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This invention relates to a carbureting device
for use in the preparation of an explosive mixture
for an internal combustion engine or the like.

This application is in part a continuation of
my co-pending applications, Serial No. 370,976,
filed June 14, 1921, and Serial No. 457,600, filed
May 30, 1930.

One of the primary objects of this invention
is to provide a carBureting device of the above
mentioned character which will be adapted for
use with the internal combustion engine of a
modern motor vehicle.

A turther object of this invention is to provide
a carbureting device which will produce a dry
explosive mixture and to provide means for ef-

fecting an even distribution of this mixture to

the cylinders of the engine,

Other objects and advantages of the invention
will become more apparent as the following de-
seription proceeds, particularly when reference
is had to the accompanying drawings, wherein:

Fig. 1 is an elevational view partly in secticn

of a carbureting device constructed in accordance

with the teachings of this invention;

Fig. 2 is a sectional view taken substantially
on the line 2—2 of Fig. 1;

Fig. 3 is a sectional view taken substantially
on the line 33 of Fig. 1; ‘ ‘

Fig. 4 is a sectional view taken substantially

- on the line 8—4 of Fig. 1;

Fig. 5 is a sectional view taken substantially
on the line §—58 of Fig. 4;

Fig. 6 is & semi-diagrammalic view showing
a step in the production of the element shown in
Rig. 5;

Fig. 7 is a top plan view of & slightly modified
form of construction;

Fig. 8 is a side elevational view of the structure
shown in Fig. 7;

Fig. 9 is a sectional view taken substantially
on the line 9—8 of Fig. 8;

Fig. 10 is a view similar to Fig. 8, partly in
section, showing a further modification of the
inventive idea; o

Fig. 11 is a sectional view taken substantially
on the line {{—!1{ of Fig. 10; )

Fig. 12 is an elevational view partly in section

" of a slightly modified form of construction;

50
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Fig. 13 is a plan view of a modified form of
. absorbent material;
Fig. 14 is a view similar to Fig. 5, showing a
further modification of the inventive ides; and
Fig. 15 is a fragmentary sectional view showing
a further modification of the invention.
Heretofore, in the supplying of & carbureted

(CL, 123—-122)

mixture to an internal combustion engine, it has
been customary to form the riser from the car-
puretor and also the branches to the several
cylinders of the smallest possible diameter so as
to provide maximum velocity which is necessary 5
to keep the liquid fuel in the air stream. All at-
tempts to enlarge the manifold have resulted in
the sacrifice of even distribution and in the
danger of the fuel dropping out of the air stream.
Further, these limitations of the manifold design
have had an important bearing on the power out-
put of the multi-cylinder engine because of the
overlapping suction strokes of the cylinders draw-
ing mixzture from a common pipe. It frequently
oecurs that the overlapping of the suction strokes j
diverts the flow in the manifold with the result
that some cylinders are fully supplied with the
mixture while other cylinders are starved. These
disadvantages exist because of the fact that
heretofore the fuel has been carried in the form
of globules in the air stream and no means has
been provided capable of producing 2 thoroughly
dry explosive mixture for distribution tc the
cylinders of the engine.

The present invention contemplates the elim-
ination of the sbove mentioned defects and dis-
advantages first by the provision of means for
proddcing a dry explosive mixture. The inven-
tion then contemplates the supplying of this ex-
plosive mixture to a relatively large surge cham-
ber which comraunicates with a multiplicity of
separate manifold branches. The area of the
surge chamber is such that the surging of the
explosive mixture incident to the overlapping of
.the suction strokes of the several cylinders is
eliminated with the result that an even distribu-
tion of the explosive mixture to all branches and
thus to all of the cylinders is effected. If the
surge chamber is eliminated there is a substantial
decrease in the power cbiained. -

Referring then particularly to the drawings
wherein like reference characters designate cor-
responding parts throughout all views and re-
ferring more particularly to Fig. 1, the reference
character 15 designates a portion of the exhaust
manifold of an internal combustion engine (not
shown). Surrounding this manifold and sup-
ported in spaced relation thereto to provide an
annular chamber 186, is a jacket 1T, the side walls
of this jacket being provided with the openings
i8 through which air may enter the chamber
16. The air within chamber 16 is heated by its
contact with the outer periphery of the exhaust
manifold and is conducted by the conduit or
passage 19 to carburetor 20. The carburetor
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may be of any desired construction, it being un-

derstood that the heated air passes through the

carburetor and past the jet opening thereof which

is ‘supplied with liquid fuel, in accordance withk
- & the usual practice.

