver-
al speeds where economy really
goes out the window. Most notice-
able are while the boat is trying to
climb on plane as well as near the
top of your speed range.

Even if you tend to be a fuEl-con-
scious and conservative skipper by
nature, you might find to yotrr sur-
prise that backing off too much on
the throttle can waste almost as
much gas as sticking your foot in
the carburetor! This is especially
true of outboards, by the way. I

r"1
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Mileage also improved betrveen
testlng sessions at TRC. Mileage was
measured in  two ways :  on  a  chass is
oyno and on  the  t rack .  Dvno proce_
dure rvas identical to the'Oee'- ci iy-
driving scheduie, which also mel-
sures emissions. In stock concl i t ion,
th: 

I i":t_" got 80.17 -pg. Moain.J, l lgot 34.05 mpg. Both times it pu."J
emrssions requirements easilv.

Track.  test ing.  rvh ich is  c ioser  to
rent-wor ld use,  but  is  not  used by the
EPA, rvas the SAE J-10g2 fuut_"lorrol
my test  pr .ocedure.  This consists  of
three- modes of driving, supposedly
sirnulating urban, suluiban, ."a i. i_

to rs t i r te  d  r i  v  ing  cond i  t  i t rns .  F l i rs ica l  I  r . .
the .urhan c l .c ie  cor rs is ts  o fa  lo l  o l .s top_
and-go driving rvith speeds 

"p 
tn : iO

mph. The subulban .y.t" t . ,u. f f" ,o.
s tops  n  i th  sp t r .ds  up  t "  60  mpl r .  . \nd
thc  rp {61<1. ,1"  c } . t . le  has  no  s tops .  l rnd
an average speed of 55 rnph.
^ B-gfore modif icat ion. the Ficsta qot
2 l  

P1_Tps urbr rn i  36 . r j0 .  suhr r r .b . r -n :
i r n d  J  i . U { .  i n t e l . s t i r t e .  A f t e r  m o d i f i c r r _
t ion  the  f igures  n .e re  25 .27 ,  C6. t j6 ,  and
39.70 .  The reason fb r  the  lack  o f . im_
provement in the suburban cycle. sa.r.-s
Coodman.  \ \ .as  th i t t  \ \ .a te l .  \ . i tpor  gu in {
o v c r  t h e  h r a s s  t h r o t t l n  ' n , , h  i n  , n !
ca lb  coo led  the  shaf t ,  wh ich  in  tu rn
coo led  the  e lec t r i c  choke,  caus lng  r t  to
close part ial ly-and at those .;"; ; :
tner'€r \ \ 'z is not enough engine, heat to
overcomLr the cool ing eff lect of the
water on the shaft.

- ^ - 'Th is  happens on lv  be t r ,u .een 20  and
1u 1nn under  mi ld  acce le r r r t  ion . . .
Goodman says. ' ,We 

had not 
".r.our_r-tered this part icular combination of

t e n l p e r a t u r e  r r n d  d r i v i n g  c o n d i t i o n s
oero l 'e ,  so_  r r .e  d idn ' t  rea l i ze  i t  cou ld
laPPe.n .  l t  cou ld  eas i i y  be  cured .
t n o u g h , .  u . i t h  t h e  a d d i t i o n  o f  a  h o r _
water line running to the choke
element."

How the system works

.Bas ica l l y  what  happens in  the  en-
glne ts that an ultra-f ine rvater mist is
sprayed. through a special nozzle
mounted above the carburetor throat.
rvhere i t  is sucked dorvn into the rejet-
ted c.arb and into the combustlon
chambers, along rvith the fuei_air
mlxture. As the water_mist turns to
steam in the combustion chamber. i t
lorvers the peak combustion p.".rrlr=
a n d , e x t e n d s  t h e  p r e s s u r e  t i m e  r o _
ward the bottom of the stroke, rvhich
also keeps the nitrogen oxides don.n
(see drawlnq).

_ Water injection is :r solution for
these problems. It lets you run a hieh_
compresslon engine rvi th I ower_oct:rne
fuel, resulting in impro""d ;;; i;;mance and mileage. So claims pat
Goodman, presiderit of Guod;;; ir;_
gines in Winchester, Va.

Goodman backs his claim rvith aFord Fiesta he has ."oalfr"a. ft fru, o18:1 compression ratio; ,vater lniec-
tion to prevent detonation; ;;;;";; i l ;
head and different pi.tu". io ;;;;;;
more turbulence of the fuel-air mixfor more efficient Uu."i"g;. 

"na'lslightly dilferent .umrhuit"icfro.,e"d
p.artly to prevent the valves f;;;;;-
t ing the pistons at TDC, 

""d "l;; 
f;;;sl ight performance gainr. Bodv. Jr*lt r .a in,  and rvheels a ie s tock.

The Fiesta was tested at Transoor_
tat ion Rest ,arch Center  rTRC r  indasr

._: Liberry. Ohio. TRC i. tf," f u.g".i i l i"_
\ *  penoen t  veh rc le_ tes t i ng  l uc i l i t l . i n  t he

,U 
S O-w^1ed by rhe slare oi Oiri", ' in"

nuge d I Uu_acre test center does everv_
thing from crash_simulation tes#s
to fuel-economy testing fo. tf-r" i.u""l
portation industry.
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FETe@frFonrmproves smofl
cor's perFormonce
ond rnpg

By RAY HILL

With rapidly r ising gas costs, fuel
shor tages ,  and in f la t ion  n ibb l ing  a t
our heels, fuel-eff icienl englnes i i re
becorni ng, increasingly r mportant. Not
ort ly are the auto makers saddled with
lhe  t ; r . sk  , r f  mak ing  th t , i r  t .u r .s  ge t  be t_
tcr mileage, they must also r ieet in-
creasingly demanding emissions re_
clurrements.

,  
A . ,  u  resu l t .  mr rny  cng ines  tod i ry

knock .  per fo r .munct ,  i s  a  shadow o l .
uhat  i t  was  a  few years  ago.  and,  i f
you  ve  go t  an  o lder .  c r r r  rv i th  a  l r igh_
cornpressron  eng inr , ,  you  tn i ry  no t  be
i tb le  lo  run  i t  because you c in . t  f ind
gas with a high enough octane rat_
lng .

Goodman's Fiesta was f irst tested in
stock form at IRC. Then the 

"nul.,"wa.s modif ied and TIiC tested i t  again.
Mileage improvcd, performance' in_
creased, and emissions tests u,ere
passed with a cr.rnrfortable rnargin.

Whcn I f i rst he;rrd al l  this, 
- t  

,uu"
natural ly curious to learn mort,.  So I
trrranged to drive the c:rr,  and to takc
the ,eng i  n t '  ap :  r r . t  r r  nd  ph , , t , ,g , . , ,1 r l r -  i  t ' . '

I  n e  d n \ . ( '  w a s  i n t r . i g u i n g .  \ V e
topped off ' t le gas tank of n l ,r"nl gns
stat ion in Winchesterr, and then I
drove the car 81 rni les a"a t, ippeJ i i -of i .
again The tank took an even tr.vo gal_
1?ni Tl"J rver. ir i . . t( ,s to 40.5 mpg. . f  t l ,"n
o l  th t '  d r . i r .e  \ \ .us  ovo l .  c t r , , , k t ld  moun_
tarn  roads .  And I  madc no  l r t te rnp t  a t
iuel e-conorn-v, Iett ing rny heavy' lboi
nave l t s  wav .

Perfbrrnance is snappy. I jabbed the
acce le ra to f  severa l  t imes in  low and
s.econd gears and the t ir-es spun lmme_
d i a t e l y . . T R C  t e s t i n g  b * r r l s  t h i *  o u t .
r t t  Uoodman shorved me the  tes t  da tu
sheets. With the car stock ,,"a o +lO_
pound payload ( including the driver,),
zero-60 mph was 17.3 seconds. With
thc .mod i f i  ed  eng ine .  zero_60 t imt ,  rvas
a  l r v e l i e r  I 5  s e c o n d s  r a g a i n  w i t h  a
430-pound payload).

Engine compartment looks, normal except for extra plumbing.Hose held by hand is wate
oresq'ra -^^ i t- lot1l9 nozzle' Hose (arrow)go", t iopressure gauge on the dash. Other hose i ; l -r ; ; ; lRr;; ; :
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How the water-inlection system works:
Electr ic  fuel  pump pushes water into f loat
bow l ,  t hen  t h rough  ad jus tab le  need le
va l ve  ( f r om a  mode l -a i r p l ane  eng ine )  and
a  one -way  va l ve  (wh i ch  keeps  l i ne  t o  noz -
z l e  f u l l  a t  a l l  t imes ) .  A i r  I n j ec t i on  Reac t i on
( A l R )  p u m p  s t i l l  p u m p s  a i r  i n t o  e x h a u s t
man i f o l d ,  bu t  a  r es t r i c t i on  has  been  added
to  r educe  t he  amoun t  o f  a i r  t o  t he  exhaus t
man i f o l d .  The  l owe r  vo l ume  o f  a i r  needed
i s  due  t o  t he  l owe r  t empe ra tu re  o f  t he  gas -
es  en te r i ng  t he  man i f o l d .  A IR  pump  a l so
pumps  a i r  i n t o  t he  a tom iz i ng  nozz le
th rough  a  one -way  va l ve .  W i t hou t  a  va l ve ,
a t  t r a i l i ng  t h ro t t l e  and  h i gh  rpm,  vacuum
in  t he  exhaus t  man i f o l d  cou ld  suck  i n
wa te r .  One -way  va l ve  he re  i s  f r om  oxv -
ace t y l ene  we lde r .  A i r  pumped  t h rough
nozz le  d raws  wa te r  t h rough  nozz le ' s
many  t i ny  o r i f i ces .  The  amoun t  o f  wa te r
sp ray  anc reases  i n  p ropo r t i on  t o  t he  ra te
o f  a i r  f l ow  t h rough  nozz le .  Man i f o l d  vacu -
um d raws  t he  sp ray  t h rough  t he  ca rb  and
in to  t he  cv l i nde rs .

Modif ied Fiesta engine's head gasket is
removed by  Pat  Goodman.  H is  shop,
G o o d m a n  E n g i n e s ,  b u i l d s  r a c i n g  e n g i n e s
and does  au tomot ive  mach ine  work .

An a i r - in jec t ion  pump (s tandard  on
the Fiesta und many other- cars) is
used to control the amount of rvater
sprery leaving the nozzle above the
carb. Because the purnp normally 'sup-
pl ies rnore air pressure as engine load
increases (also the condit ion in rvhich
more water is needed to prevent deto-
nation), i t 's an ideal device for control-
l ing the volume of rvater spray.

The combustion chamber has been
designed to increase turbule'nce and
therefore provide better fuel-air mix-
ing. The chamber is comprised of
matching depressions in the piston
and cyl inder almost entirely under
the exhaust valve (see photo).

Goodman says the car can be pro-
voked to detonate, i fyou run i t  at ful l
thrott le for a long while and get the
pistons real l ,v hot. "But that 's a devel-
opmental problem," he says. "I f  I  had
oil  spray on the piston, as Mercedes
does in i ts turbocharged diesel. or a

RESTRICTION

WATER TANX

EXHAUST

f fnr'

With  top  o f f  a i r  c leaner  and a  shop a i r
hose connected  to  the  spec ia l  nozz le ,  a
f ine  mis t  i s  p roduced by  nozz le .  In  car ,
nozz le  p ressure  ranges  f rom 2%-10 ps i .

spark sensor l ike the one on the Buick
Rega l ,  I  wou ldn ' t  have i t . "

Advantages of the system
Increased perform:rnce, better mil  e-

age, and the abi l i ty to burn low-octane
fuels without knocking are the bene-
f i ts of this system, Goodman claims.
"Whut  you ' re  do ing . "  he  says .  " i s  us-
ing rvater as a replacernent for lead.
Lead rvi l l  give you the power, because
it rvi l l  let you run a higher compres-
sion rat io. thereby increasing lhe en-
gine's eff iciency. But lead is a harmful
pol lutant, and the higher tempera-
tures produce nitrogen oxides, anoth-
er no-no. Water not only takes the
place of lead; i t  also serves the func-
t ion of EGR (exhaust gas recircula-
t ion). rvhich is disconnected on Good-
man's Fiesta. The result is more fuel
economy: Running at a higher com-
pression rat io, the engine uses less gas
to do the same amount of rvork."

-4 .  " : . I "  ' . - * :1 -  - , "

Top half of combustion chamber is in cyl-
inder  head ( recessed area  around ex-
haus t  va lve  and spark  p lug) .  Top o f  f la t
p is ton  has  match ing  recess ion .

"Thermal eff iciency in modern en-
gines is almost nothing," he contin-
ues. "I f  car makers raised comoression
and used B'ater inject ion, they coulcl
use a smaller engine, increase engine
efficiency, and at the same time enjoy
the benefi ts of a smaller, l ighter car.
Less weight not only translates into
more mileage; i t  means that produc-
ing the cars rvould use less energy."

Why has rvater inject ion, which has
been tr ied many t imes before, not
been widely adopted?

The main problem, Goodman be-
l ieves, has been f inding a way to me-
ter the water properly. "At 60 mph,"
he says, "this engine burns f ive or six
quarts of gas and six ounces of water
in one hour. I t 's hard enough to make
the carburetor meter f ive quarts ofgas
in an hour, lvi thout trying to make i t
meter five or six ounces of rvater."

His trvo key solut ions: the special
lContinued on page 1591
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tviter injection
-_tCpntinued tro- pug" I l3l

\ .Yl::and 
usi.ng the air-injection sys_rem to draw the waler through ihe

nozzle. "Ihe nozzle does a .rrp"u._nr"
i:! "f 

atomizing. rn a rest Uv eiri"-
search a lew years ago, a similar noz_
zre .rvas used to atomize unfiltered
crude oil to run a tulbojet 

""gi;;;;test stand. The nozzl6 uU'"i"_lr"
practically anything," he says. 

---:-

, 
rne beauty of the system, Goodman

cralms, rs that not only could car mak_
ers easily incorporate it into o.inin"f
eng.rne designs, but that someone-with
a,nrg.n;gompression engine could alsoaoapt^the system to use the lower_oc-
tane fu-els available today, wiihotit
engine knock.

. He s_ays that modifying the combus-
tion chambers for more turbulence
isn't necessary fore r i ir*it, "",i"i ::,TiTli,,?:"*,iiii_
injection.pump (many .ur, huuu oreas standard equipment), and theplumbing to hook up the;y.;;;. 

-""

A]j ll" necessary ite_. u." ,"uaitv
_1:3]o?," 

(at auto_parts stores, junli_
yaros, hardware stores, etc.). And theaverage do_it_yourselfer can rnrk; ;i;;toof.yp, he.-.sqys. The only item not r

,rreadtty 
available is the paientua nor_ ,

l e .\, If you want to try this system onyour own _oldcr high_compression en-glne, uoodman wil l sell you the nozzle
lb. $?S- At press tinre hL *.";;;;;;:
lng,  c tetar led p lans that  out l ine ' the
parts you need, where to get thern,and how t<l hook them up. ff" i"t.na.
to sell-rhe plans for Se.Sd. al*,-b" ;h"
11.:,rlp issue is prinr"a, fr" -"" t.""
ava l lab te  a  k i t  w i th  a l l  the  par ts
needed to make the tnstallalli"T;;
:t?lT1rt"", wri te Goodma;il;;il;ea,9.^ru i9, i"# S;"ri"il:1H:i' lr"":

w.hat does the future hold for thisme.thod of water injection?

,^ltll^t", l-"int 
it's. i mpossi ble to say..,u,.nup...rts most l ikely use is to en_able 

, older higher_compression carsrnar have a knocking problem to runon today's.lowcr-octane gas. While intheory it should do this, at press timeno 
_retrofit on,an-older i,ied_.;p";r-

:i"^L_:r.qit]" had been _oa". inJ,rnougtl lt does seem to work satisfac_torily on the Fiesta. that engine alsohas modified pistons, head, a;d a;if:Ierent cam_

, 
Still, the system does seem worth

. 
rnve.stigating at the OEM Inu.f"fo.

i :11,:".s.. Whether it."., 
"o_p"t" fl_\. oraDry wrth developments l ike the

,r exaco engtne and others on the com_
o,Lqtton horizon remains to be seen.
^^ 

It certainly-is-an interesting techni_cal exercise. Will i t become more thanan ex^ercise? At this point, that,s anl-oocry's guess. ril



f ,

Water injection has been used in racing cars for years to boosl power. Now,
when everybody's trying to squeeze the most out ol a gallon of gas, they're
calching on with the common molorist. The device shown in lhe above draw'
lng is manulactured by Hydro-Air Corp. lt's operated by a car's vacuum lines
(in lhis case, the PCV valve); lhe engine creates a vacuum whlch sucks water
from the slorage tank and injects it into lhe intake manifold below lhe car'
buretor throttle plates. The waler lank holds 38 oz., will lasl about 400 mi.

! Is water injection an automotive
myth or another revived gimmick? Or
is it something that rvill help most
cars on the road get better fuel econ-
omy, better power, longer more main-
tenance-free engine life or a combina-
tion thereof? Govemment scientists
reporting on tests of various rvater
and water/alcohol injection devices
have reached varying conclusions
rvhen rating their efiectiveness. And
no car comparly, U.S. or foreign, in
the past 20 years has seen fit to
offer a liquid injection system as even
an option-not even on a turbodiesel
rvhere the injection of water or rvater/
alcohol rvould seem to be highly
beneficial.

When seen from Detroit's point of
vie,'v. that is understandable. Accord-
ing to Bruce Everling, who before
joining The Coodman Co. (an injec-
tion system manufacturer) rvas a gov-
ernment engineer with EPA, no car
company is going to add a device
which carries an implied performance
claim for fear of its recall potential or
complaints about performance. Such
an item is better left to independent
companies, they feel, until the bene-
fits of the device are taken fcr grant-
ed, thus making lawsuits on the ques-
tion highiy improbable.

