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To all lion it may concers. 
Be it, known that I, 

3t tile 
y of Chica, g3, Counts 

Cook, and State of illinois, have invented 
certain new aid useful improvements in in 
ternal-Cornbustion itingines, more generally 

siding in the 

known as Gas 
lowing is a specification. 

Aiy invention relates to said internal-coin 
bustion engines, or, briefly, gas engines, gen 
ei'ally, and specifically to those devices that 
are employed to practice, through the aid of 
the engine's suction, the explosive mixture 
charges for the engines and simultaneously 
i'egulate the speed of the engine by the tiarot 
tling method, that is, by controlling the 
quantity of the explosive mixture for the 
successive charges. These 

peed by varying the quantity 
sive inixture per charge; when 

the quantity of mixture. }er charge is varied, 
the result int compression is varied and hence 
also the meain effective pi'essure, acting dur 
ing the working stroke, is varied. The turn 
ing force is thus varied, proportionate to the 
power required of the engine. The devices 
of this character are commonly known as 

of the expi 

throttling governor's, or regulators, though 
voiline - governor. sometimes also the 

The throtting valves, Ol' inlechanisins, in 
these governors are preferably operated by 
land when a variable speed is desired, but 
when the speed of the engine is to be mail 
tained uniforn), the said valves are operated 

S 

by a governor driven by the engine. 
The herein described invention is a divi 

sion of the subject innatter disclosed in inly 
Sejiai No. 

38S,040, filed August 10, 1907. 
The object of this invention is to provide 

reins whereby the proportions of f jei and 
the quantity, and hence coin pression 
Jried; the variatio as i is - - , i. 
fuel and air for 
relation as to obtain a mixture 
suitable for the degree of coil press 
multaneously obtained. it is weli si)0 
those familiar with the operation of gas &{- 
gines, that, to obtain best results and ecoll 
only in operation, the mixtures einpioyed 
must be comparatively richer in fuel when 

o g 

gines, of which the fol 

devices regulate 

low co-pression is obtained, or elaployed, 
than Yien the higher compressions are ob 
t {}i enployed. 

5 5 

'ite object of my invention is to produce 
explosive mixtures in which the fuel con 
siliittent of the iniStare is automatically va 
lied, aid in such relation to the degree of 
pressure to - Yhich the mixture is compressed, 
is to obtain the best 'esults and economy 
in ope!’ating gas engines. 3y thus varying 
the propolitional composition of explosive 
Illixture, i. overconie the difficulties, such as 
back firing, Sooting up of the engine's valves, 
the ignite, etc., rnet with in the present de 
vices, in which the proportions of fuel and 
air, comprising the mixture, remain un 
changed throughout the range of control 
ling the quantity of mixture fed. With the 
present devices when it is desired to vary 
the proportions of fuel and air, either the 
valve controlling the fuel Supply, or the one, 
if provided, controliing the air supply, is 
readjusted by hand, or, both are at the same 
time leadjusted. row, if these adjustments 
are such that a proper mixture is obtained 
when the engine is operating inder heavy 
load, a comparatively high compression be 
ing thus obtained, that mixture will be too 
lean, in fuel, for the reduced colin pression, 
obtained when the load on the engine is di 
ininished; inder these atter conditions, the 
mixture will burn slowly, produce backfir 
ing or explosions in the mixing chamber of 
the device and much disturb the proper op 
eration of the device and hence for the en 
gine. Furthermore, such mixture is ignited 
with great difficialty; whenever, during op 
eration of a gas engine, illis back firing ap 
pears, the engine attendant readjusts the 
faives so as to obtain a iicher mixture, such 
as will be most suitable for the reduced coin 

3ut this ast, adjustment of the 
ive too rich, a, inixtire when the 

.. increased; too rich mixture 
produce pilly soot, which clogs the en 
gline a ses, igni 
power, waste of fuel and difficulty in igni 
tion. overcome these difficulties and at 
1. ific tain other advantagés, which will herein 
after appeal', by constructions illustrated in 
the preferred forms is the accompanying 
drawings, wherein: 

Figure i is a sectional elevation through 

ter, etc., but, aiso loss of 
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one form of iny device and through a por- the auxiliary throttling valve just opening, 
tion of a cylinder head of a gas engine, a 
}{}ition oil whose combustion chamber is 
also and similarly shown; as shown, the de 
vice is a "ranged to use either liquid hydro 
carbor fuels or gaseous fuels. Fig. 2 is a de 
tached detail of Fig. 1 showing the throt 
tling valves and the mechanism for operat 
ing these, in eniarged Scale. Fig. 3 is a sec 
tional elevation of another form of my de 
vice; as shown, the device is arranged to use 
gaseous fuels. Fig. 4 is a detached detail, 
enlarged, showing the throttling valves and 

