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Lo el whont it may concern.

Be it known that I, Fraxk Poxorxy, Jr.,
a citizen of the United States. and resident
of borough of Manhattan. in the eity, county,
and State of New York, have invented cer-
tain new and useful Improvements in Fluid-
Control Means for Motors. of which the fol-
lowing is a specification.

This invention relates to internal com-
bustion engines and my improvement is di-
rected to means for auntomatically control-
ling the volunie of fuel supplied to the en-
gine proportionately to the requirements of
the engine with relation to its R. P. M. rate,
in order that neither more nor less fuel may
be admitted to the intake manifold than will
satisfy the efficient consumption needs of the
engine in all its speed variations.

The difficulty lies in the fact that it is

almost impossible through human control
means to so vary the adjustinent of the
throttle valve as to regulate the fuel supply
in proportion to the variable number of pis-
ton strokes per mihute, and without such
regulation the flow of fuel mixture cannot
accord with the precise engine requirements
in all its speed variations. In consequence
the engine will either be flooded with sur-
plus fuel which it is unable to digest, or else
the engine will be starved through too little
fuel mixture. :
- Therefore my invention has been devised
for the purpose of providing automatic
means, actuated by the aspiratory tension of
the engine, to control the fuel supply, so that
at a low R. P. M. rate the volume of fuel
mixture permitted to pass to thie intake
manifold is restricted, but when the erigine
speed has increased considerably the fuel
mixture passage opens up. commensurately
for the delivery of satisfying charges, the in-
crease in passage area progressing In syn-
¢hronism with the pick up in motor speed.

But the automatic engine control compris-
ing my invention will not permit the passage
to the intake manifold of excess quotas of
fuel mixture at any intermediate stage in
the range of engine speeds, even though the
throttle valve may have been opened wide
upon starting up the engine, because the en-
gine control will.properly codrdinate the
fuel mixture supply to the engine speed. -

‘Briefly expressed, my invention consists.

‘of means included in the passage:from the.

carbureter to the intake manifold, to nor-

mally restrict the capacity of said passage
so that at low engine speeds only a relatively
small volume of fuel mixture may pass, the
cross sectional area of the fuel mixture pas-

sage being governed by a gravity return 60

valve which, during the initial portion of
its opening movem~nt is sluggish in opera-
tion, so that only a sufficient quantity of fuel
mixture will be delivered, because on ac-

count of the slnggish movement of the valve €5

it will only shightly increase the passage
opening during the first or early portion of
the engine speed range.

The gravity return valve operates througn

a so-called vacuum chamber whose rarefied 70

condition increases as the valve advances in
said chamber due to the fact that the open-
ing to said chamber through which the sne-
tion pull of the engine is exercised enlarges

more rapldly after the R. P. M. rate of the 75

engine has entered upon a higher portion
of its speed range, and then, for the higher
engine speeds the cross sectional area of the
fuel mixture passage increases more rapidly,

thus permitting the flow to the intake mant- 80

fold of the greater, or satisfving fuel mix-
ture chavges. The passage control referred
to is a function of the engine tension which
varies according to the speed at which the

engine operates; hence this control is purely 85

engine control and automatic in its opera-
tion.

Of course, it is to be understood that the
speed of the engine may, with my invention

applied, be controlled as before by the usual 90

throttle valve, but the speed of the engine
will in turn serve to control the quantity
of fuel mixture that is admitted thereto.,
Whereas, without the use of my fluid control

mesans, the effect of suddenly opening the 85

throttle widé, as under a heavy load or on a
steep up-grade, would be to cause the engine
to clean out from the manifold all the avail-
able fuel, resulting in & sharp, momentary
pick up in engine speed, an
the carbureter has had time to function ac-
cording to the change in engine speed, the
engine will “cough” and “knock” because the -
succeeding mixture will be too lean to sup-

ply power charges capable of sustaining the 105
- momentum induced by the first, but unsup-
poited quota of excess fuel charge.

