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UNITED STATES PATENT OFFICE. 
FREDERICK BARKER HILL AND GEORGE JAMLES WILLIAM WESTWooD, OF LONDoN, 

ENGLAND, 

CARBURETING AEPARAEUS. 

943,639. 

To all'uyhom it may concern: 
Beit known that we, FREDERICR BARKER 

HILL and GEORGE JAMEs WILLIAM WEST 
\voop, subjects of the King of Great Britain, 
residing at London, England, have invented 
certain new and useful Improvements in 
Carbureting Apparatus, of which the fol 
lowing is a specification. 

This invention relates to improvements in 
apparatus for carbureting airby charging 
a relatively large proportion of atmospheric 
air with a small proportion of a light hydro 

i carbon vapor, Such as the vapor of petrol, 
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the Said apparatus operating automatically 
to supply carbureted air Suitable for heating 
and illuminating purposes, of substantially 
uniform composition, in varying quantities 
according to demand. 
The Said invention moreover relates to 

apparatus of the kind in whichthere is a 
rising and falling dome that in its ascend 
ing movement draws air through liquid 
hydrocarbon and in its descending move 
ment forces the vapor laden air into a reser 
voir. i 

The chief object of the present invention is 
to so construct Such apparatus that tooling 
of the parts is almost entirely avoided and 
liquid sealsare used throughout where joints 
are required, So that the parts of the ap 
paratus can be readily taken apart and re 
assembled When necessary. Rioreover the 
use of these valves and liquid Seals enables 
the apparatus to be Worked with a partial 
vacuum above the liquid hydrocarbon, such 
partial vacuum being maintained both When 
the machine is producing carbureted air 
and When it is not producing carbureted air. 
VVhen the dome begins to descend the deliv 
ery valve closes and prevents back pressure 
on the surface of the liquid hydrocarbon. 
An important feature of our invention is 

the provision of an air cooling or condensing 
chamber through which the air passes before 
it is drawn through the hydrocarbon liquid 
or vapor. The said air cooling chamber is 
kept at a mean temperature by the water in 
the above-mentioned tank, and any Water 
vapor entering with the atmospheric air is 
condensed and led away by a suitable drain 
pipe. 
The present invention also comprises cer 

tain modifications in the arrangement of 

Specification of Letters Patent. 
Application filed September 28, 1908. 

arranged in a water tank d. 

d. 
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| Such apparatus, and improvements in the 
details of construction of the Same as herein 
after set forth. 

In the accompanying dravving:-Figure 1 
is a vertical central section of the improved 
gas malking apparatus. Fig. 2 is a section 
taken On the line 2, 2 of Fig. 1. Fig. 3 is a 
detail view, partly in section, of a Water sup 
ply valve comprised in the said apparatus, 
and Fig. 4: is a detail view of an auxiliary air 
admission valve hereinafter described. Fig. 
4º is an underneath plan view of the auxi 
iary air admission valve illustrated in Fig. 4: Fig. 5 illustrates a modified arrangement of 
hydrocarbon tank. 

Like reference characters denote corre 
Sponding parts in the Several figures. 

Referring to the drawing, a is a tank con 
taining liquid hydrocarbon, bis a dome to 
Which a rising and falling motionisimpart 
ed, and ( is a telescopic receiving chamber 
or reservoir in which the gas produced in 
the apparatus is collected. These parts are 

The tank a 
is attached to the sides of the said tank d, and Supports an annular cup e containing 
mercury, or other liquid, to forma liquidi 
Seal. Dipping into this cupis the flange of 
a check valve f which controls the admission 
of air entering the apparatus through aper 
tures e below the cupe. One end of a bent 
pipe galso dips into this cup and the other 
end of the said pipe dips into the water tank 

The tank a is divided by a horizontal 
partition h to forma compartment or cham 
beri in Open communication with a pipe i 
which extends from the chamberi upwardly 
Within the pipeg to a height higherthan the 
\vater level in the tank d. A siphon or 
trapped drain pipe e extends from the said 
compartmentito a position above a drip cup 
Supported outside the tank d. Anopen 