2 rating mechanism. Fig. 5 is an end 
it. of stationary gas engine provided 
ity device, the throttling valves of 

h are operated by the engine's governor. 
nikai reference intimerals denote like 
tilloughout the several views. 

is Fig. 1, 26 is a cylinder head, contain 
ing the mixture inlet passage 5, and the inlet 
valve 9, which is held normally closed by 
spring 22, and suitably opened by valve lever 
24; i.e. cylindel' head 26 is attached to the 

he cylinder 27, directly over the com 
bustigai chamber 6. Attached to the cylin 
cler head is a casing 28, having an air inlet 
passage I, this passage dividing into two air 
passiges 2 and 3, which communicate with 

e outlet passage 4; 2 is another air 
Sage communicating with outlet 4; 71 is 

a pig valve controlling the passage 2; it is 
shown open, as it preferably would be when 
gaseous fuel is to be used. ! 
8 is a valve controlled port in outlet pas 

Sage 4, and 7 is a valye controlled port in 
passage 3, the ports being formed by ridges 
raised in the side walls of the passages or 
goilslits, lilaking it easier to fit in the valves 
In the sort 7 is a double winged valve 7, 
rigidly secured to a pivotal shaft 14, the 
yeakings of this shaft being suitably formed 
in the sidewalls of the conduit. The shaft 
is extended outside of the casing to carry an 
arm 12, fixedly attached to the shaft; like 
wise, in pot S is a double-winged valve 8, 
rigidly mounted on pivotal shaft 13, which 
extends through the casing and carries an 
aru. 10, fixedly attached to the shaft. The 
valve 8 is, as will be apparent, a main throt 
tling Valve, controllii)g the total quantity of 
mixture for each charge, and the valve 7, an 
auxiliary throttling waive, controlling the 
quantity of air passing through the conduit 
3 for each charge. The function of this 
3. 

proportionate variations of degree of vacuum 
: if fuel receiving air conduit (conduits 

as compared with the degree of 
vacatum in that portion of the conduit 4 that 
is ahead of the main throttling valve when 
this is varied by the action of the main 
throttling valve. For example, when the 
valves are in a position as show in Fig. 1, 

2 and 2) 

tiary throttling valve is to effect dis 

Gusly; this rod 43 is 

the degree of vacuun, during stiction stroke, 
will be practically the same in conduit 2 
and conduit 4; now, if the valves are opened 
farther, the auxiliary throttle will permit 
air to enter through conduit 3, and thus the 
degree of vacuum in conduit 2 will be rela 
tively reduced as compared with that in con 
duit 4. The object of this is, as will be more 
fully explained further, to produce variable 
suction on the fuel feeding mechanisms and 
thus to obtain mixtures of variable composi 
tion of fuel and air. These valves 7 and S 
control the area of effective aperture through 
their respective ports and by rotating the 
valves, by means of their shafts and arms, 
into different positions, (as shown in Fig.2) 
different sized apertures through the ports 
may be obtained, ranging from the largest 
opening to a complete closing, which is 
shown in Fig. 2 in full lines; the dotted lines 
show the valves in partly open position. It 
will be observed that the arms 10 and 12 
are pivotally linked together by a connecting 
rod 43, (Fig. 2) and that thus the two throt 
tling valves 7 and 8, will move simultane 

pivotally attached to 
an 10 at 16 and to arm 12 at 17. The rod 
43 is constructed so that the distance between 
the pivot centers 16 and 17 can be varied by 
changing the length of the rod through 
means of the turnbuckle 42. The purpose of 
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this adjustment is to facilitate obtaining any 
desired angular relation of one valve to the 
other with respect to their closing position. 
For example, it may be desirable, on account 
of condition of fuel, etc., to have the valve 7 
close, somewhat earlier in one case than in 
another; to obtain earlier closing of valve 7, 
the rod 43 would be adjusted to be some 
what longer than for the later closing: It 
is preferable, as will be apparent, to have 
the valve 7 close before the valve 8 closes; 
the latter, however, liced close only when it. 
is desired to completely shut off the charges. 
A further adjustment is provided for the 
purpose of obtaining relatively faster, or 
slower, rate of movement of valve 7, in 
correlation with the rate of movement of 
valve 8. This adjustment is provided for by 
slotting the end of arm 12, where the pivot 
17 is engaged. By securing this pivot 17 at 
different positions in the slot, the different 
effective lengths of the arm, operating the 
valve 7, are obtained. It will be apparent 
that when the effective arm on valve 7 is 
changed and the effective arm on valve 8 re 
mains the Same, the relative rate of move 
ment of the two valves will be changed. 
The purpose of the above adjustment, 