The present invention contemplates the pro-
vision of means whereby the air supplied to the
carburetor throwgh the passage 19 will always
be at a uniform temperature. There is there-

10 fore provided a branch 21 for the conduit | 9, this
branch 21 having its inlet end 22 open to the
atmosphere. A balanced butterfly valve or the
like 23 controls the flow of air through the

_ branch 21 and connected to the shaft 24 of this

15 valve and mounted in offset portion 26 of con-
duit 19 is a thermostatic coil 25. A second spring
27 acts on shaft 24 against coil 29, thus permit-
ting the use of a rugged spring for coil 25 while
rendering the coil extremely. sensitive to tem-

20" perature changes. )

Whenever the motor is cold, the coil 25 closes
valve 23 with the result that all of the air sup-
plied fo the carburetor is drawn from the cham-

- ber i6." However, as the motor heats up or the

25 temperature within the hood of the vehicle rises,
the coil 25 starts to open valve 23 to admit air
to conduit 19 by way of branch 2i. Since the
valve 23 is a balanced valve, it is directly re-
sponsive to expansion and contraction of the

30 coil 25, with the result that air at a uniform
temperature is always supplied to the carburetor
20. It will be apparent that the coil 25 will
be responsive to not only changes in the motor
temperature but also changes in the atmospheric

35 temperature and to the temperature within
the hood of the vehicle.

As the hot air passes through the carburetor
and past the jet thereof, it picks up and car-
ries with it in aerial suspension the lighter

40 ends or constituents of the fuel supplied to the
carburetor. The heavier ends of the fuel are
also picked up by the air stream and are car-
ried with it in the form of globules 10 be ab-
sorbed as will hereinafter be described.

43 - The reference character 30 designates a cas-
ing providing & converter chamber 31. This con-
verter chamber communicates at its lower end
with the carburetor 20 and receives therefrom
the mixture of air and fuel. '

50 Arranged within the chamber 31 and in stag-
gered relation to each other so that there is no
projected path for the air stream through the
chamber 31 are a plurality of absorbent bodies.
Thus, as illustrated in Figs. 1 and 4 of the draw-

&5 ings, tubes 32 may be fixed at their ends in the
walls of casing 30 so as to extend across the
chamber 31. It is to be noted that these tubes
are so arranged with respect to each other that
none of the air or fuel passing from the car-

60 buretor through the chamber may escape con-
tact with one of the tubes. The absorbent bod-
ies also contact with the walls of the chamber
so that any fuel deposited on the walls will be
absorbed. .

656 The outer peripheries of these tubes are cov-
ered with an absorbent material which absorbs
the heavy ends of the fuel carried by the air
stream. These globules of fuel contacting with
the  absorbent material are rapidly spread out

70 into a thin film by the high capillary attraction
of the absorbent material, with the result that
these heavy ends of the fuel are rapidly bro-
ken up and carried off in aerial suspension in
the ajr stream from the converter chamber., It

756 has been found that when the proper absorbent

material is used, a dry and thoroughly efficient
explosive mixture may be produced from kero-
sene although of course the construction func-
tions also efficiently when gasoline is used as
the fuel. 5
A number of experiments have been conducted
to determine the most practical and efficient
absorbent material. These tests have shown that
carborundum and emery will effect a conver-
sion of the heavy ends of the fuel but that the 10
pores of these materials become clogged so that
these materials do not last for any appreciable
time. Further, these materials are likely to crack
under the heat within the converter se.that
screens or the like must be provided to prevent 15
the passage of the broken pieces of the material
to the cylinders of the engine. Asbestos has been
found to be fairly satisfactory, but when as-
bestos is used, it must be frequently renewed
because it decomposes and the fibres thereof 20
destroy the capillary paths. - Aluminum oxide
plus a 15% clay bond. has also been found to
be efficient in that it provides capillary paths in
every direction, but the most efficient materials
have been found to be brass, iron and aluminum. 25
Of these latter mentioned materials, brass
and aluminum have been found to be the most
efficient. One way in which the tubes may be
coated with these materials is shown in Fig. 5
of the drawings. By reference to this figure it 30
will be noted that the material is formed as a
ribbon 33 provided with a plurality of aper-
tures 34. This ribbon is wound spirally on each
tube and is then compressed axially of the tube,
as shown in Fig. 5 of the drawing, with the re- g5

sult that each tube is covered on its outer pe-

riphery with a layer of the material. )