pipe m, extends upwardly from the chamber 
i within a tube in which is closed at its upper 
end and is supported by arms o attached to a 
float p rising and falling with the level of 
the liquid hydrocarbon in the tanka. As 
shown in Figs. 1 and 2, the lower end of the 
tube n. Opens beneath the level of the liquid, 
within a bell-shaped chamber formed by 
baffles or perforated Screens g carried by the 
float p. 
The upper end of the tube n moves in a 
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cylinder arranged above the tanka, the up 
per end of this cylinder being closed by a 
cap S dipping into a cup t containing mer 
cury or other liquid forming a liquid Seal. 
The top or cover of the tanka is detachable 
from the tank and is formed with down 
Wardly extending Walls u forming a liquid 
Seal preventing the escape of vapor or admis 
sion of air. An outlet aperture v in the up 
per part of the tankais controlled by a non 
return valve u0 the flange of which dips into 
a mercury or other liquid Seal contained in 
a cup ac. A short cylinder y resting in the 
cup a supports a cup 2 containing a liquid 
seal into which the fiange of a non-return 
valve 3 dips, The rim of a cap 4 also rests 
in the cup 2 and this cap is provided inter 
nally with a hollow extension 5 in which a 
rod, 6 on the valve 3 is guided. 
A pipe 7 (Fig.1) opening out from the 

chamber formed by the short cylinder y, 
between the valves uc and 3, extends down 
Wardly in the tank d and then rises within 
the dome b. The pipe 7 is made in two 
parts one of which telescopes in the other. 
Within' the said dome b is a tube or cylinder 
8 which is slidable on a fixed piston 9 inte 
gral with a rod 10 secured to the bottom of 
the tank d. A Water supply pipe 11 is in 
free communication with the interior of the 
cylinder 8 through a conduit 12 extending 
through the piston 9 and rod 10. The flow 
of Water through this pipe is controlled by 
a valve 13 in a manner hereinafter described. 
Starting from the cap 4, above the non 

return valve 3, a telescopic pipe 14 descends 
through the tank di and then extends up 
wardly within the dome c which rises and 
falls in the liquid in the tank d and is guided 
by a ring 15 sliding on a rod 16 secured to 
the bottom of the tank. The rising move 
ment of the dome cis limited by a stop 17 
on the rod 16. 
interior of the dome c through a controlling 
valve 19, to a service pipe or main 19. The 
said pipes7, 14 and 18 are provided with 
disintegrating and mixing diaphragms, par 
titions or baffles arranged within boxes 7º, 
14º, and 18º, respectively. 
In Fig. 3 is shown a convenient form of 

valve for controlling the supply of Water 
through the pipe 11. This valve comprises 
a body 13 the inlet side 19 of which is con 
trolled by a valve 20 closing on a Seat 21. 
The rod 22 of the valve 20 also carries 
second valve 23 closing on a Seat 24. The 
valves are spaced apart on the Valve rod so 
that when one valve is fully opened the 
other is closed. The valve body 13 has an 
outlet 25 which is coupled to the pipe 11. 
The valve rod 22 is moved by a lever 26 
pivoted to an arm 27 at: 28, and the valve 
rod is held by this lever in either of its ex 
treme positions by a tumbler arm 29 carry 
ing a veight 30. The lever 26 is arranged 

| the conduit 12 to the cylinder S. 

| ment sliding on the piston). 
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in the path of stops 31, 32 provided on the 
dome b. The tank d is provided with an 
over?iow pipe 33. 
The operation of our improved apparatus 

is as follows: The dome b sinking in the 
tank d by its own weight, brings the stop 
31 into engagement with the lever 26 and 
opens the valve 20. This closes the valve 23 
so that Water entering the valve body 13 
through the inlet, 19 passes through the out 
let 25 into the pipe 11 and is conveyed by 

This water 
is supplied under sufficient pressure to raise 
the dome b, the cylinder S during this move 

The rising 
nnovement of the dome b is employed to 
dra Watmosphericair into the apparatus by 
creating a partial vacuum in the tank a 
With Which it communicates whereby the 
valve f is raised to admit air through the 
pipes g, j to the chamber , and thence 
through the pipe in into the said tank (1. 
The chamberi is kept at a mean temperature 
by the Water in the tank d and serves as a 
cooling or condensing chamber for the air 
entering therein. Amy Water vapor enter 
ing with the air is condensed and led away 
through the pipe le which is trapped or 
sealed to prevent entrance orescape of air 
through the same. The air after depositing 
its moisture, is led out of the chamber 
through the pipe m, and descends within the 
tube n, escaping into the tank ( below the 
level of the liquid hydrocarbon therein. 
The depth of immersion of the outlet end 
of the tube n in the liquid hydrocarbon is 
kept substantially constant by the float p 

i following variations in the level of the 
liquid. The air, in ascending through the 
hydrocarbon liquid, passes through the 
baffiles or perforated screens ( which break 
up the rising air bubbles and insure a sufli A pipe 18 leads from the 
of cient satiration of the air with the vapor 

the hydrocarbon. The hydrocarbon 
l'aden air passes out from the upper part of 
the tank a through the non-return valve le 
(Fig. 2), the pipe 7 and the mixing box 7 
(Fig. 1), into the dome b. During the sate 
tion or rising movement of the donne b, the 
valve 3 (Fig. 2), is held on its Seat so that 
there can be no back-flow into this donne 
from the reservoir c. 