But perhaps we are getting ahead
of ourselves. We should examine rvhat
the reasoning behind liquid injection
is and rvhat it's supposed to do to
produce beneficial results.

Have .vou ever noticed that your
car seems to run better on a damp
day? That is because the moisture in
the air is just enough to forestall deto-
nation and pinging, allorving the en-
gine to mn smoother. Early prototype
rvater injection systems attempted to
duplicate this phenomenon rvithout
real ly understanding i t .  ( \ \ 'ater in-
jection rvas first patented in 1904.)

Over the years, however, at least
partial knorvledge of what occurs in-
side an engine has been achieved and
the injection devices on the market
now are better thought out. \{ost are
controlled in some manner to become
activated under load instead of onlv
rvhen the engine is idling. The ques-
tion becomes not whether the devices
themselves u'ork-they obviously do
inject either droplets or vapor-but
whether they: 1) are worth the
bother; 2) create other problems; 3)
are useful for some kind of power-
plants but not others. Some research-
ers seem to indicate that the game is
not lvorth the candle and emphasize
that the effect of this iniection on a

(r*
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carbureted engine is not a simple one.
V/h i le  the  pcop lc  se l l ing  thc  l iqu id
in je t  to rs  o lx  io r rs ly  d isagree rv i t l r  thc
f irst part of that statement, thev total-
ly agree rvith the .""n,, .1 n"i t .

Hou the Water Helps. The rvater
injector works not because the cnqine
is buming rvater. but because the in-
jection process apparentlv cools the
flame front in the cylinder. Acldine
any one of several alcohols mixcd rvith
the tvater assists in this effect ancl is
be^lieved to give further benefits spe-
cified later.

The injection of the liquids does
severa l  th ings .  F i rs t ,  lhc r t , i s  a  g rea ter
potential for expnnsion of th-e fuel
charge sirrce cool ing mirkes i t  dcnser.
The result is bel ieved to be a nres_
sure_boost: the injet, t ion of rvater js,
in effect, raising the octane of the fuei
(a certainty i f  alcohol is used) bv
raising the fash point (the instrni
rvhen explosion occurs). The water's
cooling effect creates the conditions
for a more thorough combustion at
torver pcak ternperature. That 's rvlrv
i t  el iminates ping in many modeis
with moder.n engines. Sorne injection
makers even claim the water tums to
s.team and you'r.e gett ing added
"steam engine" power. Cooling of thc
charge seems to retard formation of
nitr ic oxide and i ts.di lut ion seems to
inhibit hydrocarbofis, althoush the
EP-{ has not yet confirmed this.

The second benefft, claimed bv
some .systenis, is that it cle:rns the en'-
gine, the exhaust and the carburetor

0 10 20 30 40 5{' O0
WATER IN THE WATEB.GASOLINE COMBINATIOT{, WETGHT PERCENT

These lwo
graphs show
lhe effects ol
waler iniection
on pol lulants.
In the top
graph, nitric ox-
ide was signif i-
cantly reduced
and carbon mo-
noxide also
lgssened, but
more slightly.
The effecl was
only noticeable
where carbon
monoxide lev-
els were rela-
tively high. ln
the lower
graph, the level
of hydrocar-
bons actual ly '
increased when
waler is added.
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B. Pefers and R. Stebar, SAE

WATER INJECTION

f ,rbon deposits, thus permitting the
\-.'to run cleaner and more efficient-
ly. A third benefft is that it permits

use of the lowest octane gas available
with no loss of performance. That
would be 70 octane in some parts of
the country.

It's also claimed that water iniec-
tion permits you to advance the spark
to lean out the mixh.rre and thus in-
crease fuel economy without injurious
effects. This may be true for manY
recent model domestics which were
set rich for best performance, so you
must investigate carefully rvhether or

not your car or truck falls into that
category,

After much research into what the
ffrms that are reviving interest in li-
quid injection are saying, the fact
remains that neither they nor the car
companies completely understand the

efiects of injection on the combustion
cycle or on the engine. But water itr-
jection still seems to have beneficial
efiects on nany vehicles under manY
conditions. Addition of alcohol to the

mix-ethanol, methanol or even just

plain isopropynol rubbing alcohol-

.r^ ' tainly has the ef lect of raising oc-
( : attd cleaning out carbon deposits
?vin faster.

Yet it is not even clear, according
to Everling of Goodman, whether the
liquid injection changes the rate of
bum, for instance. The Goodman ex-
pert believes that water in jection

proves beneficial because it increases
the differential between the highest
temperature the engine can reach and
the exhaust temperature. If there is
an increased differential, it means that
less work/heat is escaping through
the exhaust, he says.

Thus, if we know that in theorg
that rvater injection can provide bene-
ffts-power, elimination of knock or
ping and/or fuel economy by various
means-perhaps it's not really relevant
to know exactly urhy these benefits
occur, So we can proceed to the ques-

tion of which hardrvare works.
The Maru$acturers, There are anY

number of systems on the market.
They all have difierent hardware and
they all disagree about how to get

the rvater or rvater mixture into the
combustion cycle and in what form
that should be. The difficulty of the

z 'oblem comes from the admission by
/t .tually all that too much rvater kills
*Tuel 

economy (their main sel l ing
point), but that not enough really
doesn't have much effect on it one
way or the other.

They differ on whether the liquid
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can be suckcd into the engine or
rvhether i t  must be iniected. And they
differ on rvhether it should be in-
jectcd continuously or rvhether the
inject ion should vary rvith the ioad-
ing (that is, rvhen you press your foot
on the accelerator or rvhen you main-
tain pressure as the vehicle cl imbs a
hi l l ) .  And they dif fer f i rr ther on the
degree of atomization necessary to in-
sure good distribution to all cl4inders.

A number of studies on water in-
jection have been done, some com-
paring the mechanisms utilized and
the claims made. One of these was
at the University of Nevada Reno
by Barry S. Hr.rnter rvho makes the
point that it "is not applicable to di
rect porver or economy; rvater injec-
tion allows the engine to develop more
porver and thereby become more ther-
modynamically efficient."

Mr. Hunter, who is not convinced
that water injection is worth the cost
for the amount of benefits, neverthe-
less differentiates betrveen those sys-
tems permitting water to be sucked
into the system and those which use
pressure to push the liquid in. The
former are called vapor injectors and
they are the least expensive kind. In
this type, a carburetor vacuum line is
tapped and rvhen high vacuum oc-
curs the rvater is drarvn in. As Hunter
points out, high v'acuum occurs dur-
ing idle and deceleration, and one
problem to be solved-detonation-oc-
curs only under rapid increase in ac-
celerat ion ( load). So for this problem,
such vapor devices seem useless.

Moreover, the vapor injector auto-
matically leans out the mixture. This
can result in a fuel economy benefit
as long as the mixture does not be-
come too lean, which can cause in-
ternal damage,

It  is interestinq to note that Hun-
ter bccame interested in rvater injec-
t ion for cals because of the longtime
use of rvater inject ion on supercharged
airplanes. He notes that auto com-
panies in fact did offer water injec-
tion for a short period to counter the
low octane of the gasoline of the dar'.

Ilut ciin it be successfully transfer-
able frorn airplane to auto? The Cali-
fornia Air Resources Board has ad-
vised against at least one system for
rotary and diesel engines and those
wliich are fuel injected. Yet systems
have been marketed specifically for
diesel engines (on farm tractors).
Turbocharging and srtpercharging are
making a bit of a comeback as a wa)'
of making smaller, more economic en-

' ' : .
Ae this chart indicates, weler Iniec-
lion slows the combusllon process in
gpark ignition engines, lhus lhe en-
glne,liming musl be advanced il lfs
lo show a mileage impiovemenl, ,
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engine; reductiorl  of enginc rvear:
cure of detonation, diesel ing, and
ror r t l r  i r l l e ;  and a  rcdur . t ion  o i  e rn is -
sions. An EPA interim reDort norv
be i r rg  ch l i l c r rged repor te j  i rn  in -
crease in nitr ic oxide and rcduction in
carbon monoxide rvith a fuel economv
benefi t .

The Waag svstem is sold through a
<l istr ibutor netrvork. Lome Cameion-
presidt,nt of the company, says the

67

alcohol used costs less than one cent
a mile. It{ethanol is recommended. In-
jection occurs only under load. f
dress: Waag Products, EngineL
Fuel Systems Inc., 6.151 N. 

-Federal

Hwy., Suite 1220, Fort Lauderdale.
FL 33308.

Shelbg-Spearco's system injects a
water/alcohol mixture directly into
the carburetor. Ignit ion t iming must
be reset. A black box electronic co-
ordinator senses intake manifold vac-
uum and ignition rpm to determine
when to have water pump build pres-
sure and inject rvater into the car-
buretor intake. They recommend
operation on water-alcohol mixture.

Claims: fuel economy increase;
power increase; volumetric efficiencv
increase by cool ing intake air;  decai-
bonization of engine; and use of lorver
octane fuel.

This unit is sold direct or throush
selected stores and shops arrd is proir-
ably the most expensive of the liquid
inject ion systems. Address: Sperco
Performance Products, 10g36 South
La Cienega, Inglewood, CA 90304.

Coodntan Sgstems' injector is porv-
ered either by an exist ing smog pump
on the engine or a vacuum pump
provided and injects atomized droo-
le ts  d i rec t l y  in to  carbure tor .  A f t  t (
the smog pump or equivalent is ror\-.  .
to atomizer nozzle rvhich mixes this
air with '"vater or rvater/alcohol and
squirts it into the carburetor venturi.

Claims: increased mpgs; el imina-
tion of detonationl some decrease in
emissions; decarbonization of enqine
and carburetor; and greater 

"t-r[in"durabilitl'. Early literature claims you
can detach exhaust gas recirculation
valve and can advance timing for
economy reasons rvithout failing to
meet emissions requirements. This is

(Continued on page106)

gines provide enough porver during
acceleration to retain performance;
perhaps there is rvhere there rvill be
a, transferable expcrience from air-
planes.

So rve have dctcrmined that each
car may derive mor.e or less benefit
from l iquid inject ion and nray derive
differerrt levels of hencfi t  f iorn the
competing systens. To help you de_
cide rvhich of the nanv svstcms yon
might like to try, rve have compiled
information on a nunrber of them.
Unless .vou are mechanicallv inclined.
rve rvorr ld suggest . .ou har.e thcnr ir i -
stalled by an exper.ienced rnechanic.
Order of listing does not imply an.v
recomnrenclirtion.

Tlte \\/atg4 Sgstctrt injects a rvater-
alcohol mixtule direct lv into the car-
buretor. TIic maker recommends re-
sett ing the ignit ion t iming and re-
je t t ing  the  car l l r rc to r .  The pe ter r ted
device has an integr.ated, electr ical lv
opcrrted regulator punrp rvhich senses
engine vacuum, thus determinins
nced for the in ject ion operation. Oper-
ation with rvater-alcohol mixture irlus
a rust inhibitor or straight alcohol is
reconrmended

Wagg rnakes the fol lorving claims:
mi lenge inc . rcasc l  decarbon iza t ion  o f

A configuration of lhe
Goodman System ls'given at right. This
one is unique in lhal
il is powered by the
car's smog pump. Air
from lhe smog pump
is routed to the spray
nozzle which mixes
the air and water l ike
an alomizer does
prior lo entering lhe
carburetor. Goodman
claims lhal lhe device
will increase mpgs,
el iminale detonation,
decrease emissions,
and reduce carbons.

SOLENOID

CARBURETOR

POWER
FLUID

F A L L  1 9 8 1 / 5 9
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One o f  MCTHER's  seminar  s tudents  gave a  few lessons  o f  h is  own!

RON NO\AK'S DO-IT.YOURSELF
a c c e s  s o r y  a n 0  r e a  r 2 e d  I  h a t  t  h e  m t  l e a g e - e x .
l e n d e r  c o n s r s t e o  o l  l r t t l e  m o r e  t h a n  a  b o 1 .
t l e  ( 0 a r t l v  l r l l e d  w r l h  s o m e  m t r a c l e "  s o l u .
t l o n )  t h a l  w a s  n g o e d  w i l h  [ 1 ]  a n  u n d e r w a .
l e r  a r i  r n t a k e  l r n e  t h a l  b u b b l e d  a i r  l h r o u g h
t h e  [ q u i d  a n d  J 2 ]  a  m r s t . g r a b b r n g  o u i l t o w
t u b e  1 o  l e e d  t h e  " t o a m e d - u p "  v a p o r  d r r e c l .
l y  I n l o  l h e  e n g r n e  s  c a r b u r e t o r .  T h e  w e l  a r r
w a s  r e p u l e d  t o  h e l p  p r o d u c e  m o r e  e f f r .
c r e n :  l u e l - b u r n t n g  ( b y  a l o m t z r n g  t h e
S a s o  I n e  d r o p l e l s  a n d  t o w e f l n g  l h e  l u e l  s
l e m p e r a t u r e )  a n C  l O  r m p r o v e  t h e  p O w e r
p l a n l  s  o v e r a L l  p e r l o r m a r c e  a n d  l i t e  s p a n
( b y  c l e a n r n g  o u 1  l h e  e n g r n e  s  c a r b o n
O U l l 0 ! ; )

N o v a k  { r g u r e d  t h a t  h e  c o u l d  m a k e  a  s r m
r l r a r  i u e r . s a v e r  h l m s e l l  .  .  .  r l  h e  c o u l d  s o  v e
o 1 e  c ' o o r e -  W n a '  g a o g e '  c o u , d  n e  o u :
o a  i r s  u n d e r w a l e  a I  t u b e  t o  p r o d u c e
t h o s e  m v l a d  t r n \  a r r  b u b b l e s ?  W e l  t h e
l r n k e r e r  t o e d  J U s l  a b o u l  e v e r y  d e v r c e  h e
c o u l d  t h r n k  o l  ( r n c l u d r n g  t h e  p r n c h e d  e n c
o l  a  O Q a r e t t e  h o  d e r ) .  b u l -  t n  s p t t e  o l  h r s
e l l o r t s - l h e  b u b b r e r  h a d  h r m  s l u m 9 e c
F o r  l a c (  o l  o n e  s r m p l e  p i e c e ,  R o n  c o u t o n  t
g e t  l n e  w h o l e  d a n q  s y s l e m  t o  w o r h

T h e n  o n e  d a y  w h r l e  t h e  N e w  Y o r k e r
w a s  r u n n r n q  a n  e r r a n d  I n  a  p e t  s h o p .  h e
n o l r c e d  a  s m a l l  a 0 u a f l u m  a t r  s t o n e  l h a l
w a s  { w h a t  e l s e ? )  b u s i l y  b r e a k t n g  a n  I n .
c o m r n o  o x y g e n  s u p p l y  I n t o  t t n y  l t I l e  b u b
b l e s  l o  m r x  a  r  i n t o  l h e  l t s h  t a n k  s
w a l e r  R o n  b o u g h l  o n e  o l  t h e  l o w - c o s l  o b .
l e c l S  a l l a c h e d  r l  l o  h r S  h o m e m a o e  I n l e c .
t o r  s  u n d e r w a t e f  t u b r n g .  a n d - e u r e k a l -
n e  w a 5  I n  o u s t n e s s

T h e  e n l r r e  I n s l a l  a t r o n  p r o c e d u r e  w a s
e a s y .  I n e x p e n s r v e  a n d  l e g a l  ( R o n  d r d n  t
t r d d l e  w r t h  h r s  c a r ' s  E P A  e m r s s t o n s  d e
v r c e s l .  A n d  N o v a k  s  ' n e w  w a t e r - i n l e c t e d
H o n d a  r a n  b e h e r - a n d  l u r l h e r  o n  o n e  t a n k
o l  9 a s - t n a n  r t  e v e r  h a d  r n  t l s  l i l e l

S r n c e  t h a t  l r r s t  a i l e m p l .  R o n  h a s  I n .
s l a  l e d  h r s  b u b b l r n g  b o t t l e s "  o n  a l  s o r t s
o t  v e h r c l e s  . . .  l r o m  a  B M W  F l 6 0 / 2  m o t o r ,
c y c l e  .  .  .  l o  a  1 9 7 3  O p e l  G T  .  . .  t o  a  1 9 6 8
C a d r l l a c  l n  e a c h  c a s e ,  g a s  m i l e a g e  t m .
p r o v e d  d r a m a l r c a l l y l  S o ,  l o l k s ,  t h e r e  " a i n ' l
n o  r e a s o n  w h y  y o u  c a n ' l  g e l  b e i l e r  p e r -
t o r m a n c e  a n d  g a s  m i l e a g e  b y  b u i l d r n g
y o u r  o w n  w a l e r  r n j e c t o r  . . .  n o  m a t t e r
w h a t  l o r m  o t  g a s o l t n e . e n g r n e d  t r a n s p o r t a .
t t o n  y o u  r e  d n v r n g !  A l l  y o u  h a v e  l o  d o  t s
r e a d  l h r s  a r t i c l e ' s  s t d e b a r ,  h e a d  o l l  t o  t h e
n e a r e s l  p e l  s t o r e  t o r  y o u r  " a u t o  p a r t s " ,
a n d  t h e n  g e l  t o  w o r k  I

ED|IOF S NOTE People who read
aboul Pal Goodman's wAtet t ryectrcn sVs
tem (see "Water lnrcctrcn WEatdry'  n
MOTHER NO 59, page 16) may wondel
a b o u l  t h e  d ! l l e t e n c e s  b e t w e e n  R o n  s
homemade "catbutetor seuit tet"  and Pat 's
mote sophtstrcated-and, ol  cou(se, more
e x p e n s t v e - d e v  1 c e .

