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UNITED STATES

1,610,000
PATENT OFFICE.

THOMAS J. FAY, 'OF BROOKLYN, NEW YORK.

VAPORIZER.

Application filed March 25, 1922. - Serial No. 546,665.

This invention relates to the vaporization
and carburetion of liquid. fuels for internal
combustion engines. .

A considerable - portion of our present
grade of engine fuel passes through the in-
take-manifolds of automobile engines in lig-
uid form. It is difficult to design a mani-

fold that will distribute uniformly to all-

of the cylinders this liquid portion of the
mixture furnished by the carbureter.
matter what condition the fuel is in when it
_reaches the cylinder, it must be vaporized be-
fore it can be burned. The most effective
way yet found of improving distribution and
combustion is to apply heat in some form or
other. . This makes it desirable to know how
much heat to introduce and how to intro-
duce it to get the best results. The ideal
manifold would accordingly be one that
produced a mixture dry enough to distribute
evenly and burn well in the cylinders, with
thlef leastpossible heating of the mixture it-
self. : o

Attempts have been made to vaporize the
liquid fuel in the intake manifold by con-
ducting the intake mixture through a con-
duit that passes through the water jacket
used for cooling the cylinders, but the tem-
perature of the boiling water in the jacket is
too low to properly and fully vaporize the
heavy liquid fuels which it is now necessary
to accept and use. Other attempts have been

made to vaporize the liquid fuel by heating

- the same before or after mixture with the
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air, but since the exhaust gases range in tem-
perature from about 300° Fahr. to about
1500° Fahr. dependent upon the speed and
running conditions of the engine, the heat
derived from the exhaust gases is too variable
and uncertain to be relied upon alone.  The
lower end of the range of temperatures above
given is too low to be effective in vaporizing
many of the fractions of pétroleum that are
offered to the public as fuel. With the high-
er temperatures, the fuel content per unit
volume is decreased to such an extent that

the maximum power of the engine is not de-.

veloped.

There is sufficient heat in the exhaust gases
so that if the proper method of utilization
can be found, it will make possible the satis-
factory use of fuels considerably heavier
than the present “power” gasoline: without
seriously limiting the power, efficiency or
flexibility of motor vehicles, or resulting

No.

in any of the difficulties that are now due
to poor manifolding systems.

An object of the invention is to provide
an improved méthod and apparatus for va-
porizing the liquid fuel prior to its admission

to.the engine cylinders, with which the fuel

will be distributed uniformly to all the cyl-

60

inders, with which a mixture may be ob- -

tained which is dry- enough to distribute
evenly and burn well in the cylinders with

‘the least possible heating of the mixture it-

self, and which enables the satisfactory and
efficient use of -relatively heavy fuels. A

further object is to provide an improved

manifold which will accomplish the above
objects and also check “flare backs” through
the intake manifold which occur where the
valves are leaky and the mixture is lean. A
further object is to provide an improved
method and apparatus for vaporizing liquid
fuel by which the exhaust gases may be ef-
fectively and efficiently utilized and con-

‘trolled for heating the intake gases and mix-.

ture under various operating conditions of
the engine, which may be adapted to present
designs of engines without material changes
in their construction and design, and the ap-
paratus of which is simple, compact, dura-
ble, and inexpensive. Other objects and ad-
vantages will be apparent from the follow-
ing description of an embodiment of the
invention and the mnovel features will be
particularly pointed out in claims.

