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Appleation filed January 17, 1914,

To «ll whom i may concern’?

Be_it known that T. Frawx L. Srssioxs,
a citizen of the United States, residing at
Takewood, in the county of (/m"ﬂmg;\ nn(l
State of Ohio, have invented certain new
and useful Tmprovements in Carbureters,
of which the following is a specification.

Some of the nb]octs of my invention are
the use of fuels which are not readily va-
porized or gasified at atmospheric tempera
tures and the economical use of fuels Whlch
are move readily vaporized or gasified at
higher temperatures.

To attdm these objects, I employ conx
trollable means and new ‘Uld improved de-
vices for heating the fuel prior to its mix-
tare with air, for heating the air in the air
inlet passage bLefore it meets the fuel and
for-the further heating of the mixture as it
paRsos through the mixing chamber.

T also employ contr ollable means and new
and improved devices for mixing with the
less volatile fuels, highly \olaule fuels or
other liquids, which “mixfures arc
vaporized at ordinary atmospheric tem-
peratures and can be utilized for starting
the engine or for continucus operation if
desired. Some. of the fuels which may be
used in this manner are kerosene and gaso-
lene in various proportions. With my car-

bureter, gasolene only may Dbe used for.

starting, or any effective mixture of gaso-
lene and kerosene. After starting and se-
curing suflicient heat in the heating jacket;
kerosene only may be used, or any desired
proportion of gasolene may "be admitted.
Other fuels which may be employed are
kerosene and.sulfuric ether, a small amount
of the latter being sufficient to make the
mixture volatile at ordinary temperatures.
T make further provision for efficient cax-
buretion in improved forms and arrange-
ments of fuel nozzle and (111' inlet, and in
control of the adimnission of both air and

 fuael.

While my invention provides means for
attaining the objects mentigned, it is to be
noted that the parts ave so° dcawned and
arranged that the carburetihg of the wair
with fuels such as gasolene and other highly
volatile liquids may be carried on in my
jmproved carbureter without the use of the
heatnlo' devices, more efficiently than in the
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existing types of carbureters not employ-
ing heating means. This is accomplished
by the shapes and arrangements of fuel noz-
zle and air inlet valves in the control of the
admission of air and fuel, and the shape of
the mixing chamber.

In the dmwm@s

Figure 1 is a plan view of one form of
my cnublugter

Iig. 2 is a section on vertical planes on
lines ¢ b ¢ d of Fig. 1.

T“lr' 3is a pa1t section on line e f oi"
¥ig.

I‘w 4 1s a section through a modified

form of air inlet and fuel nozzle.
Tig. 5 is a section on line ¢ A of Fig, 1.

Tig. 6 is a detail cross section of v alve 14 v

on line m n of Fig. 7; Fig. 7T is a side ele-

ration of valve H, Fig. § is a side elevation
of tube 535 Fig. 9 is'a plan and Fig. 10 is
a side clevation of valve 83. .

TFig. 11 is a plan view of a portion of my

carbureter showing the fuel valve con-

trolling mechmmm.
Tig.
of Tig. 11,
Hig. 18 is an clevation of one of my im-
prm*ed carbureters connected to an engine
and fuel supply tanks '

Fig. 1418 a Sectional view shovs ing an air
intalke sleeve. ‘
Fig. 15 is a pzntml plan view of cap 106

shown in Fig. 14,

In the duw ings, 1 is the cast metal bod\'
of the carbureter shown in Fig. 1 and F]U
2. This body casting comprises the mix-
ing chamber 2, the heating jacket 3, the
float chamber 4, the float valve chamber 5,
and the fuel needle valve chamber 6. 5 and
6 are branch compartments of float cham-
ber 4, being connected therewith by cored
openings. 7 is a connecting and support-
ing arm between the needle “valve chamber
and the walls of the exhaust g gas and mixing
chambers. - The fuel passes from the needle

alve chamber to the fuel heating chamber
8 through the hole 9 in the arm 7. The
fuel heating chamber 8 is a thin space be-
tween the interior wall 10 of the exhaust
gas chamber 8 and the wall 11 of the air
inlet 12. 13 is the air inlet valve seat and
support which is secured to the body 1, and
makes o gas tight joint therewith. 14 is

