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To all whom, it ma 1/ COTLCETTL:

Be it known that I, ELwoon HAYNES of
Kokomo, in the county of Howard and bta,te

of Indiana, have invented certain new and use-

ful Improvements in Carbureters for Hxplo-
sive-Eingines; and I do hereby declare thatthe
following is a full, clear, and exact description

thereof, reference being had to the accompa-

- nylng dr&wmﬁ's and to the letters of reference

[O
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marked thereon which form a part of hhl%

_ spemﬁcatlon

This invention relates to lmprovements 1n

carbureters designed for use with explosive-

engines to produce a sultable explosive mix-

ture of air and hydrocarbon vapor or air and

gas; and the invention consists in the matters

hereinafter set forth, and more particularly .

pointed out in the appended claims.

In the drawings, Figure 1 is a longitudinal
axial section of a carbureter made in accord-
ance with my invention. Fig. 2 1s a plan

| view thereof with parts broken away. INig.
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50 top wall A®of the mixing-chamber and within | upwardly beyond the top of the barrel: D*

screw-threaded plug A'.
of sald chamber is shown as made integral

3 1S transverse section taken on line 3 3 of
Fig. 1. |

As shown in the drawm@%, A deSIO‘n&BBS
mixing-chamber consisting of a hollow casing
made cylindric, as herein shown, and provided

near its lower end with an exit-passage A’
adapted for communication with the explo-

sive-cylinder of a gas-engine. Thelower end
of said chamber is closed by a removable
The upper wall A*

with the cylindric wall thereof, and said up-

per wall i1s made flat and is provided with one

or more air-ports ¢ for admission to sald
chamber of air, two ports, located on dia-
metrically opposwe Sldes of the ma,ll bemo'
herein shown. "

cated above and incloses the upper end of the
mixing-chamber casing and is provided with
an air-inlet opemnﬂ_B’ -Said air-chamber is
open at its lower end and fits over a narrow
annular flange ¢, inclosing the upper end of
the wall of the mixing-chamber..
of air from said air-chamber to the mixing-
chamber is controlled by a flat rotative valve
(C, which fits upon the flat upper face of the

B designates an air- chambel Whleh 1S lo-

The passage

p

| end with a_hollow barrel D',
-1n said mixing-chambeér.
said barrel 1s made integral with and extends
downwardly from the top wall of the mixing-
Sald barrel is provided with an

the

the annular flange ¢ of said wall. Said valve
C 1s provided with ports ¢, Fig. 3, which are
acdapted to be brought into and out of regis-

ter with the ports ¢ by rotation of said valve:

The air-valve 1s shown in the drawings as
closed. The valve C 1s provided with an up-

55

wardly-directed stem C’, which is shown as

made- hollow and to which 1s affixed a lever
E, which when assembled in the engine has
suitable connection with the engine-governor,
as will be hereinafter more fully explained.
The valve is held on its seat by a spiral spring
C?, surrounding the hollow stem and inter-
posed between- the valve Emd the top wall of

the air- -chamber.

D designates the hvdrocarbon-mlet of the
car buleter which comminicates at its inner
arranged axially
As herein shown,

chamber.
extension D? which extends upwardly from
the top.wall of the mixing-chamber through
and beyond the hollow stem of the air-valve
C. Said barrel and hollow stem extend up-
wardly through the top wall of the air-cham-
ber B, the former extending beyond the lat-
ter. The upper end of said stem is screw-

threaded. and the attached end of the leveris

split and provlded withascrew-threaded open-
ing to receive the hollowstem. The lever is
clamped upon the hollow stem by a clamping-
bolt ¢, which extends through the split end of
the lever, as shown most clearly in Fig. 2.
Extending downwardly through said barrel
and 1ts extension is a rotative stem K, which
has screw-threaded engagement with the bar-
rel.

wardly-facing conical seat ¢ in said barrel, lo-
cated just below the entrance of the hydro-
carbon-inlet pipe thereto. The stem is re-

6o
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Said stem is tapered at i1ts lower end to |

form a tapered valve /, which engages an up- go

duced below its screw-threads to provide in -

the barre]l around the stem a passage-way for

hydrocarbon fluid entering said barrel to

95

permit the fluid to pass downwardly to the -

lower end.of the barrel when the hydrocar-
bon-valve isopen. The valve-stem K extends
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and 1s adapted for attachment thereto of an
actuating device for the valve, the valve
being moved toward and from its seat by ro-
tation of the stem. A stuffing-box F' sur-
rounds the stem at the upper end of the bar-
rel to prevent the escape of hydrocarbon fluid
between said parts.

