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This invention relates to improvements in car-

“buretors and particularly to a carburetor of the

type that has the constant vacuum or gravity air
valve principle embodied therein.

5 'The primary object of the invention is to pro-
vide a carburetor which does not require a float
and dlso does not require a fuel pump or other
mechanism of any description to feed the fuel
thereto, said carburetor being so constructed and

10 arranged as to he capable of lifting its own fuel

from a storage tank -at any speed or load by

reason of the fact that the vacuum is constant
irrespective of other variable conditions which
may exist.

Another object of the invention is to provide a
carburetor having an air valve embodied therein
which is capable of functioning to feed air at a
constant vacuum at all loads and speeds; that
is capable of feeding air at an accurate and pre-

oy determined rate at any position of its movement;

that functions as both a mechanical and air fric-
tion dash pot to maintain stability of the mix-
‘ture ratio under quick throttle changes and im-
~_ proves the acceleration of an internal combus-

o5 tion engine for which it may be provided by pre-

venting the mixture from becoming t0o lean on a
sudden opening of said throttle, it not being nec-
essary to resort to a throttle operated accelera-
tion pump as is common on high-priced carbu-
3o retors; and finally, it carries a metering pin that
controls the fuel flow and has sufficient move-
ment so that it is not difficult to maintain uni-
form accuracy of the angle of the air valve or the
taper of the metering pin.

33 Another object of the invention is to provide

. a manually actuated cold weather starting device

operable from the dash in the usual well-known
‘manner, said Inechanism being of such construc-
tion that it will be impossible to choke or: flood

40 the engine to such a degree that it will not

operate. :

Still another object of the invention is to pro-
vide a carburetor in which it is necessary to make
but one adjustment that being for low speeds, it

45 being possible to so accurately control the mix-
ture ratio through the use of the metering. pin
that no high speed adjustment is required.

Finally, it is still further the object of the in-
vention to provide a carburefor of small size and

50 simple construction and capable of being manu-

factured at small cost.

The invention consists in a ca.rburetor as set
forthin the Tollowing specification and partic-
ularly as pointed out in the claims thereof

53 Refelrmg to the drawing
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Fig. 1 represents a central vertical sectional
elevation of a carburetor embodying my inven-
tion.
~ Pig. 2 is a detail horizontal section taken on the
irregular line 2-—2 of Fig. 1.

Fig. 3 is a detail horizontal section taken on the
line 3—3, Fig. 1.

Fig. 4 is adetail horizontal section taken on
the line 4—4 of Fig. 1.

Fig. 5 is a diagrammatic view illustrating a
preferable relationship between a carburetor of
this invention and a fuel storage tank including
an auxiliary tank and the pipe connections.

Like numerals refer to like parts throughout
the several views of the drawing.

In the drawing, 6 represents a carburetor cas-
ing embodying therein a main cylindrical portion
1 provided with a plurality of air openings 8
which extend through the wall thereof at points
adjacent to the lower end thereof. Formed in-
tegral with the body portion 7 of the casing 6 is
a reduced angular portion 9 in the interior of
which is a mixing chamber 10 which merges into
a gas fuel outlet passage 11.
is provided for the outlet passage.

The lower extremity of the body portion 7 of
the casing 6 is closed by means of a bottom mem-

A throttle valve 12 .
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ber 13 which has a cylindrical central portion or

column (4 formed integral therewith. A spray
nozzle 15 is rigidly secured in the bottom mem-
ber 13 and projects upwardly through a passage
16 which is provided in the column. {4, there be-
ing a narrow space provided between the periph~
ery of the spray nozzle 15 and the bore of the

‘column which functions as a primary air pas- :

sage. A liquid fuel supply pipe T is secured at
the lower extremity of the spray nozzle 16 by
means of g union 8. The column I4 is provided
with several small air passages 19 which are posi-
tioned radially therein and incline downwardly
from the periphery of the column toward the
- center thereof -and communicate with the pri-
mary air passage 16. These passages not only
function as air passages but also act to collect
and retain any liquid fuel which may not have
become vaporized and which might flow down-
wardly from the mixing chamber i0 through the