The mosl tmpottanl luncttonat o6unc.
l t o n  b e t w e e n  l h e  t w o  i s  t h a t  N o v a k ' s  i n t e c .
t o r  " b u b b l e s ' m o s t  t a p t d l y  w h e n  t h e  c a r  t s
tdl tng and least tntensely when the vehi.
c le s undet lul l  thtott le.  Goodman's smog.
pump.contrcl led lnslrumenl,  on lhe olher
hand. tncreases i ls vapot izng acttvt ly
w t t h  h e h e t  e n g t n e  o u t p u l .  P a t ' s  " m i s t i l i .
et  wi l l  therclorc ptoduce a much grcatel
ovetal l  boost in 9as mi leage than the do. i t .
y o u t s e l l  d e v t c e  d o e s  . . .  b u t  C a n  O n l y  b e
added to a car that alrcady nes a smog
p u m p .  R o n ' s  h o m e m a d e  S y s t e m  c a n  b e  i n .
stal led on iust about any vehrcle on the
r o a d  t o d a y . a
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WATER INJECTION SYSTEM

Y O U  C a n  l m D I O v e  V O U r  C a r  e n q r n e  S
r .  r  I  j , p L  . C O a O m ,

b )  c o n : l r u c 1 r r q  a  n o m e m a d e  w a l e r  I n r e c
t r o n  S v s l e m  l o r  a  l o l a l  c a s l  a 1  u n o e r
l l v e  d o l l a t s l  A n d  y o u  l l  s p e n C  t h a l  s m a r
a m o u n l  o l  m o n e y  ( h e c k ,  I  l a k e s  m o r e
c a s h  t h a n  l h a l  t o  b u y  o n e  l a n x  o l  e a s  n o w
, , 0 r . .  I  p - l r r a  \  O .  p a i l c  b e C a U S e  a l
l f e  I n l o r m a l r o n  y o u  l l  n e e d  l o  r n J e c t  y o u r
o w .  a u l o  r s  i l e t h t  h e r e  r n  t h r s  a r t r c l e !

l r , 4 O T H E B  s  s l a l l e r s  h a v e  I n s t a l l e d  a n d
l e s l e d  o n e  c 1  t h e  e n q r n e  a r d s  ( a n d .  b y

J e e p e r s  t h e  l h r n Q  w o r k s l i .  b u l  w e  c a n ' 1
l a k e  t n e  c r e d r l  l o t  t n v e n l t n g  l h e  b u r l d . i l

v g u r s e l !  d e v r c e .  N o p e ,  a l l  l n e  k n o w ' h o w
l o ' t h r s  h a l l - n o u r  { o r  l e s s )  s h o p  p r o l e c l

c o m e s  l r o m  a  v e r y  9 e n e r o ! s - a n d  c l e v e t
- v  s r l o r  l o  t h l s  m a g a z r n e  s  s e m r n a r s  . .
N 4 r  F o i  N o v a k

R o n  o p e r  \  s h a r e d  h r s  u n d e r  t h e - h o o d
' ' s 9 c r e 1  - d u r n Q  t h e  J u l !  M o l n e r  E a r l h
W e e k - v / r t h  e v e r y o n e  w h o  w a s  I n l e r

e s l e c  ( A n d  o n c e  t h e  w o r o  o f  h r s  b r a r n
s l o r f ; r  q o l  o u t .  t h e  I n v e n l r v e  l e  l o w  s o e n l
a s  m u c h  o l  h r s  v r s r t  l e a c h l n g  a s  h e  d r d
S l u d v r n g l l

A ; t u a l l r .  M r  N o v a k  m a d e  t w o  r m p r o v e '
m e n t s  t o  h r s  1 9 7 8  H o n d a  C V C C  s t a t r o n
w a g o n  b e i o r e  h e  s t a i l e d  t h e  l c n g  l r e k  l r o m
h r s  u p s l a t e  N e w  Y o r k  h o m e  t o  M O M  s
w e s l e r n  N o r l h  C a r o l r n a  l a n d  T h e  l r a v e l r n g
s e m r n a r a n  s  m a j o r  m o d i i r c a t r o n  w a s  l o
I n s t a l l  a  h o m e m a d e  w a l e r  I n J e c l r o n  s y s -
t e m  t h a t  t e e d s  a  4 r 1  H 2 O i a l c o h o l  m r s t  I n t o
F  :  v e h r c r e  r  c a r b J r e l o '  b L '  h e  a  s c
a O O e L  a  O  d O  t e O U C l n E  a l r  O d n r  U n O e -
t h e  H o n d a  s  t r o n t  b u m p e r .  l o  l u r t h e r  r m .
p r o v e  h r s  c a r ' s  9 a s  m r e a g e  1 E D l I O F S
N O T E :  M O T H F R  s  e v e r - b u s y  r e s e a r c h e r s
a r e  h a p l n 9  l o  t e p o t l - t n  a n  u p c o m l n g  1 s
s u e - o ,  l r l s  s e c a n d  l t h e  " l e n d e t  e x t e n d .
e r " )  t d e a . l

R O t  g o ' t t ' e . O l , O n  t O t  h , S  w a l e '  , 1 J e c l o '

l r o m  s o m e  a u l o m o t r v e  m a o & L n e  a d v e r .
l r s e m e n l s  t h a l  o l i e r e d  a  $ 5 C  l u e l . s a v r . g
d e v r c e .  T h e  c a n n y  N o r  - e a s l e r n e r  c a r e l u l l y
r € a d  t n e  l r l e r a l u r e  a b o u l  t h e  e x p e n s r v e
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WATER INJECTION. 6% GAS SAVINGS-
AND MORE POWER.FOR AS LITTLE AS 53.72

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

d a m p  a t r  t o  l h e  e n g t n e  s  t n t a k e  m i x t u r c  a n d  p r o d u c e s  a  v a | e | y  o f  b e n e f t l s - t n .
v o l v e s  l t t t l e  m o t e  t h a n  t h e  p u r c h a s e  o l  a  t h r e e - t n l e l  v a l v e  ( s u c h  a s  a  l t s h  t a n k  s  a t l
r c g u l a t o r ) .  a n  a q u a r i u m  a i t  s l o n e ,  l i v e  l e e l  o l  1 1 8 "  c l e a t  l u b t n g ,  a n d  a  s t t o n g  p l a s t t c

b a l l l e  .  .  p l u s  a b o u l  1 5  m t n u l e s  o l  u n d e r . t h e ' h o o d  t t n h e n n g .
When MOTHER s mechantcs tachled the rcb. they wete able to ptck up al l  al  the

n e c e s s a r y  p i e c e s - w i t h  t h e  e x c e p l p n  o l  t h e  5 1 . 9 8  D r a s s  v a l v e - a t  a  l o c a l  D e t
s h o p  l o t  o n l v  S l . 7 1 .  T h e  b o v s  l h e n  s t m p l y  d t o v e  a r o u n d  t h e  c o r n e r  a n d  r e c v c l e d  a
p h o t o c h e m t c a l  b o t l l e  l r c m  a  t t a s h  b i n  b e h t n d  a  p h o t o  s h o p .  s t o p p e d  b y  a  n e a t b y
p l u m b t n g  s u p p l y  s t o r c  t o  p t c k  u p  t h e  t h r e e - w a y  v a l v e ,  a n d  r e l u t n e d  t o  t h e  t e s e a t c h

c e n l e t  l o  a c l u a l l y  t n s t a l l  t h e  g a r t s  .  .  w h t c h  t o o k  l u s l  a  s h a d e  o v e t  t e n  m t n u l e s
Y o u  c a n  b e g n  y o u t  t n s l a l l a l t o n  b y  s p l l c t n g  t h e  v a l v e  t n l o  o n e  o l  l h e  v a c u u m

l ! n e s  w h t c h  c o m e s  l t o m  l h e  b a s e  o l  t h e  c a t b u r c l o t .  l l n  m a n y  c a t s  t h e  d t s t t t b u t o l
a o v a n c e  h o s e  w o u l d  b e  l h e  b e s l  c h o r c e  l o t  v a l v e  t n s e t ! t o n  H o w e v e r .  t h e  H o n d a

C t v t c  C V C C  t h a t  M O f  H  E R  o g e r c l e d  o n  h a s  a  v e r y  c o n v e n t e n i  1  l 4  v a c u u m  l t n e  t u n -
n n g  t o  a  l r c s h  a t r  v a l v e  s o  M O T H E R  S  c r e w  t a p p e d  , t l o  t h a l  h o s e  w t l h  t h e t r
m a k e s h t l l  c o n t r o l . )

N e r t ,  s e c u / e / y  s u s p e n d  t h e  l e u t d - c o n t a t n t n g  b o l t l e  t n  l h e  e n g t n e  c o m p a t l m e n t .
( ln lhts case out reseatch team labncaled a holdet l rcm an old coal hanget and

b o l t e d  l h e  a s s e m b i  y  t o  a n  e x l s t t n g  l a s t e n e r  o n  t h e  l e l t  w h e e l  w e l l  o l  t h e  H o n d a . )

O n c e  y o u r  t a n k  t s  n  g o s t l t o n .  d t i l l  t w o  1 / 8 "  h o l e s  t n  t h e  l o p  o l  t h e  c o n t a t n e r  .

o n e  o n  e a c h  s t d e  o l  t h e  c a p  T h e n  t u n  a  s u r t a b l e  l e n g t h  o l  t h e  1 1 8 '  h o s e  l r o m  t h e

r e m a t n t n g  o u t l e l  o n  t h e  l h t e e - w a y  v a l v e  t o  o n e  o l  t h e  1 1 8 "  o p e n t n g s  a n d  a l l o w
1  1 2  o l  l h e  l u b t n g  l o  e n t e t  l h e  t e s e t J o i r .

N o w  t a k e  l h e  r c s t  o l  y o u r  1 i 8 "  h o s e .  i n s e r t  i l  l h r o u g h  t h e  u n o c c u p i e d  1 1 8 "  h o l e ,

a l t a c h  t h e  a t r  s t o n e  t o  t h e  t n s i d e  e n d  o l  t h i s  l i n e ,  a n d  s l l d e  l h e  a e r a l o t  a n d  l u b e  t n -

t o  t h e  b o t t l e  u n l i l  i t  j u s t  t o u c h e s  b o t t o m .  f h e  l e l t o v e t  1 1 8 '  l t n e - w h t c h  p r o l t u d e s

f rcn lhe contatner-should be sntpped ol l  to aboul lhrce tnches tn lenglh

F t n a l l y . l t l l t h e  r e s e t v o t r - l o  a b o u t  a n  i n c h  l r c m  l h e  t o p - w t l h  a  s o l u l t o n  o f  l o u l
patts walet to one parl  alcahol ( lhe lat tet  keeps lhe walet l rom lrceztng In winler)

s l a r l  y o u r  m o t o t ,  l e t  t t  w a t m  u p ,  a n d  t h e n  a d l u s !  t h e  v a l v e  u n l t l  a  g e n l l e  b u b b l t n g

c o m e s  l r o m  t h e  a i t  s t o n e .  O n c e  t h a t  s  d o n e .  i l  s  t t m e  l o r  a  t e s l  d n v e !
M O T H E R  s  r c s e a t c h e t s  n a l e d  a n  t m m e d t a t e  t m p r o v e m e n l  t n  l o w  R P M  p o w e t -

which helped the Honda to accelerate up ht l ls thal  had prevtously tequtred a down

shj l l -and a stgnt l tcant rcduclrcn in vibql lon Bettet yel-at let  we tan thtee

t a n k s  o l  g a s  ( a n d  a  q u a i l  o l  l l u i d )  l h r o u g h  l h e  e n g t n e - t h e  C i v t c ' s  g a s  m t l e a g e

tumDed lrcm 32 to 34 MPG. Plus. much to the auto owner's sutpnse. watet tnlec'

t ton curcd a longstandtng cold weathe( Start tng problem. ln lacl ,  the dnver clalms

l h a t  t h e  m a d i l t c a l t o n  " p a n  l o r  i t s e l l  w t t h  t h a l  s t a r l t n g  t m p r o v e m e n l  a l o n e  . . .

a n d  I  h a l ,  i n  h t s  o p t  n t o n ,  t  h e  p o w e r  g a t n  a n d  g a s  s a v t n g  s  a t e  t c t  n g  a n  t h e  c a k e l

T H E  M O T H E R  E A F T H  N E W S
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\ A 20 to 50% gas mileage improvement can be yours with
(
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\ c re i l t e  
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ca l l y  enough ,  t ^ ' i - t i t c  t r i r {  t e t h -  )  f  i r e  l r ozz l e  i s  s t l ' e$ t ' r l  i n t o  

\ d r r r es i t s t ea rneng lne }  
z t e '  u t t e -wd }

nology has fa i led to f igur.c out  / tne top of  the ai r  c l r t rnt , r  nous !  
F ' inal l r ' -and nrost  s igni f i '  tank '  re lated hardware'  and

how such resulation "orr.r 'rr" l i ;;s ,;;, i . ir in1,' ,.,,,nute (lrop- /cantly-the conversion,of,L1, l lJ*l l l ,,,t;;tT,*t^"*",tffT;
l l loiJn',""'l i l. l i i ';;";:r:j; 'J; \i l lfti l '; i:.: ' i ' i,, ' in,' '"",n..,ii it". i; st,j,rrn consun,cs ]reat whichrvlrbea'alabretbvthe
t r . ep reneu r  (w i t h  i i  wea l t h  o t  / o r . t h roz r t .  i n ' r espo r r se  t . . r ' :  I  ( a t  : r  r a t e  o f  i r bo t t t  1 , 1 { )0  ca lo '  t ime  You  read  t h i s )  f o r  t t nde r

expe r . i ence  ana  i l genu r t 5 , ; , , , i  / ; . ' , ' ;  l ; ; ; r  i l . i  
" ng i . r , ' "  

s t ock  \ r i es  
pe r  g l a rn . f  t h t ' l i ( l L r i d )  a t  $50 '  a  wa te r  i n j ec t i on  s ! - s t em

a  pauc i t y  o f  c i o l l a r s  and  r l t : -  \ smog -con t l o l  
( l L ' \ ' i ces .  ] a  ve r y  

. c l i t l (  
l l  i n s t t r n t  Th i s  shou l c l  pa t '  f o r  i t s t l f  l a t  t he

srees)hassucceeclcrc l  \ ,  I )esl ) i t i '  h is  occasiot la l  cr i t i  iabsorpt i t rn 
of  

l l "1 ' .  
p- t "^ t - : : l : :  

: ,1: : . " t "HH:3.Tl , l l lT: : l : lt"", i-1';: i l i l i i ' i i ' i"u"n 
nt" J' '"\." ' i t '";"" ';;; '";;;,1:l: l l l '" 

tenrperatur" or conrbus- just5'000milesdorvntheroad

first \1,ater injection svstom fetfulator),bureaucracir.s, t 'rtt l t ion. from.rushing ," 
: l:t l i : l  ",It^i"t i^ti:t; l i l t ,; l ;:;T":;:

I , a t  coodman  i r l s t a i l e r t  n i s  f r sn r s ' o l  t he  g r - r ve rnn ren t ' s  
1 l l r :  T : : * ] " : " t u re  

o f  con rbus -  j us tb ' uwmr resoown t re roau

f i rst  \ [ ,ater  in ject ion svstom fe l fu l l r tor) ,bureaucracir .s ,  
t 'n t  l t ion f rom rushing to a s l tarp 

. .  
In addi t ion '  thL- s) 's tem is so

(on a I rorsche racing car)  ln , \s 'gr . . ic iotrs ly tnantrJ tor  a l l  
JReak ! : rs 

i . t  does tn a stanr l : r rd srmple to insta l l  that  i !  can be

1g64 ,  and  t he  rac i ng  o rgan i za -  l t h r :  t ime  an ( l  mo l r cy  t hey ' r ' e  / e l tK rne i  
dn t l  t hen  d ropp ing  ready  t o  r un  i n  l ess  t han  tw -

t i on  responded  by  uan rung  ; i .  l . ; ; " ; ; ; " . l . i r i , , g - r r i .  r y s t .m ' .  /  
n rp i r t l l '  o f  r .  I t i s t cad '  t he  ( : i l r " s  hou rs  and  t he  on l t  r ecom-

device .  .  .  i t  made tnn 
"" i ] t . l i "  l ; ; i ; ; ; , . . , t t r i ; r  r l * r ' ice:  th.r  i  heat  i t rcr t 'ases more s lo* l \ ' ,  mendcd maintenalr( 'e ls  a noz'

too fust ;  unctaunted,  r , " i "a,-  l : ; ; ; ; ; , ; r ; .  
i t . r i "  , . r .  r r r lect i . .  I  r 'e ; , . , l tcs a Io$'er  peak atr t l  r l t '  z le-c leaning (wi th ' inegar)

c i ded  t ha t -even  i f  t l i e  r ac l n ! t  l n l e ( , l r an l sm  ca re | , r l l 1 '  n ro t r i  \ s cen r l s  n r t t ch  mo r t ' g ra r l ua l l l ' '  t l ve - r y20 ' 000m i l es '

es tab l i shn ten t  1 i . ( r s r r ' l  t n t e res t -  I  t o r . s  cng lne  spc t rd  an< l  l oad  .  .  "  
( l n  add i t i on ,  ! he  l onge r  oVe r -  I I o$ ' t ' ve r '  t he  | ' l t u re  o f  t he

ed  i n  . , i n l p rov i ng  t he  r l r eec l " ,  j : r nd  p rov i d t s  t i l e  l ) r essu re  t o  a l l  combus t i on  du ra t i on  c re -  Pa t  Go t l dman  w i t t c r  i n i ec t i on

he was.  
"" '  

t  i l ; , r , ' i ; ' i i .o ' iuo, i . ' ' "n uni t ' .  ates r 'ore p.essure than does system is st i l l  L tndecided