9 is a vertical section on line % 1
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the air inlet valve which consists of an an-
nular plate 14* having depending arms 14"
converging at the bottom to form a spider
for carrying the lower hub bearing 14°. 15
is a valve carried by the air inlet valve but
arranged to open in the reverse direction to
relieve pressure due to explosions in the in-
take passages or back firing in the engine
cylinders. 1t has another function of ad-
mitting an increased supply of air when
the suction caused by the pistons reaches
the point where the inlet valve is Tifted
until the valve 15 contacts with and is un-
seated by adjusting nut 16 on rod 17.

Rod 17 is threaded into and supported by
a cross bar 18 forming part of inlet valve
support 13. 19 and 20 are jam nuts on rod
17. 21 is a spring acting between the collar
99 which is pinned to rod 17 and the air in-
let valve 14 to hold the latter to its seat.
93 is a.spring acting between the collar 22
and the valve 15 to hold the latter to its
seat. 24 is the fuel nozzle of annular cross
section. 925 is a greove in the wall of the
fuel heating chamber to insure free admis-
sion of fuel. 26 is the customary throttle
valve, controlling admission to the cylinders.
27 is the flange upon the intake manifold of
the engine to which the carbureter is con-
nected. 28 and 29 are pipe connection open-

" ings into the heating jacket, 3, through
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which a portion of the exhaust gases may be
passed for the purpose of heating the fuel,
the air, and the mixture of fuel and air.
Other means than the exhaust gases may be
used for these purposes, as for instance,

rater from the engine cooling system, or
air heated by being drawn over hot surfuces
of the exhaust pipe, or by sources of heat
independent from the operation of the en-
gine, without departing from the scope of
my invention. 30 is an adjustable needle
valve. 31 is a threaded plug drilled cen-
trally to form a seat-for the adjustable
needle valve. 31 is drilled transversely as
shown at 32 and grooved around its circum-
ference to permit the fuel which passes the
needle valve to enter hole 9 and thence the
fuel heating chamber 25. 31 is provided
with a shoulder 83 which is forced tightly
againgt a corresponding’ surface upon the
body casting 1 to prevent the leakageVot
fuel. 34 is a stop cock screwed into the bot-
tom of plug 31, for draining the float and
heating chambers. 35 is a float in the top
of which is secured the post 37 which is
hung to the lever 38. To the bottom of the
float is fixed axially therewith the guide pin
39 which fits loosely in the guide hole 40
at the bottom of the float chamber. This
guide pin steadies the float-and prevents its
rubbing upon the wall of the flout chamber.
41 is a fulerum post for the lever 38. 41 is
serewed into the metal of the flout valve
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chamber, so that the height of the fulerum
pin 42 may be varied as desived to raise or
lower the level of the fuel in the float cham-
ber. 48 and 44 are similar float valves each
having a circumferential groove on its stem

for the reception of one end of the equaliz- 7
.ing lever 45.

One end of the lever 38 is bi-
furcated so that the ecualizing lever 45 may
stand in the slot 46 so formed. The rising
and falling of the float causes both valves to
close and open. I make no claim in this
application for the float-valve mechanism
herein described and shown in the drawings
as 1t forms the subject matter of my copend-
ing divigional application, Serial Nuamber
166,356, filed May 4, 1917.

In Fig. 4, I show a modified form of air

inlet in which T provide a fixed or constant

pening for air across the orifice of the fuel
nozzle. This is accomplished by adjustably
mounting in the air inlet a thin metal tube,
55, having a cone shaped flange 56 at ifs
upper end for deflecting the air over the
fuel nozzle orifice 57. 55 is threaded at 58,
the air inlet and valve sapport being corre-
spondingly threaded to rveceive 1t. By
means of this threaded conmnection, the open-
ing between the lange 56 and the nozzle may
be adjusted to regulate the wmount of air
that may enter through it.

In Fig. 41 have shown the valve 14 in sec-
tion but the rod 17, valve 15, collar 22, and
springs 21 and 23 are not shown. These
parts are cmployed in this modification in
the same manner as they are shown in Fig.
1 with the exception that valve 14, as shown

in Fig. 4, seats upon the flange 56 of tube 55.