The cross sectional area or size of the cham-
ber 31 is just slightly greater than the outlet
from’ the carburetor 20, with the result that 40
there is no great velocity drop within the con-
verter chamber. Thus, loading within this cham-
ber is obviated and while the lighter ends of
the fuel held in aerial suspension in the air
stream are carried directly through, the heavier 45
ends of the fuel are broken up by the high capil-
lary attraction of the absorbent and are then-
also carried from the converter in aerial suspen-
sion in the air stream. ¥rom the converter
the air stream which carries the fuel in aerial 50
suspension flows info a surge chamber 35.

This surge chamber is of great capacity so that
there is a substantial drop in the velocity of the
air stream within this chamber. Communicat-
ing with the surge chamber are the several gz
branch intake manifolds 36. The surge cham-
ber is of sufficient size and capacity to eliminate
all surging of the mixture incident to the over-
lapping of the flow through the several branches
with the result that an even distribution of the 60
fuel to all of the cylinders of the engine is ef-
fected. It is possible to use this surge chamber
because, while heretofore it has been necessary
to keep the air stream at a high velocity to hold
the fuel in the air stream, the aborbent bodies 65

‘in the induction system as ahove described pro-

duce a dry mizture, the fuel being in aerial sus-

pension. Thus it is not necessary to maintain

the air stream at a high velocity and an even
distribution of the explosive mixture from the 70
surge chamber to the several cylinders may be
effected.” It has in fact been found that a dis-
tribution equivalent to a single cylinder dis-
tribution can be obtained by the feeding of a dry
explosive mixture such as produced in the con- 75
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verter, to a surge chamber which is connected
to the several branch manifolds as described.

In Figs. 7 to 9, inclusive, a slightly modified
form of construction is disclosed which may be
sutbstituted for the construction above described.
By reference to these figures it will be noted that
the outlet 48 of the carburetor 28’ is connected
to the inlet 41 of a converter chamber designated
by the reference character 42, At its upper end
the converter chamber communicates with a
surge chamber 43 which is similar to the surge
chamber 35 above described.

The chamber 42 is arranged between chambers
44 and 45 which are connected to the branches
4% and 47, respectively, of the exhaust manifold
of the engine (not shown). Tubes #§ project
inwardly from the inner walls 49 of the chambers
44 and 43, these tubes being closed at their in-
ner ends. The tubes projecting from one wall
are axially aligned with and abut the tubes pro-
jecting from the other wall, as clearly illustrated
in Figs. 8 and 9 of the drawings.

It will be noted that the tubes 48 are arranged
in stageered relation within the chamber 42 and
it has been found desirable to provide thirteen
of these tubes projecting from each wall 48, these
tubes being arranged in the manmner shown in
Fig, 8 of the drawings. A bafile 88 is positioned
in the chamber 44 so that the hot exhaust gases
which flow into this chambper from exhaust mani-
fold 48 are compelled to travel past all of the
tubes drawn from the wall 48 of this chamber.
The exhaust gases from the two chambers &4
and 85 may be discharged by a common outlet
51, the arrangement being such that all of the
tubes are exposed to the hot exhaust gases in
either one or the other of the two chambers.

The outer peripheries of the tubes 48 are cov-
ered with an absorbent material 52, as clearly
illustrated in Fig. 9 of the drawings, and it is
to be understood that this material may, if de-
sired, be brass ribbon wound on the tubes in the
manner described with reference to tubes 32. If
desired, the wall 49 may be slightly bowed in-

. wardly, as illustrated, and a further layer of

ahsorbent material, designated by the refersnce
character 53, may be used to cover this surface.
When the sbsorbent material 53 is utilized, it
will be apparent that the entire chamber 42 will
ve lined with absorbent material and that the
tubes which project into this chamber are alsc
covered with absorbent material, '

In this form of construction the air is prefer-
ably not heated prior o its supply to the car-
buretor but the hot exhaust gases in the tubes
48 effect a heating of these tubes-so that the
fuel within the converter 42 is broken up. The
fue] in aerial suspension in the air stream is
carried by the surge chamber 43 for distribution
to the several cylinders as above described.

