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Application filed December 5, 1904, Serial No. 286,471,

~ To all whom it may concern:

-Be it known that I, Davip J. CARTWRIGHT,

- -a catizen of the United States, residing at
Boston, in the county of Suffolk, State of
Massachusetts, have invented a certain new

- and useful -Impl‘OVemeﬁt in Carbureters for

Explosive-Engines, &c., of which the follow-
Ing 1s a spectfication, reference being had

- theremn to the accompanying drawings.
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The invention has relation to carbureters

such as are employed with internal combus-
tion or explosive engines, and in other con-

nections where & fuel-mixture composed of
alr and hydrocarbon-vapor is consumed.

The invention comprises a novel arrange-
‘ment of fuel-nozzle, air-passages, and mov-

- able valve, by which a proper supgly of fuel-
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" head at the top end of the said shell, and 3

‘mixture composed of air and hy

suit all rates of speed of the engine.

© Fig. 2 is a detail view in elevation

_ _ rocarbon-
vapor it proper proportions is provided to

- An embodiment of . the invention 1s repréé

which latter—~ =~ |
Figure 1 shows in vertical transverse sec-
tion.a carbureter emybodying the invention.
showing a
portionvof cylindrical shell 1.
Having reference to the drawings,—1 is a
hollow cylndrical shell, constituting .the
maln body of the carbureter, 2 being the

- the head at the bottom end thereof. Near
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‘the upper. end thereof, the said shell is pro-.

vided with a lateral extension 4, the latter
having a passage therethrough communicat-

g with the main interior space of the shell.
‘The said lateral extension is adapted to have
connected therewith in practice the feed-pipe -
of an engine or the like which is to be sup- |

Flied with fuel-mixture, and through which

{eed-pipe the fuel-mixture flows from the car-
~ bureter to the engine. -

-

-

- 51s 2 fuel-nozzle, rising from the head 3 at
- the interior of the carburetei, and having a
central passageway 6 opening at the upper
~end of the nozzle. . (F of
. the main portion or body of the said nozzle
1s externally threaded, and is screwed from-
above.into 2 threaded hole 7, which is tapped
through the head 3. The passageway 6 |
‘communicates with the said hole 7. The
- tuel-nozzle 1s surrounded by an inner wall or -
- shell 52 that 1s located between the said noz-
zle and the shell 1 and in the present.instance.

The reduced lower en

is connected at its lower end with the head 3,

|

sald nozzle. o _
|+ The-hydrocarbon is supplied to the pas-
sage 6 of the fuel-nozzle by means of a pas-

derstood. . L L _
A so-called “‘tickler’” is shown at 18, it

1 end of the fuel-nozzle 5. Thé_ LWﬁll ér'-lps-h'ell
. 52. 1s separated from the fuel-nozzle by a

space surrounding the latter and constituting

a passageway for air, the said space or pas-

area to permit of the movement there-

threugh of a volume of air which will supply

60

sageway being sufficient in cross-séetional -

the needs of the engine when running below

| a certain rate of speed. For the admission

of the air to the said space or passageway,
one or more inlets 51, 51, communicating

therewith are provided. In the present in-
‘stance, these inlets are constituted by holes
or passages that are formed through the bot-
tom head 3, alongside the threaded hale 7.

A screen of wire-gauze, shown at 359, is ap-

“phed exteriorly in connection with the said
“holes or passages to exclude dust, flyings, ete.

The suction which is produced within the

| feed-pipe by the working of the engine draws
_ _ {'external air 1n through the said holes or pas-
sented 1 the:accompanymg. drawimngs, in-| :

sages, and 1n flowing past the discharge ori-

said - air vaporizes the liquid hydrocarbon
which oecupies the central passage 6 of the

sageway 8, which extends radially within
the head 3 and also through a lateral pro-

way 10 communicati

ways 10 and &, from the said float-chamber

to the fuel-nozzle, is regulated by the needle-
valve 12 within the passageway 8. The
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| fice at the upper end of the fuel-nozzle the

80
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| jection 9 of the said head. At its innerend,
the sald passageway communicates with the
‘hole 7, while within the said lateral projec- .
| tion 9 1t is intersected by a vertical passage- 90

_ . with the interior
‘space of the float-chamber 11. = The rate of
the flow of hydrocarbon through the passage-.