47 and 48 are threaded plugs forming
seats for fuel valves 43, 44, and they also
serve as fuel supply connections to the float
valve chamber 5. It will be understood that
rach of the float valves is served with one of
these connections.  Where two sorts of fuel
are used, each connection will lead to a sep-
arate storage tank as shown in Ifig. 13, and
the proportion of each fuel that is admitted
to the tloat chamber may be governed by
adjustable valves 49, 50 in the pipe lines 51,
52 between the storage tanks 53, 54 and the
floant valves 48, 44, Thus, if kerosene be
used as one fuel and it is desirved to mix with
it sulfuric ether, a small tanl containing the
latter may be connected to one float valve
and a large tank of kerosene to the other.

By adjusting the valves 49, 50 in the fuel

connections between the float valves and the
storage tanks, the smaller proportion of
cther necessary to make the mixture sufli-
ciéntly volatile to permit ready starting of
the engine may be admitted through one
float, valve, while the larger proportion of
kerosene may be admitted through the other.
After the engine has been started and the
heating jacket of the carbureter hus become
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warm enotigh to cause the heavier grade of
fuel to properly mix with the air, the fuel

. gopnection to the storage tank containing

w

the lighter fuel may be.closed. Means for

operating either or both of the valves be-
tween the float valves and storage tanks may
be provided convenient for the driver to op-
erate without leaving his seat.” 59, 39 arve
perforations in 55 to admit air to the annu-
lar space 60, between the tube 553, and the
wall 11 of the air inlet and valve support.

 In Fig. 4, is also shown means for varying
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20

the size of the orifice of the fuel nozzle.
The exterior wall of the fuel heating cham-
ber is provided with a conical shoulder 61
adjacent to the orifice 57 toward and from
which the correspondingly cone shaped end,
62 of the interior wall is moved by screw-
ing the air inlet and valve support in or out
of the main body casting. 63 is a washer
or shim whose thickness may be varied to

~ suit the adjustment of the fuel nozzle orifice,
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57, and serves alsc to prevent leakage of
fuel from the fuél heating chamber.

In Figs. 11 and 12 are shown the means
I prefer to employ for regulating the
amount of air and fuel which enter the mix-
ing chamber. ‘In this arrangement, the
main body casting, 1, is provided with a
cross bar 84 for centering the top of rod 65.
This. rod iscarried by cross bar 18, but is
free to turn in a plain bearing therein and is
not threaded like rod 17.

Upon rod 65 are mounted the deflecting
blades 66 which are pinned to 65 by the pin
67. To the lower end of rod 65 1s pinned
the lever 70 which is connected to the offset
lever 72 by the link 71. At its upper end,
lever 72 is adjustably secured to the stem of

‘the needle valve 78 by means of the set

screw T4. i

The needlé valve stem is threaded at 75
into a nut 76 which in turn is externally
threaded with a sciew thread 77 of greater
piteh than that of the needle valve stem.
78 1s a plug screwed into the top of the
needle valve chamber and threaded inter-
nally at 77 to receive the nut 76. 79 1s a lock
nut for 76. 80 is a coiled spring arranged
to rotate the valve stem in a direction to
close the needle valve 73. 76 is provided
with a series of holes 81, 81, into any one
of which the lower end of spring 80 may be
placed to produce the desirved. spring ten-
sion. The upper end of spring 80 bears
against lever 72. :

In Fig. .12, T have shown an air valve
differing from that shown in Fig. 2. In this
construction, rod 65, corresponds to rod 17
of Fig. 2, but instead of being rigidly
mounted in cross arm 18, it is free to revolve
about its own axis. The upper end of rod
65 has a bearing 82 in cross bar 64. 83, 84,
85 are concentric conical valves. The larg-

3

est of these, 83 bears upon the valve seat
formed upon air inlet and valve seat 86, but
may be separated therefrom slightly by
raised poinfs 87,87 upon the contacting sur-
faces so that a limited amount of air may
enter the. mixing chamber without lifting
the valve. The conical valves 83, 84, 85 have
perforated tubular stems, 88, 89, 90, extend-
ing downwardly. They are held central by
having perforated bottoms 91, 92, 93 which
bear upon rod 65. Sliding upon rod 65
and within the tubular extension 90 of valve
85 is the piston valve 94. The length of the
steni 95, of this valve is adjustable by
means of the nut 96 and lock nut 97. The
upper end of the valve stem nut 96 bears

against the valve stop 98 which in turn bears-

against the hub of propeller fan 66 which is
pinned to rod 65.