Tn Figs. 10 and 11 a further modification of the
inventive idea is disclosed in which a converter
chamber 80 communicates at its lower end with
a carburetor (not shown) and at its upper end
with a surge chamber 6. Tubes §2, preferably
four in number, extend across the chamber &0

in such a manner that the fuel may not pass

through this chamber without contacting with
the outer periphery of one of these tubes. Af one
side of the chamber 608 all of the tubes 62 com-

municate with a charmber 53 defined by a wall.

$8. At their other ends two of the tubes §2 com-
municate with the exhaust manifold 65 which
receives the exhaust from the several cylinders

" of the engine (not shown). The other two tubes

3

82 communicate with a passage 68 by which the
exhaust gases may be discharged o a mufier
or the like (not shown). The arrangement is
such that the exhaust gases from manifold 63
pass through two of the tubes §2 and ave then §
returned by the other two tubes to the pas-
sage §66. - ‘

As in the last described form of invention, the -

"tubes 62 are covered by an absorbent material

designated by the referemce character 67 and 10
this sbsorbent material being on the heated
tubes, effects a conversion of the fuel within the
chamber 88 so that the fuel passes in aerial sus-
pension in the air stream from this chamber.
The fuel in aerial suspension is conducted to the 19
surge chamber 6! from which it is distributed o
the several cylinders of the internal combustion
engine as above described. Covers §9 are pref-
erably provided for shielding the side walls of
chamber 60 from the heat of the exhaust gases
in chamber 83 and passages 65 and §6.

This last described form of construction is
sdapted to effect a conversion of not only gaso-
line but also kerosene and fuel oil. The con~
stant saturation of the absorbent bodies by the
fuel counteracts the high temperature produced
within the converter and the lighter particles of
the fuel do not therefore crack. The heavier
ends of the fuel, however, approach the cracking 30
point because they are rapidly conducted by
the paths of high capillary attraction to adjacent
the heated metal tubes.

In place of the ribbon wound spirally on the
tubes, as above described, a layer of absorbent 25
material may be formed ‘on the tubes, in the
manner illustrated in Fig. 12 of the drawings.
By reference to this figure it will be noted that
2 cable 18, formed of thirty-seven strands of wire
tightly twisted, may be wound on the tube Ti.
A single layer of this cable will be sufficient to 40
provide an absorbing medium on the tube having
the desired characteristics.

In Fig. 13 a further modification of the ab-
sorbent material is illustrated as comprising &
mat 78. This mat is preferably woven from ca-
bles, each of which comprises fifteen brass wires
of .0075 diameter. The wires in the cables 18
which constitute the warp of the mat are un-
twisted, while the wires in the cables 17 running g
at right angles to the warp are twisted suffi-
ciently tightly to produce paths of high capillary
attraction. A mai woven in this manner pro-
vides an absorbing medium having capillary
paths in all directions, with the result that a gy

55

globule of fuel deposited on the surface of this
mat is immediately spread cut in all directions
in a thin film. Purther, the holes in the malb
permit air to be present at point of fuel disas-
sociation, thus affording a morc orderly conver- G0
sion of the fuel into gs. 1t will be found that
a mat such as above described may be conven-
iently used for lining the walls of the surge
chamber 42, this mat being provided with open-
ings for receiving the tubes 48, as will be read- 63
ily apparéent.

In Fig. 14 a further modified form of aksorb-
ing material is illustrated as comprising o single
wire B0 wound on the tube 8. This wire is pref- .
erably wound on the tube so as to form fve lay- 70
ers thereon, it having been found that when the’
tube is thus covered with the wire 80, the desired
paths of high capillary attraction may be formed.
It is to be understood that any one of the modi-

fied forms of absorbing material may ke used on 75
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4
the tubes of the several embodiments of the in-
vention above described.