namely, to secure earlier closing of one valve 
than the other, or, to secure relatively faster 
Jmovement of one valve than of the other, or, 
to Secure both conditions simultaneously, is 
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to facilitate obtaining any desired variation 
of relative degree of vacuum, hence draft, 
in the air conduits 2 and 3, during suction 
stroke of the engine. The object, which is to 

is gradually obtain a relatively higher degree 
of vacuum in the air conduit into which the 
fuel is charged or fed, which here is the 
conduit 2, than in the air conduit 3 as the 
main throttling valve 8 is moved toward 

is closing position and is thus reducing the 
quantity of mixture, and hence reducing the 
compression; by so increasing the degree of 
\vacuum, or suction, in conduit 2, propor 
tionately more fuel is drawn in for the mix 

is tire as the compression is reduced, the above 
adjustments being so made that the varia 
tions in proportion of fuel and air are in 
such correlation with the degree of conn 
pression, at any moment obtained, that the 

1 mixture obtained is the most suitable one 
for the compression simultaneously obtained. 
It will be understood by those familiar with 
operating gas engines, that by means of these 
above adjustinents, together with a suitable 
initial adjustment of fuel supply, the suit 
able and desirable variations in the propor 
tions of fuel and air, in the mixtures, will be 
'obtained automatically, and for almost any 
range in variation of speed, or of load. 

Referring to Fig. 1, with particular ref 
erence to the operation of the gas fuel 
feeder, 53 is a valve controlling a port 5.3°, 
through which gaseous fuel may be admit 
ted, or fed, into the conduit 2*, the fuel being 
suitably supplied through a pipe (not, 
Shown) having a regulating and cut-off 
valve, and communicating with chamber 68 
through port 56. The valve 53 normally 
closes the port 53, being held against the 
seat in the port by a spring 57. The tension 
of this spring is preferably so adjusted, by 
ineans of knurled nuts 54 and 55, that the 
pressure of the gas supply is just barely 
counter-balanced when there is no partial 
vacuum in conduit 2. 1 is a plug valve by 
which the opening through conduit 2 may 
be varied, or closed altogether. 72 is a simi 
lar valve controlling the opening through 
conduit 2; as shown, the valve 72 is closed 

1 and valve 71 partly open. It will be appa'- 
ent that whenever a partial vacuum is 
created in conduit 2 by the engine's piston 
during the suction stroke, the pressure on 
the gas in fuel feeder will open the valve 53, 
when gas will be fed into conduit 29, 
through which air is then being drawn into 
the engine's cylinder; the gas and air will 
mix, this mixture passing, after being suit 
ably diluted with air drawn in through con 
!duit 3 to fol'm a suitable explosive mixture 
charge, into the combustion chamber of the 
engine, where it will, after being compressed, 
be ignited when it will burn and expand, 
producing power. The gas fuel feeder will 

,703 

and spxed-regulating device, shown in Fig. 

also operate when the valve 71 is closed and 
alve 72 open, but, as will be apparent, the 

gas and air will be more thoroughly mixed 
when the air is drawi through concluit 2 
than if it were drawn through conduit 2. 
- Referring now again to Fig. 1, with pal 
ticular reference to the liquid fiel feeder, 30 
is a spraying 11ozzle, positioned in air coil 
duit 2, and extending into the casing Wall 
where it comintanicates with a fuel inlet pas 
sage 35, through a valve-controlled port 40. 
The fuel inlet passage communicates with a 
liquid fuel reservoir 34, to which the fuel is 
supplied through pipe 3(3, any surplus of 
fuel overflowing the bridgewall 41, into con 
dit 33 and from there thiro (igh pipe 3 ; the 
liquid fuel in the reservoir 34 is thus kept 
at a co: stant level, or lead. he port or 