05

hydrocarbon is kept at a uniform level within

| the float-chamber by means of the float 13

and valve 14. The said valve cooperates
with a valve-seat at the delivery-end of a

100

Fassagewa,y 15 that extends through a coup-
g or union 16, screwed into a threaded
hole  that is made through:the top head 17 .
of the float-chamber.  In practice, the said

coupling or union has connected therewith

2, pipe, (not shown), or the like; leading to &

supply-tank or the like from: which the
hydrecarbon flows under a moderate head
the float-chamber, as well un-

or pressureto

its upper end extending nearly to the upper | comprising & pin working loosely.in a vertical

10
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. Whenever required, as -for. the purpose. of |

- sageway, or for repairs, and to enable a

"nozzie 5 i1s o

=

' position within a hole that is made through |

the top head 17 of the float-echamber. The
lower end of the said pin projects into the
interior space of the float-chamber, while the
upper end thereof rises above the head 17.
An expanding spiral spring 19 surrounding
the upper portion of the pm is confined be-

‘tween the head 17 and an enlargement or
collar upon the pin. The said spring nor-

mally holds the pin in an elevated position
with the lower end thereof clear of the float,
but allows the pin to be pushed down by
hand for the Eurpose of depressing the float,

to permit flow of hydrocarbon from- the
source of supply into the float-chamber, to
thereby raise the level of the liquid within
the same, thus causing overflow at the upper
end -of the fuel-nozzle for the purpose of
starting-up the engine, all as usual.

to the base of the fuel-nozzle is -caught b

the fuel-nozzle at the lower end of the space
between the latter and the wall or shell 52,
and 1s held thereby until converted into
vapor by the air entering at 51. = -
A throttle-valve 20 is located within the
upﬁ)er portion of shell 1, it comprising a
hollow cylinder fitting within the shell 1
with capacity to turn therein, and having a
lateral opening or openings at 21, 21, one of
which is caused to register with the passage-

way of lateral extension 4 to permit the fuel- |

mixture to pass from the interior of shells 1

and 20 through the said passageway into the |

feed-pipe (not shown). A central spindle
22, rising from the head of the é¢ylindrical

which is formed through the top head 2 of
the shell 1, and has affixed to its upper end
the operating arm or lever 23. Above the
fuel-nozzle is located a diaphragm 24 of wire
gauze. This serves to break up the flow of
air and vapor into a number of fine streams,
and cause a complete commingling thereof.
Lhis diaphragm is located within the cylin-
der of the throttle-valve 20, and for ‘con-
venience. of application and remowal it is

furnished with a cylindrical body 25 having

a sliding fit within the said cylinder.
The main

Adjacent the discharge orifice at the free
extremity of the fuel-nozzle, however, the

passagewsy is reduced in diameter, as here-

tofore. e

In order to enable the extremity of the
fuel -nozzle to .be removed and repiaced;
cleaning out the reduced portion of the pas-

change in the diameter of the said reduced

'_65_.porti011 to.be effected when desired, - the

e valve 14 from its seat so as
R

Fassageway 6 within the fﬁél'-'-'__
le 5 sutficient diameter to permit
the liquid hydrocarbon to rise freely therein. |

Any |

_ such overflow, or any drip, finding its way

~ throttle-valve, 538588 through a central hole |-

i

| without - intérrupting the running

clent to

fuel-mixture, a space for the

916,103

fuel-nozzle ig- furnished with a ti -portion

521 which 1s formed 'separately from the
main or base-portion of the said hozgle .and
1s detachably connected therewith 1 have
shown the said top-portion in screw-threaded
engagement with the base-portion. It con-

tains the reduced portion o ‘the passageway

6. When it is desired to mske a change in

the aréa of the orifice at the upper end of the

vaporizing nozzle, the tip-portion is removed
and replaced by one having a passageway of
different diameter. In other words the tip-
portion -1s made interchangeable to enable
the volume of hydrocarbon which is pre-
sented for -vaporization to be varied. 'Fhis

employment of a removable .and inter-

changeable tip enables the height of the
vaporizing -orifice to be varied as may be
found desirable in practice. ‘ -
For the purpose of providing for the col-
lection and discharge of water or other im-

- to ) : . Y| purities, a pet-cock or drip-cock 251 has the
. wire-netting or gauze 53 around the base of |

upper end of its pipe screwed into the lower
part of the screw-threaded hole 7 through
the bottom head 3 of the shell 1. -The bore

of the said pipe receives the water and all
‘other settlings, and the cock enables them to

be drawn off or discharged from time. to time
nterr of the
engine, and. also without the expenditure of

dent to the removal of a cap or the like. In
the event of clogging of the passageway of

“the nozzle orits tip, a wire or the like may be

pushed through the pet-cock or drip-cock
and sald passageway after the said cock has
been opened, to thiereby clean out the pas-
sageway. .~ . o