" air passagée 16.
Slidably mounted in the casing 6 is a piston
20 constituting an air valve and embodying there-

in a cylindrical body portion 2{ which is mounted

in the portion T of said casing. The piston 20
has a -tubular portion 22 formed integral there-
with and projecting upwardly therefrom into the
upper portion 8 of Said casing, and 'a cylindrical
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‘passage 23 provided at the upper portion of said
biston co-operates with the adjacent interior por-
tion of the casing 6 in forming the mixing cham-
ber 10. The lower portion of the piston 20 is
internally tapered or frusto-conical at 24 and co-
operates with the periphery of the column I4 to
provide a tapered passage 25 therebetween. The
piston 28 has a shoulder 26 formed thereon at
the point where the upstanding portion 22 joins
the main body portion 2! thereof, and a space
27 is provided between this shoulder and the sur-
face of the casing portion 7 which is located
therebetween, said $pace surrounding the up-
standing portion 22 of said piston. During the
operation of the mechanism the piston 20 has
a reciprocatory motion in the casing 6 and the
space 21 functions as an air cushion or air dash
pot.

A piston ring 28 is mounted in the main body
portion 21 of the piston 20 and acts to retard the
movement of the piston.

The upper extremity of the column 14 is coun-
tersunk at 29 in order that unvaporized fuel may
be deflected downwardly toward the passage 16
and not collect upon the top.of said column. '

Mounted in a cross arm 30 carried by and
within the tubular portion 22 of the piston 20
is a metering pin 31, the lower portion of which
is tapered at 32. 'The metering pin 31 has screw-
threaded engagement with the cross arm 30 and
is, therefore, adjustable vertically in said arm.
The metering pin 31 has an enlarged portion 33
formed thereon which is slidably mounted in 2
bearing portion 34 of the casing 6. A spring 35
surrounds the metering pin 3f and is interposed
between the cross arm 30 and the shouldered
portion 33 of said pin. The pin, furthermore,
has a reduced portion 36 formed at its upper end
upon which a spring 37 is mounted. A bellcrank
lever 38 is pivotally attached at 39 to an arm 40
which is formed integral with the casing 6, and
a forked portion 41 of the lever 38 straddles the
upper -portion 36 of the metering pin and is
adapted to engage the upper extremity of the
spring 37, An operating rod 42 is connected to
the depending arm of the bell-crank lever 38.
The metering pin 33 is flattened at 43 in order
that it may be engaged by a suitable tool when
it is necessary to make adjustments.

In Fig. 5 I have illustrated dlagrammatically
the preferable relatlonshlp between the carbu-
retor of this invention and the main liquid fuel

- Supply tank and an auxiliary supply tank which

[
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may be used if necessary. In this view 44 'repre-
sents the cylinder head of an internal combus-
tion engine and 45 an intake manifold to which
the casing 6 of the carburetor is attached in a
well-known manner. The carburetor is connect-
ed by means of a tube 46 to an auxiliary air
tight fuel supply tank 41, which is positioned at
a point just below the level of the carburetor and
the tank 47 is connected by means of a tube 48
to a main supply tank 49, and the tanks 47 and
49 are so positioned with relation to the carbu-
retor that in all of the positions that an automo-

bile may assume when being operated, as for ex--

ample, in climbing very steep inclines, there will
never be any extreme height to which it will be
necessary for the carburetor to lift the liquid fuel.

. There will always be a reserve supply of fuel at

a level near the level of the carburetor providing

. there is fuel in‘the main supply tank.