"With the fluid control means installed,

however, the increasing volume of fuel mix-
ture supply to the engine will be graduated 110

then, before 100
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to and by the progressive increase in engine
speed, whether the throttle be “slammed”
wide open by an inexperienced operator, or
skilfully opened step-by-step in approved
manner.

Other features and advantages of my in-
vention will hereinafter appear.

In the drawing:—

Figure 1 is a vertical sectional view of a
fuel mixture passage embodying my im-
provement, amciJ .

Fig. 2'is a cross-section on the line 2—2 of
Fig. 1. ‘

n the drawing, let 1 indicate a tube which
is in communication with a carbureter (not
shown), and let 2 indicate a tube which
comnrunicates with or forms part of an en-
gine intake manifold. The tubes 1 and 2
are connected, as by flanges, 3, 4, by means
of an intermediary, cylindrical casing, 5,
which serves as a duct or passage for the
fuel mixture flowing to the engine.

In tube 1 I have shown a throttle valve 6,
which however may be otherwise located. 1
have also shown a sleeve 7 as constituting an
interior lining for casing 5. This is for
structural convenience, in that by this means
the elements of the control means to be here-
inafter described. may be snugly contained
within said sleeve, which latter is sccured
within the casing 5, that may be a casting,
as by a threaded annulus 8 that is screwed
into the lower end of the casing 5, the an-
nulus 8 itself -forming a supporting base for
said elements. '

In this manner, by removing the bolts 9
that unite flanges 3, 4 with the flanges 9° of
casing 5, the latter, with the contained con-
trol elements, may be bodily removed from
its line peosition. .

Fitting within the lower portion of sleeve
7. to lie imposed upon annulus 8, is a con-
centric, tubular member 10, which is here
shown as having the external annular steps

or shoulders 11, 12, and is provided in- -

teriorly with the centering arms 13 that
arry a centrally disposed nozzle or passage
member 14, which is provided with an axial
orifice 15. Said orifice 15, which comprises
the restricted 'passage for the flow of fuel
wixture whereby the cngine may. be op-
erated at its idling or low speed, is repre-
sented as having an outwardly fared inlet
16 and an outwardly flared exit 17, the in-
terniedinte portion of il orifice being in
eylindrieal foim. . :
The external farm of member 14 “s that of
a double cone, haying the npper conical por-
tion 18 and the lower, inverted coniecal por-
tion 19, the junction of said conical portions
representing the major dianmeter of the mem-
her 14, whose periphery, in the horizontal
plane of said major diameter co-acts with a
tubular valve member 20 for the passage of
vegulated supplementary- quotas of. fuel

1,361,180

mixture in a manner to be hereinafter de-

" seribed,

The tubular valve member 20, which may
be termed a gravity return piston, is verti-
cally operable within a concentric housing
21, and at it slower portion said valve mem-
ber is in slidable contact with said housing.
The thickness of wall of said valve member.
at its intermediate portion enables it to oc-
cupy the concentric space between the noz-
zle 14 at the major diameter thereof and the
inner surface of housing 21 when said valve
member 20 is in its normal or lowermost po-
sition, to thus close the passage represented
by said cobneentric space, but when said
member 20 is moved upwardly, then an
opening is provided of varying extent, ac-
cording to the height to which,said member
20 is lifted, for the passage of further
quotas of fuel mixture. The lowermost por-
tion 20° of member 20 is like a cylindrical
apron which lies between the tubular mem-
ber 10 and housing 21 and seats upon the
step or shoulder 11 on tubular member 10 in
its normal position. The interior wall mem-
ber 20, between its most restricted portion
aid its apron like portion, is ¢f conoidal
form, to present a convergent surface to the
ascending fuel mixture, whereas the in-
verted conoidal surface 19 of member 14,
which is opposed thereto, has the tendency
to outwardly deflect the passing fuel mix-
ture, the intersecting currents of fuel mix-
ture thus established assisting in the inter-
mingling action of the elements comprising
suid mixture.. This effect it will be under-
stood is particularly advantageous when the
member 20 is lifted to previde a passage be-
tween it and member 14. S