L provide for affording & proper supply o
fuel-mixture to suit all rates. of speed of the
engine, and for maintaining umformitv in

ply of
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time and loss of hydrocarbon which are inci-
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the proportions® of air and hydrocarbon-

vapor in the said fuel-mixture as follows:—
The space or passageway which is inclosed

| by the inner shell or wall £2 surrounding the

110

fuel-nozzle 5 supplies air in quantity suffi-

roduce enough fuel-mixture to

meet the gem'a,nds- of the engine in running

up to & certain speed, but when the engine is
to be run above such speed an increased
supply of fuel-mixture  is necessary.  In
order to provide.for this increased supply of
_ L passage of air
exists between the said inner sg

and the outer shell 1. . At or near the base

ternal air to this latter space, the said inlet

being furnished with a wire-gauze screen 27

to exclude -dust, etc. The flow of- air

through' this space is controlled by means of
‘a vertically-movable sleeve 28. The said

sleeve. surrounds. the upper portion of the
nner shell 52. In the present instance it is
furnished with an upper flange 29 and 'a

ell or wall 52

115 -
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~of the shell 1, the said base is provided with
‘one or more inlets 26 for the admission of ex-

125
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~ fit within the cylindrical portion of the.

918,108

lower flange 30, the flange 29 having a sliding

throttle-valve, while the flange 30 has a simi-
lar fit witbin the sheli 1., T
sleeve 1s adapted to be moved up and -down

with relation to the inner shell or wall and
tip of the fuel-nozzle.
uplifted from its normal position, 4 space is

When the sleeve is

- opened b~tween the sleeve and the upper

10

portion of the inner shell or wall 52, through |

which air entering by way of the inlet 26 may

flow. The sleeve occupies normally the

lowered posttion in which it is represented.

15

In this position its lower end nrakes contact -

with a valve-seat and thus arrests the flow of

air through the interior of the sleeve. In

the present embodiment of -the invention,

the valve-seat 1s constituted by the upper

20

surface of a shoulder or flange 31 with which
the exterior of the inner shell 52 is fur-

- nished, Flow of air, therefore, ordinarily

takes place through the inlets 51, 51, into the
space or _
inner shell; and the air issuing at the upper
end of the said immner shell around the vapor

29

‘closure of the inner shell, acts to vaporize.

30

assage that in inclosed by the

end of the fuel-nozzle, from within the in-

the liquid hydrocarbon which occupies the
passageway of the fuel-nozzle, When the
sleeve 1s lifted, an additional volume of air

- entering by way of the inlets 26, 26, is per-
- mitted to pass between the inner shell 52

~and the sleeve-portion of the valve, it com-

85

bining at the upper end of the fuel-nozzle

with the stream from the inner passageway.
The upper portion of the inner shell 52 is
tapering, the wall thereof converging toward

the centrally-located - fuel-nozzle 5, and
thereby forming what I term the stationary

- 40

45

COIe,

one. This form of the said inner. shell or
stationary cone causes the air which passes
therethrough to converge from different

sides at and above the upper end of the
fuel-nozzle, increasing somewhat its pressure
and velocity as 1t passes the top of the fuel-
nozzle,  thereby. enhancing the action in
‘vaporizing .the liquid hydrocarbon, and by

- the convergence of streams traveling in

50

aifferent directions causing the air -and
vapor to commingle more effectually. The

sleeve-portion of the valve 28 is similarly-

tapered, forming thus what I term the

sliding cone or conical sleeve. This shape

~ of the said valve acts similarly in causin

65
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- flowing stream of mixed air and vapor and

65

around the stationary

convergence of the air passing upwar

outer inlets 26, 26, and in addition produces
a constriction or portion of least internal

diameter at the upper end of the passage

through the walve. This place of constric-
tion defines the position of the point of
greatest pressure and velocity of the on-

it will be perceived that when the valve is

Thus fitted, the

il bl i .
'

a

striction is raised relative to. the top end

of the fuel-nozzle. The effect of this is to

increase the height or vertical extent of the

zone ‘of suction and maintain uniformity in
the rate of vaporization of the liquid hydro-
carbon,- obviating the tendency of such
rate to decrease in consequence of the in-

crease in the diameter of the stream of air

flowing past the tip of the fuel-nozzle which
occurs when the valve 1s lifted. Thereby,

uniformity- in the proportions of air and

hy@rocarbon—-_vapor' in the fuel-mixture 1s

| maintained notwithstanding the increased
volume of such fuel-mixture which is applied

to the engine at. the higher speed of the

'llﬂtter; |
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The means 'and"maiinéi‘ of opér_ating“tﬁe. '