75

The general operation of the mechanism here-
inbefore specifically described is as follows.——It
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is assumed that the carburetor is attached to the
intake manifold of an internal combustion engine,
that the fuel supply pipe 17 is attached tg a fuel
tank, and that the operating rod 42 extends to a
location where it will be convenient for the oper-
ator as, for example, the dash of an automobile.
‘When the engine is started, either by the starter
mechanism or by crankmg the engine, and a suc-
tion is created by the pistons, this suction is trans-
mitted to the mixing chamber 18, whereupon
liquid fuel will be drawn upwardly from the spray
nozzle {5 through the space therein surrounding
the periphery of the metering pin 3{. At the
same time air will be drawn upwardly through
the primary air passage (6. This air will mix
with the fuel issuing from the spray nozzle caus-
ing the latter to be vaporized and thereby form-
ing a gas which is drawn into the engine. cylin-
ders by means of the pistons. After the engine
is started and the suction increases, the air valve
or piston 20 will be influenced by the suction and
start to rise, thereby moving the tapered portion
of said valve above the upper extremity of the
stationary column 14. This opens up the passage
25 between the tapered surface of the air valve
and the outer periphery of the stationary column
and causes the passage to communicate with the
mixing chamber {0, and the higher the air valve
rises the wider the space becomes between the
air valve and the column. At the same time that
the air valve rises, the air openings 8, which at
the start of the operation of the carburetor were
substantially closed, will begin to open, thereby
permitting more air to enter the carburetor and
eventually reach the mixing chamber. As the
air valve continues to rise, its movement will be
retarded somewhat by the piston ring 28 and as
the valve approaches its uppermost position air
within the space 27 will act to cushion the recip-
rocating movements of the valve. If the throttle

valve 12 is opened suddenly, there are three fac-.

‘tors which will prevent the air valve 20 from
jumping beyond its proper position. The first of
these factors is the weight of the valve itself, the
second is the friction caused by the presence of
the piston ring 28 engaging the inner wall of
the cylinder, and the third is the air cushion or
dash pot.
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In cold weather the manually actuated choke

mechanism is utilized, at which time the bell-

crank lever 38 upon being actuated will cause’

the forked portion 41 thereof to be depressed into
engagement with the upper extremity of the

spring 37, whereupon the metering pin 31 and air’

valve 20 may be yieldingly held in their depressed
positions in order that a rich mixture may be
obtained for = longer period of time.
engine finally starts to accelerate, the choke rod
42 is released, whereupon the air valve will start
immediately to function as hereinbefore men-
tioned. If during the operation of the carburetor
some of the liquid fuel fails to vaporize, this fuel
will be deflected downwardly into the air passage
16 through which ‘it will flow into the air pas-
sages 19 which are arranged in such a manner
that this liquid will be trapped therein. This
fuel may be utlhzed in a subsequent starting
operation.

The device of this invention is capable of auto-
matically providing an accurate mixture ratio at
all speeds of the engine. It maintains a high
vacuum at low speed and a low vacuum at high
speed. -Buf one adjustment is necessary, that
being ‘the adjustment of the metering pin 31, to
vary the size of the opening of the spray nozze

50
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{6. An internal combustion engine equ!p g
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3

retor and at different levels with respect to. each

with this carburetor is capable of maintaining a\ other and the carburetor, and fuel supply tubes

very low idling speed and a relatively high top
speed. A more efficient acceleration is obtained
due to the inertia and friction of the air valve.
No float feed is necessary and no fuel pump or
other mechanism of any description is required to
feed the liquid fuel to the carburetor.
tion which is constant in the carburetor is trans-
mitted through the tube 46 to the suxiliary tank
47 and from thence through the tube 48 to the

tank 49 and a supply of fuel is therefore always

avallable in the tank 47 near the level of the
carburetor.

The auxiliary air-tight or vacuum tank 47 is
first filled to a desired level in any suitable man-
ner and subsequent creation of a vacuum within
the carburetor will draw fuel from said tank
through pipe 46, which in turn will create a vac-

uum in the upper portion of the tank and the

fuel level therein will drop slightly until all air
is withdrawn from pipe 48 whereupon fuel from
tank 49 will begin to enter vacuum tank 47 in
exactly the same amount that is being drawn
out through pipe 46; hence, while the carburetor
is in operation the fuel level in tank 47 remains
constant. o ]

It will be clear that when there is no vacuum
present in the carburetor, tank 49 may be raised
to a level above it and fuel 'will not flow by gravity
from tank 498 to tank 47; hence, the vacuum tank

_ prevent flooding the-earburetor when an automo-

40

bile is located on a.down grade with the engine
stopped. .