SO 

valve-seat 40 is colntrolled by a needle valve 
31, this being adjustable s!) that different 
size free openings through port 40 may be 
obtained to accommodate diffei'ent condi 
tions of fuel, atmosphere, etc. The ai'i'ange 
ment just desc’ibed is oue of a liquid fuel 
feeder for gasolene engines, now in general 
use. prefer to use this fuel feeder as it 
gives very satisfactory service with station 
ary engine, to which I show the device at 
tached. However, any form of liquid fuel 
feeder in which the feeding operation is de 
peident, more or less, on the engine's suction 
can be used in combination in my device. 
When liquid fuel is to be used the plug valve 
72 would be open and valve.71 closed. 
The operation of the fuel feeding d8wice 

just described, iil colubilation with lily de 
vice, is this: Ethe engine being ill notion, a 
partial vacuum is created by its piston dur 
ing the suction stroke. The monent this in 
let valve 9 is opened, this partial vacuum is 
extended into the conduits 4, 2 and 3, and 1, 
and a quantity of air will be drawn in 
tl I ough these conduits. When there is par 
tial vacuum in conduit 2 and the needle 
waive 31 is open, the liquid friel Yill be 
drawn up (o) rather pushed up by the atmos 
phetic pressure acting on the liquid in 34, 
forcing it, ip through 35, 40 and 30) into the 
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conduit 2, through nozzle 30; the quantity of 
fuel so drawn up will depend upon the dura 
tion of the suction, the degree of vacuum 
created and the size of free opening in port 
40, the level, or head, of the liquid remain 
ing constant. The liquid so fed is vapor 
ized and co-mingles with the air rushing 
thi'igh the cond it 2 for hing a compara 
tively irich mixttite which is diluted in the 
conduit 4 by air adriitted through conduit 
8, to Sicla (legree as to form a proper explo 
sive mixture f' tie charge. - - 
The operation of my mixture-produci 

as 

1, is best explained in connection with a 
stationary gas engine whose speed is to be 
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maintained uniform, in which case the 
throttling valves 7 and 8 are operated by the 
engine's governor, through suitable connec 
tions, as shown in Fig. 5, for exampie. The 
connection for operating the throttling 
valve the governor is effected through 
rod 11, one of whose ends is pivotally se 
cured to arm 10 at 15, and the other end 
suitably collnected to the governor mecha 
nism, whereby the rod 11 may be given re 
ciprocating movement as the speed of the 
engine, and hence of the governor, tends to 
yary. As the speed varies, the governor 
balls 61 are caused to fly into different posi 
tions, thus imparting a reciprocating move 
lent to a loose sleeve 70, to which the rod 
11 is suitably connected. The adjustment 
of the connections between the governor and 
the throttling valves is such that the valve 8 
is open to such extent as to admit a full 
charge before the engine attains the desired 
speed. The action of the governor upon 
the rod 11 is such that a variation of small 
percentage of the engine's speed will suf. 

30 

40 

5 3 

largest to the smallest requisite, 
to the load. . . 

i the usual. 

fice to give sufficient movement to the rod 
11 to so operate the valve 8 to throttle or 
vary the quantity of mixture from the 

according 

The starting of a gas engine provided 
with my throttling governor is done in any 
of the usual ways, and the cyclic operations 
of inhaling the charge, compressing, ignit 
ing and expanding and exhausting, are also 

The iference in action of my 
cevice, as compared with similar present 
devices, is in automatically varying the pro 
portional composition of the mixture with 
the variations in degree of compression, the 
variations in degree of compression being 
effected by the throttling valve 8, this by 
its action varying, the quantity of mixture 
per charge. It will be noted, from a refer 
ence to Figs, and 3, that the stream of air 
inhaled during the suction stroke through 
the device is divided, a part passing through 
the fuel receiving air conduit (2,2'), and 
another part through conduit 8. Now when 
the throttling valve 8 is in such position of 
opening as to permit a full charge, the great 
est quantity of mixture to be inhaled by the 
engine, the needle valve, or fuel valve 31, 
when liquid fuel is used, is adjusted to per 
mit the proper quantity of fuel to be drawn 
in, by the degree of vacuum than in the 
fuel receiving air gonduit, to form a mix 
ture most suitable for the compression then 
obtained. If now the speed of the engine 
tends to rise above the 11ormal, the governor 
operates tie valye 8 to constrict or reduce 
the area of free aperture through poit.8". 
IBy this reduglion of free aperture in the 
mixture outlet passage 4, the quantity of 
mixture that it is possible to pass, through 

