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To all whom it may concern: 
Be it known that I, JAMEs B. BRock 

HURST, a citizen of the United States of 
America, and a resident of Red Bank, county 

O 

of Monmouth, and State of New Jersey, 
have invented certain new and useful Im 
provements in Means for Feeding and Mix 
ing Fluids, of which i the following is a 
"sp?cification, reference being h?d to the ac companying drawings, 
thereof. 
My invention relates to improvements in 

means for feeding and mixing fluids, and 

forming a part 

consists first, in a novel form and construc 
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carbureting means I employ an improved 
40 

tion of apparatus for the generation of 
hydro-carbon gases and the carburization 
of air or other gas therewith whereby the 
same may be employed as a fuel for internal 
combustion engines and like purposes; sec 
Cnd, in improved means for regulating the 
quality of the mixture and for feeding the 
same to an internal combustion engine, and 
for regulating the amount so fed; and 
third; in an improved form and construc 
tion of injector. 

In carrying out the first part of my inven 
tion, I provide means for applyingheat to the 
liquid hydro-carbons for the purpose of va. 
porizing and gasifying the same, the amount of such heat employed being preferably 
sufficient to generate the gases by destructive 
distillation whereby the gases so produced 
will be relatively fixed gases, and where the 
gases are to be employed as fuel in an in 
ternal combustion engine I conveniently and 
preferably employ the heat of the exhaust 
gases therefrom for this purpose. In the 
form and construction of nozzle and mixing 
chamber, and means for adjusting the parts 
for regulating...the mixture. 

45 

' used, whereby the apparatus will act as an 
50 

In carrying out the second part of my 
invention, I provide means for automati 
cally regulating the supply of the carbu 
reted mixture to the point of use, the appa-. 
ratus beingso arranged as to provide that the 
quantity supplied, beyond a certain point, 
be inversely proportioned to the amount 

effective governor. Thus when used with an 
internal combustion. engine, the supply of 
fuel will be reduced as the speed of hê en 

gine increases beyond a desired limit, the 
increased speed at which the mixture is 
drawn through the apparatus being caused 
to throttle the admission. It also provide 
means under the direct control of an oper 
ator for regulating the normal supply of 
the mixture and for temporarily increasing 
the supply at will. 

In carrying out the third feature of my 
invention, I provide a novel form, arrange 
ment and. construction of injector in which 
liquid is self fed to a closed vessel, against 
pressure therein, the amount so fed in be 
ing automatically regulated in ac ordance 
with the amount used, whereby a uniform 
level of the liquid will be maintained in the 
vessel. - 
My invention also consists in many novel 

details of construction and combinations of 
parts such as will be fully pointed out here 
inafter, and in order that my invention may 
be thoroughly understood, I will now prl. 
ceed to describe an embodiment thereof, 
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having reference to the accompanying draw. . 
ings illustrating the same, and will then 
point out the novel features in claims. 

In the drawings: Figure 1 is a view in 
side elevation of a carbureter constructed 80 
in accordance with my invention, showing 
the same as connected to the steering post 
of a motor vehicle, wherein it may be em 
ployed in combination with an internal 
combustion engine employed for motive pur 
poses therein. Fig. 2 is a view of the carbu 

85 

reter from beneath, showing the same partly 
in underside elevation and partly in central 
transverse section. Fig. 3 is an enlarged 
detail sectional view of certain parts thereof 
..showing particularly the nozzle, the mixing 
chamber and the injector. Fig. 4 is a dia 
grammatic view showing the nozzle of the 
carbureter connected with a source of sup 
ply. Fig. 5 is a diagrammatic view of a 
modified form of the apparatus in which a 
pump is substituted for the injector, for 
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the purpose of feeding liquid to the carbu 
reter. Fig. 6 is a detail, end view of a regu 
lating sleeve employed. . 
'The apparatus comprises generally 3. 