Today,  several  near-bank- \$ 'ater  nozzleI  a stant tarc i  engine's cvcle )  iT) i : : : : f t j t i l : : : t i : l9 f : : i
.r i i i t f l ' , ;" ' ;" . i ' r ] j" ' t i i lu:o,t t . ,  1 By restr ict ing air p.essrrre ThLrs * 'ater i . ject ion ir lone bution with a large Ne$ York

mechanic owns a vehicle that l from the pump reit irer r i i th can nrake youl enginc rnore f i t ' t ' :111,t] : . : t ] . ."9.: :* i :3t^ '
nilii:';J'};;l;"li ':;i.i,i 'ji;l llJ"iii 'Ji' '"i';;"";;;;;;;*-;;; "iri"i""t 

(.ncr sas.thrirtv), but ure possibilitv or pcndins EPA

/  gue wi th:  a 19?g l . .orc l  l . ' iest i i  lh()sei  to atro, l t  z-r ;z  I 's l  ot  i r  goocl  meclr in ic can easi l l '  act ion against  people who

that  gets 50 i l IPG-i , ,  u, , , ' -  1. . " , ' i  , i  a.ooo RrI I  (measurecl  i r t lPr l rc utr^on .u1!  
o" ' " l l l : l  

: : : l i i : . "^ : : : ,  
a.utomobi le en-

'--","1'"1',.:;;1:,;,"'r,-,; -a',li"ir,,. 
l;,iih ; iii"t-t,,'"r"r,." sause.i , 1{'oLt.arnan, 

for instance, runs gine.ccesso.tes'

(Th is  rmpress ive  f igure  has  l thep.op" . r " ' i i o i , r i l : * " t " i  to ln i .F ies taa t .a127:1 ,compre :  , j : : : " ) :C l : f . : : " . : : : . t | l1
i::f ; '"' lH:}";;': '"i;;ffi: i;::1';""tlffi";';;;,;; '^;;[ai;;;,;i; H; can cto tni' u"' understand \'\hv de'ices that

LtR staffer, who accompanied \at 5.f  * i f  t l re rnotor brttns 
"/ in,, .* 

the reduced tenrpera- T1I"-1"^1lf .^ipl l l ) ] l" tT^"9;: i
co'ocrman on a 48-mire ;; ;  J;r;";  ; ;-* 

" ' ; ; ; ;- t t  
,r . , i t" . . f  t . ' , .o of combustion pt 'ei 'ents gulp gasol ine shotr ld be con'

around Winchester, \ ' i rginia. /  tor example-the gul lon oi r ia-f t fre not mal problems of pre-ig- 
I-". t ] id, '^ i t t"T:,1t: :",1] i i . : : , , : i

ffi:il ;#';;;;:'-i";;";";j;, (i:;;.ii'i;";.r"'iioj "1i,". i nitron a,itr nitrous "*i,i1.".*1i :.:i:.:":":T3:1,,1|'].'j::jll
lt*":"il:;".olJli' ',nl' i '"1- How? \. ;i;;;";i ett'itlonnrent) ln an' T:tll::i:l:j::::::.':j:
mal - t he  - sma l l  f ou r - cy l i nc l e r  So -you  may  be  wonde r -  f ac t ,  Pa t ' s  l i t t l e  F  o r r l  t ' e cen t l y  i ns ta l l  h i s  n t l z z l es  ( no r  IS  any

sipped only .95 gal ton () l  un- ing- just  no* i io""  r r ,ate l  inr-  Iopecl  throLl€{h thLr Fl l 'A 's r ig-  } ) ro- / ' ' r i ' - io} l ' r l  mechanic '  $ ' i th-

leacled gas.  )  prove gasolr le rn i terge:  Af ter  /or  
ous (  ancl-at  $3,001r-expet l -  ot l t  that  S3 C{ i0 n i t rous oxide

BACK ro EASrcs r*i:::'1";;i#;?.":::",:;;.1; {:il;,",:'#il: ;:l::,':lil,:;lli i";'j1",1"?};'":?:f '''J'"'Til'1
Like nrost  gooct  ideas,  ,n"  I  i , " " r ' i  0" ,  ^  .  .  .  i ; ;  i r r i , t  J , , '  

"  [mi=. ions.  
not  be al lo\ \ 'ed to nake them

Gooctnran u,ater  in;Jct io;  J"- \1] , ,  t i feL ' l  ra ise the octane of  
-  

.A.  h igh compt 'cssion rat io i r ta l l '

s l gn  l s  an  amaz tng l v  s i n rp l e  \ t nc fue l l  ca l l  have  many  bene l i t s  '

app roach  t o  a  t r i gn ten ing ryT t ' I ' h r s  h i ghe r  " i l a sh  po rn t "  bu t  f o r  t he  mos t  pa r t  such  ED ITo I IS  NoT I ' l :  I ' o t t  | t t t t

complex probl{Jm. In fact ,  the/  pfor luces tnree speci l ic  bene- "phtst 's"  in!o lye increeset l  obtr t in thc r lo; : l r 's  i / i \ f  / l l ( ' l io l l  '

p foduct ion system is muct- f  f  i ts  (  as wel l  a i  sorne of  f  .  po$'er .  \ Iost  fo lks asst tme-or l rooLs,  
"1 

;  i r :s  I - is l r r i is  
" t " '  i : . . ' .K

l ess  comp l i ca ted  t han i l ) ;  ; l : " k  . i r " " t s  F i : s t ,  because  t he  * ' a -  i u r ' e  bcen  l cd  t o  be l i c ve - t i r a t  r i ( t t t  t ) t  o l h t ' r  i : ' t . . ' " ' i  l r r t t ' l '  \

t o t ype  mode l  p i c t u r cc l  i n  t hq  t e r  coo t s  l l r e  gas -a i l  m i x tu r t ,  n l o f ( '  powo r  r l l u i l l l s  n . l t ) r e  g i l s  J " ) l ) l  1 l J / l s  I t t t p r t r l  l ) r r :  i r '  l t i c  '  
l

,- &ccompanying pnot.,.. i : i ;,1 i;;,; i ; s' '" ' i ; l  p:l ' l l l l i ]^t ' l : 
f l j :^:""'umptiorr' 

\{)t st)l A' Dc|r 7"1It.Y 6q;i ' \{ '  i lr l-d?r' I

/  s i s t s  on ry  o r  an  a rom iza t i o r f \  expans ion  ( s i nce  p ressu re  i s  j co rnp ress ion - l a t i o  h i ke  r i oes  r l o r t  s l r c r ' l  l l  i t i i  h '  \ " r '  I ' i ) '  
f

(  nozzle,  ptus , . "o 
- 'ot i , ' *u. , \  

t r i leet lv  proport ional  to tem- l r t  cnangc ei ther r i isplace- t t i tL io J26t) t  t  
_- /

l r c  
'  
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i 'aust ics and water  for  a rn in imum 'J i  f  I  30
made clcar b-ut can be made in anY co

vcafs or  more even under thg worst  o l ' ('  
The only thing that removes it, and t

aromatic solvents' There are so many us

Ipdustr ies,  Inc.  wi l l  be a major ,  major

Some of the more exotic situations I

years of testing and perfecfing include
of any boat or shiP and get a few knc
- did you hear that Ted Turner?

Automobile rust Proofing is big bu

resort to thick greasy coatings appli '
tfrey last only 36 months generally spl-

noi tutt.t proof, however) and goes o
part of total use picture'. For' instance
that  can be appl ied to paint ings ' .orQ
to Ul t ra v io let  radiat ion,  the par t  t
yc l low. ; .

And of course the new Product mql
solves one of the rnajor problemq for'r
water proofing. Anakar sti iks !p any

rcsists rvatcr acids' caustics apd, rustj

nothing to it, but don't try elir lrosta;i

, One*other thing, dirt has a hard.tir
and perhaps even "non-polbrl" Bein!

it would beat barnaqles .-,wfrich are,
. not yet, but I'm working on,ittali-' 

f
,  :  

,  i . " r " * * t * i r

Mone't', rinonq', tnone)' nakes thi',

Tiic. ! 'yrics frorn the \onq olrt oq "Cl
pcopli money is imflortant. HO'lvevel

all ihould know, especialty ounCong
book: "Thc Creat'Cookic Jar,t! by.D
iccriqn) ancl I 'wdnt tq.shhre a tid6ii dl

ni. Popp uses words verY carcf
defirt it ion of all the terms for ecoDon
tlre follorvirrg hriel 'syntlpsis on therrK
today I found vcrY inleresting:

l.Tlte currcnl Fcderal Rescrvo notEs
"They have a.number of undesireal

tion (as opposed to sold into circulal
to  br ing them into c i rcu lat io .n. 'Thcy.n
not bona fide notes' (Dr' Po1-rp has ;
wr i t ten ev idence of  a promise to nay. '
such cvidcnce-
' "The lrederal Reservc banks obtai

cost  of  the paper and pr int lng.  At  th
pcr  nole.

'. ' l f  a local bank slroulb rvish lo <

Fcderal Reservg bank an intcresl bcar
valtte of the notcs i l receives. The Fet
or t  thal  t rorrd.  ln  c t ' fcct  i t  rccc ' ivcs i t t l
o f  the paPc' r  and Pr int ing.

"Wc said thc Fcderal  Rcscrve l lo tc '
.  are ccr t i l icates of  legal  tendcr  s igncd

treast t ry  of  thc Uni tcd Statcs.  Thcv a

Rcscrve bank.
"Thert '  i i  no need for  the Urt i ted 5

Fcdcral  Reservc banks.  l f  the govr- r t '

tcndcr ,  i t  cot r ld  isst rc  thct r t  as.st rc l t  I

tcrcst-bearing bond s'otrld bc necded '

Norv le l 's  contrast  h is  l i r t lc r  s tatenr

bodied gold and s i lvcr  co ins:"  I
"Thelr  dcs i rable qual i t ics were thd

. tcrest-bearing debt was incurrcd' 
' l

?nyth ing be&use thcy had fu l l  exchai' 
'  l 'Th.'-on" undesirable quality the !

lhat Congress lrlaccd a fircd cxchanf
at  rhe t in ie thcy rvcre mintcd.  That i ' ,

"Thc coi r rs  would have staYcd i i
c lcchrcd thc lc ; . r l  tc l rd. ' r  va luc to bel

,1. tcnt  of  t l t r - -  co ins ' i r l  the t in ies t l tc  c f .
pnyur int . ( in  taxcs)  or  paid orr t  by thr

: th3 writcrs 9f 111;-Coirsli l ttt ion mts'

Mo t regooc l rep ( ) r l sonChar l i eB rov ,n , sP tn t , e rPuk l rum id i J ' i e r f o r sav ing
gasoline and getting u.i i., pti iotmance from your auto: New accolades pour-

ins in  nake t r r is  device the most  consistant  of  a l l  t l . rc  gas-saving, 'c lcan-ai r

pt?,"ritf ig g"dgets so far investigated'' - fn . r . i i .  
a lot  otgooe. , ,  ani  g immicks adver t ised rhat  promise to g ivc you

, 
X-percenr beuer rnitea!;;; i ; klep your clunker's exhausr from polluting the

atmosphere. . .c la ims ur 'gon.  th i f lg ,  per formancc is  another !  So far  the s imple

;;i i l i i ; , Jeiigncd u,v . 'p"i iJ"'*roup hcaded by retired Air_Force colonel
:Char l ie  Brown (mai l ing uOOi. t t t  88"01 S'  W'  l l6 th St ' '  Miami '  F lor ida '  33176i

,is the only device r .?n fl"ppify report has not-had a single detractor' Ths

power-pak is  so s implc i t  mu. i  be 'emba.ras ing io  Detro i t 's  bra int rust"  ! t  is

,no1ting more than a ceramic circle or venturi shape and a watcr. drip system'

The water drips-onto the cerarri ic, ihc porous qeramic naturally shapes the
'water  

in to 'mot . .utur- r i i .a-atopt . i t  which mix wi th the incoming a i r  ano

t,urriOiiV it before it . i^.r witl i  the fuel in the carburetor. Everybody knorvs

cars run bet ter  in  fog or  l ight  ra in!  "  . ' '  ,
,, Anyrvay; Bou seaueJ oitt" *ogu'ine l00l Tiuck & Van ldeas has tested the

,power p"ak in tis gas-'guzai"g 
""". 

Here's what Beaver rvrotedii.hc endbf his

alticle in the Novdmber 78 issue:

, . ' ian., 600' miles ol" ;;;;; '"1's use. (with thd van's air-conditibning

I. ll 'ater ntpph'hose
2. .1lr l'enr
J. ll oter draitl
1. tl &p dmin

5. ll oter
6. ]'enl uri <trcu o l' tttttxi ttt tt ttt lm nt iil i l ic ut i o n

7. ,.lir hilter
8. llumidilictl uir to corhltcl.rr

operating) the Power Pak has resulted in an increase of L9 miles per gallon,

increaieJ'performance and lower enrission levcls. It should- desc'rve seri^otts

consideration by any Van or RV owner bgcause it wil l greatly lorver you.r fuel

costs, ,  .  "
And then there is this letter frbm Exchanger Dale Scott of Seattle, w9:tt-

ington:""Dear 
Tom Valentine, Last year I wrote to Charlie Bro-wn and ordercd a

Power Pak.  Wel l  i t  toot  r .  to  Augqst  of  th is  yeer  to insta l l  i t  on i r r l 'car .  I  fce l

that  my car  has some added power,  but  at  the t im;  I  was har ing problems
-keeping water in the Power-pi| i. I wrote to lrlr. Brorvn'and he inrmedirt€ly l

, '  , .n i  m-e an addi t ional  c lamp and,a bot t le  cOnla iner ,  t l t r t t  I  br<, l le '  I  insta l lcd
" ' ' them and took a trip, Nlyrnileng. q'cnl f loti l  22 miles pcr gallt lr l to !6 rniles pcr

e-li. i ,t! f,f r- Bro,ur, irur bl.,-r nrtxe than prompt in leplyirlg 1o all nry lcttcrs atti l  '  j .
' . , f , t , c s r i o , r s ' A v e r y p l e a s u r r r ; I r c l p i r r l p 3 r : J t l . ' ' , i ' , '

The orir ', irr. i i  Porver Pall rvas J ce;'arnic rirrrt t l tat i l ts it l tc l i tc it lr cltarlt coll l '  .r
,  , , .  ' t  i .  . :  .  - .  : ! . . .  . : - . - . .+. , : . - - : . , , -  ; , j . - . r ,ah;- l i :  l : : : . : . r  : , f : ; l : l i l l : : l :3rrg a i . ; jc-g j . t , ! i l i  i r ! i .  r . -



converters and the auto moguls feigned
frustration at being told to install them,
when all along it added to profitabil ity
and a great deal of free advertising via
media news stories.

One might ask, why not take the
thing down to your local auto dealer
and get him to test it?

"The manufacturers have a policy
that forbids dealers from testing new
devices or concepts," Brown pointed
out .

Meanwhile, mil l ions of Americans are
subjected to televised propaganda about
EPA mileage estimates designed to sell
cars and major oil companies advertise
how hard they are striving to provide
the "energy needed to keep America
r o l l l n s . '

Br6wn admits that his earlier device,
the "Ring of Power" caused rust prob-
lems and was expensive because it was
made of ceranric ti le. But the Power Pak
solves both problems and fits easily on
all vehicles.

"One of our problerns certainly must

be the rash of gas-saving gimmicks that
popped up across the country over the
last few years. These useless gimmicks
have given all such devices a bad name."

Carburetion devices have come and
gone throughout the history of auto-
motive engines, and the auto makers
steadfastly deny that anything more
efficient than what they manufacture
has ever  come for th.

Some of the "better ideas" did turn
out to have major drawbacks. The
famed Fish carburetor invented by John
Robert Fish was indeed more efficient
for racing cars and hotrods, but for
around town driving it left much to be
desi red.

The equally noted Pogue carburetor
invented by Canadian Nelson Pogue
could indeed obtain fantastic mileage --
but it did not give the car the necessary
performance standards American drivers
demand.

However, Brown's Power Pak and
Ben Polo's Equalizer are in a class by
themselves. Neither are mere gimmicks;

tu?..r.dtffiYlfry't"".X.,,{i}/&.48'.. rt'1ffi-'ry-}tg4w-43

Charlie Brown demonstrotes how simnle it is to install the Power Pack humi-
difying system in today's outos. The air filter housittg on all modern vehicles
is ideol for the unit.

Detailed Testing Indicates
Brown's Sysfem Works Well

Dynamometer tests of t l ie Power Pak
were made by several outside firms. One
series of tests were conducted by
Autohaus Mart, a Mercedes-Benz dealer
in Pompano Beach, Florida.

The two vehicles used for testing
were a 1973 Mercury Marquis with a
429 cubic inch displacement (CID)
engine at  5,217 mi les on the odometer
and a 1973 Pontiac Grand Prix rvith a
400 CID engine at 7,452 miles.

Another dynatnometer test was con-
ducted by the Engineering department
of the University of Miami on a 1973
Chevrolet with a 350 CID engine at
25,744 miles.

All the dynamometer tests showed a
clearcut maximum increase in effective
road horsepower of 20 per cent in the
50 - 70 miles per hour speed range.

All the tests took place in South
Florida where the humidity is already
high -- the results should be even more
impressive in the southwestern part of
the U.S. or in the mountain states.

There were also imoressive resuits in
mileage tests of the Power Pak on rotary
engine equipped cars.

Additional testing with a 1977 Buick
Electra 225, four door passenger sedan
equipped with a standard General
Motors 350 CID engine rvere made last

3l
both rvork and have impressive test
credentials - and both can be inexpen-
sively installed on present vehicles.

Rather than attempting to force new
carburetion systems down industry's
throat -- as several inventors have trierl
to do and failed - these inventors hari
found a way to make today's fue\
systems, in both gasoline and deisel
engines in the case of the Power Pak,
work cleaner and more efficiently.