‘Meansare provided for simultaneously open-
Ing and closing the air and hydrocarbon valves,
and sald means are so constructed that the po-
sition of one of said valves may be varied with

- respect to the other, whereby the proportions

of air and hydrocarbon in the mixture may
be varied to suit the requirements of each par-
ticular instance. Said regulating means are.
furthermore, so designed that when proper
proportions of air and hydrocarbon have been
established the same proportions may be
maintained, notwithstanding the large or small
volume of the mixture used.

The means herein shown for regulating the
alr and hydrocarbon valves in the manner set
forth is as follows: The valve-stem F is pro-
vided at its upper end with a rigidly-attached
disk (3, constituting a flange. Tt is not nec-
essary that said flange have the form of a com-
plete circular disk. Mounted loosely on said
stem below said flange is a disk H. which is
adapted to be locked to the flange by means

of a screw g passing downwardly through
the flange and engaging a screw-threaded

opening in the disk. The serew ¢ extends

through a curved slot ¢’ in the flange G, said
slot being concentric with the axis of the disk.
With this construction, therefore, the disk H
when released from said flange G may be ad-
justed angularly with respect to said flange
for a purpose hereinafter to be described.
When the disk H is attached to the flange
by the screw ¢, said disk is rigid with the

valve-stem by reason of the fixed relation ot
the flange (x to said stem.

The shaft F 1s rotated from the lever E to

open and close the hydrocarbon-valve in uni-
son with the similar movements of the air-
valve by the following construction: Said le-
ver I 1s provided with a vertical arm E/,
which 1s provided near its upper end with a
transverse opening in which is mounted a lon-
gitudinally-reciprocating detent E?. which is
adapted to enter.one of a number of marginal
notches or slits 4 in the disk H. Said detent
is provided with a thumb-piece E*, by which
1t may be retracted from the notches, and the
detent is held normally in engagement with
sald notches by means of a spring EY, which
1s attached to said arms and bears inwardly
against the detent in the mannerclearly shown

"1 Fig. 1. With this construction (it being
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remembered that the lever E is attached rig-
idly to the hollow stem C' of the valve ) when
the detent is engaged with one of the notches
/i of the disk H and the disk H and flange G
locked together it will be obvious that the
swinging of said lever on its axis will effect

> 791,192

rotative movement of both the air and hydro-=

carbon valves, thus opening in unison the pas-

sage for the air and the hydrocarhon fluid.
When it is desired to vary the proportions
of the hydrocarbon and air of the mixture,.
this result is effected as follows: The detent,
E*is released from the disk H, after which the
stem K, through the medium of the flange (3,
may be rotated tomove the hydrocarbon-valve
relatively to the air-valve toward or from its
seat, depending upon whether the supply of
hydrocarbon is to be increased or decreased.
After the independent adjustment of the valve

| has been thus effected the detent I is reién-

gaged with one of the peripheral notches of
the disk H, after which the valves are moved
simultaneously and in unison by the lever K.
It will be observed that the angular adjust-
ment described has advanced the hydrocar-
bon-valve or retracted it, depending upon the
direction of its angular adjustment with re-
spect to the air-valve. If desired, the air-
valve may be angularly adjusted after the de-
tent E&° has been released, with the accomplish-
ment of the same results as before stated.
Should the adjustment deseribed be not suf-
ficiently accurate to produce the proper pro-
portions of the mixture, the disk H may be re-
leased from the flange G by unfastening the
serew ¢ and angularly adjusted a fractional
part of the distance between the adjacent
notches / of the disk H. A considerable range
of relative adjustment of the valves is pro-
vided in order to insure perfect seating of
valves, which are made in large number and
which may slightly vary in their contour and
dimensions. In this manner I am enabled to
vary in wide limits the alr and hydrocarbon
constituents of the mixture, and at the same
time when the desired proportions are estab-
lished am enabled to maintain such propor-
tlons, notwithstanding that a greater or less
volume of the mixture may be used as vary-
Ing conditions may-require.

It will be observed by reference to Ifig. 3
of the drawings that the advanced ends of the
ports of the valve C, with respect to the di-
rection of rotation of said valve, are made
narrower than at the other ends and that the
portsin the upper wall A* of the mixing-cham-
ber are correspondingly formed. This for-
mation of the ports is provided to produce a
ogradual opening of the air-valve to accord
with the gradual opening of the hydrocarbon-
valve. In this manner I am enabled to abso-
lutely maintain a predetermined proportion
of the constituents of the mixture without re-
gard to the volume of the same being used at.
any given time.

