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UNITED STATES

PateENT OFFICE.

LUCIUS J. PHELPS, OF PASSAIC, NEW JERSEY.

GAS-MACHINE.

SPECIFICATION forming part of Letters Patent No. 485,134, dated October 25,1892.
Application filed October 28, 1889, Serial No, 328,451, (No model.)

To all whom it may concern:

Be it known that I, Lucrus J. PHELPS, a
citizen of the United States, residing at Pas-
saic, county of Passaie, and State of New Jer-
sey, have invented certain new and useful
Improvements in Gas-Machines, fully de-
scribed and represented in the following speci-
fication and the accompanying drawings,
forming a part of the same.

This invention relates to that class of ap-
paratus by which a volatile hydrocarbon is
vaporized and mixed with atmospheric air to
produce an illuminating vapor which is popu-
larly known as “illuminating-gas® and which
for convenierice will therefore be called “gas”
in the following specification.

This invention relates particularly, how-
ever, to an apparatus of that class in which
the vaporization of the hydrocarbon is ef-
fected by heat as contradistinguished from
the well-known cold proecess in which the va-
porization is effected by passing atmospheric
air through or in contact with the volatile hy-

‘droearbon.

The invention consists in various details

-of construction and combinations of parts in

an organized machine, whereby the construc-
tion of the machine is greatly simplified, its
cost reduced, and its operation rendered more

certain, reliable, and satisfactory.

A full deseription of my invention will now
be given, reference being had to the aceom-
panying drawings, in which—

Figure 1 is a side elevation showing the
complete machine. Fig. 2 is a partial sec-
tional elevation of Fig.1onanenlargad scale,
showing the gas-holder in section and the va-
porizing apparatus in elevation. Fig. 3 is a
longitudinal section of the retort and connec-
tions, showing the valve-operating mechan-
ism in elevation, the weight being shown as
about to operate the valve. Fig. 4 is a sec-
tion on theline 4 4 of Fig. 3,showing the parts
in a different position, the valve being closed.
Fig. 5 is a cross-section on line 5 5 of Fig. 3.
Fig. 6 is a plan view of the diaphragm sepa-
rating the retort from the holder. Fig.7isa
longitudinal section taken on the line 7 7 of
Fig. 2, showing the connections between the
holder, the main,and the pipesleading to and
from the retort. Fig. 8 is a detailed view of

the trap-box. TFig. 9 is a vertical section
showing a detailed construction of the meas-
uring device, and Fig. 10 a view of a modified
form of retort.

Referring now to the drawings, A repre-
sents the casing, preferably partly sunk in the
ground, as indicated in Fig. 1.

B is a reservoir for containing the hydro-
carbon. o

C is a supply-tank, and D a pressure-tank
for forcing the hydrocarbon from the supply-
tank into the retort.

The reservoir B is provided with a filling-
pipe E and is connected with the supply-tank
C by the pipe F, closed by the cock G and
having connected therewith the puinp II for
drawing oil from the reservoir to the supply-
tank. The supply-tank is partially filled with
some suitable liquid heavier than hydrocar-
bon, preferably glycerine, although water
may be used when not subjected to freezing.

From the bottom of the supply-tank C a
stand-pipe K extends to the elevated pressure-
tank D. The tank D is preferably provided
with some means for indieating the height to
which the glycerine or other liquid has been
forced therein. As shown, the whistle 10 is
operated by the passage of the air through
the top of the pressure-tank and a float on
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the top of the glyeerine indicates the filling -

of the pressure-tank by closing the air-open-
ing and stopping the whistle. The supply-
tank C communicates, also, through the pipe
L, controlled by the cock M, with the feeding-
pipe N, through which the hydrocarbon passes
to the retort.

By means of the pump H the hydrocarbon
is drawn from the reservoir B until a suffi-
cient amount has been foreed into the sup-
ply-tank C,and the cock G is theu closed and
the cock M opened, when the pressure of the
glycerine in the pressure-tank C and stand-
pipe K forces the hydrocarbon through the
pipe L and feed-pipe N to the retort.

