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To (ill hon f (ty to ?eria. 
Ie it know that I, FRANK P Koi NY, Jr. 

a citizen of the nited States, and resident 
of borough of Manhattan, in the city, 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 

listion engines and my improvement is di 
rected to means for automatically control 
ling the volune of fuel supplied to the en 
gine proportionately to the 'equirements of 
the engine with relation to its R. P. M. rate, 
in order that neither more or less fuel may 
be admitted to the take 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 adjustment of the 
throttle valve as to regulate the fuel supply 
in proportion to the variable number of pis 
ton strokes per mifiute 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 
neas, 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 
inixture permitted to pass to the intake 
manifold is restricted, but when the engine 
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 
chronism 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 coördinate the 
fuel mixture supply to the engine speed. 

Briefly expressed, my invention consists 
of means included in the passage from the 

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 
y'alve which during the initial portion of 
its opening movenint is sluggish in opera 
tion, so that only a sufficient quantity of fuel 
mixture will be delivered, because on ae 
count of the sluggish movement of the valve 65 
it will only slightly increase the passage 
opening during the first or early portion of 
tle 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 suc 
tion pull of the engine is exercised enlarges 
more rapidly 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 mani- 80 
fold of the greater, or satisfying fuel mix 
ture charges. 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 
means, the effect of suddenly opening the 95 
throttle wide, 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 a 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 
ported quota of excess fuel charge. 
With the fluid control means installed, however, the increasing volume of fuel mix 

55 carbureter to the intake manifold, to nor- 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 
le. 

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, an 

Fig. 2 is a cross-section on the line 2-2 of 
Fig. 1. 
f the drawing, let 1 indicate a tube which 

is in communication with a carbureter (not 
showri), and let 2 indicate a tube which 
communicates 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. I 
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 secured 
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 position, w 

Fitting within the lower portion of sleeve 
7, to lie innposed 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 
terigrily with the centering arms 13 that 
carry a centrally, disposed, nozzle or passage 
member 14, which is provided with in axial 
orifice 15. Said orifice 15, which comprises 
the restricted passage for the flow of fuel 
lixture whereby the engine may be op 
erated at its idling or low speed, is repre 
sented as having an outwardly flared inlet 
16 and an outwardly flared exit 17, the in 
termediate portion of sail orifice being in 
cylindrical foim. - 
The external folvin of member 14 is that of 

a lotille ?tone, haying the upper conical por 
tion 18 and the lower, inverted coaical por tion 19. the junction of sail conical portions 
representing the major (liameter of the mem 
lier 14, whose periphery, in the horizontal 
planc of said major diameter co-acts with a 
tular valve inenber 20 for the passage of 
regulated suppleinentary. quotas of fuel 
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mixture in a manner to be hereinafter de 
scribed. 
The tubular valve member 20, which may 

be termed a gravity return piston, is verti 
cally operable within a concentric lhousing 
21, and at it slower portion sail 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 concentric 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 lost restricted portion 
and its apron like portion, is of 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 
said mixture. This effect it will be intler 
stood is particularly advantageous when the 
member 20 is lifted to provide a passage be. 
tween it and member 14. 
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 cylindrical por 
tion 23, that lies normally within the lower. 
cylindrical surface portion 24 of an annular 
nellber 25, in concenturic relation there with, 
a slight clearance only separating said por 
tions 23, 24. 

Alyove said lower portion 24 of ember 25 
the inner surface of the latte' expands 
slightly in the upward direction 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 
conoidal member 27, which, lying as it does 
in the axial path of the ascencing fuel mix 
ture, again deflects the cross-currents there 
of in their passage to the intake manifold. 
An essential feature of the invention con 

