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To all chon, it nay concern: .. 
Be it known that I, W AssiLY GRINEWEZKI, 

a subject of the Emperor of Russia, residing 
at Moscow, Russian Empire, have invented 
certain new and useful Improvements in 
Carbureters for Internal - Combustion Mo 
tors, of which the following is a specifica 
tion. 
My invention relates to governing carbu 

reters for internal combustion notors using 
either liquid or gaseous fuel, and finds its 
best application in motors of the type illus 
trated in my pending application No. 
354.575, filed January 28, 1907, of which this 
application is a division. 
The best form of apparatus at present 

known to me embodying my invention is 
illustrated in the accompanying sheets of 
drawing in which, 

Figure 1 is a longitudinal section of a 
carbureter for oil engines. Fig. 1" is a par 
tial section of the same with the oil feed con 
trolling spindle and air piston and air valve 
in different positions. Fig. 1 is a cross sec 
tion on line A-13 of Fig. 1, with the posi 
tion - of the eross piece ut also shown, for 
greater clearness. Fig. 2 is a longitudinal 
section of a governing carbureter for gas 
engines. Fig. 2" is a partial longitudinal 
section showing another position of the gas 
feed controlling spindle, air valve and air 
piston, and Fig. 2 is a cross section on line 
C-D of Fig. 2. 

A 

Throughout the drawings like reference 
letters and ni inera?s indicate like parts. 
V represents a portion of the wall of the 

combustion cylinder of an engine (not 
sliown). - 

is the casing or outer shell of the gov 
erning carbureter which for is the air cyl 
inder (if said carbureter. It has a nozzle 
100 which extends through an opening in 
the cylinder wall V, into the combustion cyl 
inder. A pipe t connects to the upper por 
tion of the carbureter casing 7', and connects 
the air cylinder, formed in said casing, with 
a pressure chamber indicated at V (a por 
tion being broken away in the drawing). 
p is an air piston located in the air cylin 

der formed by the casing 1 and mounted on 
a hollow spindle or sleeve 101 which sur 
rounds the spindles of the air valvel. The 
seat for this air valve l is formed in the in 
terior of the nozzle 100, and has a radial 
groove 10° 3 equalize the pressures existing 

under the air piston p and in the combus 
tion cylinder. This groove 102 is shown in 
the drawings of somewhat exaggerated size, 
for clearness. The spindles of the air valve 
is also hollow and contains a hollow revoly 
ing oil feed controlling spindle n, and in 
this hollow spindle n is a tightly fitting 
plunger i Secured to a cross pin u which 
passes througli slots 103 formed in the spin 
dless, and n, and is fixed in the sleeve 101 
of the piston p (see Fig. 1). 
The upper end of spindle n has a laterally 

projecting lug or ear 2 which projects 
through an opening in the hollow spindles 
and is connected to a rod y reciprocated by 
any suitable lechanism for turning the said 
spindle in about its axis through a certain 
angle. One or both of the partsy and 2 may 
be placed at an angle to the plane of the 
drawing, and so secure the angularº relation 
necessary to cause an endwise movement of 
rod / and produce an oscillation of the ear 
2. The lower end of spindle n is provided 
with two openings 104 (see Fig. 1) and 105 
(see Fig. 1). When spindle n is in one po 
sition shown in Fig. 1", the opening i04 
communicates with a number of fine pas 
sageways 106 through the face of air valve 
l: When the spindle n is in another posi 
tion shown in Fig. 1, the opening 105 com 
municates with a channel running length 
wise of the spindles and extending to a nip 
ple in the upper end of the spindle to 
which any convenient source of oil (not 
shown) nay be connected. These openings 
are spaced an angular distance apart of a 
little less than 180 degrees so that when the 
section plane passes through the opening 
105, as in Fig. 1 the opening 104 does not 
show in that figure of drawing, and when 
the section plane passes through 104, as in 
Fig. 1, the opening 105 does not show. 
This slight angular motion of the spindle n. 
is permitted by reason of the fact that slots 
103 are wider than the cross pin u. While 
only one opening 104, and one opening 105 
is shown in the drawing, there may be more 
of them similarly spaced. The openings not 
in the plane of the drawing cannot well be 
shown in dotted lines as the parts are on too 
small a scale and confusion would be pro 
duced by an attempt to show more than the 
one opening through which the section plane 
passes in each position. . 