In Fig. 15 a slightly modified form of construc-
tion is disclosed for controlling the temperature
of the air supplied to the carburetor. By ref-
erence to this figure it will be noted that the con-
duit 18’ is provided with a branch 2§’ having an
inlet 22’ through which cool air may enter to
mix with the hot air flowing through the con-
duit 18’. A balanced valve 85 controls the flow
of cool air through branch 2f’ and this valve is
responsive not only to the temperature under the
hood of the engine but also to the negative pres-
sure within conduit 18’.

Thus a chamber 86 is provided which com-
municates with the conduit {9’ and a diaphragm
87 is mounted in this chamber to be acted upon
by the pressure in conduit {8’ and by the at-
mospheric pressure to which it is exposed by
port 86’. An actuating arm 88 pivotally con-
nected to the butterily valve is pivotally connect-
ed as at 89 to an arm 90 which is fixed to the
diaphragm, there preferably being provided a
suitable guiding and supporting link 8{ which
is pivotally connected to one wall of chamber 86
and to the members 88 and 90. An adjustable
spring 82 urges the diaphragm in a direction to
open butterfly valve 88, while thermoresponsive
spring 83 cooperates with the shaft of the valve
to urge the valve to its closed position.

The butterfly valve 88 is a balanced valve and
is thus directly responsive to fluctuations of the
diaphragm 87 and expansion or contraction of
spring 23. The operation of this valve is con-
trolled by the negative pressure within the con-
duit 8’, the pressure of the atmosphere and the
temperature within the hood acting ¢n spring 93.
When the valve is controlled in this manner it
is obvious that the negative pressure within con-
duit 19’ opens the cold air valve and thus main-
tains an ideal mixture temperature when the
throttle of the engine is wide open. At critical
part loads, however, the valve is partly closed
and the air is held at a much higher tempera-
ture which is of course desirable.

It will be noted that in the forms of con-
struction shown in Figs. 1 and 15, the thermo-
static coils work against second springs. Thus
the valves are resiliently mounted in each case
between twe springs. By this arrangement the
thermostatic spring may be quite strong and
rugged without any loss of sensitivity and the
valves will thus be extremely sensitive to tem-
perature changes. .

From the above it will be apparent that the
invention provides means for producing an ex-
plosive mixture in which the fuel is in aerial sus-
pension in the air. This means includes tubes or
the like arranged in the induction system of an
internal combusior engine, these tubes having
their outer peripheries covered by an absorbing
medium. It might be noted that when the tubes
are covered with a metallic absorbing medium as
above described, the tubes may be made of rela-
tively cheap sheet material and the tubes may be

. soldered or brazed in position in their several cas-

70

ings after the absorbing material is mounted on
the tubes, without injury to the absorbing ma-
terial, , '

In each case the capacity of the converter
is just slightly larger than the capacity of the
outlet of the carburetor with the result that no

greal velecity drop occurs within the converter.

7%

The capacity, however, of the surge chamber in
each case is such that a substantial velocity drop

2,227,462

occurs in this chamber, this being possible with-
out deposition of the fuel by virtue of the fact
that the fuel is in aerial suspension in the air
stream when it reaches the surge chamber.

In the first described form of construction the
fuel within the converter chamber is not heated
to its cracking temperature and it is therefore
prebable that a physical change takes place with-
in the converter chamber. As above mentioned,
it is probable that the heavier ends of the fuel
which are not in aerial suspension when they en-
ter the converter chamber, are finely divided by
the high capillary attraction of the absorbing
medium so that they may be carried in aerial sus-
pension in the air stream from the converter
chamber. In the forms of invention, however,
where the absorbing bodies within the converter
chamber are heated by the exhaust gases, a tem-
perature sufficiently high to crack the fuel is
produced in the converter chamber.

It is important that the absorbing medium on
the tubes be only of sufficient capacity to absorb
the fuel at wide open throttle. Thus the layer
should be as thin as possible so that the desired
balance-with the heat is obtained. If the layer
is too thick, loading will take place within the
converter chamber, while if the layer of absorb-
ent material is too thin, the liquid fuel may not
be entirely absorbed. It is important, however,
that the absorbent effect s rapid spreading out
of the fuel in order that the time required to
convert the fuel be decreased to a minimum. It
might be noted that the heat within the con-
verter increases the speed of action of the ab-
sorbing medium approximately greatly.