A check-valve I is interposed between the
end of the barrel D’ and the exit-opening A®
of the carbureter leading to the explosion-
cylinder of the engine. Said check-valve is
provided with a tapered face and engages a
conical-shaped seat in the end of said harrel
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and when seated cuts off the flow of gasolene | to one of said stems and having detachable
to the mixing-chamber. Said valve is made ‘connection with the other stem, whereby both
of greater dlemeter than -the barrel and en- | valves may be simultaneously opened or closed
weo‘esneerlteoutermm oin whenseatedagainst | and means whereby one of the valve-stems
5 the barrel an inclined a,nnuler seat formed on | may be angularly adjusted with respect to the 7o

the margin of a flange A*in the mixing-cham- | other.

ber. When sald valve 1s seated, therefore, 8. A carbureter comprising a mlme'-chem-
it not only cuts off the supply of gasolene to | ber provided witha hydroca,rbon-mlet passage
the mixing-chamber, but prevents the passage | and with an air-inlet passage concentrically

o of air from the upper to the lower end of the | disposed with respect to the hydrocarbon-inlet 75
mixing-chamber. Saidvalveisprovided with | passage, concentrically-disposed valves for -

a stem I’, which has telescopic engagement | controlling the said passages, and means for
| wmh a hollow stud A°, formed mtecrral with ‘mmultaneously adjusting said valves re]etlvely :
the plug A’, constituting the lower wall of | to their seats. |

.5 the mixing-chamber. A spring I®, surround- | 4. A carburetercomprisinga mlmnﬂ'-chem— 30
ing said hollow stud and bearing at one end | ber provided with a hydrocarbon- inlet | passage
against the valve and at its other. ~end against | and with an air-inlet passage concentrically

 the plug, acts to hold said valve seated. | disposed with respect to the hydrocarbon-inlet
In the operation of the carbureter in con- | passage, concentrically-disposed valves for

20 nection with an explosive-engine the outlet- | controlling the said passages, means for simul- 83
passage A° for the mixture is connected with | taneously adjusting said valves relatively to
the explosion-cylinder, and at each outward | their seats, and means for varying the posi-
movement of the piston the vacuum created | tions of said valves rela,tivelv to each other.

- in the eylinder and the lower end of the mix- | . 5. A carburetercomprising a mixing-cham-

25 ing-chamber opens the check-valve 1’ and ad- | berprovided w1thehvdrocerbon-1nlet passage 9o
mits a charge of admixture of air and hydro- | and with an air-inlet passage, valves control-
carbon. When the valve is released from the | ling said passages provided with concentric-
seat at the end of the barrel B, the fluid hy-  ally-disposed stems, one of which is tubular -

~ drocarbon flows downwerdly over the 1nel1ned- { and surrounds the ether a lever affixed to one

30 face of the valve in a thin film and is taken | of said stems a part on the other stem which 05
up by the air rushing downwardly over the | is capable of angular adjustment thereon, and. -
same to form the explosive mixture, the ex— ‘detachable interlo'cl{ing_connection's between
tended surface of the valve I and the dis- | said angularly-adjustable part and said lever.

charge of the liquid hydrocerbon in a thin |- 6. A carbureter comprisingamixing-cham- -
35 film thereover promoting a prompt and ef-- ber provided with an exhaust-passage, with a 100
fective mixture of the air and gasolene. | hydrocarbon-inlet passage and with an air-in-