The member 20, at its upper portion,
above the horizontal plane of its most re-
stricted cross-sectional area, is in the form
of an outwardly -flared circular apron 22,
which terminates in a short ¢ylindvrical por-
tion 23, that lies normally within the lower,
cylindrical surface portion 24 of an annular
mieniber 25, in concentric relation therewith,
u slight clearance only separating said por-
tions 23, 24,

Ahove said lower portion 24 of member 25
the inner surface of the latter expands
slightly in the upward djrection to a point
near the upper end of said member 25,
thence inclining inwardly : and, at its upper
end the member 25 has the centering arms
26 which support a centrally disposed
conoidul member 27, which, lying as it does
in the axial pathof the ascending fuel mix-
ture, again deflects the cross-currénts theve-
of in their passage to the intake manifold.

An essentipl feature of the invention con-

“sists in the provision of what I term a vacu-

um chamber @, which is bounded vertically
between the opposed surfaces of shoulders
274, 28 respectively upon the valve member
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20 and the annular member 25, and concen-
trically by the outer surface 29 of member
20 and the inner surface 30 of housing 21,
said chamber contracting vertically with the
upward movement of member 20,

In practice, it is the suction pull of the
engine that, operating through the clear-
ance between portions 23, 24 tends to ex-
hanst the vacuum chamber, but because that
clearance is slight the degree of engine ten-
sion at low R, P. M. rate is insufficient to
titise member 20 over more than a small ex-
tent, and therefore member 20 fails to open
the passage between it and member 14 more
than «lightly, so that very little additional
fuel mixture is passed to the engine in excess
of the volume that passes through orifice 15
during this initial range of movement of
member 20. In other words, the valve mem-
ber 20 may be said to be relatively heavy to
the suction pull of the engine in its range of
movement represented by the distance the
portion 23 travels to pass the portion 24.
But when the portion 23 of valve member 20
has passed above the portion 24 of member
25, then the inclined valve portion repre-
sented by apron 22 enters into opposition
with the expanded portion of member 25,
therelyy considerably increasing the clear-
ance throngh which the suction pull of the
engine operates to 'evacuate the vacuum
chamber, so that the valve 20 becomes lighter
as it were; or, more readily responsive to the
increased tension of the motor at the greater

R. . M. rate at which the motor must

operate in order to draw said valve up-
wardly to a point where the clearance begins
to expand. .
Obviously, while the fuel mixture passage
between member 14 and valve 20 opens up
only slowly under the sluggish or weight
retavded travel of said valve during the
travel range in which portion 23 is passing
portion 24, which will be during the rela-
tively low speed R. P. M. rate of the en-
wine, a different condition will exist with a
relatively high speed R. . M. rate under
the more quickly responsive operation of

the valve 20, which enlarges said fuel mix-
ture passuge aforesaid -proportionately to.

the engrine needs and enables satisfying fuel
mixture charges to puss to the intake mani-
fold. e

While lift to the valve 20 is, at all times
during the motor operation, imparted by
upward suction pull applied to vacuum
chamber , plus impinging pressure against
the inclined surface @ of said valve, also a
lift yretarding inflygnee or downward pull is
exerted through suction induced by. the
vacuum created between the lower end of
valve 20 and its seat 11, thys suction influ-
ence, as opposed to the upward suction pull,
becoming less effective as the clearance be-
tween apron 22 and the expanded portion of

member 25 increases, so that the valve 20 is
subjected to opposing lift and drag forces
wherein the drag is more pronounced
(though always preponderated by the lift
force) in the first portion of the valve’s
upward or opening movement, until, as
previously stated, the clearance between
apron 22 and the expanded portion of mem-
ber 25 increases so that the relatively larger
area of surface 272, thus rendered more
fully exposed to the upward suction infli-
ence, plus the diminishing volumetric ca-
pacity of chamber «, permits progressive
acceleration in the upward or opening move-
ment of valve 20 as soon as the valve portion
23 has passed the cylindrical portion 24 of
member 25. )