Iclaim:  ~ /

1. In a constant-vacuum floatless c¢arburetor,
the combination of a cylindrical casing having
bores of different diameters, a vacuum operated

air-valve piston member arranged to engage and -

be guided by the wall of the larger bore, a column
integral with said pistori member arranged to
engage the wall of a smaller bore to form an air
cushioning chamber between the air-valve and

5 .said casing, at least one air inlet port in said.

casing, and radially expansible means positioned

" intermediate the alr cushioning chamber and said

&
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air inlet port, whereby the action of said air-
valve is rendered less sensitive to engine pulsa-
tions and will. respond only to vacuum changes
of a predetermined degree.

~ 2. In a constant-vacuum floatless carburetor,
the combination of a casing forming a mixing
chamber, ports in said casing for admitting air
to sald chamber, a primary air passage, a piston-
valve adapted {o be lifted by suction and fitted to

leave minimum openings to said ports substan- -

tially as large in area as said primary air passage,
an annular surface on said piston-valve arranged
to cooperate with an annular surface presented
by said casing to form a dash-pot checking means
for the piston-valve, and a piston ring element
arranged intermediate the ports in said casing
and the dash-pot checking means, whereby the
effect of engine pulsations upon said piston-valve
will be reduced to a minimum degree. )
3.-A floatless fuel-feed system for internal

"combustion engines comprising in combination,

a carburetor casing arranged to form a mixing
chamber adapted for communication with an
engine cylinder, a vacuum raised and gravity
seated air-control valve mounted within said cas-
ing, liquid fuel control means associated with the
air-control valve, a plurality of floatless fuel
receptacles positioned remote from the carbu-

The suc-

onnectlng the receptacles in series with said fuel-
control means, at least one of said supply tubes
being arranged to form a fuel trap.

4. In a carburetor having a casing arranged to
form a suction and mixing chamber, in combina-
tion, an air-control piston valve having a central
bore and arranged to reciprocate within the cas-
ing, a removable header member arranged to
maintain the piston valve within the casing, an
upstanding column carried by the header mem-
ber arranged to slidingly engage the bore of the
piston valve, and a centrally disposed fuel inlet

‘member carried by the column and extending at

least to the upper end thereof in one direction
and passing through the header member in the
opposite direction for connectioncwith a source
of fuel supply; the said piston-valve-bore being
in part cylindrical for the said sliding engagement
with the column when the air valve is closed, and
during initial opening travel, and being in part
frusto-conical, with the conical bore positioned to
coact with the end of the column to change the
area of air valve opening at a rate of change

greater than the linear rate of travel of the air

valve,

5. In a carburetor having a suction-operated
air-and-fuel control valve, a cylindrical axial
bore in said control valve arranged to merge into
a frusto-conical form extending to the lower edge

-of the valve, means to engage the lower edge of

the valve when in lowermost position to substan~
tially close the frusto-conical chamber to atmos-

‘phéric pressure, and a fixedly mounted cylindri-

cal column arranged to previously close said
cylindric¢al bore to the atmosphere, the relative

closing point of each bore being controlled by

valve dimensions predetermined. .
6. In a constant vacuum floatless carburetor,
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the combination of a casing arranged to provide .

a mixing chamber with wh1ch an engine is adapt--

ed to communicate, an engine confrol valve, a
fuel valve, a suction-operated air-valve provided
with a cylindrical bore, a fixedly mounted column
arranged to cooperate with the bore in said air-
valve to form a secondary air passage to the mix-
ing chamber,. the positioning of said bore rela-
tive to the fixed column being arranged to sub-

-stantially prevent the passage of air therebetween

until said air-valve has been raised a predeter-
mined amount, and a primary air passage in the
fixed column arranged to provide for communi-
cation between the mixing chamber and the at-
mosphere, the proportions of said primary air
passage being such that said air-valve will begin
to rise when the engine control valve is in engine
idling position. ¢

7..In a self-feeding carburetor having a mix-
ing chamber, the combination of a gravity oper-