California has at least acknowledeed
Polo's Equalizer: Brown has been toti l ly
ignored. His Power Pak deserves a fair
hearing and trial.

Brown repeated his statement, sti l l
incredulous that the powers that be do
not  act :

"Here is something that can be in-
expensively installed on existing cars:
giving them longer l ife and better
performance for the investment.

"In addition we help clean up the air
and save fuel."

The automakers certainly cannot sav
thatl Nl

December.
The vehicle was tuned to factory'

recommendations then a run was made
using a Space Kom model 6100 digit-
f low-digital miles per gallon meter and
totalizer combination rvhich was factorv
calibrated to within 2 per cent of
accu racy.

All road tests consisted of four runs ,.
of between 2 and 2.2 miles in both west
and easterly directions to negate wind
factors. The test series commenced only
after the vehicle had attained 55 miles
per hour under cruise control.

The four test runs rvith the standard
vehicie indicated an average of l6 miles
per gallon fuel consumption at 55 miles
per hour .

The four test runs with the Power
Pak indicated an average of 20.56 miles
per gallon.

A third series of test runs were made
and this time a product called "Moly
Mach-7" an engine lubricant developeti
by a Dallas, Texas firm, was added along
wi th the Power Pak and the mi leasi
average was 21.48 mi les per  gal lon.

Charlie Brown's Mercurv Marouis is
as finely tuned and equipped ui uny
standard vehicle can be. He obtained an
average fuel consumption rate of 1.7
miles per gallon around town and a top
of 11 miles per gallon cruising at 55
miles per hour.

After 22,000 miles of testing his
various humidifier devices during the
development stage he shows an average
around town miles per gallon consump-
t ion of  betrveen l2 and 14.5 and a
highway speed mpg figure of 20.1. i

Overall the tests indicate that the -

Porver Pak humidifier increases mi,les
per galion by 28 per cent. t$t
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Mirac le  mi leage boos ters?
O r  a  m u l t i m i l l i o n  - d o l l a r
swind le  o f  U.S.  motor is ts?

By JIM DUNNE

Would you buy a device that lets you
drive 140 miles farther on a tank of
gas? Of course you would.

But do you believe there is such a
device? Apparently, a lot of Ameri-
cans do; they spend mil l ions of dol lars
each year for devices advertised to do
just that--teased by the notion that a
miracle mileage booster exists some-
where.

Recently, I  visi ted the Environmen-
tal Protection Agency laboratorics in
Ann Arbor, Mich., wherc government
engineers examine al leged fuel-
stretching devices to veri fy claims of
extended mileage. A special test ing
program was set up, and over 60 de-
vices were run through the lab. "So
far, all we've found is zero," reports
Peter Hutchins, project manager at
the lab. "They're sel l ing miracles, and
we've found none."

Gas-saving products fal l  into sever-
al categories-ignit ion devices, fuel
addit ives, air-bleed systems, vapor air
bleeds and water injectors, and air f i l -
ters. The EPA sampled them al l  and
here's what it found:

lgn i t ion  dev ices

These promise better fuel economy
and cleaner emissions. One such de-
vice made by the Special Formula
)ompany of Minneapolis consists of
-entrifugal advance springs that re-
place stock parts on 1974 GM cars.
The EPA test results, however, shou'
that the springs, which provide less
tension than stock GM parts, produce
no stat ist ical ly signif icant improve-

EPA project manager Peter Hutchins cra-
dles some of the gas-saving devices test-
ed  by  h is  agency  a t  government  labs  in
Ann Arbor ,  M ich . ,  shown in  background.

ment in fuel economy, while exhaust
emissions of NO*, CO, and HC jumPed

33-38 percent.
A second device is the Paser Mag-

num Electronic Anti-Pol iut ion En-
gins Economizer. The device f i ts be-
tween the distr ibutor and the spark
plugs, and is supposed to transfer en-
ergy by a metal connection between
the plug wires. EPA's conclusion:
"Paser Magnum shows no measurable
effect on exhaust emissions and no
effect on fuel economy."

Note that by simply advancing or
retarding the t iming of your engine,
fuel economy rvill change significant-

Continued

How the EPA tests the devices
Here's how the EPA tested the devices de-
scr ibed in  th is  a r t i c le :  A  tes t  car  i s  run
through the  EPA c i ty  and h ighway emis-
sions tests without the gas-saving de-
v ices .  Then a  second run- th rough is  made
wi th  any  ad jus tments  recommended by
the  manufac turer  o f  the  dev ice ,  bu t  w i th -
ou t  the  dev ice  a t tached ( t im ing  or  carbu-
re to r  changes are  made a t  th is  t ime) .
F ina l l y ,  the  car  i s  tes ted  w i th  the  gas-sav-
ing  dev ice .  The resu l ts -wh ich  inc lude
emiss ions  leve ls  fo r  hydrocarbons ,  ox-
ides  o f  n i t rogen,  and carbon monox ide ,  as
we l l  as  fue l  economy-are  compared.  In
some cases ,  the  cars  a re  " run  in "  fo r  hun-
dreds o{ miles by operators who fol low
the manufac turers '  ins t ruc t ions  so  tha t
the  dev ice  has  a  fa i r  chance to  "mod i fv "
the  eng ine .
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A close-up look at devices tested by the EPA

r

T iny  ho les  d r i l l ed  t h rough  M in i  Ca rbs  a re
des igned  t o  adm i t  add i t i ona l  a i r  t o  t he  ca r -
buretor .  EPA tests found no provable fuel-
economy increase wi th them.

Test engine suffered burned-out valve
when th€  Mark  l l  vapor  in jec to r  was  in -
stal led. The air-vapor bleed device offered
no fue l -economy improvement .

Better  atomizat ion and vapor izat ion of
ai r / fuel  mix is  supposed to occur wi th the
Hydro Catalyst  insta l led between carb and
eng ine .  EPA  found  no  ga in  i n  mpg .

Up to 50 extra miles per tank of gas is
manufac turer ' s  p romise  fo r  Tephguard .
EPA tes ted  i t  and found no  mpg ga in  o r
lower ing  o f  exhaust  emiss ions .

Finer droplets of air/ fuel mixture are said
to be produced after instal lat ion of Fuel-
Xpander. EPA says i t  performed no better
than other tested gas savers.

ly in most cases. EPA tests of spark
timing shows that highway fuel econ-
omy ban drop as much as 11 percent
when the timing is retarded five per-
cent from its recommended setting.
But, by advancing the timing five per-
cent, highway economy can improve
by as much as six percent. These tests
were conducted by simply comparing
different spark settings. No "miracle"
devices were added to the car. The
phenomenon is important to remem-
ber, since many device manufacturers
recommend a change in timing as a
necessary part of their installatiot
instructions. That means that if an in'.- .
crease in economy does occur, it's
probably caused by the timing ad-
vance.

Most cars on the road today need
a  t u n e u p .  D e v i c e  i n s t a l l a t i o n  i n -

Synthetic/super-sl ippery oils :
Inc luded ' in  th is  g roup are  a l l  the  new o i l s
that promise extended l i fe and improve-
ments in fuel economv that result from
their "sl ippery" nature. In one test, of
Ana lube,  a  syn the t ic  eng ine  lubr ican t
made by  Env i ronmenta l  Lubr ican ts  Com-
pany o f  New Br i ta in ,  Conn. ,  some im-
provement i  n fuel economy over the base
10W40 petroleum oi l  was found. l t
amounted to  3 .6  percent ,  o r  less  than ha l f
a  mi le  per  ga l lon  o f  gaso l ine .  The accura-
cy of this test, however, is not dependable.

I t  i s  impor tan t  to  no te ,  though,  tha t  the
EPA team feels that synthetic oi ls do offer
fuel-economy advantages-probably two
percent*and is devising t ighter tests to
f ind out exactly what the advantage is.
R igh t  now a  base l ine  o i l  (a  10W40 type)  i s
be ing  fo rmula ted  to  measure  aga ins t ,  and

wi th in  a  vear  the  resu l ts  shou ld  be  in .  l f
the prel iminary EPA results are proven
rlght, synthetics may eventual ly replace
pet ro leum o i l  in  new cars .  Economy im-
provements then can benefi t  both the
consumer and the car manufacturers,
who must  meet  t igh ter  mpg s tandards .

"The o i l  compan ies  are  shoot ing  fo r  a
clear one percent improvement, perhaps
two percent," says Peter Hutchins, pro. ject
manager at the EPA labs in Ann Arbor,
Mich. " l f  we can prove two percent, the
consumer  can probab ly  ge t  th ree  or  four
percent in the f ield."

Hutch ins  po in ts  ou t  tha t  the  o i l  compa-
n ies  are  rea l i s t i c  when they  make the i r
claims so low. After al l ,  there is only so
much f r i c t ion  ins ide  an  eng ine  tha t  o i l  can
overcome, and i t  does not approach the
20 percent  o r  more  than some mi rac le -
add i t i ve  marke ters  c la im.
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Paser Magnum is said to
stat ic  energy f rom f i r ing
non f i r i ng  cy l i nde rs  so  i t
molecules wi th radiat ion.

direct electro-
spark  p lug  to

bombards  fue l
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,tr.r.tio.r. often incl':Ce a tuneup.
Manufacturers credit improvements
to the device, yet they may come from

.the new spark plugs or change in tim-

)ng that go into a tuneup. The EPA
claims that an mpg penalty as great as
14 percent can be associated with ig-
nition timing being retarded as much
as 10 degrees. The EPA, however, does
not encourage advancing the ignition
timing beyond the point specified by
the manufacturer.

Fuel addit ives

Buy the fuel additives NRG # I, QEI
400, Rolfite Upgrade, Johnson gaso-
l ine addit ive, or EI-5, and you wil l  go
farther on each gal lon of gasol ine, or
clean up your car's emissions, or both.
Those are the claims. But EPA tests
fai l  to support them. In no test of these
fuel addit ives did fuel economy im-
prove significantly nor did exhaust
emissions show a sigrrificant reduc-
t ion. In some cases emissions levels
rose. But even so, fuel economy re-
mained constant-within stat ist ical
l imits. the EPA says.

Typical ly, addit ives are combined
with gasoline in quantities of about
one ounce per gallon. While some com-
binations ofingredients are "trade se-
crets" held closely by the manufactur-
er, they seem to be mostly petroleum
'rroducts or detergents, and appear to
eontain no "miracle" element that
would change the laws of combustion
physics.

Air-bleed systems
The idea behind air bleeds is that

when more air enters the carburetor
at a cri t ical location, a better air/gas-
ol ine mix occurs. This leads to better
burning of the gasol ine. AIso, the ad-
dit ional jet of air helps homogenize
the air/fuel mixture through addition-
al swirl in the fuel stream, and that
means more complete ignition.

The Econo-Jets Air Bleed Idle
Screws are an example of those tested
by the EPA. These were marketed by
the Econo Corp. of Detroit, though
they may be available under other
names in other parts of the country.

Econo-Jets are idle mixture screws
that replace the factory-built screws
in the carburetor. They are drilled so
that a t iny hole al lows addit ional air
to pass directly into the carburetor
throat through the idle fuel port. The
vacuum of the carburetor passage fur-
nishes the pull that's needed to draw
outside air through the screw.

After testing Econo-Jets, the EPA
am concluded that there is "neither

a general increase in fuel economy nor
a decrease in emissions associated
with the replacement of standard mix-
ture screws with Econo-Jets."

Other air-bleed devices tested by

EPA's Peter Hutchins (rear) watches as
techn ic ian  runs  car  f i t ted  w i th  gas-sav ing
dev ice  th rough s tandard  EPA fue l -econo-
my and emissions cycle on dynomometer.

Ou ick  ins ta l la t ion  is  one lu re  o f  gas-sav-
ing  dev ices .  Ba l l -Mat ic  f i t s  eas i l y  in to  car -
bure tor  feed tube,  bu t  doesn ' t  con t r ibu te
to  fue l  economy,  EPA says .

the EPA include the Mini Turbo-
charger Air Bleed, a Ball-Matic de-
vic'e, and the Landrurr' Mini-Carbs.
EPA conclusions: No signif icant im-
provement in fuel economy and emis-
sions levels.

Vapor air bleeds, water injection
Here you find some fuel-economy

contr ibution, but the price is higher
than the saving. Among the air-va-
por injectors the EPA tested is the
Mark II  Vapor Injector, marketed by
APO of America, Inc., Dal las. This
system uses an injector motinted in

the carburetor-throat body to add
moisture to the air/fuel mixture. The
vapor material is drawn from a mix-
ture of two-thirds water and one-third
Mark II Econo Mix fluid that is stored

fContinued on page 1821
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Gas-saving devices tested by the EPA

Air bleeds-devices that bleed air into
the  a i r / fue l  m ix tu re :  ADAKS Vacuum
Breaker ;  A i r  Je t ;  Aquab las t  Wyman
Valve ;  Ba l l -Mat ic ;  Berg ;  Econo-Je t  ld le
Screws;  Econo Need le ;  Landrum Min i -
Carb ;  Landrum Ret ro f i t ;  M in i  Turbo-
charger ;  Monocar  HC Cont ro l ;  Pe-
te rman;  Po l lu t ion  Master ;  Turbo-Dyne
GR Va lve .

Fue l  add i t i ves-mater ia ls  tha t  a re
added to  the  gas  tank :  E l -5 ;  Johnson;
N G R  # 1 ;  O E I  4 0 0 ;  R o l f i t e  U p g r a d e ;
Sta-Power ;  S targas ;  Techno l  G;  Va l -
Do Combust ion  C leaner  and Power
Lube;  Verb  10 .

Carburetor- intake manif old de
v ices*dev ices  tha t  a re  c la imed to  im-
prove the  a tomiza t ion  and vapor iza-
t ion  o f  the  a i r / fue l  m ix tu re :  Env i ron-
menta l  Fue l  Saver ;  Hydro-Cata lys t
Precombust ion  Cata lys t  Sys tem.

Lubr ican ts -usua l lV  mater ia ls  tha t

are  ooured in to  the  c rankcase:  Ana-
lube;  Tephguard .

lgnit ion controls-devices that are
a t tached to  the  ign i t ion  sys tem:  B IAP;
M a g n a  F l a s h ;  P a s e r  M a g n u m ;  S p e c i a l
Formula  Advance Spr ings .

EGR-add-on EGR sys tem:  Lee Ex-
haus t  and Fue l  Gas i f i ca t ion  EGR.

V a p o r  a i r  b l e e d s - s i m i l a r  t o  a i r
b leeds  bu t  a i r  i s  bubb led  th rough a
wateranti freeze solut ion : Econo-M ist;
F ran tz ;  Mark  l l ;  SCATPAC;  Turbo.

ln take-sys tem dev ices-mod i f  i ca -
t ions  to  in take  sys tem:  E lec t ro -Dyn Su-
perchoke;  F i l t ron  Ure thane Foam A i r
F i l te r ;  Lamkin  Fue l  Meter ing  Dev ice ;
Smi th  Power  and Dece lera t ion  Gover -
nor.

Fuel-pressure regulator-device for
cont ro l l ing  pressure  o f  the  fue l  de l i v -
e red  to  carbure tor :  Ma lpass i  F i l te r
K ing .
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A major oil company knew Kennedy's
inveption worked: they offered him a contract
for $60O,000. He turned it down. Why?
Read why he's offering his invention,
'lTadpoles"@ to you for $7.95. Here is th
amazing story behind this invention.

(

ln a taperecorded interviewl reportrr David
Bessmer put inventor Konnedy on the spot
with oointed ouestions about the "Tad-
pole's" le8itima'cy. The following are direct
(luotations from that interview.
Reporler: "Tadpolee, Mr. Kennedy? Some
kin<l  of  fa i ry ta le you've got  here?"
Kennedy:  "A aimple name for  a a imple
grroduct ,  bnsed on u natural  phenomenon."

Reporter: "l,ike what?"
Xennedy :  " l , i ke  t he  sp i r a l i ng  a i r  t u r -
bulence from the wingtipe of the big jet
plunee . . . you k4ow, jet contraila."
Reporter: "t)xactly what doee air tur.
bulence have to do with cars and improving
Xnr mileare?"
Kennedy: "My 'Tadpolee' make air in the
nir cleaner eoin likr a tornado on ite eide.'l 'hat turbulence sucka up to 4Oq' more air to
the carburetor. And that makee gas burn
moree f l i c i en t l y . . .  a t c i t y  epeeds . . .  F t t u rn -
pike apeede. Ahrut lU[, more efficiently.
That means you do get $ I I worth of mileage
firr Sl0 worth of gar. It aleo means you get
rnore power and a clcaner exhaust.

Reporter :  "Why don' t  y , ru have prominent.
poople or  author i t ies in the f ie ld cnr lorst .
your 'TadJroles '? Or,  run test imoninls l rv
regular  usere?"
Kennedy :  "Because  peop le  who  g i v t '
test imoninlc,  mv f r iend,  would hnve n f inrrn-
c in l  interent  in th i r  ad.  You krrow i t ,  anr l  I
know i t .  Nnturnl ly ,  I  wouldn' t  put  in a stnt , -
ment bv sonleone who knrrks the 'T:r ,1.
po les . ' Tha t ' s  why  I  aeked  you  t o  p i ck
Bomeone you truet to buy 'Tadpoles' and
when they work . . . you can take their word
for it . . . and believe it."
Reporter: "How much teating have you
done on your'Tadpoles'?"
Kennedy: "I've apent in the neighborhmd
of $200,0U) in the paet 5 yeara on road tert s
ond othcr research and developmenl . .  I 've
got a file a foot thick of favorable reports
from unern."
I t epo r t e r :  "Wou ldn ' t  i t  he  ons i c r  f o r
everyone i fyou sold your '1 'udpoles '  r ight  r r t
f i l l ing etat ions?"
Kennedy:  "Are you k iddingi ' ' l 'he oi l  errn.
prrn ies would never a l low n gax.xHving i r r -
vent ion l ikc minc to be sold nt  u f i l l ing str r -
tion. My 'Tadpoles' stand to cost thern
plenty in loet  rn leg .  .  .  at  least  n l ( l ' f i '  r 'u t .
.  .  .  and thcv don' t  wunt that l "

R e l x r r t r . r :  " W h v  r l o n ' t  y ( , u  s r ' l l \ ' ' u .  r r v r . r r
1 i ( ) l l  f o r  $  l  t )  r r r i l l i o n  l r u r . k s  i r r r r l  r c t i r r . . . .  r l o w n
in  l . ' l o r id : r?"