An important operative féature inherent
to the nse of my improved fluid control
means is the continuity of fluid flow to and
in the intake manifold insured thereby under
all variations of engine speed and notwith-
standing the throttle va%ve may be inex-
pertly manipulated. This is due to the
condition provided wherein the increase in
engine speed concomituntly creates a pro-
portionately increased area for the fuid
passageway, so that the suction pull ex-
erted by the engine is at all times and in
all degress of its variable tension capable
of maintaining the fluid flow in unbroken
column, though that column be variable in
volume, For example, when the valve 20 is
in its lowermost position the concentric fluid
passage between said valve and member 14
15 most closely restricted, and consequently
the fluid flow at the then low rate of engine
speed will be in small volume but at rela-
trvely high velocity. Assuming the throttle
valve to be suitably opened the tendency
of the engine will be to progressively in-
crease in speed up to its maximuwn rate, it,
continually with its advancing speed,—a
lead being maintained—and therefore with
the greater suction force it exerts, raising the
valve to enlarge the fluid passage, and ut
each step in progression, exerting the need-
ful tension whereby the varying volume of
fluid is maintained in unbroken column.

Also, it will be noted in the operation of
the specific fluid control device illustrated,
wherein a central flow of fuel mixture is
provided for and also a concentris flow of
fuel mixture in variable volume, fhat while
the central fluid flow is caused, by the flared’
nozzle portion 17 and the deflecting member
27, to take a divergent upward path, the
outer, concentric fluid flow is convergingly
directed by valve surface a, and thus caused
to impinge upon the central flow of fluid,
so that u fuel pulverizing effect is produced,
and the fuel mixture as a whole becomes
more thoroughly blerided and capable of
more complete combustion.

As a further inventive feature the upper,
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conoidal portion 18 of member 14 15 pro-
vidded with steps 31, which ave suecessively
pi==ed by the vestricted portion of valves 20
m the operation of the lutter, each step
affording through its vertical extent a dwell
area past which the volume of ascending fuel
wixtire will be constant until the valve re-
stricted portion has moeved into passage re-
latiom with a sneceeding step, to either in-
erease o diminish the Trel mixture passage
arcording to whether said valve is rising or
falling. DBy this means there is provided a
further preesution aeainst the delivery of
too large a volume of fuel mixture fora par-
tentar engine speed. beennse the dwell period
or extent gives the engine the opportunity to
speed np to the point where it needs an in-
ereased fuel mixture supply bhefore the vol-
nme thereof 1s enlarged.

uversely, in the zlowing down of the en-
wine speeil, the volume of fuel mixture ad-
mitted past these steps is correspondingly
regulated. ’

It will be apparent that while the passage

5

hetween menther 14 and valve 20 is referved ”

to herein as a fuel mixture passage for nse
in the particular example of my invention
iHlustrated, it is susceptible of a wider range
of usefulness in carburction” and may he
ruore broadly referred to in the clanns as
fluid passage, to be inclusive of cither air
or Tuel or mixtures thereof. .

Also it will be chvious that the principle
involved in my invention is appheable to
fluid control for carbureters and engines n
any desirable manner.

Variations may be vesorted to within the
spirit and scope of my invention and parts

~thereof used without others.
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I claim:

[. The methed of varying the volume of
flnid supplied to an internal combustion en-
sine, having fluid control meansy which con-
sidts in applying the tension created in the
aspiratory operation of the engine as snction
pull upon said coatrol means, and in apply-
ing a drag force to said control means mn
opposition to said suction pull, with the suc-
tion pull preponderating, for sluggishly in-
creasing the volume of fluid passing to the
engine as the engine speed increases.