As the dome b rises the stop 32 is brought, 
into engagement with the lever 26 and moves 
the atter whereby the valve 20 is closed and 
the valve 23 opened. The water in the cylin 
der Scan then escape past the said valve 23 
and the weight of the dome b calises the 
same to descend Whereby the vapor laden air 
is caused to return through the mixing box 
7º and pipe 7. and again enter the cylinde" 
/ above the valve it which prevents the re 
turn of the vapor laden air into the tank (t. 
This air then raises the Valve 3 and flows 
through the pipe 14 into the l'eservoir c. 

70 

80 

90 

95 

10 () 

Il 05 

11 () 

1 1 5 

130 



5 

O 

25 

30 

35 

40 

45 

5 5 

60 

947,639 

The said dome cis suitably loaded to main 
tain a sufficient pressure in the main 19º 
When the valve 19 is opened. When no gas 
is being drawn of through the main, the 
dome cremains raised and the pressure of 
the Vapor laden air in the Said dome, the 
dome b and the connecting conduits, pre 
vents the dome b from falling, and thus the 
working of the apparatus is automatically 
stopped. The Water returned from the cyl 
inder Swhen the dome b isfalling escapes 
through the valve 23 into the tank d and 
flows out through the overflow pipe 33 So 
that, during the working of the apparatus, 
a constant circulation of Water in the tank 
d is maintained. 
The movements of the tube n in the cylin 

der º may be employed to indicate the level 
of the liquid in the tank a which moreover 
can be conveniently filled through the Said 
cylinder r when the caps is removed. A 
heating coil 34 Warmed by a gas burner 35 
or other suitable Source of heat, is arranged 
in communication with the tank a at any 
desired distance from it and isput in opera 
tion to maintain the Water in the tank at a 
suitable temperature during cold Weather, or 
When the apparatus is used in cold climates. 

Fig. 4 illustrates means for adjusting the 
apparatus to supply a mixture of air and 
vapor in proper proportions in accordance 
with variations in the atmospheric tempera 
ture and pressure. As here shown the pipe 
7 is provided with a branch 36 having a non 
return valve 37 arranged therein and open 
ing inward. Below this valve is arranged a 
valve of any suitable construction, the form 
shown in the drawing consisting of a ro 
tatable plate 38 and a fixed plate 38, pro 
vided with openings adapted to be brought 
into register. By moving the rotatable plate 
the size of the openings can be adjusted. 
Attached to the movable plate 38 is a pointer 
39 adapted to move over a graduated scale 
40 to indicate the amount of opening. When 
the gridvalve 38 is open and the dome b is 
rising, air will be drawn into the pipe 7 and 
mingle with the vapor laden air passing 
therethrough. On the dome b commencing 
to fall the pressure in the pipe 7 will close 
the valve 37 and prevent escape of gas. The 
Scale 40 is graduated to show the position 
to which the pointer 39 must be brought to 
effecta proper adjustment of the valve 38 in 
accordance With the variations in the con 
dition of the atmosphere, in order that the 
proportions of air and vapor may be kept 
substantially constant. 

In the modified arrangement illustrated in 
Fig. 5, the chamber i is in communication 
with the upper part of the tank a through 
pipes 4. In this case the upper part of the 
tank a is also divided by a horizontal parti 
tion 42 above the partition h. The upper 
ends of the pipes 41 and the partition 42 re 

38 

spectively carry parts 43,44 of induction 
nozzles or injectors. A float 45 carries a 
rod 46 to give an indication of the level of 
the liquid in the tanka. This rod moves in 
a cylinder 47 standing in a liquid sealtrough 
48 covering a fillinghole 49. The partition 
42 is perforated at 50 to permit liquid to 
pass down into the Space beneath this parti 
tion. By means of this arrangement, air in 
passing out of the nozzle parts 43 attached 
to the pipes 41 draws vapor from above the 
liquid hydrocarbon in the tank through the 
parts 44 of the nozzles and thus producesa 
mixture of air and vapor which is with 
drawn through the outlet aperture v in the 
top of the tank a and enters the dome C. 
This arrangement is particularly suitable 
for use with highly volatile liquids or in hot 
climates. 
As will be seen from the drawings, all 

the joints by which the several parts of the 
apparatus are connected together are, as far 
as possible, formed by mercury or other liq 
uid Seals So that for cleaning orother pur 
poses the different members of the appara 
tus can be very readily taken apart and 
they can be reassembled in an equally ready 
and simple manner. 