close vessel '10 for containing the liquid 
hydro-carbon, a heating chamber 11, a mix 
'ing chamber 12, and means for supplying 
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liquid from source of supply to the closed 
vessel, the said means comprising an in 
jector 13 ih the example of my invention 
shown in Figs. 1, 2, 3 and 4, and a pump 14 
in the example of my invention shown in 
Fig. 5. In open communication with the 
upper end of the closed vessel 10 is an educ 
tion tube 15 which passes down through 
the bottom of the vessel and then up through 
the heating chamber 11, to a nozzle 16. The 
heating chamber it is provided with a suit 
able inlet 17 and discharge 18 by which a 
heating medium, conveniently exhaust gases A 
from the internal combustion engine, may be and the collar 25, and the other side of the 
circulated therethrough, and in such circu 
lation the portion of the tube 15 which 
passes through the chamber will be sub 
jected directly to such heat. This tube is 
preferably made quite thin at this point and 
the amount of heat delivered thereto being 
considerable, the effect will be to generate 
hydro-carbon gases from the liquid in the 
vessel 10 by destructive distillation. The 
tube 15 has an opening 19 therein at the 
lower end of the vessel 10 whereby a certain 
amount of the liquid from the vessel will 
pass down through the tube and in addition 
gases generated in the chamber itself will 
pass down through the upper open end of 
the tube whereby to assist in the feeding of 
the fuel through the said tube toward the 
nozzle 6. It will be noted that the vessel 
10 is itself in close proximity to the chamber, 
the said vessel 10 and the casing of the 
chamber 11 having a common wall between 
them: thus, the vessel 10 will itself be 
heated to a certain extent and a certain 
amount of the more volatile gas thereby 
liberated in the said chamber. 
The nozzle 16 comprises two conical 

shaped members 20-21 with their bases ad 
jacently disposed, the conical member 20 be 
ing secured to the end of the tube 15 and 
the conical member 21 being mounted upon 
a projecting hub 22 of the said member. 
The member 2L is preferably screw-threaded 
upon the said hub whereby it may be ad 
justed thereon, and a lock nut 23 is pro 
victed for securing it in its adjusted posi 
tion. The adjacent bases of the cone mem 
bers 20-21 are dished so as to form a free 
as: “ge from the center to the periphery of 

the nozzle, such an arrangement furthermore 
permitting an accurate adjustment of the 
parts at the peripheral point of discharge. 
A needle valve 24 is fitted to the interior 
bore of the nozzle, the said needle valve be 
ing a dit stable for the purpose of controlling 
the amount of fluid discharged from the 
tribe 1; Yo the channel between the dished 
portois of the nozzle member bases. The 
stem of this noedle valve is mounted in 
Screw-fi readle relatin, first with a collar 
2:5 - 2. || Sºcijn vyf { } { i : * Ihubo 263 of a sleeve 27, 
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and the said hub and collar are likewise con 
nected together by means of a tube 28. The 
tube 2S has a sliding engagement with the 
upper wall of a portion of the carburete 
casing whereby the said valve and the parts 
carried thereby may be moved longitudi 
nally, at will. The stem of the valve 24 is 
engaged near its upper end by the head 29 
of a traveler 30, the said traveler being ar 
l'anged to slide longitudinally in suitable 
stationary guides, and helical springs 31-32 
surround the valve stem and are disposed re 
spectively between one side of the head 29 

head 29 and a button 33 with which the ex 
tremity of the valve is provided. The lower 
end of the traveler 30 is connected by means 
of a pitman 34 with an eccentrically dis 
posed pin 35 upon a bevel gear 36, and the 
said bevel gear is in engagement with a com 
plementary gear 37 disposed upon the lower 
end of a controlling shaft 38, the upper end 
of which is provided with a manual operat 
ing member 39. The controlling shaft is 
mounted in suitable stationary bearings 
(not shown) and it will be readily seen that 
rocking movements imparted to the said 
shaft through the operation of the member 
39 will move the said traveler 30 longitudi 
nally in its bearings to thereby longitudi 
nally adjust the position of the needle valve 
with respect to the nozzle and the sleeve 27 
carried by the said needle valve. The move 
ments of the traveler will. of course, beim 
parted to the needle valve through the 
springs 31 and 32, which are stiff enough to 
impart such movements under ordinary cor 
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ditions without material lost motion. The 
said sleeve 27 comprises a tubular portion 
fitted in sliding relation with the interior 
bore of the mixing chamber 12 and spider 
arms 40 which connect the Said tubular por 
tion with the hub 26. The inner diameter of 
the tube is but very little larger than the 
outer diameter of the nozzle 16, but the cen 
tral portion of the sleeve where it sur 
rounds the nozzle is largely cut away, only 
sufficient of the metal being left to form 