Kr .nnedy :  "Rcc t ru . -e  th r ,  p r r rp lc  w l r r r  h : r r r .
r t { - l i ' r l d  t r t r , t n o n c v  f i r r  n r v  i r r r t r r t i o n  r c i r l l v
w l n t l d  l o  k r l ' p  " l ' l r r l ; l o l o s ' , r f f  t h r .  r n r t r k r . t i  N i ,
r o v i r l l i r l s  f o r  r n r ,  .  .  r l i r r n  l i t t l t  n l i , n ( ' y  ; r l t ( , r
t i t x t ' s .  .  r t n t l  n o ' 1 ' : r d p o l r . s ' l o r  v , ' u  

'

R t .por tc r :  "You ' rc  k idd ing .  l  v r  h t , ; r rd
s to r ies  l i ke  tha t .  .  -  ncver  d id  be l ieve  thcm."
Kennedy:  "You 'd  be t te r  be l iev r .  th r , rn l  I
dcc ide t l  I  w i rn ted  : r l l  Amer icans  to  sh : r r r  i r r
m . y  x i n r g r l c  i n v c n t i o n  .  .  .  n n r l  t h r s  i g  t t r r . o r r l v
wr tv  I  can  be  sure  thcy  u ' i l l . "

Repor te r :  "And o f  < l lu rse  .  . .  make vou i r  lo t
r t f  mr 'nev  in  th r .  p r rx .ess . "

Kcnnedy:  "Yor r  he t .  I ' vc  he t .n  wor l i l l g  111,
" l ' ; rdp , r l t , s '  l i r r  ; rhout  5  y rars .  Ar lv r . r t i s i r rg ,
nx t i tn 'h  anr l  devc lour r r r ,n t - i t  r l l  r r rs ts
mrrnr ,v -  So I ' rn  r ro t  abou l  to  g r ' l  r r ry  i r rv r .s t
rnc t r t  b i rck  f i r r  x r rn tc  t imt , .  l l u t  s r r r r ,  I  w ; rn t
to  mr tkc  r r r r r r t r . y ,  l i k r :  anv l r rx ly  r '1s , . . "

/'" l,';ilil)jl[''iilo,r,ll.,",...,., ? \

\ l*r*i*'iir*iful,i,#,rl *rii:lrrr*; /
Man's Fi

BROWN'S crthlrsto. on hlt car.

ln ttrat serlos, you'll r€call, our Torn
Yalentlne and Tom Ayre uncwered tho
!ilory o( how blg buslneac hae hept some
mlraculous InvenUone oft th€ market.

INI) lN ANOTHER reporq se covotd
the rork of lnventor C€orgo Ar[nglon
Moore, sho Bolv€d gar mlleage and
pollutlon problems lor sutos half a century
ago. He had obtalned more petent8 than
any on€ lndivldual, only !o se€ hfs best
effortr srothered by porertul spocial
lnterest groups.

Not one to raste tlme, Bro*n phmged '

lnlo th€ murty llles 0f the U.S. Petent
(Xlcs for the complete detalls, drawlngo

BROWN studied work o{ lale Geqge

Arlingron Moore to aid hir cmpoigrt.

"lf we get enough hoads b*elher in this
thing, the p€ople can come up rlth gas.
nnvlng devices bnd better enginc systena
and beat the blg boya at their own Batne,"
Brown enthused.

ght Against Auto Industry

and speclflcatlons. lle ihen built wolkirrg
rnodels lor lnstallatlon on hls own fhevy.

Encouraged by hls nuccess, Brown next
contagted Moore's wldow for further ln-
lormatton and permlselon fot hls next
proJect, a bok, "Suppre*sed Inventlons."
whlch shows everythlng.

Brovm clalms hts book makes adaptlrrg
tho old lmprovements to modern crrrs a
slmple task, wherc such mrx-llflcatlonq are
legal.

But his malor goal tr !o spur the etforts
of more hlgily hatned invent<rs and
englne€rs aB TATILER's reportE lnryired
h l m '  B x .  2 0 6 ,  s c n  c n  ,  x  v

"l'llllNK T,\TTLIIR has rhrtrc the U.S.
one of lts greate.st scrvices by polntinli orlt
the way blg buslneas euppress€s nerp idcan
in order to protect lta monopoly," he rairl.

"If some Ernart 8uy digs lnto car-
buredon, he dghr come up wlth another
mlracle earburelor that the big boys can't
suppFe€6., I've developod r couple of n1v

'own and *e'll mr be prttlng mt h
stallatlon ldts. .

BEREA KYYi1,f,6 6R${rr$ 1 P.0 . rJ o K eO 6
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ECONOMY

T h e  P E L C o  F U E L  s A V E R  p r o v i d e s  b e t t e r  g a s  r . i l e ; r g e  a n < J  l o w e r e d
p o l l u t a n t  e m i s s i o n s  t h r o u g h  i m p r o v e d  v a 1 : o  r i z ; r t r o n  : r n d  d i s t r i b u t i o n
o f  t h e  g a a  b y  e l e c t r i c a l l y  h e a t i n g  i t  u n d e r  c o n t l o l l t : t l  c o n d i t i o l s  a t
t h e  c r i t i c a l  a r e a  w h e r e  i t  c o u n t s  m o s t .  .  .  t J r c  l . l i r o : r t  o I  t h e  n r a n i f o l d
p r i o r  t o  e n t r y  i n t o  t h e  c o m b u s t i o n  c h a m b e r .  w l r c r r  g ; r s o l i n e  i s  c o l d ,
i t  i a  o f t e n  p o o r l y  a t o m i z e d  b y  t h e  c a r b u r e t o r .  l i c [ o r c  g a s o l i n e  c a n  b e
b u r n e d ,  i t  m u s t  b e  v a p o r i z e d .
v a p o r i z a t i o n  c h a n g e s  t h e  l i q u i d  t o  a  g a s  s t a t e  , r r r r l  t h r s  o n l y  o c c u r s
w h e n  t h e  l i q u i d  a b s o r b s  e n o r r g h  h e a t  t o  b o i l .  ' l l r r . .  

l , E L C o  F U E L  s n  v E R
o p e r a t e s  a t  a  c o n t r o l l e d  t e r n p e r a t u r e ,  t . h e  r e b y  ; t t i s u r r r r g ; r l r n o s L  p e r [ c c t
d i e t r i b u t i o n  o f  t h e  f u e l  i n  a  g a s e o u B  s t : r t e  a t  a r r y  t i r p r e .
Th is  new ly  pa ten ted  FUEL  SAVER i s  gua ran tee< t  aga ins t
mater ia l  and workmerrship for  a per iod of .  ?4 lv loNTI- IS.

HOW ̂ ND WHY?

T' I '

17599
over payment.s rururned

Ecology

conp 
"S|TH:?;

AFTER INSTALLATION

(

/.\9.,
\"'l,l-v

F I N F R  A I O M I E A T I O N
T O  A  G A S E O T J S  S T A T E

Economy

Yonx RrsBnRcH

f i t r

TllE MoST UMqUE
IDEAS (iF THE 7t|'S

lup to 35o/o better mileagel,
Iup to 65% less poltutant emissionsl,

no possibil i ty of adverse reactions;
@
rYrTll
UNITFUEL MTLEAGE TESr-flf[Qlll uNrT

ALL TESTS TERE MADE AT 60 M.P.H.

, "-t-

B Pleaae rugh me lull inlormation tl Pleas? rush my ordcr: Hrr? s ny l?r

I Name .r -_-
t "
I Address --
t ,
I  c i t v  -_ - -  -s ta re  . - -  . - - - -_z ip  j  -
b r  r  r  . s !v !  3  dey ! ,  g ivc  Z tP fo r  t ! r1  r rp ly .  no  ch€cks  p lease

- . a

d e f e c t s  i n

BEFORE INSTALLATION

ril-TAXE ttANtFOLO

=-'+!"4t \ fu

{ \

IN .TAXE MANIFOLO

1970 MERCURY 390 C. I .  ENGINE

1972 PLYMOUTH 225 C. I .  ENGINE

1974 PLYMOUTH 225 C.1. ENGINE

1971  PONTIAC GRANO PRIX

1974 FORD 351

1971 BUrCK 225

J73 THUNOERBIRD

1967 OLDSMOBI LE SUPREME
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progran involving f ive cars was set up,
end u  h i le  they  were  he ing  run  over  a
period of several weeks, we began di-
ges t ing  the  in fo rmat ion  the  Molecu la to r
pcop le  supp l ied  us .

Thc  sec t ion  o f  the  Olson Eng ineer ing
r e p o r t  t h a t  c o n t a i n e d  t h e  h a r d  d a t a
from the laboratory-control led tests they
ran  seemed to  ind ica te  a  fue l  economy
increase in every case. Tests on four
cars  were  inc luded,  bu t  th ree  o f  them
shorved only the highway-cycle results,
antl  the l ' :urth onlv the city-cycle test.
Al l  the tests were run on a chassis dy-
namomctcr  tha t  reproduces  tvp ica l  u r -
b a n  a n r l .  h i g h r v a y  d r i v i n g  s p c c d s  a n d
l o a d s  u n d e  r  c o m o l e t e l v  c o n t r o l l e d  a t -
mospheric condit ions, according to the
approved Federal Test Procedure.

Whcn we showed a coDv of the re-
por t  to  a  repre \en t l t i vc  o i  

'O lson 
Eng i -

neer ins .  he  conf i rmed tha t  the  da ta  in -
dicatir ig a highway-cycle fuel mileage
increase f rom 16.08  to  17 .82  mpg fo r  a
1978 Chevro le t  Capr ice  w i th  a  305c id
V - 8  a n d  J u t o m : r t i c  t r a n s m i s s i o n  w a s
c o r r e c t ,  b u t  t h a t  i t  w a s  o n l y  o n e  o f
m a n y  t e s t s  t h e y  h a d  r u n .  W h e n  w e
pressed him for a conclusion, he an-
swered w i th  an  eng ineer 's  typ ica l  cau-
t ion :  "The number  o f  te : ts  we ran  was
not suff icient to produce a stat ist ical ly
d e f e n s i b l e  c o n c l u s i o n .  T h e  d a t a  t h e y
present  here ,  wh ich  is  no t  comple te ,  i s
representative of the test vehicles only,
and may not necessari ly be applicable
to al l  cars."

The Cali fornia Air Resources Board
c a m e  t o  a  m o r e  o o i n t e d  c o n c l u s i o n .
Port ions of the Oison Engineering re-
p o r t .  s e l e c t e d  b y  t h e  L E . M .  p e o p l e .
were presented to the ARB as part of
t h e  p r o c c s s  o f  g c t t i n g  r n  e x e m l t i o n
frcrm the provisions of Section 21156 of
the Cali foinia Vehicle Code. which pro-
h ib i ts  the  sa le  o f  any  au tomot iue  a i te r -
marke t  dev ice  tha t  a l te rs  veh ic le  emis -
s i o n s  f o r  u s e  o n  1 9 7 9  o r  l a t e r  c a r s .
Their comments on the evidence pre-
sented  ind ica ted  seven cars  had been
tes ted .  no t  ius t  the  four  on  wh ich  we
had seen d i ta .  They  s ta te  tha t  o f  the
seven cars, onlv three had been tested
a c c o r d i n g  t o  t h e  f u l l  A R B - s p e c i f i e d

I

Westill don't
believe it

by Chuck Nerpel and Peter Frey
PHOTOS BY JIM BROWN

\ [ l [  / h e n  w e  w e r e  a p p r o a c h e d  b y
b/l1 representatives of the Internal
U E
Y V Encrgy  Management  Corpore-

t ion  w i th  a  dev ice  thev  ca l led  the  Molc -
culator Fuel E,nergizir Unit,  we were
open ly  skept ica l .

T h e  d e v i c e  a p p e a r s  t o  b e  a  s o l i d
o iece  o f  a luminum rod  an  inch-and-a-
i ra l f  in  d iameter  and 6  inches  long,  w i th
a hole dri l led dorvn the center. (The
d e v i c e  c o m e s  i n  t h r c e  l e n g t h s  l o n g e r
f o r  l a r g e r  e n g i n e s  a n d  h a s  a  4 5 - d a y
m o n e y - b a c k  w a r r a n t y .  w i t h  o n e  y e a r
f ree  rep lac . .ment .  Pr ices  r i .nge f rom
$139.95  fo r  the  smal les t  un i t  to  $395 fo r
a diesel truck unit.  However. at the out-
se t  o f  our  ta lks  w i th  I .E .M. .  the  dev ices
s o l d  f o r  o n l y  $ 9 7 . 4 5 ,  $  1 3 7 . 5 0  a n d
$302.50, respectively.) I t  is instal led in
the main luel supply l ine, as close to
the tank as possible, so that fuel runs
through i t  on i ts way to the engine. A
secrer "energy f ield," supposedly stored
in  the  a luminum,  repor ted ly  rear rangcs
the  normal  "c lumoed"  s t ruc tu rc  o f  the
molecu les  in  the  fue l  in to  a  more  " l in -
e a r "  f o r m .  T h i s  i s  s u p p o s e d  t o  t u r n
t h e m  i n t o  " s m a l l e r ,  m o r e  b u r n a b l e
un i ts , "  and ra ise  the  BTU (Br i t i sh  Ther -
mal  Un i t )  con ten t .

The manufacturer 's claim is that the
Moleculator wi l l  improve the eff iciency
o f  a n  i n t e r n r l  c o m b u s t i o n  c n g i n e .
whether gasol ine or diesel. According to
the claims, after a break-in period of
5 0 0 -  1 2 0 0  m i l e s ,  l a r g e  t r u c k s  s h o u l d
show a fuel-economy improvement of
up to 407c. and a passenger car should
improve up to 237r,.

Th is  a l l  sounded verv  un l i ke lv .  bu t
l . E . M .  s n a r k e d  o u r  i n t c i c s t  u h e n  t h e v
oroduced i r  fo lder fu l  o f  the  resu l ts  i f
i e s t s  r u n  b y  t h e  C a l i f o r n i a  A i r  R e -
sources  Board  and Olson Eng ineer ing  (a
govcrnment-approved test ing laborato-
ry ) .  and what  appeared to  be  tes t imon i -
al letters from a state director of The
Good Sam Club  (a  recrea t iona l  veh ic le
o r g a n i z a t i o n ) ,  s e v e r a l  l a r g e  t r u c k i n g
f i rms,  a  d iese l  eng ine  manufac turer .  a
law-enforce  ment  o rgan iza t ion ,  and an
in te rna t iona l  companv tha t  serv ices  o i l
d r i l l i ng  r igs .

We agreed to  run  our  own tes ts .  A

82,tutv rgao MoroR TREND
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procedure. These cars showed average
gains of 5-7Vo in urban-cycle fuel econo-
my, and l-2Va in highway-cycle econo-
my, both of which are considered to be
w i t h i n  t h e  b o u n d s  o f  t e s t  v a r i a b i l i t v .
The remaining four cars showed 8-23%
increases, but the tests did not complv
wi th  ARB spec i f i ca t ions  and,  there lo re .
could not be considered val id.

The ARB then ran i ts own tests on
two other cars. measuring the fuel econ-
omy w i th  bo th  the  carbo-n-ba lance ana l -
ysis of exhaust gases, and with a f low-
meter placed in the fuel supply l ine.
These tests showed no increase in mile-
age with the Moleculator, and their re-
oor t  ended w i th  tha t  conc lus ion .

Suddenly, we were faced with a prob-
lem. The f irst two i tems of evidence we
examined, both from laboratories where
the tests are completely control led and
resu l ts  a re  ca lcu la ted  down to  the  n th
degree,  seem to  have to rn  the  c red ib i l i t y
o f  t h e  M o l e c u l a t o r  c o m p l e t e l v  t o
s h r e d s .  W e  p r o b l h l y  w o u l d  

- h a v e

dropped the project r ight then excepr
fbr two things: these tests are the same
k i n d  t h a t  r r r o d u c e  t h e  E P A  n e w - c a r
mileage f irgurcs, and we know how they
v a r y  a c c o r d i n g  t o  r e a l - w o r l d  d r i v i n g ,
and we got back the results from our
f irst f ield test, showing a signif icant im-
provcment  in  lue l  cconomy.

T h e  t e s t  v e h i c l e  w a s  a  1 9 7 9  F o r d
Econo l inc  van w i th  a  35 lc i , l  V-8  and
auto ina t ic  t ransmiss ion .  I t  has  dua l  fue l
tanks ,  so  we ins ta l led  a  Molecu la to r  in
the l ine lrom the main tank only, which
would al low us to switch back and forth
between the  "energ ized"  and "un-ener -
gized" fuel.  Tests iere run over our 73-
mi le  loop and on  an  a l l -h ighway c ru ise
a t  5 5  m p h .