Spring 99 standing in tube 90, acts to
force the nest of conical valves to their
seats and to hold the piston vilve 94 in its
uppermost position.

Valve stop 98 is shown to consist of a cir-
cular hub portion 100, and two downwardly
and laterally extending arms, 101, 101.  As
the suction caused by the engine pistons in-
creases, the valves 83, 84 and 85 are drawn
upward until 88.is stopped by the arms 101,
101. At this point the air inlet opening
will- remain constant until the suction .in-
creases to such an extent that it lifts valves
84 and 85 together or decreases and permits
all of the valves to again fall. In case the
suction increases sufficiently, the valve 84
striles the valve stop arms 101, 101, and is
prevented from rising farther, while with
still further suction the valve 85 will Dbe

lifted away from 84'to permit air to enter

between them. It is evident that as soon as
any of the valves begin to open, the lifting

_pressures may thereby be rveduced so that

the combined suction and the friction of the
air passing through the valves will hold
them, in balanced suspension between the
points where they strike the valve stop
arms.

It will be seen that the main air inlet
valve is made up of a plurality of concen-
tric valves, each one being seated upon the
next larger and forming a seat for the next
smaller. Tt may be best designated as a
laminated valve.

Piston valve 9% performs the sane func-
tions as valve 15 shown in Fig. 2, in pro-
viding a relief for back pressure within the
carbureter and in unseating the valve to ad-

‘it air after the niain inlet valves have

opéned a predetermined amount. By vary-
ing the position of the perforations or ports
102 in tube 90 and the ténsion of spring 99,
the opening of valve 94 may be regulatéd. -

As the mixture of air and fuel passes the
deflecting blades 66, it will produce a rotat-
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_ preheating of the air,
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ing effect upon these blades upon rod 65
which will be transmitted to the needle
valve stemr and will open the needle valve
an amount depending upon the \elncity of
the mixture, the piteh of the screw 75, the
tension of sprmu 80 and the relation of the
levers 70 and 72. DBy means of the various
adjustments, T have provided that the
proper proportions and amounts of air and
fuel allowed to enter the engine cylinders
will be very accurately and “automatic ally
governed for all loads and speeds, once the
dd]ustmonts are made.

The adjustment of the needle valve, (3 18
ac amplished by turning the nut 76 until the
needle valve stands at the desired nenrest
closed ])osmon when the lever 72 rests
against the grm 7 which acts as a stop to fur-
ther rotation to open the valve. It will be
understood that any other means to limit
the action of the spring 80 to close the needle

valve may be cmplovul without departing
from the scope of my invention.

The amount. of exhaust gases allowed to
pass through the heating jacket may be regu-
lated by suitable valves i the pipe connec-
tions or by adjusting the size of these eon-
nections.

‘The preheating of the air may be regu-

lated by the length of the air inlet ddj(l(,ellt.
- the fmel heatlnfr chamber; or by extending

the air inlet and valve support downw ard
or by drawing the incoming air through a
compartment surrounding the exhaust gas
chamber as shown in Tig. 14.

The air inlet and valve support being sur-
rounded by the fuel heating chamber and
heating ]acket will become heated by them
so that the incoming air will be preheated
from contact with and radiation from the
walls of the alr passage. After passing the
alr inlet valve and fuel nozzle; the air and
fuel will be directed against the wulls of the
mixing chamber.

By nmkmO‘ the shape of the mixing cham-
ber, 2, pi utmllv spherical, or oblate, “the air
and fuel are tlmmurrhly mixed and are heat-
ed by being forced into contact with the hot

walls common to the wixing chamber and
he wting jacket.