105 

O 

connecting portions 41, and the central por 
tion of the mixing chamber surrounding the 
same is enlarged as is shown at 42, whereby 
the available cross sectional area throughout 
the chamber is maintained about uniform. 
The chamber is open at its upper end 43 to 
the atmosphere, and at its lower end it is 
provided with means 44 by which it may be 
connected with the intake of an internal 
combustion engine or other, apparatus in 
which the fuel is to be employed 
The operation of the apparatus is as fol 

lows: Stiction being applied to the connec 
tion 44, air will be drawn through the inlet 
43 and hydro-carbon vapor or gas, dis 
charged in the form of a thin flat sheet, 
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transverse with respect to the path of the 
movement of the air from the nozzle 16, will 
be mingled tierewith and the carbureted air 
will then pass through the connection 44 to 
the engine or other point , of use. The 
amount of gas discharged through the noz 
zle will be initially adjusted by means of the 
permanent adjustment of the nozzle mem 
bers, but it may ålso be adjusted by the op 
erator at the time of use by manipulation 
of the manual member 39 of the controlling 

5 

shaft 38 to operate the needle valve 24. At 
the same time as the needle valve 24 tends 
to shut off the supply of gas, the supply of 
air is also restricted by reason of the fact 
that the sleeve 27 will, in moving downward, partially close the enlarged portion 42 of 

20 

25. 

of the spider arms 40 with a tendency. to 

the mixing chamber 12, and in addition 
thereto the lower end of the sleeve will, in 
moving downward, throttle the passage of 
carbureted air to the connection 44. In 
addition to this manual control there is also 
an automatic control which operates in the 
following manner. The inrushing air 
through the inlet 43, acts upon the surface 
carry the sleeve. and needle valve secured 

30 

thereto, downward, against the pressure of the spring. 31. This tendency varies inac 
cordance with the speed at which the in 
coming air moves, and this speed is, of 
course, regulated by the quantity of fuel 
used in a given time. Thus, where the fuel 
is employed in an internal combustion en 
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gine, any tendency toward an increase of 
speed thereof beyond a certain limit will 
cause the sleeve and needle valve to move 
downward to throttle the admission, thereby forming an effective governor to prevent 
racing of the engine. ... . . . . 

I conveniently 

cally: opened wide regardless of the man 
ual adjustment of the parts, or regardless 
of the tendency of the parts to move to a 
partially, closed position under the automatic 
control just stated, whereby the operator 
may provide for full supply temporarily 
without interfering with the normal adjust 

50 ment or working of the parts. This means 
comprises an auxiliary lever 45 pivoted at 
46 to a stationary portion of the device, the 

55 

said lever being arranged to engage the col 
lar 25 of the needle valve stem. An operat 
ing member 47 conveniently in the form of 
a pedal is arranged for the quick operation 
of the lever 45. By depression of the pedal 
47 the needle valve and sleeve are instantly 

60 
opened to their wide-open position a? 'ainst 
the tension of the spring 31, as will be read 
ily understood, regardless of the position of 
the traveler 30. 
The injector, which I have above alluded 