' 
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in a given time, as the duration of suction 
stroke at or near normal speed of engine, 
is reduced; the resulting compression is low 
ered, and also the degree of suction in con 
duits 2 (or 2, as the case may be) and 3 is 
lowered, and hence also the quantity of air 
and of fuel drawn in is lessened. In my I device the lessening of the quantity of fuel 
is not in uniform proportion with the less 

present devices. By the action of the throt 
tling valves. 7 
action, of simultaneously disproportionately 

and 8 to obtain relatively higher degree 
are being reduced and vice versa, has been 
herein explained). Such relation of the de 
gree of vacuum in conduits 2 and 3 is ob 
tained that proportionately more fuel will 
be drawn in as the quantity of air for the 
charge, and hence the compression, is re 
duced. Again, should now the speed of the 
engine tend to fall below the normal, the 
increase the free apertures through their 
ports, thus increasing the quantity of the 
air charge, and hence, also the compression, 

- but now the Ei of fuel will be de 
creased, the auxiliary throttling valve it so 
operating as to admit proportionately more 
air through its port 7, thereby proportion 
ately decreasing the vacuum in conduit 2, 
or conduit 2, whichever one may be used, or 
in both, if both are used simultaneously. 
Thus the proportional composition of the 
'sion is varied, and in such degree as to ob 
tain the best results and economy in opera 
tion. The requisite degree in the variation 
of the proportions of fuel and air is attained 
by making suitable adjustments of rod 43 
in length and in the position of pivot 17 in 
the slot of arm 12, as already explained. 

In Fig. 2 a spring 18 is shown. One end 
passing through a lug 19, suitably cast on 
or fastened to the outside of the casing, and 
having a nut 20, which rests against the 
lug 19, for adjusting its tension. The pri 
nary function of this spring is to keep the 
slack, or lost motion, in the connections be 
tween the valves and the governor always 
taken up in the same direction, to secure 
uniform action of the valves when the rod 
11 is moved back and forth to thus secure 
closer regulation of speed. As shown, this 
spring 18 will, by its tension, tend to close 
ball springs 62, (Fig. 5) and with the cen 
trifugal force of the governor balls. If the 
spring 18 were so placed that its action would 
tend to open the valves, the primary func- ". 
tion would still be then obtained though the 

ening of the quantity of air as it is in the 

and 8 of my device (which 
varying the free apertures through ports 

of vacuum in conduit 2 as the free apertures. 

mixture will be varied when the compres 

of this spring is secured to arm 12, the other 
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tension on the governor -ball springs 62 
Would have to be reduced to obtain same 
speed on engine as before, since now the 
Spring 18 would act against the centrifugal 
force of the governor balls, which force is 
also acted against by springs (32. it wili 
also be apparent that the speed of the engine 
can be changed, to some extent, by vary 
ing the tension on the spling 18, and this 
can be done while the engine is in motion. 
The initial adjustments to obtain the de 
sired speed are made in the adjustments 
provided for in the governor and its con 
nections to the valves. 

in Fig. 3 is silown a modification employ 
ing different valve actuating mechanisia, 
which is more clearly shown in Fig. 4. 
Here the valves 7 and 8 derive their nove 
ment thi'ough their respective aims 48 and 
49, which are slotted to receive a pin 47 in 
rod 46; this rod receives ovement of the 
governor rod 11 through bell-crank lever it. 
45. One end of the rod 46 is pivoted in any 
45; the other end is carried in ball 51, being 
adapted to slide in this ball 51, which is 
loosely carried in a socket formed in a sup 
port piece 50. This support piece is slotted 
as to be adjustable, up and down; bolt 32 
serves to secure the piece 50 in any desired 
position. It will be noted that by lowering 
the slotted piece 50, a lowering of the pit) 47 
in the ród 46 will be effected and thus the 
effective lengths of the slotted ains 48 and 49 
will be changed; that of all 48 being short 
ened while that of hi'i 49 is lengthened. 
The relative speeds of rotative novement of 
valves and 8 will be changed, the valve 
being innoved relatively faster, in either di 
rection, than valve 8 when the rod 46 is 
moved to and fro. This the saile condi 
tions will obtain as will obtain by moving 
pivot 17 into different positions in the slot of 
arm 12 of the device shown in Figs. and 2. 
it will be noted that in the modification 
shown in fiss. 3 and 4 this adjustment 
readily be made while the engine is in no 
tion. The adiristment of the relative angul 
lar advance of one valve with respect to that 
of the other is here effected in the fastening 
of the sietted arians to their shafts, aid in:y 
be by means of set screws, or by heals of : 
Supplemental ai'im, iigidly seeilled to one of 
the shafts, preferably shaft 1-3, and adapted 
to pivotally carry the sitted ai'i: and some 
suitable means to secure these ariyas, the st 
plemental and the slotted, together in the 
sired position of adjustinent. This last 
rangement inay also lie inade so that 

(: 
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notion). will be seen that same ad 
1)nents, correspondingly, in the valve actions 
of the for) show in in Fig. 3 can bc made as 
in the for of the device shown in Fig. i. 
The saine conditions of relative. degree of 

it. 