Parts of the apparatus, Such for example 
as the rising and falling dome b may be du 
plicated in order to insure a more regular 
supply of carbureted air to the reservoir c. 
What we claim is:- 
1. In apparatus for carbureting air, a hy 

drocarbon tank, a liquid seal cup surround 
ing a space in open communication with the 
interior of Said tank, a cylinder dipping 
into Said cup, a dome receiving vapor l'aden 
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air, and a jointed fluid conduit leading from 
said cylinder to said dome. 

2. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup surround 
ing a space in open communication with the 
interior of Said tank, a cylinder dipping 
into said cup, a dome receiving vapor laden 
air, a liquid Seal closing the lower end of 
said dome, and a telescopic fluid conduit 
connecting said cylinder to said dome. 

3. In apparatus for carbureting air, a hy 
drocarbon tank, a dome receiving vapor li 
laden air, a jointed fluid conduit in open 
communication with said dome, a cylinder in 
open communication with the said conduit, 
a liquid Seal non-return valve, and a liquid 
seal cup into which said valve and cylinder 
dip, the said cup and valve bounding a space 
in open communication with the Said hydro 
carbon tank. 

4. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup surround 
ing a space in open communication with the 
interior of said tank, a cylinder dipping into 
said cup, a dome receiving vapor laden air, 
a fluid conduit leading from said cylinder 
to said dome, a liquid Seal cup on said cyl 
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inder, a cap dipping therein, a reservoir for 
vapor laden air, and a jointed fluid conduit, 
leading from Said cap to said reservoir. 

5. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup surround 
ing a Space in open communication with the 
interior of Said tank, a cylinder dipping into 
Said cup, a liquid Seal cup on saidcylinder, 
a cap dipping therein, liquid Seal non-return 
valves respectively dipping into the said liq 
uid Seal cups, and fluid conduits leading 
from said cylinder and cap respectivey to 
a receiving dome and a reservoir for vapor 
laden air. 

6. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup surround 
ing a Space in open communication with the 
interior of Said tank, a cylinder dipping into 
Said cup, a liquid Seal cup on said cylinder, a 
cap dippingtherein, a receiving dome and 
a reservoir for vapor laden air liquid seals 
closing the open lower ends of said dome 
and reservoir, and fluid conduits leading 
from Said cylinder and cap and extending 
upwardly Within the dome and reservoir, re 
spectively, above the level of the liquid seal 
ing the lower ends of Said dome and reser 
voir. 

7. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup surround 
ing a Space in open communication with the 
interior of said tank, a cylinder dipping into 
Said cup, a liquid Seal cup on said cylinder, a 
cap dipping therein, liquid Seal non-return 
valves dipping into each of Said cups re 
spectively, a receiving dome and a reservoir 
for vapor laden air liquid Seals closing the 
open lower ends of said dome and reservoir, 
and telescopic fluid conduits leading from 
Said cylinder and cap and extending up 
Wardly Within said dome and reservoir, re 
spectively, above the level of the liquid Seal 
ing the lower ends of Said dome and reser 
voir. 

8. In apparatus forcarbureting air, a hy 
drocarbon tank, a liquid Seal cup, a pipe dip 
ping at One endinto said cup and at the 
other end into a liquid, and a pipe extending 
from Said tank upwardly within the first 
mentioned pipe. 

9. In apparatus forcarbureting air, a hy 
drocarbon tank, a liquid Seal cup, a pipe and 
a non-return valverboth dipping into said 
cup, Said pipe dipping at its other end into 
a liquid, and a pipe extending from said 
tank upwardly Within the first mentioned 
pipe. 

10. In apparatus for carbureting air, a hy 
drocarbon tank, a liquid Seal cup, a cylinder 
dipping therein, a liquid Seal cup on said cyl 
inder, a cap dipping therein, liquid Seal non 
return valves dipping into each of said cups 
respectively, a receiving dome and a reser 
voir for vaporladen air, telescopic fluid con 
duits leading from said cylinder and cup and 
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eXtending upwardly within said dome and 
reservoir, respectively, a tank adapted to 
contain Water to Seal the open lower ends 
of said dome and reservoir, a liquid seal 
cup, a non-return valve dipping into said 
cup, an air inlet, pipe dipping at one end into 
said cup and dipping at the other end into 
the Water in said Water-containing tank, and 
a pipe extending from Said hydrocarbon 
tank upwardly Within the first mentioned 
pipe. 