117 is a lever arm pressing on the head of 
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spindles and pivoted at 118 to the standard 
119 formed on the casing of the carbureter. 

107 is a flange on spindles which limits 
its upward motion by striking against the 
carbureter casing. 
The operation of the above described ap paratus is as follows: The parts are in the 
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position shown in Fig. 1, while compres 
sion is being produced in the combustion 
cylinder formed by walls W. A portion of 
the compressed air in the cylinder passes 
through slot 102 and, when the pressure is 
sufficient to overpower that produced on 
top of piston p by the air in pressure res 
ervoir W, lifts, piston p gradually. This 
raises spindle s through frictional engage 
ment of hollow spindle 101 until shoulder 
107 strikes the casing of the carbureter and 
checks further novement of spindle 8. 
Further movement of piston p moves plun 
ger i upward relatively to hollow plunger n 
in which it is mounted (the operative con 
nection being formed by cross pin u) and 
plunger i acts as a piston to suck in a sup 
ply of oil through i, k, and 105 to the in 
terior of hollow spindle nu. Fig. 1º -shows 
partly raised position of piston p and plun 
ger i. When the piston in the combustion 
chamber reverses its motion and the com 
pression diminishes the pressure above the 
piston p predominates and the piston p be 
gins to descend tending to close the air 
valve l, but the closure of the valve is re 
sisted by the pressure of the air being forced 
under it from the carbureter air cylinder 
back to the combustion cylinder. At the 
moment of this reversal the spindle n is par 
tially rotated by any convenient governing 
mechanism connected to rod gy, so that the 
oil inlet to the interior of the spindle n is 
closed and the discharge opening 104 con 
nects with the fine perforations 100 through 
the face of the air valve l. This shifting 
of spindle n is possible because of the width 
of slots 103 (see Fig. 1 
rotation of several degrees before the cross 
pin it checks further novelent. The de 
scent of the plunger i forces jets of oil 
through perforations 106 into the path of 
the current of air driven out by descending 
pistol p and a combustible inixture of wa 
porized oil and air is thus formed and forced 
into the combustion cylinder. The rate of 
flow of the air can be positively controlled by positively controlling the area of the air 
valve opening, through pressure of lever 117 () spindle S. 
The lever 11 may be operated by any 

silple lechanism driven from the engine 
shaft, such as an ecceitric: all intermediate 
coinnections to said le ver. This will posi 
tively regulate the leg1'ce () f (opening of the 
air valve during the exptilision period and 
ly simple adjustinent of the ecce is trie and 
coleçtiolus sci opening f : y le l'egit latel 

) which permits a 
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to deliver uniform quantities of the com 
bustible mixture for 
the motor piston. 
The air valvel has but a limited opening 

due to the fact that upward motion of its 
spindle s is limited by flange 107 as above 
explained. It is opened to its full extent 
by the friction of the sleeve 101 of piston p 
at the beginning of the upward stroke of 
said piston, and by the pressure of air on 
the under face of the valve, and remains 
wide open during the remainder of the up 
stroke of piston p. This air pressure is too 
great to be overcome by friction of sleeve 
i01 on the downward stroke of the piston p 
and as a result the air valve would remain 
wide open during the entire descent also of 
piston p up to the moment that the lower 
end of sleeve 101 struck the shoulder at the 
lower end of spindles and positively closed 
the valve at the end of the piston down 
stroke, if no means were provided for regu 
lating that opening. As it is not desirable 

cases to thus leave the valve wide 
open until the downstroke of piston p is 
practically completed, the lever 117 is pro 
vided which presses on the upper end of 
valve spindles and, being controlled in the 
manner above described, this lever may 
force a positively regulated partial closure 
of the valve during all or a part of the 
downstroke of piston p. 
course, held in such regulated position of 
opening by the constantly exerted upward 
pressure of the air on its under face and 
the downward thrust of lever 117. 
Warious changes could be made in the de 