-atd air-control valve, a fuel-control element ar-

ranged to cooperate with the air-control valve
to maintain a constant vacuum within the mixing

chamber, a fuel supply receptacle, normally posi-"

Honed at a predetermined level bqiow the car-
buretor, a fuel stabilizing chamber/ positioned at
an intermediate level relative to the carburetor

“and said supply receptacle, and fuel passageways
connecting the supply receptacle, the stabilizing.

chamber and the carburetor in series, said stabi-
lizing chamber being arranged to maintain a
constant level of fuel therein at all times irre-

determined’ level of the supply receptacle.
8. In a self-feeding carburetor having a mixing
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_spective of variations either way from-said pre-
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chamber, the combination of a gravity operated

"~ air-control valve, a fuel-control element arranged
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to cooperate with the air-control valve to main-
tain a constant vacuum within the mixing cham-
ber, a fuel supply receptacle normally positioned
at a predetermined level below the carburetor, a
fuel stabilizing chamber positioned at an inter-
mediate level relative to the carburetor and said
supply receptacle, and fuel passageways connect-
ing the supply receptacle, the stabilizing chamber
and the carburetor in series, said stabilizing
chamber being air-tight and arranged to pro-
vide an air lock cooperating with said passage-
ways to prevent the flow of fuel through the
chamber when said supply receptacle is raised
to a level above the carburetor and there is no
vacuum therein. ~

9. In a fuel feed system for an internal com-
bustion engine, in combination, a fuel supply re-
ceptacle, a self-feeding carburetor, a vacuum-
operated fuel container positioned below the car-
buretor, fuel conducting means leading from the
supply receptacle to the fuel container, and sep-
arate fuel conducting vacuum means leading
from said container to the carburetor.

10. In a constant vacuum carburetor, the com-
bination of a casing arranged to provide a mix-
ing chamber with which an engine is adapted
to communicate, a throttle valve, a fuel valve
having open small inlet for fuel and primary
vaporizing air, a suction-operated secondary air-
valve provided with a frusto-conical bore, a fix-
edly mounted column arranged to cooperate with
the bore in said air-valve to form the principal
air passage to the:mixing chamber, the po-
sitioning of said bore relative to the fixed col-
umn being arranged so that the air-passage
area therebetween at the smaller end of the
frustum is so small in cross section that the
suction will cause the air-valve to rise and
function . even when the throttle valve is in en-
gine idling position, and the conical part of the
frustum is positioned so that it coacts with the
column, when the valve has risen, in determin-
ing the secondary air-passage area.

11. In a constant-vacuum floatless carbure-
tor, the combination of a casing containing a
mixing chamber adapted to be connected with the
intake of an internal combustion engine, a throt-
tle valve in the outlet from said chamber, a suc-
tion operated air valve mounted in said casing
with capacity for rise and descent and having a
frusto-conical bore of which the sides converge
in the upward direction, a column fixedly mount-
ed in the casing within said bore and arranged

to cooperate therewith in providing a secondary .

air passage to the mixing chamber, of which
passage the area increases with progressive rise
df\sa,id air valve, a fuel metering element carried
by\sald air valve and a cooperating fuel metering
element arranged through said column to coact
wlth\ one another in controlling delivery of fuel
to the mixing chamber said column having a
prima.ry air passage leading from the space with-
in sa.id conical bore and extending adjacent to
said fut?l metering elements to the mixing cham-
Ber, the primary air passage being so restricted
as to cause the air valve to be substantially float-
-ed by the air column when said throttle valve is
in its engine-idling position.

12. In a constant-vacuum ca.rburetor in com-
bination, a casing constructed to provide. a mix-
ing chamber in its interior, a throttling valve con-
trolling the outlet’ from . said mixing chamber, a
suction operated air valve having a frusto-conical

2,094,864
bore mounted to rise and descend in said cham-.

ber, a fixedly mounted column in the chamber ar-
ranged to cooperate with said bore to form the
principal air passage to the mixing chamber, a
fuel conduit rising through-said column, and a
tapered fuel valve carried by the air valve and
projecting downwardly into said conduit; the re-
spective portions of taper of the fuel valve and
of taper of the conical bore which are co-acting,
at each position of travel of the air valve, being
related to each other in contour and dimensional
proportions which make 3 fuel mixture in pro-
portions which have been predetermined as being
substantially the optimum for the feed of delivery
to which that position corresponds.