It might be noted further that the absorbing
material is not fixed to the entire outer periph-
ery of the tubes with the result that since the
contact between the tubes and absorbent is com-
paratively poor, there is not a great amount of
heat transmitted to the absorbent by conduction
from the tubes. Further, the saturation of the
absorbent by the fuel keeps the absorbent rela-
tively cool so that the lighter particles of the
fuel are not subjected to a great heat. The
heavier ends of the fuel, however, travel through
the capillary paths formed by the absorbing ma-
terial and enter the capillary space between the
tubes and the absorbent where they are spread
out into a thin film and subjected to the high
heat of the tubes.

The invention provides a construction by which
a2 dry explosive mixture may be efficicntly dis-
tributed to the several cylinders and further
provides a construction by which the intake
manifold branches may be made larger than has
heretofore been considered possible. It has gen-
erally been necessary -to make these branches
small to maintain a high velocity of the air
stream-so that the fuel will be kept in the air
stream and to provide right angle bends in the
branches so that the fuel will rebound into the
air stream. With the construction above de-
scribed, however, the intake manifold branches
may be relatively large and may include long
sweeping turns since the problem of maintaining
the fuel in the air stream is eliminated.

It will be evident that the invention provides
a construction including four features cooperat-
ing to produce a desired result. Thus the in-
vention provides first, absorbent bodies staggered
or so arranged that all of the fuel in the air
stream must contact with one of these bodies.
The invention provides secondly, a proper me-
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tallic absorbent for forming these bodies, which
absorbent will not soot, gum or become inopera-
tive. The invention thirdly provides for.a rel-
atively high velocity of the fuel and air stream
through the absorbent bodies to prevent loading,
with a surge chamber for receiving the converted
The surge cham-
ber being of the capacity described, eliminates
any loss of power, it having been found that when
this surge chamber is eliminated, considerable
power is lost. The invention provides finally, ab-
sorbing material providing paths of extremely
high capiliary attraction which will operate to
rapidly spread oub the globules over an infinite
area or surface. This spreading of the fuel over
this infinite surface effects & rapid conversion of
the fuel, the surface being infinitely greater than
the surface area of the usual hot spot construc-
tions frequently used in internal combustion en-
gine induction systems.

‘While the invention has been described with
some detail, it is to be understood that the de-
scription is for the purposes of illustration only
and that the right is reserved to make such
changes in the details of comstruction and ar-
rangement of parts as will fall within the pur-
view of the attached claims.

What I claim as my invention is: _

1. The combination with a fuel induction sys-
tem for an Internal combustion engine, of means
in said system providing paths of high capil-
lary abtraction, said means being so drranged in
sald system that all fuel passing through the
system must contact with said means, the paths
of high capillary attraction providing for the
rapid spreading of the fuel in a thin film over
a large area and means providing an enlarged
chamber for receiving the fuel afier ifs contact

with said first mentioned means.

2. In combination, means provicing a con-
verter chamber, means for introducing a car-
bureted mixture of fuel and air to said converter
chainber, absorbent bodies in said converter
chamber in the path of the flow of the carbureted
mixture therethrough, means providing a surge
chamber for rveceiving the converted mixture
from said converter chamber, and branch intake
conduits for conducting the converted mixture
from. said surge chamber to the cylinders of an
internal combustion engine, the cross sectional
area of said surge chamber being at least as
great as the combined cross sectional areas of
said branches. ‘

3. In combination, a casing, opposed walls of
said casing being drawn to provide tubular pro-
tuberances projecting into said casing, means for
admitling exhaust gases to said tubular pro-
tuberances, means for supplying a carbureted
mixture to said casing, an absorbing medium on
sald probuberances in .the path of the flow of
the carbureted mixture through said casing, and
means providing a surge chamber for receiving
the converted mixture from said casing.