Test No. 1: 199 Ford Econoline Van
(35lc id V-8,  auromaric)

Test course,MT 73-mile fuel loop

kt liw Mobculator
D i s t a n c e  . . . . . . . . . .  7 3  m i l e s  . . . . . . . . . . .  7 3  m i l e s
T i m e  . . . . . . . . . . . . . . . . 2  h o u r s . . . . . . . . . . . . 2  h o u r s
Fue l  used. . . . . . . .  4 .9  ga l lons . . . . . . .4 .2  ga l lons
Mi leage . . . . . . . . . . .  14 .89  mpg. . . . . . .  17 .38  mpg
Ircrew: 164o

Test course-highway (constant 55 mph)

Dis tance . . . . . . . . . .  100  mi les . . . . . . . . .  100  mi les
T ime . . . . . . . . . . . . . . . .  l .E  hours . . . . . . . . .  1 .8  hours
Fue l  used. . . . . . . .  7 .0  ga l lons . . . . . . .6 .0  ga l lons
Mi leage . . . . . . . . . . .  14 .29  mpg. . . . . . .  16 .66  mpg
Ircrew:1A,9o

We also put the van through instru-
mented acce le ra t ion  tes t ins .  w i th  fue l
supp l ied  f i rs r  l rom one ra ik .  , rhen the
o t h e r ,  a n d  n o t e d  n o  d i f l e r e n c e .  W e
uset l  a  chass is  dynumometcr  t ( )  me i isu
t h e  r e a r - w h e e l  h o r s e p o w e r ,  a n d - a n
exhaust -gas  ana lvzer  to  check  the  emis-
sions. T-he "enersized" and "un-ener-
gizc.d" fuel produced exactly the same
rea(l lngs.

We couldn't  see how orl1 the fuel
economy could be affected, so we con-
tac ted  the  d iese l  eng ine  manu lac turer
tha t  had tes tcd  the  dev ice  on  an  eng inc
d y n l m o m e t c r .  u h i c h  p r o d u c e s  m u c h
m o r e  a c c u r a t e  h o r s e p o w e r  r e a d i n g s .
T h e i r  t e s t  e n s i n e  w a s  a l s o  e q u i p p e d
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Mirocle Mileoge
with sensors to measure manifold pres-
sure  and exhaust -gas  tempera ture .  The
man who supervised the tests said there
had been no dif ference in any of the
r e a d i n g s  t h e y  h a d  t a k e n .  T h e y  d i d .
h o w e v e r ,  n o t i c e  a  1 4 . 2 %  d e c r e a s e  r n
fuel consumption.

The deepbr  we dug in ro  th is  rh ing .
the  more  iang led  thJ  in fo rmat iun  * i t
gett ing. We dJcided i t  would be a good
i d e a  t o  t a l k  t o  s o m e o n e  w h o  k n e w
more about the chemistry of gasol ine,
so we contacted a scientist at the re-
search division of a major oi l  company.
We exp la ined what  the  dcv ice  was 'sup-
posed to  do  and what  in fo rml t ion  we- 'd
gathered so far, including the posit ive
test results on the van. His resDonses
did nothing to reassure us.

He sa id  thc  p roccss  o f  chang ing  the
molecu la r  s t ruc tu re  o f  the  fue l  in  the
way the manufacturer of the device de-
s c r i b e s  i s  c a l l e d  " i s o m e r i z a t i o n , "  a n d
tha t  w i th  the  bes t  techno logy  cur ren t lv
avai lablc, the process requir i i  a consid'-
e rab lc  amount  o f  energy .and a  ca ta ly t i c
agcnt ,  ne i ther  o f  wh ich  a luminum has .
If  the device actual ly did raise the BTU
content of the fuel,  i t  would shorv up as
a n  i n c r c a s c  i n  h o r s r n o w e r  a n d  i n
e x h a u s t - g u s  t c m p e r a t u i c .  A n d .  i n  r e -
sponse to our own test ing, hc simply
said, "There are so many variables in a
f ield tcst that i t  is exccedinslv dif f icult
to  ge t  accur i l re  rcsu l ts . "

Once again we waverecl on the edge
of ki l l ing the project, bur two more of
our  tes ts  had been complc ted ,  and bo th
s h o w e d  i m p r o v e d  f u e i  e c o n o m y  w i t h
the Moleculator.

Test No. 3: 1980 Honda Civic
( l500cc 4-cyl inder.  5-speed manual)
Tesr murs6-MT 73-rni le fuel  loop

Bseliu Mobculator
D is tance . . . . . . . . . .  ?3  ml les  . . . . . . . . . . .  73  mi les
T ime . . . . . . . . . . . . . . . .  2  hours . . . . . . . . . . . .  2  nours
Fue l  used. . . . . . . .  1 .7  ga l lons . . . . . . .  1 .5  ga l lons
M i l e a g e  . . . . . . . . . . . 4 2 . 8  m p g . . . . . . . . . 4 8 . 6  m p g
Ircreue: 13.28/o

Certainly ihere were variables, but we
went to considerable leneths to make
sure the tests were as accrir l te as possi-
b le .  In  each tesr ,  the  base l ine  and 'w i th -
d e v i c e  t e s t s  w e r e  d o n e  b y  t h e  s a m e
driver, over the same route. at the same
time of day, and under as nearly identi-
ca l  cond i t ions  o f  humid i ty  and temoera-
ture as possible. We were satisf ied that
our test results were accurate.

Our next contact was the law-enforce-
ment  o rgan iza t ion  whose cap la in  had

84,tutv tgao MoroR TREND

A r\Ioleculutor xas in'rulled in the nnin rank firel line of a 1979 Fortl van equtppeti
v i t h  two  t unk . s .7 ' h i s  a l l oued  u . t  t o  r un  huck . ru -buck , r r i l " oge  t es r s ,  f i r . t t  on  r he  un -
illoleculuted fuel liom the au-riliart tank, rhen again with fuel fron the mttin rank thut
pussetl tltrough the detit'e.

us of a 25Vo fuel economy improvement
o n  a  1 9 7 9  C a d i l l a c  l i m o u i i n e . '

Al l  of these results asreed * i th the
rcsu l ts  o f  our  own f ina l  s i r ies  o f  tes ts .

Test No. 4: l9?2 Tovote l-end Cruis€r
(236cid in l ine s ix.  3-speed manual . l

Test course-highway (cirnstanr 55 mph)

Mobculaw
. . . . . .  250  mi les
. . . . . . 4 - 5  h o u r

. .  12 .5  ga l lons

. .  20 .0  mpg

(Note: Thb test hes run lour times, each ttme under the
saDE conditions, with the same driver The tests sho*.ed a
grddual incre6e. Resul,s obove are,ftom the lindl te::t.)

wnt ten  a  le t te r  to  the  I .E . lv , l .  pcop le .
stat ing that in tests his organization frad
run on two patrol cars, they recorded a
15.4'/c and l7. l f i .  increase in fuel econo-
my. We spoke to an off icer who himself
had been invo lved in  the  tes t ing ,  and
he to ld  us  the  Ie r te r  r t ' f c r rcd  t r r  i  re l : r -
t i ve ly  casua l  in i t ia l  t cs t .  La tc r  tes ts ,  run
out  o f  headquar te rs ,  invo lved 20  veh i -
c les ,  s ix  months .  and severa l  hundred
thousand mi les .  The conc lus ion  was tha t
the Moleculator " .  .  .  was lound to have
no appreciablc etTcct on fueI economy."

Next .  we go t  in  r ( )uch  w i th  thc  s t i t c
d i rec to r  o f  a  b ranch o f  Thc  Good Sam
Club, whose letter stated that. in tests
on a molorhome with a Dodee 440cid
cngine, mpg had gone from 6.9 to 7.5
when members  ins ta l led  a  Molecu la to r .
Shc  conf i rmed the  resu l ts  and sa id  tha t
severa l  o ther  c lub  mcmbers  had eo t ten
s imi le r  resu l ts  f r r rm the i r  own tes t ; .  Shc
a l s o  s a i d  t h a t  T h c  C o o d  S a m  C l u b
v iewed the  N lo lecu la to r  as  a  Doss ib le
sa lvu t ion  o f  the  RV conccDt .

When we contacted the'club's off icial
lechnical representative at their national
headquarters, he said he was aware of
the lests run bv the state chapter. but
that they were 

-purely 
uncontrol led, in-

dividual tests and should not be consid-
ered as the off icial posit ion taken by
The Cood Sam Club .  He admi r red  rhar
his club was off icial ly test ing the device,
but had not yet been able to draw any
conclusions.

We were beginning to feel thar the
people from LE.M. had presenled us
w i t h  i n f o r m r t i o n  t h a t  w a s .  t o  D u t  i t
ch l r i tab ly .  open to  quesr ion .  Pred ic ta -
bly. just as we had gotten good and
susprclous, ever!-one else we contacted
conf i rmed a  fue l  economy improvement
i n  t h e i r  t e s t s  o r ' t h e  M o l e c u l a t o r .  A
large trucking company reported an av-
era_ge increase in fuel economy on the
order of l9Vo lor a test involvine l0
d iese l  t rucks  over  a  year - rnd-a-ha l i  pe-
r iod. A companv that services oi l  wel l
dri l l ing r igs iest ld rhe Molecularor on
t " r 'o  d iese l -eng ined qenera tors  and con-
f i rmed a  19 .2J- .  and a  21  .18% decrease
in fuel consumption. The chief mechan-
ic of a f leet of mortuary vehicles told

At this point, since the stor-r. of the
Molecu la to r  has  so  many conf l i c t ing
e lements ,  le t ' s  summar ize  the  major
points:

l) The I.E.M. Corporation has offered
no acceptab le  exp lanat ion  o f  exac t ly
how the Moleculator op€rates, or exact-
ly what it does.

2) Within the bounds of currentlv rec-
ogn ized techno logy ,  we can f ind  no
proven way to induce a p€rmanent ener-
gy field in aluminum that will alter the
molecu la r  s t ruc tu re  o f  f lu ids  pass ing
tbrough i t .

3) Tests conducted by the California
ARB indicate that the Moleculator does
not significantly affect emissions or fuel
economy.

4)  Tes ts  conducted  by  Olsou Eng i -
neering according to ARB specifications(
and submitted to the ARB by the LE.NI. \

Corporation show no improvement in
fuel economy. Other tests, atso conduct-
ed by Olson but not according to ARB
specifications, show an increase but are
not considered valid by the ARB.

Test No.5: l9i0 Datsun 2402
(2.4liter inline six, 4-speed manual)

Test coune-highway (ionstant 55 mph)

Baelie Mobculaw
Dis tance . . . . . . . . . .  2@ mi1es . . . . . . . . .  200  mi les
Trme . . . . . . . . . . . . - . . .  3 .6  hours . . . . . . . . .  3 .6  hours
Fue l  used. . . . . . . .  7 .2  ga l lons  . , . . . . .  6 .?  ga i lons
Mi leage . - . . . . . . .  21 .7  mpg. . . . . . . . .29 .8  mpg
Ircreue:7.5M"

Test No.2: 1979 Honda Accord
Test course-.MT 73-mile fuel loop

(Note: Mole(ulator wat installed ih engine compartment,
contrar.y to instaltorion instructions)

Bcelirc Mokculstor
D is tance . . . . . . . . . .  73  mi les  . . . . . . . . . . .  73  mi les
T ime . . . . . . . . . . . . . . . .  L6  hours  . . . . . . . . .  1 .6  hours
Fue l  used. . . . . . . .  2 .1  ga l lons . . . . . . .  2 .0  ga l lons
Mi leage . . . . . . . . . . .  34 .76  mpg. . . . . . .36 .5  mpg
Ircrew:9o



Mirocle Mileoge
5) Field tests conducted by companies

and organizations on various kinds of
engines in various applications produced
conflicting results.

Q Field tests conducted by the Motor
Trend staff consistently indicated im-
proved fuel economy.

All  of these considerations make any
abso lu te  conc lus ion  about  the  Molecu la -
to r  imposs ib le .  The impor tan t  po in l .  to
us, however, is the finil on.. 

'W. 
,urt

our tests most carefu]ly, and in a field
e x p e r l m e n t  w i t h  m a n y  v a r i a b l e s ,  w e
would expect results on a fuel-saving
device that didn't  work to fal l  on both
sidcs of the basel ine data. In each of
our  tes ts ,  the  resu l ts  came up pos i t i r .e
by a signif icant degree. We even fab-
r i c a t e  ' i  o u r  o w n  " M o l e c u l a t o r , "  c o m -
pared i t  to the basel ine test and the
tests run with the I.E.M. version. and
we got a substantial decrease in mileage
( b a s e l i n c  m p g .  4 3 . 5 :  w i t h  L E . M .  M o l e -
culator, 48.6; with our "Moleculator."
36.6). Although we don't  know why, the
v e h i c l e s  i n  w h i c h  w e  i n s t a l l e d  a n  I . E  M .
Moleculator went farther on everv gal-
lon  o f fue l  tha t  passed rh rough i t . -  

'@

A dding to the data . . .

\ I / .  have tr ied to present as bal-
Y Y uced a view of the information

c o n e c r : r i n g  t \ c  M o l c c u l r t o r  o c .  p o c r i

ble. I t  ycu rave decided to purchase
o n e  (  ! n t t ; r  a l  E n e r g y  M a n a g e m e n t
Corpoi.rt iot. .  P.O. Box 1429, Del Rio,
TX '78  , r0 )  and t ry  i t  ou t ,  we wou ld
appre( .ate i f  you would keep a record
of the r:sults and drop us a l ine after
vou'v reached vour own conclusions.
i f  *.  g, t  enough responses, we' l l  do a
f o l l c  v - u p  s t o r y  a  c o u p l e  o f  m o n t h s
from now, based on your results.
Tesl Procedure
I .  B  rse l ine :
O l ote temperature, barometric pres-

srre, and humidity.
O ]Jote the beginning and end t ime of

:est, and the miies traveled, so that
yoit  can calculate average speed.

( r  Top o f f  fue l  tank  (shake car  to
el iminate air pockets in tank).

{D Drive car 80-100 miles.
O Refi l l  tank.
O Divide miles-traveled by gallons-of-

fuel-used to obtain mpg.
II .  Instal l  Moleculator as per instruc-
t ions. Fol low specif ied break-in proce-
dure .
II I .  Re-test car as in section L Try to
duplicate condit ions as accurately as
oo is ib le .
i'actors that affect fuel mileage
1) Air temperature
2) Headwinds
3) Wet roads
4) Engine's state of tune
5) Tire inf lat ion
6t  H i l l v  te r ra in
7) Driving technique

\

I

4"
t*

i E
. c 6  , \ t d o E . . =
" , :  

: i : > > = = - 1 : ] . j
iG :  gEE€ l ;  r i l ; *
€ =  € . : E ! S  t ; E ; ;- S  2 F ^ 9 , G " E ' 4 . 1  x =j : - a l i _ O

E E Eg;i3s '"i i*
:* g:5 F 1,": 3;€
= ;  H E = 5 i i € a d i E3 *  = " " i i  z !  * =  e € i  E
c , =  - : - : e " : i ; ; 9
9 ;  J t  t r . ^ -  6 ' i ; - c t s =
H :  g E ' . _ i g :  6 l 2 i ?
5 ;  ! =  c T  f f ! ;. a 9  a ; = = = " . r t l  7 i !

5s i  ; : :s is iES:;
d  k - i -  = r d c - ; - cf , c s  ; ; f f : e r 9 ; E E g
' P  i E " E E s S i r . , ' ,; iE : : { : ;EE:

t .

€
d

\
t e-
o  . . ( o
l r  ) r 5

3  i z ^( :  .  . a 1
Il -,:C ;: ea
t s i l l  !  L @

f ;Ei ;J
sis:  ES=
3 l F z s x
s t i i+ :dxH  E l  u

Egfli5
A  F E *

E

i

{-
\

I  l : f \

\ r t

= : 2 2 +  i r : : 1  V  i . ? I a a ' i -  i
2 E 3 e  t | i | t  ,  5 j : i E a i ;  :
a Z Z ?  ' = ' i ? 2 7 ,  2  ' ! i = i = : : : =  ,
;= i i  i i : i  i ' ^  ?  _ ,  :  :  ? . i  t  ": = i r  : ; z = 7  =  s 1 ; : - 1 3 i , + = .
o  J c 7  u  - - Z - : -  . . ' , . = a a ! " . ? ;

L Z : . :  ;  i =  . ! a : 2  =  a  i i z . ' _ : , l  -

221 =ii : i1'*::i 11 :': : :21 i+
z z i 2 = * ' : . ; r :  i  { t : i :  ; = 2 z Z i Z
i  - . ; 4 . 3 " 1 ' ' g ' =  ?  " .  Y  - u  = -  = - 4t=z tll= 'i; ; ti= g' : i izEil'u

d  - F  ^

"  <  b g

- l '
Y . ? -

- - - n ' J

! - c : j  i> 2 - . ,
! ?  . l  a

!  : o . !  - l
. .  L :  a

'J ^ ,-.

. , =  -
' .  

, - '  L r  :

' !  - j ' :  
.

1  1  . , ' .

,  
J . . ,  

' "  
- , .

i l r t r v  € * !  j  E  r r i i l :
ii'"it 2i t-i t|Vll=
#Zti i i7=, i lzit;
i zn t -g  E ; : i  = r ' := : - t i2

- - ! ;  
^  j = .  6  ^ 7 .  "  , , -

i  e ir:  3 +i r 'u, , .1tutj , ! : :
q  ;  :  ; :  e  : z  t : : : . ' ; j  : i  ; : ' : . -
Z:l!1ti7+i=z= i:t i: i

F , - o t .

\_;
q)

\i"--)
l-rt

,-qi
{'"*n

(

F, -.t

\*)
(*'l

\

B

r:\
qi

{3
C,E
tr)
ca

, - h

\J



o
o
E g
o 6
(',=
'Sa
,5E
6 E
,fE
o l -
t -

-

f

s
o
(6

$

(5
o
-

ro

b  E E
; t ( u
x  d E
! b 9
! ,  o d '
a b z
o 0  i
o =  o' - \ o
>  E b
0 c  x c
o 6'9
F  c r
< ( ! .
z 2 o
E r S
P r p- c | / ,
J t !  ( s
l l l -  x

a Ee
c 9.si
F S E
' o
, . o

FuE g i* ; : f  ;e  :sEsE:X:  sE$i  ;  i  E f
€ilIHE:-E€EE*Ffrg;iigFEii.ig,3iE
EtFiigli$fi tlligFiE tEfr: E sEir =
sE atl-::E;;1i:ffil;;E;E!iig fi i'i l€PEi!55g3lg: 'rsg:5f;5i; ; ;s; Eg=,, i

i

ro
1-
{

-
-

Eoo

du
=t
IL

ul
I
F

E )c
I I

o
5
tto
t-

Fg
I

tl

6if;
g :; i
E 3 iE
G  F s *
A  E 3 3
f i  # E i

.9
tf-
r -
F

c
o
(,
a



It
ia|
L.

e!