tails illustrated without changing the prin ciple of operation. Other 
means could be substituted for the oil spin 
dle n, and the relative positions of theoil 
plunger i, øil feed ?id?t n, and air valve 
spindle s may be varied. Other means for 
moving the oil plunger i might be substi, 
tuted and other spraying mechanism en ployed. Equivalent means for equalizing 
pressures could take the place of the groove 
102. Other resilient means for forcing 
down the piston p might be substituted for 
the compressed air in chamber W. 
A modified form of governing carbu 

reter designed for gas engines is shown in 
Figs. 2, 2 and 29. 
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The somewhat modified 
construction is due to the large dimensions 
of the gas cylinder as compared with the 
very small oil cylinder in the spindle n in 
Fig. 1. The upper end of the air cylinder r 
of the carbureter is connected with the pres 
Sl'O khamber W by the short pipe t, and 
the lower end is connected by the nozzle 
100 to the combustion cylinder formed by , 
walls W. The hollow air piston p forms a 
gas cylinder 110 the lower part of which 
constantly communicates with a high pres 
sire gas container (not-shown) by the chan 30 
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nel 4, the hollow sleeve u and the pipe 
j. The piston p", connected with the sleeve 

parates the upper parts of the movable 
A s linder 110 from the lower part. 

hollow gas spindleg adapted to turn and 
serve as gas distributer is inclosed in the 
spindles. The spindle g is in constant 
communication with the upper part of the 
gas cylinder 110 by lateral openings 111. When the 'spindleg is by means of the re 
ciprocating rod y turned into the closed po 
sition the inside of the spindle communi 
cates by openings 112 with the lower part of 
the gas cylinder 110 (Fig.2). In the open 
position the openings 112 are closed, and 
the opening 113 of the spindleg is in com: 
munication with the mixing perforation 114 

2 of the air valve (Fig.2). The ports 111 being 
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wider than ports 112 (as best shown in Fig. 
2*) are never closed, the partial rotation of 
the spindle which is sufficient to close ports 
112, not being sufficient to close ports 111. 
Consequently the interior of the spindle gy 
is always in communication with the annu 
lar space N, and the flow of combustible in 
and out of said spindle is dominated by the 
movements of the compound piston p. The 
operation is as follows: At the upstroke 
of the piston p. gas is forced from the cham 
ber 110 into the chamber above the piston 
p', the channels 112 being open by reason 
of the spindle g being in the position of 
Fig. 2. On the downstroke of the piston p 
the channels 112 are closed by the spindle of 
being turned into the position shown in Fig. 
2, and the gas will be forced from the 
chamber above the piston p through the 
hollow Spindle g into the combustion cyl 
inder formed by walls W, and at the same 
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time gas will be drawn from the gas con 
tainer through the channel k into the cham 
ber 110. The stroke volume or piston dis 
placement of the gas cylinder of the gov 
erning carbureteris, with gas of the lowest 
heating value, about half of the stroke vol 
ume or piston displacement of the air cyl 
inder, by reason of the gas being cooled 
in the intermediate cooler. That is to say, 
the effective cross sectional area of annuli. 
space N is about half that of annular space 
M, and the same stroke of piston p conse 
quently forces two volumes of air into the 
combustion cylinder for one volume of gas. 
The stroke volume of the gas cylinder can 
be regulated to conform to the various kinds 
of gas by yarying the outer diameter of sleeve 4*. For quick running engines the 
gas, cylinder need not be made in one part 
with the air cylinder and can be provided 
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air 

with a controlling and accelerating mecha 
(similar to that shown in Fig. 1, at 

In the oil carbureter shown in Fig.1, the 
piston p and the oil plunger i, being 

rigidly connected, form a compound piston. 

1,028,713 ? 
In the same way in the gas carbureter shown 
in Fig. 2, the piston p has an upper portion 
which operates on the gas in cylinder N and 
a lower portion which operates upon the 
air in M and forms a similar compound pis 
ton. In both cases this compound piston 
operates to force the air and combustible in 

70 

measured quantities to the point of mixture 
and thence into the cdmbustion cylinder. 