4. In combination, means providing a converter
chamber, means for supplying a carbureted mix-
ture $o said converter chamber, hollow kodies in
sald comverter chamber in the path of the flow
of the carbureted mixture throuvugh the same, an
ahsorbing medium on the cuter surfaces of said
hollow bodies, means for flowing hot gases info
zald hollow bodies to heaf the same, and means
providing a surge chamber for receiving the con-
verted carbureted mixture from said converter
chamber, ~ :

5. In combination, a casing, means for supply-
ing a carbureted mixture to said casing, means
providing a surge chamber for receiving the mix-

ture from said casing, hollow members in said
casing in the path of the flow of carbureted mix-

‘ture therethrough, and an absorbing medium on

each of said bodies comprising a metallic per-
forated ribbon wound spirally on each body,

6. In combination, a casing, means for supply-
ing a carbureted mixture to said casing, means
providing a surge chamber for receiving the mix-
ture from said casing, tubular members in said
casing in the path of the flow of the carbureted
mixture therethrough, and a cable formed of
tightly twisted wire wound on each of said tu-
bular members to form an absorbing medium on
the outer periphery thereoi.

7. In combination, a casing, means for supply-
ing a carbureted mixture of fuel and air to said
casing, means providing a surge chamber for
receiving the mixture from sald casing, tubular
members in said casing in the path of the flow
of the carbureted mixture therethrough, and a
plurality of layers of wire tighfly wound on each
tubular member to provide an absorbing medium
on the osuter surface thereof.

8. In combination, a casing, means for supply-
ing a carbureted mixture of fuel and air to said
casing, means providing a surge chamber for re-
ceiving the mixture from said casing, and means
providing absorbent bodies in said casing in the
path of the flow of the mixture therethrough,
said mesns including a mat woven of metallic
cables, said cables being formed of fifteen brass
wires each of .0075 diameter, the wires of the
cables extending in one dirvection in sald mat
being twisted and the wires of the cables extend-
ing in the other direction in said mat being un-
twisted.

9, In combination, a casing, means for fowing
a carbureted mixture of fuel and air through said
casing, absorbent bodies in said casing and so
arranged therein that the fuel passing through
said casing must contact with one of said ab-
sorbent bodies, means for transmitting heat to
within said casing adjacent the said absorbent
bodies, and means providing a surge chamber for
receiving the carbureted mixture from said
caging.

10, In combination, a casing, means for fowing
a carbureted mixture of fuel and air through said

casing, metallic absorbent bodies within said cas-

ing and so arranged therein that all of the fuel
passing through said casing must contact with
at least one of said absorbeni bedies, means for
transmitting heat to within said casing adjacent
said absorbent bodies, means providing a surge
chamber for receiving the converted mixture of
fuel and air from said casing, and branch con-
duits for conducting the mizture from said surge
chamber fo the cylinders of an engine, said surge
chamber being of greater cross secticnal area
than ihe combined cross sectional areas of said
branch conduits.

11; In combination, & casing providing a con-
verter chamber, mesns for discharging a fuel
mixture into said chamber, a plurality of hollow
tubes exiending across said chamber, said tubes
being arranged in staggered relation to each other
in the path of the fuel siream, o metallic cable
wound sround each of said fubes o form s plu-
rality of layers on the outer periphery thereof and
within said chamber, said cable being formed
of a plurality of strands of wire tightly twisted
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whereby innumerable paths of high capillary at-
traction are formed adjacent each tube, and
means for heating said tubes.

12. In combination, a casing providing a con-
verter chamber, means for discharging a fuel
mixture into said chamber, a plurality of hollow
tubes extending across said chamber, said tubes
being arranged in staggered relation to each other
in the path of the fuel stream, a series of an-
nular perforated metallic members sleeved on
each of said tubes, each series of annular metallic
members being pressed together axially of its re-
spective tube whereby a plurality of paths of high
capillary attracticn are formed adjacent each
tube, and means for heating said tubes.

13. In combination, a casing providing a con-
verter chamber, means for discharging g fuel
mixture into said chamber, a plurality of hollow
tubes extending across said chamber, a perforated
strip of metal wound spirally and tightly about
each tube, whereby a plurality of paths of high
capillary attraction are formed within the cham-
ber adjacent each tube, and means for heating
said tubes. :

14. In combination, a passageway for a car-
bureted mixture of fuel and air, a converter com-
municating with said passageway and having sn
enlarged area therein provided with an absorbent
surface, means for heating said absorbent sur-
face, 2 surge chamber communicating with said

“converter and a plurality of branch passageways

leading from said surge chamber.