sists in the provision of what I term a vacu 
um chamber a, which is bounded vertically 
between the opposed surfaces of shoulders 
27, 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 tie 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 
haust the vacuum chamber, but because that 
clearance is slight the degree of engine ten 
sion at low R. P. M. rate is insufficient to 
tritise member 20 over more than a small ex 
tent, and therefore member 20 fails to open 
the passage between it and member 14 more 
that slightly, 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 2). 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, 
the rely considerably increasing the clear 
ance through which the suction pull of the 
engine operates to evacuate the vacuum 
chamber, so that the valve 20 becomes lighter 
as if were; or, more readily responsive to the 
increased tension of the motor at the greater 
R. I. 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 
l}ctween aember 14 and valve 20 opens up 
only slowly under the sluggish or weight 
retarded 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 
rine, a different condition will exist with a 
relatively high speed R. P. M. rate under 
the more quickly responsive operation of 
- - 

the valve 2, which enlarges said fuel mix 
ture passage aforesaid proportionately to 
the engine needs and enables satisfying fuel 
mixture charges to pass to the intake mani 
fold. 
While lift to the valve 20 is, at all times 

during the motor operation, imparted by 
upward suction pull applied to vacuum 
chamber ae, plus impinging pressure against 
the inclined surface a gf said valve, also a 
lift retarding influence or downward pull is 
excited through suction induced by the 
vacuum created between the lower end of 
valve 20 and its seat 11, this 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 
Slee' always preponderated by the lift 
orce) 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 men 
ber 25 increases so that the relatively larger 
area of surface 27, thus rendered more 
fully exposed to the upward suction influ 
ence, plus the diminishing volumetric ca 
pacity of chamber ar, 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 feature inherent 

to the use 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 valve may be inex 
pertly manipulated. This is due to the 
condition provided wherein the increase in 
engine speed concomitantly creates a pro 
portionately increased area for the fluid 
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 
is most closely restricted, and consequently 
the fluid flow at the then low rate of engine 
speed will be in small volume but at rela 
tively 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 maximum 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 at 
teach 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 concentric flow of 
fel mixture in variable volume, that while 
the central fluid flow is caused, by the flared 
nozzle portion 17 and the deflecting member 
27, to take a livergent 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 a fuel pulverizing effect is produced, 
and the fuel mixture as a whole becomes 
more thoroughly blended and capable of 
more complete combustion. 
As a further inventive feature the upper, 
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connoitlal portion is of member 14 is pro 
villed with stels 31, which are siccessively 
:assel by the restrictet portion of valves 2) 

in the oleration of the latter, each step 
a 'ling through its vertical extent a dwell 
it realist with the soline of ascetting fuel 
it ixtire will be 'instant until the valve re 
stric't ('i ()) titl is novel into passage re 
lati ) with a sic'ceeting ste, to either in 
(rease or limitish the fiel mixture lass-are 
ai'i'i'iling to whether sail valve is risir (i. 
falling. Iy this means there is rovide a 
further retation against the delivery () 
to large a stille of file mixture fol': lar. 
tic lar erine spect, let'; iise the dwell period 
or ext{lit gives the enrie the It ality to 
see tip to the point were it needs an in 
('east's fuel mixture stally he fore the vol. 
time thereof is enlarged. 

liversely, in the slowing town of fie oil 
gine speel, the voline of file mixture ;- 
mitted past these stels is 'orrestinctii); fly 
i esri lates. 

it will be apparent that while the assage 
let ween men her 14 at valve 2} is referre 
to herein as a fuel mixture assic for list 
in the particular example of try invent in 
illustrated, it is susceptile of a witter 'unre 
of tisefulness in 'arietion at nay lie 
fore broadly referred to in the cl: it is as : 
fluid passage, to be iticisive of either air 
()' fel or mixtures the ref. - 

.Also it will be clvious that the principle 
involved in my invention is applicalle to 
fluid control for cario reter's aid engines in 
any desirable manner. 