The invention comprehends the heating of
the intake gases or mixture by a heat inter-
change. with the exhaust gases, and stabiliz-
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ing or tempering the heated gases or mixture -
by a further heat interchange with the cool- .

ing liquid of the engine. In the conduit in
which the last named heat interchange oc-
curs I preferably dispose a plurality of
bristles of heat conducting ndaterial which

extend transversely across the conduit into

close proximity to or in contact with the
walls through which the heat interchange is
effected. These bristles may be advanta-
geously arranged in a helical row extending
axially along the conduit so as to give to the
lighter portions of the mixture a slightly
swirling movement and so as to be impinged
upon themselves by the heavier portions
which comprise largely the incompletely va-
porized fuel. The helical passage formed b

the bristles also increases the effective lengt

of the passage for the intake mixture during
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the period of the heat interchange and sta-
bilization. The heat in the bristles will cause
a vaporization of the liquid collected  thereon
and its absorption into the intake gases.
This insures the passage to the cylinders of
a completely vaporized fuel having the prop-
er temperature,

- backs along the intake conduit by cooling
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the burning gases below the combustion tem-
pérature. The invention also comprehends
various details and arrangements of parts
which will be explained in connection with
the following description of embodiments of
the invention. :

In the accompanying drawings:

Fig. 1 is a fragmentary sectional eleva-
tion of an engine to which my improved va-
porizer has been applied.’
~ Fig. 2 is a transverse horizontal section
through the same.

Fig. 8 is a sectional elevation of a por-
tion of the same.

Fig. 4 is an elevation partially in section

of the exhaust pipe by-pass carrying {he"

bristles, , .
Fig. 5 is a transverse section through the

- same.
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Fig. 6 is a plan of a slightly different type
of engine having the improved vaporizer ap-
plied thereto. :

Fig. 7 is an elevation of a portion of an
engine showing a further modification of
the vaporizer; and oo

Fig. 8 is an elevation of .a portion of an
engine showing a still further modified em-
bodiment of the vaporizer.

In the embodiment illustrated in Figures
1 to 5, an engine 1 is provided with a remov-
able head 2, a plurality of reciprocating pis-
tons 3 in cylinders 4, and ‘surrounded by a
water jacket 5. An intake conduit 6 extends
transversely through the water.jacket 5 be-

tween two of the cylinders 4, and at one.
end is provided with branches 7 and 8 which .

extend in opposite directions to one another
to intake ports 9 and 10.

The intake ports are controlled in a suit-
able manner by valves 11 which are pressed

‘against their seats in a suitable manner, such

as by springs 12. Exhaust ports 13 from

the cylinders connect with exhaust cross.con-

duits 14 which unite into a common exhaust
conduit 15 leading to a suitable muffler, not
shown. The end of the conduit 6, which is
opposite from the branches 7 and 8, is con-
nected by a pipe or conduit 16 to a suitable
carbureter, (not shown) in which the liquid
fuel and air are mixed in a well~known
manner. A small pipe 17 passes axially
through conduit 6 from one side of the en-
gine to the othet, one.end of the pipe 17 be-
ing connected by pipe 18 to the exhaust con-
duit 14, the other end of the pipe 17 passing
through the wall of pipe 16 and being con-
nected to a suitable muffler 19 by means of a

The bristles check flare-:

1,310,000

pipe 20 having therein a suitable controlling
valve 21. A vportion of the exhaust gases

‘from the conduit 14 will be'diverted through

the pipe 18 and the pipe 17, which in effect
form a by-pass, then through the pipe 20 to
the muffler 19, the amount of the exhaust

ases which pass through these conduits be-

Ing controlled Ly the valve 21. A plural-

ity of bristles 22 of metal or other suitable
heat-conducting material are anchored along
corresponding ends to a braided strip 23
which is wound helically around the portion
of the pipe 17 which passes through the con-
duit 6, the bristles extending radially out-
ward from the periphery of the pipe 17 into