valve ‘may vary in some cases.. I have

herein shown an embodiment of the inven-
tion in which the valve 1s operated auto-
matically by the suection that is produced
within the feed-pipe and carbureter by the
engine. In the case of the present embodi-
‘ment, with the.engine running below the
predetermined rate of speed the suction is
not sufficient to lift the valve-sleeve, and the
latter remains in 1ts normal position; cutting

off the flow of air from the secondary pas-
sageway. When the speed of the engine in-

creases, _mcr'e_&sing the rate of flow of the

air through the feed-pipe and the suction
within the feed-pipe and carbureter, the

sald increasing suction causes the auto-

matic valve to be lifted from its seat by the
‘pressure of the external air acting through

85
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inlet 26. The weight of the automatic

‘valve may be depended upon to hold 1t to

its seat until the predetermined degree of

suction within the feed-pipe and carbyreter

occurs, or the. su‘pﬁlementa,l alr-inlet 26
may be furnished wit

by the suction. '

The throttle-valve 20 is formed With a,

plurality of openings 21, 21, either of which
1s adapted to be presented in position to
-register .with the passageway through the
lateral extension, 4 of the shell 1 of the

carbureter. - This' enables the said valve to
be shifted so as to present the operating
arm or lever at the-one side of the shell or

‘body 1, of the other, according as may be

required to suit the position -of the con-

| nections pertaining to the engine with which
‘cone ‘52 from the:

the carbureter is used and by means-of which
the throttle - valve is operated. In- the
present instance the said openings are lo-
cated opposite- to each other. After the
throttle-valve has been given the required
position to accommodate the position of the
said connections, & stop-screw 211 is screwed
in through the shell 1 until its inner-end
-projects into the opening 21 which for the

lifted from its seat the said place of con- | timeé being is In the t'i'dle position By

) a check-valve opening
inwardly and held to its seat by the tension
of a spring until such tension i1s overcome

105
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120
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10

engagement. of the cdges of said opening
with the said serew the range of movement
of the throttle-valve in heing operated: to
centrol” the flow of fuel-mixture into the
fced-pipe is regulated.

I have shown herein a preferred float-
valve arrangement, which, however, is not
claimed herein, it being intended to consti-
tute the subject of a separate application for
United States "Letters Patent. Thus, the

valve 14 which is employed in connection -

with the mlet-passageway 15, Figs. 8 and 9,
consists of a valve-plug which is carried by

- the upper end of a sleeve 151. The said
valve-plug and sleeve constitute in éffect a

‘needle-valve, the sleeve being the valve-

20

25

stem. - The said sleeve f{its upon the pin or
spindle 33 rising from the bottom of:the

float-chamber, and is adaptéd to move up
In the present mstance,

and down thereon.
the pin or spindle 33 is supported in place by

having its lower end securely inserted into.
the upper portion of the central bore 341 ex--

tendmg vertically through the plug 34, which
last is screwed into a socket formed in the
lower head of the float-chamber. The lower
portion of the bore 341 is in communication
with the passageway 10, the contents of the

float-chamber finding their way into bore

30

- end of the sarew—lplug 34 -and the lower end of
e pm or spindle 33 is sur-

341 through lateral passages 342, 342, which
are made in the plug 34. Between the upper

the sleeve 151 ¢

“rounded by an expanding spiral spring 331,

30
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-should the level of .the liquid hydrocarbon

29

60

65

wnich supports the needle-valve and acts
with a tendency to hold the working end of
the latter agamst or adjacent the valve-seat
at the mner end of the passageway or inlet
15. The lower end of the sleeve 151 is fur-
nished with a flange, as 152, which affords a
wider bearing for the upper end of spring 331.
‘the float 13 1s furnished with a central bush-
ing or sleeve 131, which is fitted to the ex-
terior of the sleeve 151 with capacity for in-
dependent vertical movement thereon. An