to as one means I employ for maintaining 

provide an auxiliary. 
means by which the supply may be automati 

liquid in the closed vessel 10, is provided 
with an injecting nozzle 48, a connection 49 
thereto from a point in the closed vessel at 
the level at which it is desired to maintain 
the liquid, a condensing chamber 50 ar 
ranged in front of the nozzle, a connection 
51 connecting the said condensing chamber 
with a source of supply, -as for instance, a 
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reservoir 52, and a passage 53 of reduced . 
cross sectional area which leads to the closed 
vessel 10 preferably connecting there with 
through a pipe 54 leading to the bottom 
thereof. The injector acts as follows: As 
the level of liquid uncovers the lower parts 
of the pipe 49 volatile gases liberated from 
the liquid pass up through the pipe 49 to 
the...injector nozzle 48. When they reach 
the chamber 50 they condense partly on ac 
count of the loss of heat due to their rapid 
expansion as they leave the nozzle and enter 
the chamber 50, and partly owing to the 
fact that the said condensing chamber is 
located in immediate proximity to the mix 
ing chamber through which cold air is con 
stantly circulating. The condensation of 
these gases lowers the pressure in the cham 
ber 50 thereby inducing a flow of liquid 
from the source of supply-through the con 
nection 51. The fluids from the chamber 
50 will then be discharged through the pas 
Sage 53, and as the said passage 53 is of re 
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95 
duced cross sectional area, the speed of their 
passage therethrough will be accelerated to 
such an extent that the liquid will be fed 
into the closed vessel against the pressure 
therein. When the lower end of the pipe 
49 is sealed by the liquid therein the fore 
going action will cease and it will not start. 
up again until the lower end of the pipe is 
again uncovered, whereby a constant level of 
liquid will be maintained in the said vessel. 
In first starting up it will, of course, be 
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understood that the carbureter being cold, 
there will be no pressure in the closed ves 
sel 10 or the said vessel may be entirely 
empty, and hence I provide a priming pump 
56 for initially drawing liquid from the 
tank 52 through the connection 51 and de 
livering it to the vessel 10, and also for cre 
ating an initial pressure in the vessel 10 to . 
feed fluid therefrom through the tube 15 
to the nozzle 16. 

It will be understood that while I have 
described the foregoing injector as employed 
for the purpose of feeding a liquid fuel to 
the liquid containing vessel of a carbureter 
while the same is under. pressure, it will be 
evident that such means may be employed 
for other purposes practically without 
change, for obviously other liquids besides 
liquid hydro-carbons may be injected in the 
Samle minner. . . . 
As a substitute for the injector I may, if 
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preferred, employ the circulating pump 14 



10 

25 

30 

.35 

40 

50 

55 

60 

of Fig. 5, the same being arranged to dis 
clarge to the lower enal of the closed vessel 
10, and an overflow pipe 55 being employed 
to return excess liquid to the tank 52 or 
(other source of supply. In this means the pulmpinay be constantly operating regard 
less of the annount of fuel used, the excess 
liquid being merely caused to circulate be 
tween the vessels 52 and 10. 
The upper end of the vessel. 52 may be 

connected with the exhaust of the engine 
by means of a pipe 57, if desired, as is com 
mon practice, and in the example of my in 
vention shown in Fig. 4 such an arrange 
ment would, of course, assist the injector 
action; in the example of my invention 
shown in Fig. 5 it will, be readily seen that 
in any event the pressure in the upper end 
of the vessel 52 will never be less than that 
in the upper end of the vessel 10. 
What claim is: 
1. In a carbureter, the combination with 

two closed chambers having a common wall 
between them,--Qne containing, liquid i hy 
dro-carbons and the other having connec 
tions by which the exhaust gases from the 
internal combustion engine may be circu 
lated therethrough-of an eduction pipe 
leading from the liquid chamber through 
the said heated gas circulating chamber. 

2. In a carbureter, the combination with a 
casing provided with a channel for the pas 
sage of currents of air therethrough, and a 
nozzle located in the said passage, of a 
needle valve for controlling the discharge 
through the said nozzle, a valve in the said 
channel for regulating the passage of fluid 
therethrough, manually controlled means 
for simultaneously operating the two said 
valves, and means under the control of an 
operator for temporarily throwing both of 
the said valves open independently of the 
operation of the said manual operating 
Il S. ?? 

3. In a carbureter, the combination with 
a casing having a passage for air currents 
therethrough, and means for carbureting the 
air, of automatically controlled means for 
throttling the discharge of the carbureted 
air as the amount used increases. 