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

- thereof used without others. 
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I claim : 
1. The method of varying the volume of 

fluid supplied to an internal combustion en 
rine, having flail control means: which con 
sists in itplying the tension created in the 
aspiratory operation of the engine as suction 
pull upon said control means, and in apply 
ing a drag force to said control means in 
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 volume of 
fitid supplied to an internal combustion en 
gine having fluid control means, which con 
sists in applying the tension created in the 
aspiratory operation of the engine as suction 

till upon saic control me: is, and in apply 
in a lar force to saic control means in 

positi to said suction llll, with the 
stiction full reponder: tir litring the 
lower range of engine see for sluggishly 
increasing the volume of ?luit pissing to the 
risie as the engine speed in 're: ses, and 

increasing in its prep in clera ('' th'oigh the 

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

3. The let hit of varying the volume of 
it it stillie to ai internal 'on histion en 
line li: ving gravity retirin fluid control 
heals, which colsists in applying the ten i in created in the aspiratory operation of 
the 'ingii' as sinction till on sail control 
lileans, all in : lying a 1:1 r force to said 
'oltrol in leats, sit plete ital to gravity, in 
oposition to saic siliction ill, with the site. 
tion ill reinderating for sluggishly in 
creasing the volume of fluid passing to the 
eligine as the engine seed increases, 

4. The moth of varying the volume of 
ili Sullied to in internal combustion en 
gine having gravity return finist control 
1) 'at is, with 'onsists in applying the ten 
sion ('re: teil it the aspiratory operation of 
tle 'grine as stition ill upon said con 
trol neas, an in a lying a drag force to 
sail control means, supplemental to gravity, 
in oil sition to saict siction pull, with the 
suction till reconcerating during the 

\\ 't' '. Tire of lite sleet for sluggishly 
ii) cre: simir tie volti' () it il passing to the 

lyrillo is the engrille speed increases, and 
increasing in its reponterance through the 
higher engine see? range, to more rapidly 
it "reise the volt line of fit lid passing to the 
eligine as the engine speel then rises at : 
higher progressive ratio. 

5. The nethod of roportioning the vol 
tle of flail splied to internal combus 
tion engines which consists in varying the 
(a): city of the fluid passage through the 
force created by the engine in its aspiratory 
(le'ation, as opposed to gravity supple 
mented by a vacuum drag, and in causing 
said variation to be relatively small at low 
engine speeds, but 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 engine according to the speed of the 
engine, which consists in varying the volu 
metric capacity of the fluid passage through 
the suction force created by the engine in its 
aspiratory 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 
vacuum drag force becoming retrogressively 
of less relative effectiveness as the fluid pas 
s: gre ('); eity increast's beyond its said low 
l; in (f variation. 

7. A internal comiustion engine having 
?lui ('olt I'til means operable through the 
stiction still 'reated by the engine in its 
aspiratory (ter:tion, to permit the stylv 
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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 
control 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 estilblishing 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 in its aspiratory operation, to permit 
the supply flow of fluid to increase propor 
tioriately 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 the suction pull created by the en 
gine in 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 sail 
control means through the low engine speed 
range, and means coacting with said control 
means, whereby the suction E. increases 
in its preponderance over the drag force and 
gravity to accelerate the actuation of sail 
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 force to said 
valve, and means whereby a vacuum force 
operates is a drag upon said valve, the said 
lift initially exceeding the gravity and drag 
forces in relatively small degree, but pro 
gressively increasing beyond that excess with 
the passage enlarging lift of said valve. 

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

with the increase in engine speed, 

s 

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 
alve, 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 cylindrical por 
tion, an annulus having a cylindrical portion 
and an inner, expanding surface continuing 
tlherefrom, 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 cylindrical valve 
portion has passed the cylindrical portion of 
said annulus, whereupon the inclined apron 
of said valve co-acts with the expanding 
surface 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 engine 
in its higher speed range. 
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15. The colubination, with an interial 
contustion engine, laving a fluid passage, 
(if a' ("loital in enliet' in said passage, and a 
concentric valve to co-act with said meuller 
for the passage of regulate quantities of 
fluid, sail contial member having a series 
of stels to afford dwell places where the 

fluid volume remains constant in the opera tion of the valve. 
Signed at the borough of Manhattan, in 1(). 

the city, county and State of New York this 
7th day of November A. D. 1919, 

FRANK POKOIRNY, JR 

  

  