T0
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close proximity to or in contact with the in-

ner wall of the conduit 6. The braid 23 is
anchored to the periphery of the pipe 17 in
a suitable manner, such as by strips 24 which
extend lengthwise of the pipe 17.and clamp
the braid to the pipes. As the intake gases
composed of air and fuel pass through the
conduit 6, the lighter or completely vapor-
ized portions of the mixture will partially
pass between the bristles and along the con-
duit, and partially will be given a swirling
movement corresponding somewhat to the

helical passage formed by the helical row

of bristles.” The heavier particles will im-
pinge against and collect upon the bristlés
since, because of their inertia, they will not
partake materially’ of the swirling move-
ment, and since the bristles upon the pipe 17
will be heated by the heat from the exhaust
gases passing through the pipe 17, the heav-
ler or unvaporized particles of the mixture
will be heated and fully vaporized and ab-
sorbed into the passing mixture. By a ma-
nipulation of the valve 21 a greater or less
proportion of the exhaust gases may be ad-
mitted through the pipe 17 in order to vary
the temperature of the bristles for various
fuel and running conditions. . -
In the embodiment illustrated in Fig. 6,
the engine 25 is provided ‘with exhaust
valves 26 along one face of the engine and
with intake valves 27 along the opposite face
of theengine. The conduit 6 passes through
the water jacket of the engine from side to
side and the branch intakes 7 and 8 lead to
the intake ports 27 beneath the intake valves.
The pipe 17 is connected to the exhaust man-
ifold 28 and passes axially through the con-
duit 6 and to a small muffler in the manner
similar to that disclosed in Figure 1. The
bristles 22 are secured in a helical row to
the pipe 17 in the manner shown in Figure
4 and serve a similar purpose. . y
In use, I have found that the intake gases

will be completely vaporized in passing -

through the conduit 6 and that the tempera-
ture in the conduit 6 is substantially uniform
under various running conditions of the en-
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gine, the heat interchange between the wa-
ter of the water jacket and the bristles serv-
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g to
to the
through the pipe 17.

stabilize or temper the heat imparted
bristles by the exhaust gases passing
T have found that the

mixture entering the engine cylinders is
sufficiently. dry to insure uniform distribu:

tion and to burn well and with a maximum

of efficiency. When lean mixtures are being

used flare-backs oceasionally take place along
the intake conduit or manifold, but I have
found that the bristles serve to cool the

~ burning gases below the combustion temper-
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ature and thus extinguish the flare-back be-
fore it passes for any considerabld distance
along the manifold. -

In the embodiment illustrated in Figure
7, the intake conduit 29 extends through the
water jacket of the engine 30, as in the em-
bodiment disclosed in Figures 1 to 6. A
core 17 is disposed axially of the conduit
99 and is provided with a helical row of me-
tallic bristles 22* which extend radially of
the conduit 29 and into contact with or in
close proximity to the walls of the ‘conduit.
A conduit 81 passes through a chamber 32
included in the exhaust conduit or manifold
and extends to the opposite side of the en-
gine where it unites with the usual intake

conduit 33, a.common passage 34 connecting .
the union with the adjacent end of the con-

duit 29. Suitable valves 35 and 36 in the
conduits 31 and 33 control the relative pro-
portions of the gases passing therethrough
which ‘are admitted into the common intake
conduit 34, the valves being controlled in
a suitable manner from a common operating
member 87.. ‘The other end of conduit 31 is
open for the admission of air thereto, the

‘air which: passes through the pipe being
‘heated by a heat interchange with the ex-

haust gases in the chamber 3, and the hot

. air obtained in this manner is mixed with

the fuel mixture coming through conduit

" 33, and this new mixture passes through con-

" jacket the iifterchange being facilitated and

55
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duit 34 and the conduit 29 where a complete
mixing is effected, the fuel being completely
vaporized. The temperature of the mixture
is stabilized or tempered by a heat inter-
change with the cooling liquid in the water

controlled by the bristles. ,

In the embodiment illustrated in Figure
8, the engine 30 is similar to that of Figure
7. and is provided with the intake conduit
29 passing through the water jacket and
having therein the helical row of bristles
99:. A casing 38 surrounds a portion of the
exhaust conduit 39 and is provided at its
lower end with an opening 40 through which
cold air énters the -casing. The casing is
connected by a conduit 41 to a carburetor
42 of any suitable construction, where the
fuel is added, and a conduit 43 extends from

the carburetor to the conduit 29 for <on-.