The carbureter shown may be used formix- | let passage, concentrically-disposed valves in
ing a hydrocarbon, such as gasolene, with air ;| said chamber for controlling said hydrocarbon
~ or may be employed for mixing Wlth air a | and alr inlet passages, means for simultane-
40 -stable gas or for mixing other gases or gase- | ously moving said valves relatively to their ros
~.ous mixtures, and in elther event the opera- | seats, means Tor varying.the positions of said
tion of the adjusting mechanism is the same. | valves relatively to each other, a check-valve-
It is obvious that the form of the device |located in said chamber between sald hvd'ro"- |
herein shown may be varied without depart- | carbon- -passage and the exhaust-passage, and -
45 ing from the spirit of my invention, and I do | seats formed in said chamber and at the exit 110
not wish to be limited to such structural de-'| end of the hydrocarbon-passage against which -
tails except as hereinafter made the subject of | said check-valve seats when closed. .
specific claims. - . . o | 4. Acarburetercomprising a mixing-cham-
I claim as my mventtlon—— . | ber provided with an exhaust-passage, and
so 1. Acarbureter comprising a mixing-cham- | with concentrically-disposed air and hydrocar- 115
“ber provided with a hydrocarbon- inlet | passage | bon inlet passages, valves for controlling said
~and with an air-inlet passage, concentrically- | passages, means for simultaneously moving -
arranged valves, one for controlling the hy- | said valves relatively to their seats, means for
drocarbon-inlet passage and the other for con- | varying the positions of said Valves relatively
55 trolling the air-inlet passage, means for si- | to each other, a conical check-valve located in 120-
multaneously opening or closing both valves, | said chamber, an annular seat in said casing, * -
“and means for adjusting the opening and clos- | against which said check-valve seats near 1ts
‘Ing positions of said VELIVE’:S relatively to each | outer margin, and. a seat formed at the exit -
o other | - end of the hydrocarbon-passage against which -
6o 2. Acarbureter comprisinga mlxmtr-cham— the tapered end of said check-valve seats when 125
- ber provided with a hydroearbon inlet passage | the outer margin thereof is seafed against said
‘and with an air-inlet passage, valves control- | annular seat. -
ling said passages provided with concentric- 8. A carbureter comprising ammlna'-eha,m-
ellv disposed stems, one of which is tubular | ber provided with an exit-passage and with a. -
64 and surrounds the other, and a lever affixed | wall provided with air-inlet ports, a rotative. 130
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~with corresponding ports, a
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valve seated against said wall and provided
hollow stem on
sald valve, a lever fixed to said hollow stem,
a hydrocarbon-inlet passage, a valve for con-
trolling sald passage, said valve being pro-
vided with a stem which extends outwardly
through the hollow stem of the air-valve, a
part on the outer end of said hydrocarbon-
valve stem, and a detent on said lever adapted
for interlocking engagement with said part.
9. A carbureter comprising a mixing-cham-
ber provided with an exit-passage, and pro-
vided with a wall having air-inlet ports, a ro-

tative valve fitted against said wall and pro-

vided with corresponding ports, said valve
being provided with a hollow stem, a lever

fixed to said hollow stem, a barrel located axi-
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lever fixed to said

ally in said mixing- chamber and communi-
cating with an mlet-passaﬂ‘e for hydrocarbon,
said ba,rlel being provided with an extensmn
which extends outwardly through the hollow
stem of the air-valve, a screw-threaded stem
1in said barrel provided with a tapered end
which engages a conical seat in said barrel to
control the supply of hydrocarbon to the mix-
ing-chamber, a part on the outer end of said
hydrocarbon - valve stem which is provided
with marginal notches, and a detent carried
by said lever which is adapted for engagement
with said notches.

10. A carbureter comprising a4 mixing-

‘chamber provided with an exit-passage and

provided with a wall having air-inlet ports, a
rotative valve fitted against said wall and pro-
vided with corresponding ports, said valve
being provided with a hollow valve-stem, a
hollow valve-stem, a bar-
rel located axially in said mixing-chamber,
and communicating with an inlet-passage for
hydrocarbon, said barrel being provided with
an extension which extendsoutwardly through

~the hollow stem of the air-valve, a screw-

50

53

-60

threaded stem 1n said barrel provided with a
tapered end which engages a conical seat in
sald barrel to control the supply of hydrocar-
bon to the mixing-chamber, said stem being
provided at i1ts outer end with a part having
marginal notches, a detent carried by said
lever which 1s adapted for engagement with
sald notches, and a check-valve located be-
tween the end of the said barrel and said ex-
haust-passage, sald valve being adapted to
close said barrel, and an annular seat in the
mixing-chamber which 1s adapted for engage-
ment by sald valve to cut off the escape of air
from sald mixing-chamber. |

A carbureter comprising a mixing-
chamber provided with an exit-passage, and
with a wall provided with air-inlet ports, a
rotative valve seated against said wall and
provided with corresponding ports, said valve

being provided with a hollow stem which ex-

tends outside of the device, a lever fixed to
said stem, a barrel located axially in said mix-

791,192

which extends outwardly through and beyond
sald hollow stem of the air-valve, a serew-
threaded stem in said barrel provided with &
tapered point which engages a conical seat in
said barrel, a hydrocarbon-inlet passage lead-
ing to said barrel above said seat, a flange on
the upper end of satd hydrocarbon-valve stem,
a disk which 1s capable of angular movement
on said stem and adapted to be locked to said
flange, said disk being. provided with a plu-

rality of marginal noLclms, and a detent on
said lever adapted to severally engage said
notches.