In Fig. 14 is shown one of several means
which may be employed to effect a greater
103 is a sleeve hwmﬂ‘
an internal flange 104, This fan% shps
over the thre: wled projection of the aiv inlet
and valve support 13, the sleeve 103 sur-
rounding the main body casting 1, and form-
ing the mnular space 105 thr ounh which the
incoming alr is drawn in contact with the
outer wall of the heating jacket. 106 is a
threaded cap which holds the sleeve 103 in
place. Both the sleeve 103 and cap 106 are
perforated to permit the incoming air to
enter the air inlet. 103 may be cut away

1,285,164

where necessary for passing the arm 7 and
other obstructions, or may be modified as
found convenient or desirable to inclose
more or less of the heating jacket and con-
nections.

By my improved arrangement, heat is
very quickly imparted to the fuel on account
of ‘the large surface of the fuel heating
chamber. BV heating the fuel after it passes
the fuel needle valve, all the heat applied is
put to useful work and the fuel is readily
picked up by the incoming air. The cylin-
drical fuel heating chamber surrounding the
air inlet passage, and the heating’ ]acket
ny be made of any required 1en<rth to se-
cure the proper heating of the fuel and i in-
coming air prior to their entering the mix-
ing chamber. The thin walls of the fuel
heating chamber readily transmit heat from
the heating jucket to the incoming air which
they completely surround. As the air passes

throutrh the air inlet valve into the mixing-

chamber it is deflected sharply across the an-
nular fuel nozzle. At the same time it ex-
pands into the mixing chamber, the cross
section of w luch 18 cmmdel ably Lu'oer than
that of the air inlet passage, and the fuel is
completely vaporized and thoroughly mixed
with the air. I have shown the walls of the
mixing chamber inclined upward and out-
ward so that any liquid fuel which may be
drawn. out of the nozzle by the suction
created by the engine will be blewn upon the,
walls in a thin ﬁhn and quickly evaporated
by the incoming air. This feature 1s par-
ticularly advantageous in starting a cold en-
gine and I believe that it huas not been here-
tofore proposed. =

Other modes of (\ppl\ ing the principle of
my invention may be employed instead of
the one explained, change being made as re-
gards the mechanism herein disclosed pro-
vided the means stated by any one of the
following claims or the equivalent of such
stated means be employed.

I therefore, particularly point out and

" distinetly claim as my invention:

1. In a carbureter, a casing provided with
a mixing chamber having an air inlet, a fuel

inlet and a mi\tnre outlet, the fuel inlet sur-

rounding the air inlet, and a plurality of
cone entt ic valves controlling the admission
of air through the air inlet to the mixing
chamber.

2. In a carburéter, a casing provided with
a mixing chamber having an air inlet, a fuel
infet and a mixture outlet, the fuel inlet sur-
rounding the air inlet, a plurality of con-
centric valves controlling the admission of
air through the air inlet to the mixing cham-
ber, and means for closing said valves.

3. In a carbureter, a casing provided with
a mixing chamber having an air inlet, a fuel
inlet and a mixture outlet, the fuel inlet sur-
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rounding the air inlet, a plurality of con-
centric valves controlling the admission of
air through the air inlet to the mixing cham-
ber, and means for limiting the opening of
said valves.

4. In a carbureter, a casing provided with
o mixing chamber having an air inlet, a fuel
inlet and a mixture outlet, the fuel inlet sur-
rounding the air inlet, and a plurality of
concentric valves controlling the admission
of air through the air inlet to the mixing
chamber, the largest valve being seated upon
the wall of the air inlet, and each of the re-
maining valves being seated upon the next
preceding valve.

5. In a carbureter, a main air inlet valve’

opening inwardly and provided with an
opening, a supplemental reverse-opening-
valve seated over sald opening to close the
same, means for holding both valves nor-
mally closed, and means for automatically
unseating said supplemental valve when the
main valve has®reached a predetermined
point in its inward movement, said carbu-
veter having a fuel inlet adjacent the main
valve.