15. The method of feeding a combustible
charge to a multi-cylinder internal combustion
engine comprising the forming of a carbureted
fuel mixture in proportions suitable for said en-
gine, expanding the nidxture and simultaneously
abscrbing the liquid fuel from said mixture, heat-

. ing the absorbed liquid substantially at the point

of absorption to expel the fuel therefrom in gase-
ous form to be reunited with said mixture at sub-
stantially the same point, further expanding said
mixture after reuniting and separately distribut-
ing the mixture from the point of expansion to
three or more different portions of said multi-
cylinder engine. )

16. The combination of a carburetor for form-
ing a fuel and air mixture of proportions suit-
able for an internal combustion engine, 8 mani-
fold for said fuel and air mixture leading from
sald carburetor, a hollow heated member hav-
ing the external surface thereof in said mani-
fold in the path of said fuel and air mixture,
8 thin layer of ‘metallic absorbent on said ex-
ternal surface adapted to be heated from said
member by conduction, said metallic absorbent
being constructed .to draw liquid fuel particles
thereinto by capillarity and to volatilize and
discharge the same into the mixture in said
manifold, an enlarged expansion chamber and
three or more separate conduits leading from
said expansion chamber to- the internal com-
bustion engine.

17. The combination of a carburetor for form-
ing a fuel and air mixture of propertions suit-
able for an internal combustion engine, a mani-
fold for said fuel and air mixture leading from
said carburefor, said manifold having its walls
enlarged at one part, a hollow member project-
ing laterally through said enlarged portion of
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said manifold thereby forming a mixture pas-
sageway around said hollow member, means for
conveying exhaust gases into said hollow mem-
ber to heat the walls thereof, a thin layer of
metallic absorbent material on the outer sur-
face of said hollow member in heat conducting
relation thereto, ‘said metallic absorbent being
constructed to draw liquid fuel particies there-
into by capillarity and to volatilize and dis-~
charge the same into the mixture in said mani-
fold, an enlarged expansion chamber communi-
cating with said passageway for the fuel air
mixture and three or more separate conduits
leading from said expansion chamber to the in-
ternal combustion engine.

18. The combination of a carburetor for form-
ing & fuel and air mixture of proportions suitable
for an internal combustion engine, a manifold
for said fuel and air mixture leading from said
carburetor, a hollow heated member having the
external surface thereof in said manifold in
the path of said fuel and air mixture, and a
thin layer of metallic absorbent on said ex-
ternal surface adapted to be heated from said
member by conduction, said metsllic absorbent
being constructed to draw liquid fuel particles
thereinto by capillerity and to volatilize and dis-
chlarge the same into the mixture in said mani-
fold.

19. In combination, means providing 2 con-
verter chamber, means for supplying & car-
bureted mixture to said converter chamber, a
hollow body in sald converter chsmber in the
path of the fiow of the .carbureted mixture into
the same, a metallic absorbent medium on the
outer surface of said hollow body and means for
flowing hot gases into said hollow body to heat
the same.

20. In combination, means providing 2 con-
verter chamber, means for supplying 2 carbu-
reted mixture to said converter chamber, a hol-
low body in said converter chember in the vath
of the flow of the carbureted mixture through
the same, an absorbing medium on the outer
surface of said hollow body, means for fowing
hot gases into said hollow body to heat the
same, and means providing a surge chamber for

- receiving the converted carbureted mixzture from

sald converter chamber.

21. In combination, a casing, means for flow-
ing a carbureted mixture of fuel and air
through said casing, an absorbent body in said
casing in the path of said mixture, means for
transmitting heat to within said casing ad-
Jacent the said absorbent body, and means pro-
viding a surge chamber for receiving the car-
bureted mixture from said casing.

22. In combination, a casing, means for fiow-
ing a carbureted mixture of fuel and air
through said casing, metallic absorbent bodies
within said casing and so arranged therein that
all of the fuel passing through said casing must
contact with at least one of said absorbent
bodies, means for transmiiting heat to within
said casing adjacent said absorbent bodies, means
providing a surge chamber for receiving the
converted mixture of fuel and air from said
casing, and branch conduits for conducting the
mixture from said surge chamber to the cylinders
of an engine.

THOMAS A. MORRIS,
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