13. In a carburetor of the metering pin type,
the combination .of ‘a casing forming a mixing
chamber and having a central upstanding col-
umn in its interior, an air valve mounted to rise

and descend in said casing and having a frusto- o

conical bore surrounding said column, having a
diameter substantially equal to the diameter of
the column at the upper end of the latter, and
having a progressively enlarging diameter be-
low such upper end, the main supply of air to
the carburetor being admitted to the lower part
of such conical bore; there being also a meter-
ing pin mounted to rise and be set with the air
valve, a liquid fuel supply container at a lower
level, and an unobstructed passage thence to the
metering pin permitting the. suctlon in the mix-
ing chamber to control freely the level and flow
of liquid fuel to the metering pin.

14. In g carburetor of the metering pin type,

a-casing enclosing a mixing chamber in its upper :

portion and having air inlet provisions in its bot-
tom part, a fixed column rising from the bottom

of said-—casing centrally therein having & cen-.

tral air passage In its upper part and a lateral
inlet to such passage at a lower level, a fuel sup-
ply conduit extending upwardly. through said
column within said central passage and located

* to permit flow of air between it and the bound-

ing wall of the passage, an air valve fitted to
slide in said casing longitudinally of the column,
having a downwardly enlarging frusto-conical
bore arranged to be substantially obstructed by
the upper end of said column when the valve is
in its lowest position and to provide an annular
passage of progressively larger area as the valve
is progressively raised, and a fuel metering pin
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of downwardly convergent taper carried by the

air valve and ®xtending downwardly into said -

fuel conduit; the flow of the air for the mixing
chamber being received through the two said pas-
sages, the one within and the other without the

said column, and the inner of these being .

a primary atomizing air current too small to

operate the engine to which the carburetor is at-
tached. , o

15. In a carburetor of the metering pin type,
the combination of a casing forming a mixing
chamber and having a central column in its in-
terior forming part -of the fuel and air metering
means, an air valve guided in said casing to travel
lengthwise of the column, having a frusto-conical
bore substantially fitting the extremity of said
column only when the valve is in its lowermost
position and being of progressively enlarging di-
ameter in the direction toward the base of the
column, and g tapered fuel metering pin carried
by the air valve in position to cooperate with
the fuel supplying portion of said column; said
conical bore being arranged to control all of the
air passing through the carburetor including that

60
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required to provide a combustible mixture suit-
able for the idling speed of an internal combus-
tion engine; a fuel supply tank at a lower level,
and a floatless and unobstructed connection
thence to the fuel supplying portion of said
column. :
16. A floatless carburetor having a mixing
chamber in its interior and air inlet means at
one end, air controlled means by which substan-
tially all of the air supplied to the mixing cham-
ber is controlled, comprising a valve member
fitted to move in the casing, having a conical bore
of convergent taper in the direction from the
air inlet means toward the mixing chamber, and
a stationary column extending from the air in-
let end of the casing toward the mixing cham-
ber within such bore, formed to obstruct such.-
bore at its extremity only, and only when the air
valve is in a position of near approach to the air
inlet end of the casing; the relation of the air

5

valve to the column being that when the air

" valve is fully at the air inlet end of its travel the

said column projects through and laps a little be-
yond the small end of the conical bore of the
valve,

17. The combination with a constant-vacuum
floatless self feeding carburetor, of a fuel recep-
tacle located at a level below that of the car-
buretor, a valveless vacuum fuel container lo-
cated at a level intermediate those of the re-
ceptacle and carburetor, a fuel conduit leading
from the receptacle to the container, and a sep-
arate conduit leading from the container to the
carburetor; the container being thereby so ar-
ranged as to form a fuel trap to maintain a sub-
stantially constant level of fuel in reference to
the carburetor and prevent back flow of fuel from
the carburetor to the receptacle.
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