& 

Stiction in air conduits 3 and 3 are thus ob 
tained in both forms. The form of lay de 
vice, shown in Fig. 3. is shown adapted to 
tise gaseous fuels. The gas is stitably sup 
plied through a pipe (not show) having a 
regulating and cut-of valve, and communi 
:ating with chamber 6S thi'ot igl port 56. 
This gas chamber 68 communicates with air 

it 2 through a port controlled by a 
alve 53. This valve 53 :orinally closes the 

port; the valve being held against its seat 
in the port by a spling 57. The tension of 
this spring is preferally so a listed, by 
means of Jin tried its 54 and 55, that the 
pressure of gas supply, acting to open the 
valve, is iust barely counterbalanced when 
there is no partial vacuai in ill conduit 2. 
Thus adjusted, it will permit valve to read 
ily opell, to periit feeding of gas, as soon 
as a partial vacuuia is created, in conduit 2. 
di tiring the suction stroke. This a listed. 
the valve 53 will operate as a check valve on 
the gas and also as a 'essi'e 'egulato' to a 
certain extent. Where the gaseous fuel is 
supplied by a siction gas pi'oducer, the valve 
53 serves to prevent ain' i'oh rising into 
the gas pipe after le completion of siliction 
stroke; there being a partial vac in in such 
gas producer plant during operation. 
Where the gas supply is under pressure and 
an effective pressure reducing and regulat 

i 

ing device is employed, the vaiye 53 lay be 
dispensed with to simplify the construction. 
However, it is advantageo is to incitide this 
valve in }}ly device. {\ j} where the gas pres 
suite 'egaliating is vice eliployer is capable 
of reducing pressure to that of atmosphere. 
The mixture producing operations of the 
lodification ii Fig. 3 are siiniai' to those in 
the fol'ni show in Fig. 3. The relative de 
gree of vacuu in oil duits 2 and 3 is varied 
in the same aniel', being relatively in 
creased in port 2, to draw in or inhale. pro 
portionately intre filei, when the quantity 
of the charge and hence the compression, is 
decreased. This it will be apparent that 
the licitid friel feeder shown in Fig. i can 
bc. sit is titled ); {{ is fuel feedle 
siyo Y; ii. i*ig. 2, it vice versa. Also, that 
tie fle leet liot, ile cast integral 

it that these call be in a tie 
'changeabic. 

ionary singie cylinder 
iny mixture-pi?odicing 
device attached to it. 

s: 

"in of the device is 
ving a littid 

te. 
ic lic it vi 

di'iys: 

S. 
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jeans of a waive 
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rod 64 and 65 and suitable valve level's. 
The igniter and its mechanism may be of 
any desired form. The governor balls 60, 
suitably driven from the crank shaft, actu 

5 ates the rod 11 through suitable connections, 
causing this rod to move up or down as the 
speed varies. The rod i, by its movements, 
operates the throttling valve mechanism in 
such manner as to obtain the valve actions, 

10 before described, namely, to control the 
quantity of each successive charge of mix 
ture. varying the quantity in such relation 
to the load as to maintain a uniform speed. 
and to control the proportions of fuel and 

15 air comprising the mixture for the succes sive charges, varying the proportion in Such 
relation as to quantity in the charge, as to 
obtain uniform and most economical opera 
tion of the gas engine. . . 
Although I show my device attached to a 

single cylinder gas engine, it is obvious that 
the device can readily, by means of a suitable 
manifold, be attached to engines having tWe 
or more cylinders. Also, that instead of the double-winged throttling valves, which I 
prefer on account of their simplicity and 
their inherent balancing when under the air 
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pressure, other forms of valves, such as the 
mushroom or puppet valves, piston valves, 
slide valves, etc., may be employed, if de 
sired. It is understood that the throtting 
valves should preferably be so designed and 
arranged that their action is not affected 
much by the action of the variable suction. 
Such details as these, however, are matters of design for any particular adaptation and 
for manufacture, and may be varied and 
made to suit different conditions. For ex 
ample, it may be desired to adapt my device 
to use liquid fuels and gaseous fuels inter 
changeably, or even simultaneously. This 
E. would be met by suitably propo'- 