A carbureter comprising a mixing-
chamber provided with an exit-passage for the
carbureted air and with a wall provided with
ports, a rotative valve seated against said wall
and provided with corresponding ports, satd
valve being provided with a hollow stem which
extends outside of the device, a lever fixed to
sald hollow stem, a barrel located axially in
said chamber and provided with an extension
which extends upwardly through and beyond
the hollow stem of the air-valve, a screw-
threaded stem 1n sald barrel provided with a
conical point adapted to engage a seat n said
barrel, an inlet-passage for the hydrocarbon-
opening into sald barrel above sald seat, «a
flange on the outer end of said hydrocarbon-
valve stem, a freely-rotative disk on said stem,
sald flange being provided with a curved slot
concentric with its axis, a screw extendinge
through said slot and into the disk for lock-
ing said disk to the flange, and a detent on
said lever adapted for 1nterlochmn connection
with said disk.

13. A carbureter device comprising & mix-
ing-chamber provided with an exit-passage,
an air-chamber provided with an air-inlet pas-
sage, a wall or partition between said air and
mixing chambers provided with ports, a ro-
tative valve seated against said wall and pro-
vided with corresponding ports, said air-valve
being provided with a hollow stem which ex-
tends outwardly through the wall of said air-
chamber, a lever fixed to said extended part
of said valve-stem, a barrel located centrally

over sald mixing-chamber and provided with,

an extension which extends upwardly through
and beyond the hollow stem of the air-valve,
a screw-threaded stem 1n said barrel provided
with a conical point adapted to engage a seat
in said barrel, a hydrocarbon-inlet passagce
communicating with said barrel above said
seat, a part on the upper end of said valve-
stem which 1s normally fixed thereto but ca-
pable of angular adjustment thercon, and a
detent on said lever adapted for interlocking
connection with said part on the valve-stem.

14. A carbureter comprising a mixing-
chamber provided with an exit-passage and
with concentrically-located inlet-passages tor
hydrocarbon and air, concentrically -located
valves for controlling sald inlet- passages,

65 ing-chamber and provided with an extension | means for simultaneously opening or closing
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both valves, means for varying the opening
and closing positions of the valves relatively

~to each other, and a check-valve located be-

tween the hy drocarbon-passwe and said exit-
passage of the mixing-chamber, adapted, when

‘seated, to cut off the supply of hydrocarbon

- to the mixing-chamber and also to cut off the

i

passage of air from the m1x1n0'—chamber to the
exit-passage.

15. A carbureting demce comprising a mix-

ing-chamber prowded with an exit-passage,
and with a wall provided with ports, a rota-
tive valve seated against said wall and pro-
vided with corresponding ports, a hydrocar-
bon -inlet passage leading to said mixing-

chamber, a valve for controlling said hydro-

carbon-inlet passage, and means for giving si-
multaneous movement to said hydrocarbon

and air valves to adjust the same, the ports of

sald air-valve being made tapered at their ad-

‘vanced ends, with respect to the direction of

rotation of said valve. -
16. A carbureter comprising a mixing-
chamber ‘provided with a hydrocarbon- inlet

passage, and with an air-inlet passage, con- |

S

centrically-located valves, one for controlling
the hydrocarbon-inlet passage, and the other
for controlling the air-inlet passage, a single
lever for simultaneously opening or closing
both valves and swinging-on an axis concen-
tric with the axes of the valves, and means for
varying the opening and closing positions of
sald valves relatively to each other.

30

17. ‘A carbureter compnsmw a casing: a

mixing-chamber in said casing having a fuel-
inlet and an air-inlet; valves controlhncr said

fuel and air inlets;’ﬂoncentric shafts for op-

erating said valves; means connected with one
of said shafts for simultaneously opening or
closing both of said valves; and means for ad-
justing sald valves 1elat1vely to each other
substantially as deseribed.

In testimony that I elaim the foregoing as

my invention I affix my signature, in presence
of two Wltnesses, this 12th day of August, A.D.

1902
ELWOOD HAYNES.

Witnesses:

K. E. SANDDRS
M. C. WYGANT
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