2. The method of varying the volnme of
fluid supplied to an internal combustion en-
wine having fluid control means, which con-
sists in applying the tension created in the
aspirntory operation of the engine as suction
pull upon satd control means, and in apply-
g a drag foree to said control means in
apposition to said suction pull, with the
stetion  pull preponderating  during  the
lawer ranze of engine speed. for stuggishly
inerensing the volume of fluid prssing to the
engine as the engine speed inerewses, anid

inereasing in its preponderance throngh the

higher engine speed ranges, to more rapidly
increase the volume of Huid passing to the
engine as the engine speed then rises at a
liigher progressive ratio.

3. The methad of varying the volnme of
flid supplied to an internal combustion en-
gine having gravity retorn floid  control
peans. which consists in applying the ten-
Aon created in the aspimtory operation of
the engine as suetion pull upon said control
mieans, and i applying a deg foree to said
control means, supplementat to gravity, m
opposition {o saul suction pull, with the sie-
tion pull preponderating Tor sluggishiy in-
creasing the voliume of fluid passing to the
engine as the engine specd mereases,

4. The method of varyving the volume of
iluidd supplied to an internal combustion en-
rine having eravity return fluid control
means, which eonsists in applying the ten-
sion erented in the aspiratory operation of
the engine as suetion pull npon said con-
trol means,and i applying a drag foree to
said control means, supplemental to gravity,
in opposition to said suction pull, with the
suetion  pull prepomderating  during  the
lower range of engive speed for shyreishly
increasing the volume of fluid passing to the
engine as the engine speed inereases, and
increasing in its preponderance throngh the
higher engine speed range, to more rapidly
inerease the volume of fluid passing to the
engine as the engine speed then rises at o
higher progressive ratio. ]

5. The method of proportioning the vol-

ume of fluid supplied to internal combus-
tion engines which eonsists in varying the
eapacity of the fluid passage through the
foree ereated by the engine in its aspiratory
aperation. as opposed to gravity supple-
mented by a vacuum drag, and in causing
said variation to be relatively small at low
engine speeds, bnt enlarging with progres-
sively increasing rapidity through higher
engine speed ranges.
. 6. The method of proportioning the vol-
ume of fluid supplied to an internal combus.
tion engzine according to the speed of the
engine, which consists in varying the volu-
metric capacity of the fluid passage through
the suction force cré¢ated by the engine in its
aspiratary operation, as opposed to gravity,
and wherein a vacuum drag force is exerted
oppositely to the suction force, to supple-
nient gravity, through a given range of vari-
ation for the fluid passage capacity, said
vaenum drag foree hecoming retrogressively
of less relative effectiveness as the fluid pas-
sigre eapaeity inereases beyond its said low
range of variation.

7. A internal combustion engine having
fluid control means operable through the
suetion pull ercated by the engine in its
aspiratory operation, to permit the supnly
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flow of fluid to increase proportionately with
the increase in engine speed, and means for
establishing a vacuum drag force opposed to
the suction pull, to retard the actuation of
said control means.

8. An internal combustion engine having
contrel means operable through the suction
pull created by the engine in its aspiratory
operation to permit the supply flow of fluid
to increase proportionately with the increase
in engine speed, means for establishing a
vacuum drag force, opposed to the suction
pull, to retard the actuation of said control
means through the low engine speed range.
and means co-acting with said control means
whereby the suction pull increases in its pre-
ponderance over the drag force to accelerate
the actuation of said control means through
the higher engine speed.

9. An internal combustion engine having
gravity return fluid control means operable
through the suction pull created by the en-
gine 1 its aspiratory operation, to permit
the supply flow of fluid to increase propor-
tionately with the increase in engine speed,
and means for establishing a vacuum drag
‘force, supplemental to gravity, opposed to
the suction pull, to retard the actuation of
said control means. :

10. An internal combustion engine having
gravity return fluid control means operable
through thé suction pull ereated by the en-
gine 1n its aspiratory operation to permit
the supply flow of fluid to increase propor-
tionatel
means for establishing a vacuum drag force,
supplemental to gravity, opposed to the suc-
tion pull, to retard the actuation of said
control means through the low engine speed
range, and means coacting with said control
means, whereby the suction })ull increases
in its preponderance over the drag force and
gravity to accelerate the actuation of said
control means through the higher engine
speed range.