Having, therefore, described my inven 
tion, I claim: 

1. A carbureting device for internal coln. 
bustion engines comprising in combination 
an air receptacle of variable volume, and a 
connection to the engine cylinder through 
which air compressed therein may be ad 
mitted to the air receptacle to expand the 
same, together with means serving to reduce 
the volume of the air chamber and at the 
Same time spray a fluid combustible into the 
compressed air as it is expelled from the air 
receptacle by its contraction. 

2. In a carburete for interial icon lis 
tion engines, the combination of a casing 
ha ving an opening at one end, an air valve 
seated in said opening, and having a hollow 
spindle extending into the casing. a hollow 
fuel-containing spindle in said air valve 
spindle, having an inlet connection, and a 
discharge connection through the air valve, 
a piston located in said casing, means for forcing said piston toward the open end 
of the casing, and Jeans through which 
the motion of said piston controls the flow 
of fuel through the hollow fuel-containing 
spindle. 

3. In a carbureter for internal conts 
tion engines the columbination () f ' ('asing 
having an opening at (ine end adapted to) 
communicate with the engine cylintle'. an 
air valve seated in stail (pening and ha v 
ing a hollów spindle extending through said 
casing, a hollow, fuel-containing spinelle 
seated in said air valve spindle, having in 
let and outlet connections, a compound pis 
ton located partly in said casing and partly 
in the fuel containing spindle, and means 
for forcing said 
of the casing. 

4. In a carburete for internal combus 
tion motors the combination of an air con 
tainer terminating in a nozzle la ving a 
alve seat formed in its interior, and a hol 
low air valve having a conical perforated. 
valve face adapted to seat itself in said 
valve seat, together with means for intro 
ducing a quantity of fluid combustible into 
the interior of said valve and simultane 
ou??y expelling the combustible in the valve 

t and 'the air in the container through the 
nozzle of the container. ? 

5. In a carbureter, for internal combus 
tion motors the combination of a casing 
having an opening at one end adapted to be 
connected to the combustion chamber of the 
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motor, a hollow spindle located and mov 
able endwise in the casing and having a 
valve face adapted to seat itself in said 
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opening, said valve face being perforated, 
means for admitting a qilantity of fluid 
-combustible into the interior of said spindle 
and expelling the same therefroin through 
its perforated face, said. means comprising 
an annular piston in the casing mounted on 
the hollow spindle and having frictional 
contact with said spindle sufficient to re 
ciprocate same, and means for forcing said 
piston toward the open end of the casing. 
6. In a carbureting device for internal 

combustion motors, the combination of an 
air container terminating in a nozzle hav 
ing an internal valve seat, a hollow ail' 
valve seated in said nozzle, and perforated 
for the discharge fron its interior of a 
fluid combustible, a piston located in said 
hollow air valve for drawing fluid combus 
tible into, and forcing it out of, the inte 
rior of said hollow air valve, and means for 
simultaneously forcing said air valve to 
ward its seat and expelling the air through 
Said nozzle. 

7. In a carbureting device for internal 
combustion motors, the combination with 
an air container terminating in a nozzle, 
and a hollow air valve seated in said nozzle 
and perforated for the discharge from its 
interior of a fluid combustible of a coln pound piston having two working faces of 
different displacement volumes, the larger 
one being located in the air container and 
the smaller one being located in the hollow 
air valve, together with means for forcing 
said compound piston toward the nozzle. 

8. In a carbureting device for internal 
conbustion motors, the combination with 
an air container terminating in a nozzle, 
and a hollow air valve seated in said nozzle 
and perforated for the discharge from its 
interior of a fluid combustible, of means for 
introducing a quantity of ?aid combustible 
into the interior of said air valve and ex 
pelling the air and combustible fluid 
through said nozzle, 5and xpelling ineans 
comprising a con potund piston having two 
working faces of different (isplacement vol 
umes, the larger one pressing on the air in 

''' the-air cylinder. and the sini aller one (On the 
combustible flujd, andl a ?liel press Tre res 
brvoir connected to the air container above the piston. 