ducting the mixture of heated air and fuel
through the water jacket to the intake valves

of the engine. A suitable valve 44 contr Is
the conduit 43 for regulating the amount of
mixture passing through the conduit 29.
The air ontering the casing 38 through the

opening 40 will. be heated by the exhaust 70

gases in the exhaust conduit which pass.
through the casing, and will be con-
ducted to the carburetor for the addition
of the liquid fuel. The mixture is then

conducted through conduit 29 where a (L

complete mixing and vaporization takes
place, the temperature of the mixture being
stabilized or tempered by a heat interchange
with the liquid in the water jacket of the en-

gine, as in the embodiments before disclosed 89

in Figures 1 to 7. The stabilization and
mixing are facilitated by the bristles 22* and
“flave backs” are checked. '

The intake to the various cylinders is in-

termittent and consequently the movement

of the mixture of fuel and air is intermit-

tent. The bristles serve to convert the in-
termittent rushes of the mixture into a more
uniferm movement so that the fuel carried
thereby will not tend to settle out in the in-
terval between admissions to the cylinders:

The action of the bristles may be compared

somewhat to the action of the twigs, leaves
and branclies of trees in breaking up rushes

of air into a more uniform and less violent 9

movement. This enables the uniform heat-

cess of fuel is carried by the mixture beyond
that which can be properly vaporized, the ex-
cess is removed by the bristles, heated
reapplied to the moving mixture, the bris-

tles in this respect acting in the manner of -

an auxiliary reservoir of fuel. The bristles

extend transversely of the axis of the con-

ing of every particle of the fuel. If an ex-

and '100

duit so that there is no continuity of surface 109

extending axially of the conduit which by
capillmy action would carry -liquid fuel
through the conduit without vaporization.
The bristles also estend in all directions

transversely across_the direction of flow s> 110

that there will not be a direct passage
through the conduit. :

T claim: IR, _

"1. In a fuel vaporizer for internal com-

~ bustion engines having a water jacket, an

exhaust conduit, and a fuel intake conduit
with a portion passing through the water
jacket, a heating conduit passing through the
portion of the fuel intake conduit in the
water jacket and comnnected to the exhaust
conduit. whereby at least a portion of the
‘exhaust gases may be passed.through ‘said
heating conduit, and baffle members extend-
ing across the intake conduit between the
walls theteof and the heating conduit,
heat interchanging relation with both, for

“tempering the heat imparted to the gases

passing through the intake conduit.
9. In a fuel vaporizer for internal com-

bustion engines having a water jacket, an ™
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exhaust conduit and a fuel intake conduit
with a portion passing through the water
jacket, a heating conduit passing through
the portion of the fuel intake conduit in the
water jacket and conmected to the exhanst
conduit whereby at least a portion of the

exhaust gases may be passed through said

heating conduit, and bristles of heat con-
ducting material in said intake conduit and
arranged along the periphery of the heating
conduit. ( o

3. In a fuel vaporizer for internal com-
bustion engines having a water jacket, an
exhaust conduit and a fuel intake conduit
with a portion passing through the water
jacket, a heating conduit passing through
the portion of the fuel intake conduit in the
water jacket and connected to the exhaust
conduit whereby at least a portion of the
exhaust gases may be passed through said
heating conduit, and baffle members extend.-
ing across the intake conduit between the
walls thereof and the heating conduit, in
heat interchanging relation with both, for
tempering the heat imparted to the gases
Eassing through the intake conduit, said

affle members having their surfaces sub-
stantially out of contact with one another in
a direction along the conduit, whereby travel
along the conduit, by capillary action upon
said surfaces, of liqnid fuel collecting upon
the members from the intake gases will be
prevented.

4. In a fuel vaporizer for internal com-
' bustion engines having a water jacket, an

exhaust conduit and a fuel intake conduit

. with a portion passing through the water
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jacket, a heating conduit passing through
the portion of the fuel intake conduit in the
water jacket and connected to the exhaust

conduit whereby at least a portion of the

exhaust gases may be passed through said
heating conduit, and bristles of heat con-
ducting material in said intake conduit and
arranged helically along the heating con-
duit; said bristles extending in directions
transverse to the heating conduit.