6. In a carbureter an air inlet valve open-
ing inwardly, a reverse opening valve car-
ried thereby, means for holding said reverse
opening valve against inward movement
during a portion of the inward opening
movement of the air inlet valve, and fo be
positively unseated upon further opening

'of the air inlet valve to thus admit an addi-

tional supply of air past the reverse-cpen-

ing-valve, said carburefer having a fuel

inlet adjacent the main valve. ‘
7. In a carbureter, a casing provided with

a mixing chamber, an air inlet, a fuel inlef,

and & mixture ontlet, the fuel inlet surround-
ing the air inlet, an air inlet valve opening
inwardly and having an opening there-
through, a reverse opening valve closing said
opening, and a single means for closing said
air inlet valve and said reverse opening

8- 1n a carbureter, the combination of an
inwardly-opening main valve provided with

© a central opening, & reverse-opening supple-

mental valve adapted to seat over said open-
ing and thus close the same, a central rod
passing through said valves, means for nor-
mally holding both valves closed, and stop

“means on the rod adapted to hold the sup-
‘plemental valve when the main valve reaches:

a predetermined point in its inward move-

. ment and thus cause the supplemental valve

o be unseated and adinit an additional sup-
ply of air through the central opening in
the main valve, said carhureter having a
fuel inlet adjacent the main valve.

9. In a carbuteter, a main air inlet valve
opening inwardly and prov:

MAm
g tad with a cen-
Yral opening, a supplemental reverse-open-

=

ing-valve seated over said opening to close 85
the same, means for holding both valvesnor-
mally closed, and means Tor automatically
unseating said supplemental valve when the
main valve has reached a predetérmined.
point in its inward movement, said means 70
embodying devices whereby the point at
which the unseating takes place may be
varied, said carbureter having a fuel inlet
adjacent the main valve. :

10. In a carbureter, the combination of an 78
inwardly-opening main valve, a supplemen-
tal valve adapted to admit an additional
supply of air, and means whereby this sup-
plemental valve is unseated to admit said
additional supply of air at a predetermined 80
point in the inward movement of the main
valve, said carbureter having a fuel inlet
adjacent the main valve. .

_11. In a carbureter, the combination of an
inwardly-opening main valve, a supplemen- 85
tal valve adapted to admit an additional
supply of air, and means whereby this sup-
plemental valve is unseated to admit said
additional supply of air at a predetermined
point in the nward movement of the main 99
valve, said means consisting of a rod extend-
ing into the intake and provided with a
stop against which said supplemental valve
abuts, said carbureter having a fuel inlet ad-
jacent the main valve.

12. In a carbureter, the combination of an
inwardly-opening main valve, a supplemen-

95

‘tal valve adapted to admit an additional

supply of air, and means whereby this sup-
plemental valve is unseated to admit said 100
additional supply of air at a predetermined
point in the inward movement of the main
valve, said means consisting of a rod ex-
tending into the intake and slidably con-
nected to the supplemental valve and pro- 105
vided with a stop on its inner end against
which said supplemental valve abuts, said
carbureter having a fuel inlet adjacent the
main valve. _
13. In a carbureter, the combination of an 118
inwardly-opening main valve, a supplemen-
tal valve adapted to admit an additional
supply of -air, and means whereby this sup-
plemental valve is unseated to admit said
additional supply of air at o predetermined 118
point in the nward movement of the main
valve, saidl means consisting of a rod ex-
tending into the intake and slidably con-
nected to the supplemental valve and pro-
vided with a stop on its inner end against 12¢
which said supplemental valve abuts, said
stop being adjustable on the rod to vary the
point of unseating of the supplemental
valve, said carbureter having a fuel inlet
adjacent the main valve.

14. In a carbureter, a casing provided.
with 2 mixing chamber, an air inlet and a
fuel inlet, a main valve controlling the flow
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of air info the mixing chamber, a supple-
«mental valve adapted to admit an additional
supply of air to the mixing chamber, and
means whereby this supplemental valve is
.unseated to admit said additional supply of
air at a predetermined point in the inward
movement of the main valve.

In testimony whereof T aflix my signature
In presence of two witnesses.
FRANK L. SESSIONS.
Witnesses:
Frorewor Parasn,
Davip Purrrs.