11. In apparatus for carburetingair, a hy 
drocarbon tank, a dome and a reservoir re 
ceiving vapor laden air, a Water tank con 
tainingwater sealing the open lower ends 
of said dome and reservoir, a liquid Seal cup, 
a cylinder dipping into saidi cup, a Second 
liquid Seal cup on Said cylinder, a cap dip 
ping into said second cup, telescopic fluid 
conduits passing from Said cylinder and cap 
to Said dome and reservoir through the Water 
in said tank, an air inlet pipe dipping into 
the Water in said tank and a pipe extending 
from Said hydrocarbon tank upwardly with 
in said air-inlet pipe. 

12. In apparatus for carburetingair, a hy 
drocarbon tank, a liquid Seal cup, a cylinder 
dipping therein, a rising and falling donne, 
a jointed fluid conduit leading from said cyl 
inder to said dome, and a hydraulic motor 
actuating said dome. 

13. In apparatus for carbureting air a 
hydrocarbon tank, a tank adapted to con 
tain Water in which said hydrocarbon tank 
is immersed, a liquid Seal cup on Said tank, 
a cylinder dipping therein, a rising and fall 
ing dome having an opening at its lower end 
sealed by the water in said tank, a telescopic 
fluid conduit between said cylinder and 
dome, a hydraulic motor actuating said 
dome, and means for discharging the ex 
lhaust water from said motor into saidi tank. 

14. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid Seal cup, a pipe 
dipping at one end into said cup and at the 
other end into a liquid, an air cooling and 
condensing chamber in communication with 
the interior of said tank, and a pipe extend 
ing from said air cooling and condensing 
chamber upwardly within the first men 
tioned pipe. 

15. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid seal cup, a pipe 
dipping at one end into said cup and at the 
other end into a liquid, a non-return liquid 
seal valve dipping into said cup, an air cool 
ing and condensing chamber in communica 
tion with the interior of said tank, and a 
pipe extending from Said air cooling and 
condensing chamber upwardly within the 
first mentioned pipe. 

16. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid Seal cup, a pipe 
dipping at One end into said cup, anair cool 
ing and condensing chamber in communica 

80 

85 

9O 

95 

I00 

0 

il 5 

Il 2() 

: 3 Il 3 



0 

20 

25 

30 

947,639 

tion With the interior of said tank, a tank 
adapted to contain Water in which said hy 
drocarbon tank and said air cooling and 
condensing chamber are immersed and into 
which the other end of Said pipe dips, anda 
pipe extending from said air cooling and 
condensing chamber upwardly within the 
first mentioned pipe. 

17. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid seal cup, a pipe 
dipping at one end into said cup and at the 
other end into a liquid, an air cooling and 
condensing chamber in communication with 
the interior of Said tank, a trapped drain 
pipe leading out from Said air cooling and 
condensing chamber, and a pipe extending 
from said chamber of the tank upwardly 
within the first mentioned pipe. 

18. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid seal cup sur 
rounding a space in open communication 
with the interior of said tank, a cylinder 
dipping into Said cup, a dome, a telescopic 
fluid conduit conveying vapor laden air from 
Said cylinder to said dome, and a pipe ad 
mitting an auxiliary supply of air into said 
conduit. 

19. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid Seal cup sur 
rounding a space in open communication 
with the interior of said tank, a cylinder and 
a non-return valve dipping into said cup, a 
dome, a telescopic fluid conduit conveying 

5 

vapor laden air from said cylinder to said 
dome, a pipe admitting an auxilialy Supply 
of air into said conduit, and a liquid seal 
non-return valve controlling the thorough 
fare through said pipe. 

20. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid seal cup sur 
rounding a space in open communication 
with the interior of said tank, a cylinder 
dipping into Said cup, a dome, a telescopic 
fluid conduit conveying vapor laden air from 
Said cylinder to said dome, a pipe admitting 
ani auxiliary supply of air to the said con 
duit, and adjustable means for controlling 
the passage of air through the said pipe. 

21. In apparatus for carbureting air, a 
hydrocarbon tank, a liquid Seal cup, a pipe 
dipping at One end into said cup and at the 
other end into a liquid a pipe extending 
from Said tank upwardly within the first 
mentioned pipe, a rising and falling dome 
drawing air through Said pipes and tank, 
and means for loading the air with hydro 
carbon vapor duringits passage through the 
hydrocarbon tank. 

In testimony Whereof we have hereunto 
set our hands in presence of two subscribing 
Witnesses. 

FREDERICK BARKER HILL. 
O GEORGB JAMES WILLIAM WESTW.00D. 

Witnesses: 
J. MARKs, 
ALEXANDER W. ALLEN. 
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