tioning the various conduits, ports and parts 
in my device, and suitably equipping it with 
two or more fuel feeders, all to feed fuel into 
conduit 2, which could be divided into two 
conduits, if desired, as shown in Fig. . 
When the fuels that are to be used inter 

changeably differ much in their respective 
50 heat values, as, for instance, alcohol used 

interchangeably with blast furnace gas, or 
producer gas, some means of regulating tie 
air supply should be provided, for instance, 
a plug waive in the conduit 2, or as shown in 

55 Fig. 1; this valve being ahead of the fuel 
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supply port so that the air supply can be 
throttled and reduced to compensate for 
the necessary extra large quantity of lean 
fuel (blast furnace gas, etc.) when this is to 

60 be used, and to again increase the supply 
air when the richer fuel is to be used. Those 
familiar with the art, understand that when 
the lean gases, such as producer gas, are 

of 
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equal quantities of the gas and air, while 65 
when richer fuels, such as natural gas or 
alcohol vapor, the relative quantities are in 
the neighborhood of one of fuel to nine of 
air; hence, the necessity of regulating the 
air supply when such fuels are to be used 
interchangeably and the engine desired to 
deliver its greatest power. In suction gas 
producer plants, the heat value of producer. 
gas is apt to vary during operation, the heat 
alue being higher just after charging in 

fresh coal; hence it is also desirable to be 
able to regulate the air supply while this 
fuel is being used. Of course, the gas Sup 
ply could here be regulated by a valve, to 
compensate for the variations in heat valile 
of the gas, but it is obvious that then 
the charges will be relatively smaller than 
when the air supply is regulated. However, 
such arrangements of parts in my structure 
as will be most suitable for any particular 8 
condition, or conditions, and the many ad 
vantages of my device, will readily occur to 
those familiar with the art. 
What I claim as my invention, and de 

sire to secure by Letters-Patentis: 1. A mixture-producing and speed-goy 
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erning device for gas engines, comprising, in 
combination, a plurality of air conduits, 
each communicating with an air supply, a 
valve in one of said conduits adapted to 
vary the free opening therethrough, a fuel 
inlet port controlled by an adjustable valve 
and adapted to feed fuel into the other of 
said air conduits, means for supplying fuel 
at constant pressure to the fuel inlet port, 
an outlet conduit in communication with 
said air conduits for the mixture of air and 
fuel, a valve in said outlet conduit and 
adapted to vary the free opening there 
through, and means for actuating the valves 
in the conduits to vary the opening there 
through simultaneously and disproportion 
ately. 

2. A mixii re-producing and speed-regu 
lating device for gas engines, comprising, in . . .(, 
combination, a casing having two air con 
duits therein and communicating with an air 
Suprly, a fuel supply, a fuel inlet port suit 
ably adapted to feed fuel from said fuel 
supply into one of said air condits, a valve 
in the other of said air conduits and adapted 
to vary opening therethrough, a mixture 
outlet conduit communicating with said two 
air condits, a valve in said outlet conduit 
adapted to vary the opening therethrough, 
means to effect, simultaneous action of the 
two said valves controlling the openings 
through the conduits whereby said openings 
are varied in size, and means to obtain rela 
tively faster variation in one opening than 125 
in the other. , 

3. In a mixture-producing and speed gov 

00 

105 

5 

20 

used, the explosive mixture comprises about ierning device for gas engines, the combina   
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tion of an air supply, a fuel Supply; a pair 
of air conduits, an adjustable fuel port 
adapted to convey fuel from the fuel sup 
ply into one of said, air conduits, a mixture 
outlet passage in communication with said 
air conduits, a velve in Said outlet passage 
adapted to vary ree apeltures therethrougi, 
a valve in the other of said conduits adapted 
to vary free aperture therethrougll, means 

0 
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60 
means, for effe 
tionate flow of 

for operating said valves simultaneously, 
nicans operative to regulate rate of move 
inent of said valves, and neans to a dist 
correlative positions of said valves. 