5. In a fuel vaporizer for internal com-
bustion engines having a water jacket, an
exhaust conduit and a fuel intake conduit
with a portion passing through the water
jacket, a heating conduit passing through
the portion of the fuel intake conduit in the
water jacket and connected to the exhaust
conduit whereby at least a portion .of the
exhaust gases may be passed through said
heating conduit, and bristles of heat con-
ducting material carried by the heating con-
duit in said intake conduit and extending
in directions transverse to the heating
conduit. :

6. In a fuel vaporizer for internal com-
bustion engines having a water jacket, an
exhaust conduit and a fuel intake conduit
with a portion passing through the water

1,610,000

jacket, a heating conduit passing through
the portion of the fuel intake conduit in the
water jacket and connected to the exhaust
conduit whereby at-least a portion of the
exhaust gases may be passed through said
heating conduit, and bristles of heat con-

.ducting material in said intake conduit and

arranged along the heating conduit, said
bristles extending across the intake conduit
in close proximity to the walls thereof and
to the heating conduit. '

7. In a fuel vaporizer for internal com-
bustion engines, a fuel intake conduit lead-
ing to the combustion chamber and having
a heated, wall, spaced bristles of heat con.
ducting material in said intake conduit and
arranged helically along the heated wall. -

8. In a fuel vaporizer for internal com-
bustion engines, a conduit through which
the fuel mixture passes, and a helical row
of bristles of heat conducting material ex-
tending along said conduits. ‘

9. In a fuel vaporizer for liquid cooled
explosion engines, an intake conduit having
walls in heat interchanging relation with
both exhaust gases and the cooling liquid;
and baffle members in said conduit, each in
heat interchanging relation with both walls
So as to temper the heating action of the ex-
haust gases and the cooling liquid upon the
intake gases and insure a more uniform fem.
perature of the latter.

10. In a fuel vaporizer for liquid cooled
explosion engines, an intake conduit having
walls-in heat interchanging relation with
both exhaust gases and the cooling liquid,
and baffle members in said conduit, each in
heat interchanging relation with both walls
o as to temper the heating action of the
exhaust gases and the cooling liquid upon
the intake gases and insure a more uniform
temperature of the latter, said baffle mem-
bers having their surfaces substantially out
of contact with one another in a direction
along the conduit whereby travel along the
conduit, by capillary action upon the mem-
bers, of liquid fuel collecting upon the mem-
bers from the intake gases will be prevented.

11. Tn a fuel vaporizer for liquid cooled
explosion engines, means for heating at least
a portion of the intake gases by heat inter-
change with the

to the engine cylinders
its walls in heat interchanging relation with
the cooling liquid of the engine, and baffle
members arranged along the said conduit
and substantially out of contact with one
another whereby travel along the conduit,
by capillary action upon the members, of

liquid fuel collecting upon the' members

from the intake gases will be preventéd.

12. In a fuel vaporizer for liquid cooled
explosion engines, means for heating at least
a portion of the intake gases by heat inter-
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exhaust gases, a conduit. -
through which the heated intake gases pass
having a portion of -
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change with the exhaust gases, a conduit
through which the heated intake gases pass

to the engine cylinders-having a portion of

its walls in heat interchanging relation with

- the cooling liquid of the engine, and bristles

of heat conducting material arranged along
and extending transversely of said conduit.