‘expanding spiral spring. 142 surrounds the

upper portion of the sleeve between the top

of the float, or.the flanged upper end of the

bushing or sleeve 131, and a flange 141 with

which the valve-plug is furnished. In prac-

tice, should the float-chamber be empty, or

within the same be lowered so as to permit
the float to descend far enough, the float
would rest upon the lower flange 152 of the
sleeve 151, and the weight of the float would
he added to that of the sleeve and plug and
would operate to compress the spring 331
more or less and correspondingly depress the
valve. Thereby the valve would be sepa-
rated from the valve-seat of the inlet or pas-
sage 15 so as to permit liquid hydrocarbon
to flow m freely from the source of supply.
Wlhen the level of the liquid hydrocarbon

also and acting through the spring 142 it
presses the valve toward and agaimst the
valve-seat, until by the continued rise of the
Hoat, and the resulting compression of the
141 of the valve, the tension of the said
spring 142 1s raised to a degree sufficient to
press the valve to its seat firmly enough to
arrest the inflow of liquid hydrocarbon.
The spring maintains its action against the
valve so long as the level of the liquid within
the float-chamber remains substantially the

same. It permits vertical oscillations, ete.,

spring 142 between the float and the flange

70

70

of limited extent of the float to occur, as in

consequence of jars, vibrations, etc., without
causing the valve to open, and hence further
iquid is not admitted in consequence of ac-
cidental oscillations of the float. As the
level of the hiquid lowers, and the float de-
scends, the tension of thé spring 142 de-
creases until the pressure or head within the
1nlet passageway 15 forces open the valve
‘against the pressure of such spring, where-
upon iresh liquid enters by way of such inlet

passageway to restore the level.  Spring 331

1s . intended chiefly to- act to sustain the
welght of the valve 14 and its valve-stem
constituted by the sleeve 151, so as to relieve
the float of such weight.

What, I claim is:—

1. A carbureter for explosive engines and

the like, constructed with a mixing chamber,

a Tuel-nozzle, an air passage surrounding and
cooperating with the said fuel-nozzle, a sec-
ond awr-passage also. surrounding and ccop-
erating with the said fuel-nozzle and oper-

80
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ating to admit additional air to the mixing

.chamber at a point anterior to the orifice of
the fuel-nozzle, so that the combined volume
of air flows past the said nozzle in arriving at
the mixing chamber, and a valve which con-
trols the flow of air through the second air-
passage. o -

2. A carbureter for explosive engines and
the like, constructed with a mixing chamber,
a fuel-nozzle, an air-passage codperating with
the said fuel-nozzle, a second air-passage also
cobperating with the said fuel-nozzle and op-
erating to admit additional air at a point im-
mediately adjacent the orifice of the fuel-
nozzle, but somewhat anterior thereto, so
that the combined volume of air flows past
the said orifice in arriving at the mixing

105
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chamber, and a valve which controls the -

flow of air through the second air-passage.

3. A carbureter for explosive engines and
the like, constructed with o mixing chamber,
a fuei-nozzle, an air-passage codperating with
said fuel-nozzle, a second air-passage also co-
operating with the said fuel-nozzle and op-
erating to admit additional air at a point im-
mediately adjacent the orifice of the fuel-
nozzle, but somewhat anterior thereto, .so
that the combined volume of air flows past

rises within the float-chamber, the float rises | the said orifice in arriving at the mixing

- 120
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flow of air through the second air-passage

and which is opened by increase of suction.

4. A carbureter constructed with a fuel-
nozzle, a mixing chamber, an air-passage co- |-
operating with the said fuel-nozzle, a second
alr-passage also. codperating with the said
fuel - nozzle and operating to admit ‘addi-
tional air at a point anterior to the orifice of
the latter so that the combined volume of air-
flows past the said orifice in arriving at the

mixing-chamber, and a valve which controls

~ the supply of air' through said second air-

passage, and which in its open position en-
circles the orifice of - the fuel-nozzle. '

5. A carbureter constructed with a

operating with the said fuel-nozzle, a second

air-passage also codperating with the said
20 fuel -nozzle and operating to admit addi-
- tional air at a point anterior to the orifice of

the latter so that the combined volume of air

{lows past the said orifice in arriving at the |
mixing chamber, and s valve which is op-

“sald tip. o - o
7. In a carbureter, in combination, a fuel-
nozzle, the inner shell surrounding the fuel-
“nozzle converging toward the tip of the latter,

tuel-
nozzle, a mixing-chamber, an air-passage co-

5

supply of air through the second passage and

“also is caused to assuine a position encircling |

the orifice of the fuel-nozzle.

6. A carbureter constructed with the fuel-

nozzle, the inner passageway for air converg-
ing toward the tip of the fuel-nozzle, the outer
passageway for air, and the sleeve-valve hav-

ing the shell thereof converging toward the

the outer shell, and the valve movable within

‘the outer. shell and having the upper and

lower flanges and the shell thereof converging

toward the said tip. -

In testimony whereof I affix my signature

| in presence of two witnesses.

'DAVID J. CARTWRIGHT. |

~ Witnesses: o
' CHas. F. Ranpari,
Epita J. ANDERSON.

chamber, and a’valve which controls.the | erated by increase of suction to control the ox
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