4. In a mixture-producing and speed-gov 
eliming device for gas engines, the combina 
tion of an air supply, a fuel supply, a plu 
'ality of air conduits communicating with 
in air supply, a valve controlled fuel inlet 
fort for conveying fuel from the fuel sup 
ply to one of said air conduits, a mixture 
outlet passage in communication with said 
air conduits, means for controlling the 
quantity of mixture of fuel and air passing 
through the mixture outlet passage, and 
leans for controiling, sillultaneously with 
the controlling of the quantity of mixture. 
the relative quantities of air passing through 
each air conduit. 

5. in a mixture-producing and speed 
governing device for gas engines, the com 
bination of a plurality of air, conduits in 
communication with an air supply, a valve. 
controlled fuel port adapted to convey fiel 
from a fuel supply to one of the air con 
duits, an outlet passage adapted to receive 
the air and fuel mixture from the air con 
duits and convey same to the inlet port of a 
gas engine, means - operative to vary and 
control the quantity of mixture passing 
through the outlet passage, means opera 
tively connected with said quantity control 
ling means to vary, simultaneously with 
variations of quantity of mixture, the rel 
ative quantities of air passing through each 
air conduit, and means to operate the quantity controlling means. 

6. In a mixture-producing and speed 
governing device for gas engines, the combi 
nation, of an air supply, a fel supply, plu 
rality of air conduits, each in communica 
tion with the air supply, valve-controlled fuel port, communicating the fuel supply 
with one of the air conduits. an outlet con 
duit in communication with the air coin 
duits, means to induce a flow of air and fuel 
into the air conduits and through the outlet 
conduit, operative means for controlling 
and varying the quantity of mixture passing 
through the oilet conduit, and means, 
operating coni vely with said operative 

a relatively dispropor 
through, and reduction 

of the internal air pressure in, said air con t 

duits, for the purpose of varying the propor 
tions of fuel and air comprising the mixture. 7. In a mixture-producing and speed-gov 
('ining device for gas engines, the combina 

6, 

tion of air supply, plurality of air conduits, . 
plurality of fuel supplies, each adapted to 
supply fuel into one of the air conduits 
through a valve-controlled port, an outlet 
passage adapted to receive the air and mix 
it are of fuel and air from the air conduits 
and convey same into a combustion chamber, 
eans to regulate the supply of air into 

one of the air conduits, operative means to 
vary and control the quantity of the mixture 
of fuel and air passing through the outlet 
passage, and means to vary, simultaneously 
with variations of quantity of mixture the 
relative quantities of air passing through 
each air conduit. - 

S. In a mixture-producing and, speed-gov 
eriling device for gas engines, the combina 
tion of plurality of airports communicating 
with an air supply, plurality of valve-con 
trollied fuel ports, each communicating one 
of the air condits with fuel supply, outlet 
passage a $ording communication between 
the air conduits and the combustion chann 
her of a gas engine, a gas engine whose 
in eclinists are adapted to reduce the in 

7; 
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ternal air pressure in its combustion cham 
ber, the air conduits and the outlet passage. 
and thus inhale charges of mixture of fuel 
and ai', operative means for varying and 
controlling the quantity of mixture for the 
charges, and means for effecting, simulta 
neously with variations of quantity of mix 
tire for the charges, a relatively dispropol- iti 
tion:te 'eduction of intel'nal pressure in 
air conduits. 

9. In a mixture-producing and speed-gov 
ejming device for gas engines, the con 
bination of a gas engine provided with gov 
ernor, with a plurality of air conduits com 
municating with an air supply, valve-con 
trolled fuel port communicating one of the 
air conduits with fuel supply, outlet pas 
sage afording communication between the 
air conduits and the inlet port of the gas 
engine, means for varying and controlling 
the quantity of mixture inhaled by the gas 
engine during the suction strokes, means co 
operative with said quantity varying and 
controlling means, to simultaneously and 
disproportionately vary the quantity of air 
passing through each air conduit, and an 
operative connection between the engine's 

the 

governor and the means for varying and 12: 
controlling the quantity of mixture for the 
charges. . 

10. In a mixture-producing and speed 
governing device for gas engines, the coun 
bination, of an air supply, a fuel supply. 
two air condits, each in communication 
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with the air supply, an outlet conduit in aperture therethrough, and means to operate 
communication with the air conduits, a said valves simultaneously, but in dispropor 
valve-controllied fuel port, communicating tionate ratio. a 
the fuel supply with one of the air conduits, HENRY JOSEPH PODLESAK. 

5, a waive in the other air conduit adapted to Witnesses: 
vary the free aperture therethrough, a valve' CARRIE. E. JordaN, 
in the outlet conduit adapted to vary the free J. SóBEK. 

  