9. A carbureting device for internal com 
bustion motors comprising in coilination, 
an air container terminating in a nozzle 
having a valve seat formed in its interior, a 
hollow air valve seated in said nozzle and 
provided with spraying orifices in its face, 
means for simultaneously expelling air 
from the air container at the Lil' valve 
and through the nozzle aj i ?luid colinbusti: 
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the nozzle contemporaneously with 
emission of the fluid combustible from the 

ble through the spraying orifices into the 
nozzle, and means for positively controlling 
the position of said valve relative to its seat. 

10. A carbureting device for internal 
combustion motors comprising in combina 
tion, an air container terminating in a noz 
zle, and a hollow air valve seated in said 
nozzle and perforated through its face to 
gether with means for admitting air into 
the air container through the nozzle and 
lifting the valve from its seat, and means 
for forcing said air out again through the 
nozzle and simultaneously expelling a fluid 
combustible through the spraying orifices 
into the outgoing current of air. . 

11. A carbureter comprising in combina 
tion, an air container and nozzle, a perfo 
rated air valve seated in said nozzle, a hol 
low spindle connected thereto, a hollow 
(il spindle seated in said air valve spin 
dle, both said spindles being provided 
with slots in their sides, a plunger in said 
oil spindle, an air piston in the air on 
tainer, mounted on the air valve spindle, and 
a cross pin extending from the plunger 
through the slots in oil and air spindles to 
the air piston. 

12. In a carbureting device for internal 
combustion motors, thé combination of an 
air container terminating in a nozzle hav 
ing an internal valve seat, a hollow air 
alve seated in said nozzle and perforated 

for the admission to and emission from its 
interior of a fluid combustible, means for 
admitting a quantity of fluid combustible 
into the interior of said air valve and for 
emitting the same therefrom, and means for 
forcing said air valve toward its seat and 
expelling the air from the container through 
the nozzle contemporaneously with the 
emission of the fluid combustible from the 
air valve, said means for admitting and . 
emitting the fluid combustible comprising a 
hollow, perforated spindle fitted in the hol 
low, air valve. r 

13. In a carbureting 
combustion motors, the combination of an 

device for internal 

air container terminating in a nozzle hav 
ing an internal valve seat, a hollow air 
valve seated in said nozzle and perforated 
for the admission to and emission from its 
interior of a fluid combustible, means for 
admitting a quantity of fluid combustible 
into the interior of said air valve and for. 
onnitting the samu therefrom, and means for 

20 forcing said air valve toward its seat,and 
expelling the air from the container through 

the 

air valve, saidl jlaeans for alimnitting and 
ennitting the fluid combustible comprising a 
hollow, perforated spindle fitted in the hol 
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low air valve, roiled with radial port . openings adapted f'; gister with perfora 
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tions in the air valve, and mechanism for 
giving said spindle a partial rotation about 
its longitudinal axis. 

14. In a carbureting device for internal 
combustion motors, the combination of an 
air container terminating in a nozzle hav 
ing an internal valve seat, a hollow air valve 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

seated in said nozzle and perforated for the 
admission to and emission from its inte 
rior of a fluid combustible, means for ad 
mitting a quantity of fluid combustible into 
the interior of said air valve and for emit 
ting the same therefrom, and means for 
forcing said air valve toward its seat and 
expelling the air from the container through 
the nozzle contemporaneously with the 
emission of the fluid combustible from the 
air valve, together with mechanism for 
positively regulating the degree of opening 
of the air valve during the air expulsion 
period. w 

15. A carbureting device for internal 
combustion engines comprising in combina 
tion an air cylinder terminating in a nozzle 
adapted to enter an opening in the wall of 
the engine cylinder, an air valve seated in 
said nozzle, the seat therefor being provided 
with a fine radial passageway affording com 
munication between the air cylinder of the 
carbureter and the engine cylinder when 
the valve is seated, and a piston in the air 
cylinder mounted on the air valve spindle 
and forming a tight working fit therewith 
and normally tending to hold the air valve 
on its seat, together with mechanism for 
spraying oil into the nozzle. 