Q
J
tl/r
c
\A

{

cA
3
a(
q
iJ

U1
o

c..rl3

d

I
{
: C

: \ r

z l -
i r
t1 \
L, \'t

U l t

i r
9 c r+

F

\,

a
€

\
t?

$
6
J
4

$
2

o
c')
(s
_c

L  a -
o 5 g
a  X L

a l t L -

; o c- t s  
O

L =  c
f,
o 9  o
> . v

5 = i

\F* (

) +

8 4
[ -

Jf :
9 e t
tr*{

-6
o

n$lx
#Ftu
s{[E
l0l t'., I vr

;z ; ln

A a '  , :
- - 6 w )L n v -

. - v 9 L

a O ,  O
- P

A !

. . ^ a r i  c - :- ; ,  
f

q ) = - L
1 6  >  A P
Y . -  a  a
f , ( / ) ( g c
O  >  ( I ) ' -

i E e  =
d v

g , /

l - y . a c )
l l J  o  O  o . =

* ' i  a i f l :
f . 3  a a  ; U
t r \  - c ' -  E' f f ; i  F s  aq r y  I 5  - - )

f f i  o F  c n  X . ;

- s ! > 3 " . 9
a n  o E r r l d

"S E8 F 3 E

*{

t*.t
f,

4
r+d

fg
f""

:*

c)
E
(5
a
q)
_c

-c.
.=
3
q)

"9
_c
(D

q)
-c.
o
c
(g

.=

o)
(g

?

;

G

q)

o

o
o
o

( 5 ( / ' )

a

= a
= Q )( U L

9 :  i  i . g  I  I  o  ) R
/ r \ L J ^ R F a - L v

{ *  o c . Y : c . = ! ;  c 6 c

" e  e E E  E € i E s  5  H
.n" ; : l *F; ;  H i  E€
lr* - (J *, C) - X_C F I tr
L !  6  O A c {  * *  c  I  L

g : € l : E E : ;  . U :n ) ; a f r E E $ F e  : g
S  b  5  E E f i  E : ;  O : ]
. H : E o E H g S E  g q
q  ; ' X  b 3 1 c , c  3  |  I"f i  * : t ; ;el  *  3 i
F :  o :  * = r  h  R €  b  g|  ' = ' r C y C * X

' {  E  *  a :  P ; : e  & i- ; i  R ; 9 . =  X  b i  ) E
! v v

h  . ^ e ' : :  -  - ;  = p  > O

i ; e , H a f r ! a ;  F :
f i t r  3 b , 3 ; - A  - .  =  E
f f i  i  e  - E { a ; 5  3 :

$  t€ ;5E= i ;  i ;
* a 6 f i ; E ' : : F  =  b
f * o P : i = ' E F  5 t
H=: ; :9 ;Es  i :* 5 6 ' 5 E ; ; E  = F
q g ' - f : g E : E :  8 E
f f ; * H E : E E q  d p
s : E * f l o o E 6 > . : l
. n L . g 6 ; r a 9 = g E u _ ;

#sg:sx l ;= 'Fs*'  ' o . 5 o ; . = 8 3 6  
E

!
a

t

(
l

(
I

d q

6 T

-l--l 
T-r

) , t ) ;

eE; i; F
! - E o o l F

E  3 F : 3 €
O X r  ( / ) c 0 )
o - o  l ' =  o )  o -

o
J

L

f
o

o
O
f'lJ

o
L

o

E
o
(I)

(6

9 > . ,
E o ;
; o  e
O  . a
)x -J --

o u e
o i E
E * o
o F>  o <

v  - C . 7

E s* g
o  q *
E  5 m e
n  O  . r

r  l i ;
3 " b f r
J  >  V -

S E E E
>'1C ; O)

: :  s g
v

. .  c : q )
b  3 . e b

o - c
= !  o E
= _  >  c

P ; b -
h  s  E $
e  3 5 r
-  3  g ' i

>,= ro

0 #
,fl ffi c'n,

. H # b
\"r/ Ll'l qS

tp ct"
*F. \/,
& b - l t
t U  r s  ! ! l

g

P&f f

E
:
(D

I

E

c l r )

-€gFg' 8.R s
#5 H *
r E P z
c o ' - i

€ Ff fi
F d  H
= i

e=es  H i=A=eg l :$_ ;b
;8  i :  E  ge: " i  e  5 '€ :  E;  q

==i$ iFfiH!!igi:E;
; . 8 ;  s  . I  : ' 2 9  a E :  = E : ' :

;  m * i i ; *  sA{ l ; f ; sE l i
r , - . , o  E  E F E s ; s I *  i t  p : E =
s  aa ;€ : ; I { ;  s€  $c€ ;  sq-  gE=$;  q ;  iE. " -3EE;E Ig

asi
* r F
B&J
$n*
I

BY.:::t

#imr

*."s1i8*.._,.!.s

*h!F"-is

&,dot
.+nio*"d*b

ffii{*

"*$
6 Ff'T"
I  E ;

1r#9'

\rl
stltffi

f : q
t4#:J'

q
dt!!&
rr$;',i

ih
!e.

.i,ar

* a F
'a$:"rl

#:riti

.f'{,uo

'r.t;df

vft'e

iq.

tf*
*{fci'

- , .n

sf!r%
ii 't
$M:il

Ii f',:

B$;!:i"

' ' r  O

Y C
,  o 0 )

6
.  ' = >

6
a) t-.

P i

F
lJ.t

J

F
l

z
rrl



IK
€
E

,E||

e
C
rb

l r
d ,

LI
1 "

Austra!lan inventor develops

f , l

j  l r

:

i

i

I

a Iow cost
fs.rel iniector for autornobile engines f

I

t

;

Si Ralph Sar ich,  Austra l ian invcntor  o l  an

orbi ta l  in ternal  combust ion engine,  has now

dcveloped a simple, lorv cost direct petrol

in jector  for  autornobi le  engines.
Cal lcd the Orbi ta l  in jector ,  the nerv device

does not  requi re h igh precis ion I l lanufacture-

rvhich is  thc main reason for  the h igh product ion

cost  of  convent ional  fuel  in jectors.  "The orb i ta l

in ject ion meter ing prototypes are bc ing bui l t

on sirnple machine tools-for cxample, 100

times less stringent in ntanufacturing accuracy

and 30 t imes less demanding in  re lat ion to sur-

facc finish than currently available conlnicrcial

systcrrs", Mr. Sarich said. "This nleans that the

proportional manufacturing time of current

fuel injector systems is at least 56 timcs higher

than the Orbital 's and, therefore, significantly

more expensive."
Mr Sarich claims that the Orbital injector

atomizes fuel rnore effectively than systems used

in existing motor cars. Atomization of fuel is an

extremely crit ical factor in engine performance'

Mr Sarich came up with the direct fuel

injector while looking for a solution to problems

in the orbital engine rvhich he is sti l l  developing.

He had been seeking a method to reduce fuel

wastage due to quenching and distribution,
which increased the carbon emissions.

, The new fuel injector is not yet in commercial
production. Discussions were to be held rvith

major manufacturers of fuel injection systems
to weigh up the commercial potential of the

Orbital injector system.
It is expected that two-stroke as rvell as

four-stroke engines rvil l  gain substantial benefits
from the Oribital system because of its capabil ity
of injecting suitably atomized fuel into the

cylinder after the exhaust port is closed. Nor-

mally, a considerable loss of fuel into the ex-

haust occurs during the fueliair induction

cycle of operation,

262

AIr. Ralph Sarich bench-tesls the prototype of his direct
(Orbital) fuel injector slstem.

Prof. Robert Brown, head of Mechanical
Engineering at the University of Western
Australia, has acclaimed Mr Sarich's direct
petrol injector. He says Mr. Sarich's system

has overcome the problems of precision engi-

neering unti l now associated with fuel injection

systems. "As rz' ' i th many good innovations,
this nerv development is essentially very simple
and one is  le f t  ask ing the quest ion:  Why was
it not developed previously?", Prof. Brown

said.
Mr Sarich is aware that he has developed

his direct petrol injector at an opportune time.
An estimated 3,000,000 petrol injector s1'stems

are expected to be sold in the United States
alone in 1983.

But he is chiefly pleased because his inno-

vation represents another step tou'ards develop-

ing his orbital engine to the point rvhere it could

be commercially exploited. D
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By FRANK SALZARULO
Auto Editor

l{hile U.S. officials and motorists
ftet over the loss of oil from Iran and
tight supplies at home, two Hoosiers
believg they've got devices that will
stretch gasoline supplies.
- As gasoline prices push up and as
fuel supplies_dwindle, more people will
comc up with more ideas and ilevices
which they claim will give more mlles
pir gallon.

'Gqs Sqvers'

operates or thermal energy and powers
al l  vehicle accessories, freeihg t lr4
c ranksha l t  o f  _gaso l ine  consumin j
chores. He's seeking flnanclal support
for hrs invenlion, not yet pstented. 

-

< In Indianapolis, R. N. Llnger, al,- ready is manufacturing a patented de.
vice called a "Pelco Fuel Saver" for

'cars equipped with onF, two and four-'barrel 
cafburetors. Somedav. some

one in the oil or the auto induiirv will
listen to invqntors and check out their
devices to determine if they will do
what inventors claim they wil[ do.

Fgllowing a telephone call to Lin.
.ge6 sales manager for Pelco Industrles
Inc., he sent material detalling clalms
for the fuel saver. The rnsterial savs.
"The fuel saver provides htter iai
mileage and lowered pollutant eriis-
sions through improved vaporization
and dlstr ibution of the gas by elec-
tiically heating it under controllid con-
dit ions at the cri t ical.  area where i t
counts most .  .  .  the throat of the
.manifold prior to entry into the combus-
tion chamber. When gasoline is cold, tt

Eary start In cold weather
Linger sent these test rgSults from

the York Research Corp., Stamford,
Conn., whieh showeil fue! milease tests
rmiles per gallont without the u;it and
with it for these t€st vehicles traveling
at 60 miles per hour:

l9?0 Mercury 39ll cublc lncb englne
- 13.3 and 20.t

1072 Plymouth t25 cublo Inch cnglne
- 16.9 rnd 26.?

l9?{ Plymouth ?25 cuble Inch englne
- 20.5 snd 2?.t

l97l Pontlac Grand Prh - 12,5 and
l8.g ,

l97l Ford 351 cublc Incb englne -
lL8 and 18.8

l9?l Bulck 225 - ll.l and l9.l
1973 T'hunderbird - 12.2 and,lt.8
196? Oldsmobtlc Supreme - l3,l and

t9.2
' 

Sales primarily so far have been
made to companies with fleetS 0f cars
for test purposes, but the ltem ls avail.
able to others at pries ranling fmn
$6t.ll to 976.,12, depending on the num-
ber of carburetors, For those mechsnic-
ally inclined, instructlons detail how the
device can be installed. Otherwise, the
work can be done by mechanics at a
cost of Sl5 to S20.

Llnger wlth fuel saver.
is often poorly atomized by the car.
buretor. Before gasoline can be burned,
.lt must b€ vaoorized.

"Vaporlziriion changes the liquid to a
gas and this only otcurs when the liquid
absorbs enough heat to boil. The Pelco
Fuel Saver operates at a control led
temperature, thereby lssuring almost
perfect distr ibution of the fuel in a.
gaseous state at any time."

Linger say's the fuel saver'has had
three years of testing and makes these
c la ims:
cars for test purposes, results are nct
yet avai lable.

In  Kokomo,  Jewel l  l s  t ry ing  to
gather support for his invention and
says no one in the auto industry will
listen to him partly becauSe he will not
reveal all details. He has applied for a
patena.

Linger's fuel saver is in production,
and he makes start l ing claims for the
gas saving device and olfers money-
back guarantees.

While he says it will save fuel, he
says, too, it will reduce pollutants com-
ing out of the tail pipe, something which
the Environmental Protection Agency
and the auto industry should be inter-
ested in. He sent The News a coov of a
letter from the Air Resources Soiia, gt
Monte, Calif. That state has the nrost
stringent controls among the states and
even more stringent than EPA pollution
'ol regulations for motor-vehicles.

The letter says, "Our evaluation in-
dicates that the installation of the 'en-
vironmental fuel saver' devic{ would
not cause any adverse effects on emrs.
s inng "

^ I Assoclated presr Wrlter
lV*ito U.S. lcaders worry about the rise of Mideast

oil prices - and. drivers worry about the subsequent
r jump in.gasoline prices - backyard inventors by the

thousands are tinkering with idCas to give Ameiica's
roaming masses more miles for their money.
_ The. work is being done in basements, garages and

sheds by s-uch everyday |mericans as a pizza parlor
workcr in Kokomo, Ind., d farmer in Minnesota dnd an
suto mechanic in Indiananolis.

The hope of anyone able to sell his invention to a
skeptieal arrto industry is sudden riches and fame.

Some of the nascent Edisons'claims of fuel savings
hare been disputed and their work is hard to veriiy
because they are secrelive about their inventions.
fearing their ideas wil l  bc stolen.
.  Bu t  cach year  the  na t ion 's  'au tomaker i  ge t

thousands of unsolicited inventions. Ford Motor Co..
the country's secondJargcst automaker, gets 3.m0 to
4.000 inventions or ideas a year, and Ford spokesman
Robert Harnar said the number has roughly doubled in
rcccnt years.

_So fa r , .Harnar  sa id ,  Ford  hasn ' t  bought  any
subs tan t ia l  idea  f rom a  layman,  bu t  t }a t  hasn ' t
stoppcd R.N. Linger of Indianapolis.

Linger is manufacturing and sel l ing his patentcd
"Pclco Fuel Saver" himself. Llnger siys thl device
hcats gasoline vapors inside a cai's enaino for more
even drstribution and fuel economv.

After three years of testing, he contcnds the device'
gives up. to 35 percrnt better mileege and up !o 65
perctnt less pollutant emission. Sales of the'device
have been primarily to clompanles with flcets of ears,
but it is available to individuals for about $25, not
including inshllation. Linger says test results from the
companies using his fuel saver are not yet available.

Other inventors have met with less success.
Federal agents seized the still that Lance Crombie

used on his Webster, Minn., farm for fermenting corn
to make alcrhol for fuel. Cromble then oblained an
cxperimertal p€rmit to operate tle still tegally. But
the publicity from his run.ln with tIe law stirred the
public 's interest, and Crombie said he now gets
hundreds of trlcphone calls asking how to make-the
alcohol luel.

I.'ord llotor Co. said the trouble with most inven-
tions is they already have been tried.
_ _ln.fact, Danny Jewell of Kokomo, Ind., a 2$year-

old pizza parlor worker and part-time mechanic, said
all his ideas came from the public library. The result:
A thermal-powered engine attachment ihat runs all
automobile accessories, freeing the crankshaft of those
ga.solin+guzzling chores and, says Jewell, increaring
mileage 15 to 30 miles per gallon.

When both auto engineerr and government ofllcials
- including the ll'hlte House - ignored his telephone
cslls and letters, Jewell picketed the Howard County
courthouse for a week to attract investors.

Part of the reason for his recogrition problems,
Je*'ell admitted, is that he reftsed to give I detailed
description of the lGinch.long cylindrical deviee for
fear someone will steal the ldea. Ile has applied for a
patent, he said.

"I tricd to approach the auto c.ompenies, but unless
you tell them everything and let them make decisions
on it, they won't taik to 1'orr," he said.

Robert LaForce of Pmvidenc.e. R.1., took hls inve*
tion to t}e public, tob, demonstrating a n€w englne
type in front of the Rhode lsland statehouse - which
did him fittle 8d' w"dnn.doy; Morch 28, 19lg
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er. *r
A r rGa$-$avlng device could have
more far-reaching eonsequences
cannett News se'yica (ioi< t,,^,J tn;b VZ some observers rank the device

Two. Ar izona mechanics.  us ing invented by Sherwood Webster  and
scient i f ic  pr inc ip les nei ther  under-  Richard Heise r ight  up there wi th the
stood, rnay have stumbled onto one transistor and the lasbr beam - [wo
of  the b iggest  technological  advances of  the most  s igni f icant  invent ions
in 40 years. since World War II.

I t 's  a s imple valve designed to
eliniinate the need for high"octane .Since they first demonstrated the
gasoline and improve mfleage as va.lve two years ago' the inventors
much as 20 percent. " allege the oil industry has tried to

F.ur thermore, .  i t  could remove cover  i t  up.  But  several  powerfu l
salt frorn sea water inexpensivetV, Republicans' including two congress-
sai r l  David L indahl ,  

"n 
.nu.gy u ip" i t  men and Vice President  George

who sturl ied the device for frvo v6ari lSush's office, have gotten behind it.
for the congressional Research Serv- Basically, the device forces parti-
ice, the research arm of the Library cles of air and fuel to rnix, somewhat
of congress. As a result, farmers l ike stirring sugar into coffee. In-
might  grow crops in  deser ts  and na-  s ta l led beneath the carburetor .  i t
t ionrvide water shortages could dis- uses a doubie screen to vaporize the
appear.  '  

a i r - fuel  mixture,  a l lowing more com-
"This could even af fect  where p lete burn ing,  which g ives of f  less

people l ive." he said. 
-pollutants.
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