4. In a carbureter, the combination with a 
casing having a passage for air currents 
therethrough, and means for carbureting 
the air, of automatically controlled means 
for throttling the admission of air as the 
speed at which the carbureted air is dis 
charged, increases. 

5. In a carbureter, the combination with 
a casing having a passage for air currents 
therethrough, and means for admittilig hy 
dro-carbon fiuid to carbaret the air, of auto 
natically controlled means for throttling 
the admission of air and also for reducing 

1,014,945 

as the Speed at which the carbureted air is 
discharged, increases. - 

6. In a carbureter, the combination with 
a casing having a passage for air currents 
therethrough, and means for admitting hy 
dro-carbon fluid to carburet the air, of auto 
matically controlled means for proportion 
ately reducing the amount of the hydro 
carbon fluid, and of the air, admitted to the 
passage, as the speed at which the carbu 
reted air is discharged, increases. 

7. In a carbureter, the combination with 
a casing having a passage for air currents 
therethrough, and means for carbureting the 
air, of a valve in the said passage arranged 
to close in the direction in which the air 
currents travel, the said valve having por 
tions located transversely in the path of the 
air currents, and a spring acting upon the 
alve to open the same in opposition to the 

action of the air currents. 
8. In a carbureter, the combination with a 

casing having a tubular channel for the pas 
Sage of air currents therethrough, and means 
for carbureting the air therein, of a tubular 
sleeve constituting a valve mounted in the 
said passage, and arranged to close in the di 
rection in which the air currents travel, the 
said sleeve having portions arranged trans 
verse of the passage in the path of the air 
currents, and a spring operating upon the 
valve sleeve to open the same in opposition 
to the movements of the air currents. 

9. In a carbureter, the combination with a 
casing having a tubular channel there 
through for the passage of air currents, and 
means for carbureting the air therein, of a 
tubular sleeve constituting a valve mounted 
in the said channel and adapted to control 
the passage of air therethrough, a valve for 
the said carbureting means attached to the 
said sleeve, and manual operating means for 
the said sleeve and valve. 

10. In a carbureter, the combination with 
a casing having a tubular channel there 
through for the passage of air currents, and 
means for carbureting the air therein, of a 
tubular sleeve constituting a valve mounted 
in the said channel and adapted to control 
the passage of air therethrough, a valve for 
the said tarbureting means attached to the 
said sleeve, the said sleeve having portions 
arranged transversely in the path of the 
air currents, and a spring tending to move 
the sleeve in a direction opposite to the di- . 
rection of movement of the air currents to 
open the said valves. 

11. In a carbureter, the combination with 
a casing and a valve for controlling the pas 
sage of fluid therethrough, of manual ad 
justing means for adjusting the normal po 
sition of the said valve, and a spring oper 
ating to open the said valve, the said valve 

the supply of hydro-carbon fluid admitted, being arranged with a portion disposed 
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transverse with respect to the fluid currents 
through the casing, whereby the fluid cur 
rents impinging thereon will tend to close 
the said valve against the action of the said 5 spring. t 

12. In a carbureter, the combination with a casing having a tubular channel there 
through for the passage of air currents, and 
means for carbureting the air therein, of a 

10 tubular sleeve mounted in the said channel 
and adapted to control the passage of air 
therethrough, a valve for the said carburet 
ing meansattached to the said sleeve, the said sleeve having portions arranged trans 

15 versely in the path of the air currents, a 
spring tending to move the sleeve in a di 

: rection opposite to the direction of move 
ment of the air currents, and independent 
means under the control of an operator for 

20 moving the said sleeve and valve. 
13. An injecting means comprising a 

closed vessel, a nozzle whose inlet is con 
nected to the said closed vessel at a point 
therein at the level of the liquid desired 

25 to be maintained, and having a condensing 
chamber at the point of discharge of the 
nozzle, and means to connect the said cham 
ber with a source of supply, the said cham 
ber being connected, in the direction of the 

30 discharge from the nozzle, with the said closed vessel. ? ’ 
14. An injecting means comprising a 

closed vessel, a nozzle whose inlet is con 
nected to the said closed vessel at a point 