11. The combination, with an internal
combustion engine, of means permitting the
passage of a fixed minimum flow of fluid, a
gravity return valve, means co-acting with
said valve for the passage of an additional
flow of -fluid in progressively increasing
volume according to “the increasing speed
of the engine, means whereby the suction
pull created by the aspiratory operation of
the engine is applied as a lifting {orce to said
valve, and meuns whereby a vacuum furce
operates us a drag upon said valve, the said
jift initially exceeding the gravity and drag
forces in relatively small degree, but pro-
gressively increasing beyond rhat excess with
the passage enlarging lift of said valve.

19. The combination, with an internal
conibustion engine, having a fuel mixture
passage, of a nozzle with a central orifice

with the increase in engine speed,

=

»

for minimum fuel mixture delivery, a
gravity return valve to co-act with said
nozzle for the passage of supplemental fuel
mixture quotas, said valve operating in a
vacuum chamber under the suction pull of
the engine, to regulate the delivered quan-
tity of supplemental fuel mixture, and means
for varying the degree of the engine suction
pull exerted upon said valve in accordance
with the R. P. M. rate of the engine, where-
by only satisfying fuel mixture charges are
permitted to pass to the engine at its differ-
ent speeds.

13. The combination, with an internal
combustion engine, having a fuel mixture
passage, of a centered nozzle member in said
passage, said nozzle being -externally of
conoidal form and having an axial orifice,
a concentric gravity return valve to co-act
with said nozzle member for the passage of
fuel mixture between said valve and nozzle
member, an annular member to comprise
with said valve a vacuum chamber, in which
chamber said valve may operate, co-acting
portions of said valve and nozzle presenting
a slight clearance for the exertion of engine
tension at low engine speed to operate said
valve, and means whereby said clearance is
enlarged as the engine speed mounts to per-
mit the delivery of greater fuel mixture
charges.

14. The combination, with an internal
combustion engine, having a fuel mixture
passage, of a centered nozzle in said passage
for the inflow of fuel mixture in minimum
volume, a concentric, gravity return valve
to co-act with said nozzle at the external
diameter thereof, to permit the flow of regu-
lated quantities of fuel mixture, an out-
wardly inclined-circular apron forming part
of said valve and having a eylindrical por-
tion, an annulus having a cylindrical portion
and an inner, expanding surface continuing
therefrom, a vacuum chamber bounded by
said valve and annulus, said chamber being
in normal communication with the fuel mix-
ture passage, to be subject to the suction pull
of the engine through a clearance separating
the aforesaid cylindrical portions, which
clearance remains constant during the,first
portion of the valve opening movement,
whereby the initial valve movement is rela-
tively sluggish at the lower range of engine

speed, and said clearance progressively in--

creasing in area when said cyhindrical valve
portion has passed the cylindrical portion of
said annulus, whereupon the inclined apron
of said valve co-acts with the expanding
surfuce of said annulus, in the continued
operation of the valve, thus enabling the
suction pull of the engine to more rapidly
operate the valve for the passage of larger
fuel mixture charges, to satisfy the engino
in its higher speed range.
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15, The combination, with an internal
combustion engine, having a fluid passage,
of a*conotdal wember in said passage, and a
concentric valve te co-net with said mewmber
for the pussage of regulated quantities of
fluid, satd conoidal member having a series
of steps to atford dwell places where the

fluid volume remains constant in the opery
tion of the valve, '

Signed at the borough of Manhattan, ir 10
the eity, county aml State of New York this
7th day of November A, D. 1919,

FRANK POKORNY, Jx.