16. A carbureting device for internal 
combustion engines comprising in combina 
tion an air container terminating in a nozzle 
adapted to enter an opening in the wall of 
the engine cylinder, an air valve seated in 
said nozzle and provided with , a hollow 
spindle and inlet and discharge ports con 
necting with the interior of said spindle, the 
seat for said air valve ???? provided with 
a fine radial passageway affording connec 
tion between the air cylinder of the carbu 
reter and the engine cylinder when the 
valve is seated, a piston in the air cylinder 
mounted on the valve spindle and forming a 
tight working fit therewith, means for forc 
ing the piston toward the nozzle end of the 
air cylinder, a hollow combustible-control 
ling spindle seated in said air valve spindle 
and having ports adapted to register sev 
erally with the several air valve ports, and 
means for partially rotating said inner spin 
dle and thereby severally opening or closing 
said ports. 17. A carbureting device for internal com 
bustion engines comprising in combination 
an air container terminating in a nozzle 
adapted to enter an opening in the wall of 
the engine cylinder, an air valve seated in 

s 

said nozzle and provided with a hollow 
spindle and inlet and discharge ports con 
necting with the interior of said spindle, 
the seat for said air valve being provided 
with a fine radial passageway affording con 
nection between the air cylinder of the car 
bureter and the engine cylinder when the 
valve is seated, a piston in the air cylinder 
mounted on the valve spindle and forming a 
tight working fit therewith, means for forc 
ing the piston toward the nozzle end of the 
air cylinder, a hollow combustible-controlling 
spindle seated in said air valve spindle and having ports adapted to register severally 
with the several air valve ports, and means for partially rotating said inner spindle and 
thereby severally opening or closing said 
ports, together with means for charging said 
inner spindle with combustible when the in 
let ports register, and for expelling same 
when the discharge ports register. 
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18. A carbureting device for internal com 
bustion engines, comprising in combination 
an air container terminating in a nozzle 
adapted to enter an opening in the wall of 
the engine cylinder, an air valve seated in 
said nozzle and provided with a hollow spin 
dle and inlet and discharge ports connecting 
with the interior of said, spindle, the seat 

90 

for said air valve being provided with a fine 
radial passageway affording connection be 
tween the air cylinder of the carbureter and 
the engine cylinder when the valve is seated, 
a piston in the air cylinder mounted on the 
valve spindle and forming a tight working 
fit therewith, means for forcing the piston 
toward the nozzle end of the air cylinder, a 
hollow combustible - controlling spindle 
seated in said air valve spindle and having 
ports adapted to register severally with the 
several air valve ports, and means for par 
tially rotating said inner spindle and there 
by severally opening or closing said ports, 
together with means for charging said inner 
spindle with combustible when the inlet 
ports register, and for expelling same when 
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the discharge ports register, said charging 
and expelling means comprising a plunger 
located in the inner spindie and connected 
to the air piston. 19. A carbureting device for internal com 
bustion engines comprising in combination 
an air receptacle of variable volume pro 
vided with a single opening adapted to 
serve for the passage of air to and from the 
interior of the engine cylinder, means for alternately increasing and diminishing said 
volume, and means for spraying a liquid 
combustible into the air expelled from said 
opening by the diminishing volume of the 
air receptacle. 

20. A carbureter for internal combustion 
motors having a cylinder provided with an 
opening at one end adapted to be connected 
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to the combustion chamber of the motor, a said volume, a single connection to the en piston in said chamber, a reservoir of con- gine cylinder through which air may be ad 
pressed air connected to said chamber on mitted to said receptacle and expelled there 
the side of the piston opposite to the open- from, and means for spraying a liquid coin 
ing connecting with the combustion cham-bustible into said connection while air is 
ber, and means for spraying a fluid combus- being expelled from the receptacle by a con 
tible at said opening operatively connected traction of its volume. to the piston. 

21. A carbureting device for internal com WASSILY GRINEWEZKI. bustion engines comprising in combination Witnesses: , , 
an air receptacle of variable volume, means EUGEN MAZING, 
for alternately increasing and decreasing SIMoN lºoNoMAsEN. 
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