13. In a fuel vaporizer for liquid cooled
explosion engines, means for heating at least
a portion of the intake gases by heat inter-
change with the exhaust gases, a conduit
through which the heated intake gases-pass
to the engine cylinders having a portion of
its walls in heat interchanging relation with
the cooling liquid of the engine, and bristles

of heat conducting material arranged along-

and extending transversely of said conduit,

and into close proximity to the walls of said

conduit, ‘ ' .
14. In a fuel vaporizer for liquid cooled

explosion engines, means for heating at least

a portion of the intake gases by heat inter-
change with the exhaust gases, a conduit

through which the heated intake gases pass

to the engine cylinders having a portion of
its walls 1n heat interchanging relation with
the cooling liquid of the engine, and a heli-
cal row af bristles of heat conducting mate-
rial extending axially along the conduit with
tlhé bristles disposed transversely of the con-
duit. - ' :
15. In a fuel vaporizer for internal com-
bustion engines, a conduit through which the
fuel and air mixture passes to the cylinders,
and numerous small bristles disposed along
the conduit and extending transversely
across the conduit in all directions so as to
form a barrier to direct passage of the mix-
ture through the conduit. '

16. In a fuel vaporizer for internal com--
‘bustion engines, a conduit through which

the fuel and air mixture passes to’ the cylin-
der having -a heated wall, and numerous
small bristles disposed along the conduit
and extending transversely across the con-
duit in all directions, so as to form a barrier
to direct passage of the mixture through
the conduit, said bristles being in at least
close proximity to the heated wall.

17. In a fuel vaporizer for internal com-
bustion engines an intake conduit for con-
veying the mixture of air and fuel to, the
combustion chambers, and baflle means in
said conduit for effecting a more complete

vaporization of the fuel, said means com-

prising a plurality of bristles disposed to
extend transversely 'of the length of the
conduit and arranged to oppose direct pas-

sage of the mixture through the conduit,

—whereby any liquid fuel held in suspension
in the air passing aleng the conduit will im-
pinge upon said‘bristles as the mixture
passes, about them during its travel along
the conduit. : '

"spaces between adjacent bristles.

S

18. In a fuel vaporizer for an explosion
engine, means for supplying a.fuel and air

mixture to said engine and including an in-
take conduit having a wall in- heat inter-

changing relation with the heat of combus-
tion of the engine, and a plurality of bristles
of heat conducting material in heat inter-
changing relation with said conduit wall,
extending in directions"transversely of the
conduit and in positions to oppose direct
passage of the mixture through the conduit,
whereby any-liquid fuel held in suspension
in the air passing along the conduit will im-
pinge upon said bristles as the mixture
passes about them during its travel along
the conduit, the heat of said bristles from
the  heat interchange increasing the vapori-
zation of the liquid fuel particles which im-
pinge thereon. .= = S :
19. In a fuel vaporizer for internal com-
bustion engines, an intake conduit for con-
veying the mixture of air and fuel to the
combustion chambers, and baffle means in
said conduit for effecting a more complete

vaporization of the fuel, said means com--

prising a plurality of bristles disposed to

extend transversely of the length of the

conduit and arranged to oppose direct pas-
sage of thé mixture through the conduit,
whereby any liquid fuel held in suspension
in the air passing along the conduit will im-

"pinge upon said bristles as. the mixture

passes about them during its travel along
the conduit, the bristles being arranged in
a spiral row along the length of the conduit
so as to give the mixture a slight rotation
while also permitting it to pass through the
spaces between adjacent bristles.

20. In -a fuel vaporizer for an explosion
engine, means for supplying a fuel and air
mixture to said engine and including an in-

_take conduit having a wall‘in heat inter-

changing relation with- the heat of combus-

tion of the engine, and a'plurality of bristles |

of heat conducting material in heat inter-
changing relation with said conduit wall,
extending in directions transversely of the
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conduit. and in positions to oppose direct - ’

passage of the mixture through the conduit,
whereby any liquid fuel held in suspension
in the air passing along the conduit will im-

s

pinge upon said bristles as the mixture

passes about them during its travel along

the conduit, the heat of said bristles from -

the heat interchange increasing the vapori-
zation of the liquid fuel particles which im-
pinge thereon, the bristles being arranged in

180

a spiral row along the length of the conduit -

so as to give the mixture a slight rotation
while also permitting it to pass through the

In witness. whereof, T hereunto subscribe

my signature. - -
. Ve THOMAS J. FAY.