35 therein at the level of the liquid desired to 
be maintained, and having a condensing 
chamber at the point of discharge of the noz 

· zle, and means to connect the said chamber 
with a source of supply, the said chamber 

40 being connected, in the direction of the dis 
charge from the nozzle, with the said closed 
vessel through a passage of reduced cross 
sectional area. . . · : ’ ‘. 

iš. Än injecting means comprising a 
45 closed vessel, a nozzle whose inlet is c?n 

mected to the said closed vessel at a point 
therein at the level of the liquid desired to be maintained, and having a condensing 
chamber at the point of discharge of the 

50 nozzle, and means to connect the said cham 
ber with a source of supply, the said cham 
ber being connected, in E. direction of the 
discharge from the nozzle, with the said 
closed yessel, together with means located 

55 in proximity to the expansion chamber for 
reducing the temperature therein. 

16. An injecting means comprising a 
closed vessel, a nozzle whose inlet is con 
nected to the said closed vessel at a point 

60 therein at the level of the liquid desired to 
be maintained, and having a condensing 
chamber at the point of discharge of the ndz 
2le, and means to connect the said chamber 
with a source of supply, the said chamber 

being connected, in the direction of the dis 
charge from the nozzle, with the said closed 
vessel, together with a cooling chamber lo 
cated in proximity with the said expansion chamber. 

17. Carbureting means comprising a 
closed vessel for containing liquid, a cham 
ber in proximity thereto for receiving a 
fluid heating medium, and an eduction pipe 
leading from the upper end of the said 
closed vessel, through the said chamber, the 
said pipe having a passage also connecting 
the lower end of the vessel therewith. 

18. In a carbureter, the combination with 
two closed chambers having a common wall between them -one containing liquid hydro 
carbons and the other having connections by 
which the exhaust gases from the internal 
combustion engine may be circulated there 
through, of an eduction pipe leading from 
the upper end of the liquid containing cham 
ber through the said heated gas circulating 
chamber, the said pipe having a passage of 
relatively small cross sectional area also con 
necting the lower end of the said liquid con taining chamber there with. 

19. The combination with a casing con 
taining a passage for fluid currents, of a 
throttle valve for reducing the flow of such 
currents through the passage, a spring op 
erating to open the valve, the fluid currents operating against the spring in a direction 
to close the valve whereby the valve is pro 
portionately closed as the speed of the cur 
rent through the passage increases, and means for manually adjusting the spring. 

20. The combination with a casing con 
taining a passage for fluid currents, of a 
throttle valve for reducing the flow of such 
currents through the passage, a spring op 
erating to open the valve, the fluid currents operating against the spring in a direction 
to close the valve whereby the valve is pro 
portionately closed as the speed of the cur 
rent through the passage increases, and 
means for adjusting the normal position of 
the valve while maintaining the same spring pressure thereon. 

therethrough, means for governing the speed 
of the currents, adjustable tension means 
in ???????'? thereto, and a manual operat ing element for operating the governing 
means independently of the adjustable ten sion means. 

22. In speed governing devices, the com 
bination with a casing having a passage for 
fluid currents therethrough, means for gov 
erning the speed of the currents, an adjust 
able tension in opposition thereto, and man 
ually operated means for throwing out such 
adjustment at the will of the operator. 
23. Carbureting means including a closed 
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21. A speed governing device çomprising 
a casing having a passage for fluid currents 
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liquid fuel containing vessel, a vaporizing reted air as the amount used increases, and 
means for vaporizing liquid conveyed there- means operated simultaneously, there with 
from, and means for supplying liquid fuel for throttling the air admitted to the casing to the closed vessel against the pressure in a predetermined ratio. 

5 therein. Signed at New York, this 26 day of Jan- 15 
24. In a carbureter, the combination with uary, 1910. 

a casing having a passage for air currents JAMES B. BROCKHURST. 
therethrough, and means for carbureting Witnesses: 
the air, of automatically controlled means D. How ARD HAYWOOD, 

10 for throttling the discharge of the carbu- LYMAN S. ANDREWs, Jr. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 