The vaporizing apparatus in which the hy-
drocarbon is converted into vapor to be after-
wards supplied with air to form illuminating-
gas cousists, primarily, of a retort formed of
the straight eylinder O, connected at one end
with the feed-pipe N through the short con-
necting-pipe P> and connecting at the other
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end with the pipe R, through which the gas
passes to the holder,:  The feeding-pipe N /s
preferably provided with a gauze diaphragm
11, which serves to remove any foreign parti-
¢les from ‘the hydrocarbon as it passes into
the retort, and the end of the retort at 'which
the feed-pipe enters is provided for the same
purpose with a screw-plug:12, to whichis at-
tached cotton-wicking or other loose fibrous
material, filling a portion: of :the end: of the
retort through which the hydrocarbon passes:
This plug has also the important function of
securing a'more even:and regalar flow of the
hydrocarbon into the retort. The other end
of the retort connects with the nozzle 14
through a gauze cylinder 13, connected to a
serew-plug for convenient: removal, and
through the nozzle 14 with-a small chamber
15, through which the gas passes to the pipe.
This gauze cylinder acts as a strainer, the
waste material being collected on the inside
of the cylinder and: removed with: it.:: This
end of the retortisalso provided with a screw-
On account: of the straightness of
the retort and the use of the screw-plugs and
eylinder it is evident that the inside of the
retort  and: of the: pipe: R may: readily:be
reached for cleaning.

Surrounding the retort O is the sealed cy-
lindrical water-jacket S, .and ocutside of this
and partially surrounding it is the wire-gauze
Fopen above and below,; as shown in Fig. 5.
This water-jacket S communicates by a pipe
17 with a small chamber upon one side of a
flexible diaphragm 18, which forms a valve

‘for cortrolling the supplyof gas to the flame

which heats the retort, as will be hereinafter
explained. This flame is fed by gas issuing
from the perforations in a horizontal burner
20, which extends inside the gauze and in
close proximity to the water-jacket and from
the perforations of which the gas passes to
envelop the water-jacket. This burner 20 is
fed from achamber beneath the diaphragm 18,
which chamber communicates, also, through
a small pipe 19 with the pipe U, which in turn
ecommunicates through the rubber tube 9 with
the pipe U outside the gas-holder. The dia-
phragm 18 is so arranged that so long as the
water in the jacket Sand pipe17is not heated
above the boiling-point the diaphragm will
remain in such a position as to leave the open-
ings to the burner 20 unobstructed, and thus
permit the gas to flow freely to the burner.

As soon, however, as the water in the jacket |

becomes heated above the boiling-point, the
inereased pressure thus caused will depress
the diaphragm 18 and close the pipe opening
into the burner, thus shutting off the supply
of gas from the burner and extinguishing the
flame, which will allow the water in the jacket
to cool, and thus reduce the pressure upon the
diaphragm 18 and restore it to its original po-
sition, when the gas will again pass to the
buarner 20. The pipe U also communicates
with a small pipe 21, which terminates just
inside the gauze below the burner and is pro-
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vided at each side with perforations, through
which the gas passes around and to the per-
forations of 'the ‘burner. | This pipe is pro-
vided with the cock 22, by which the supply
of gas may be readily and  accurately ad-
justed. This pipe 21, with its perforations,
forms a burner and has a permanent flame to
relight the burner 20 when extinguished by
the' movement of the diaphragm shutting off
the supply of gas.

Asi the wire-gauze T does not entirely sur-
round and inclose the flame, itis evident that
some means mustbe used to prevent the lame

from:reaching the gas in the holder V or in

the upper part of the casing A above the
holder. : For this purpose the upper part of
the casing A, containing the retort and con-
nections, is separated from the lower part of
the :casing containing the holder by a dia-
phragm 23, fitting tightly in the casing and
provided with a small piece of wire-gauze,
through which any gas formed: in :the lower
part of the casing: may pass, but which, on
the prineiple of the well-known safety-lamp,
will ‘not permit: passage of the flame. The
perforations in the diaphragm 23 also serve
to permit the air. to pass through when the
holder is raised, thus preventing an air-cush-
ion being formed to oppose the movement of
the holder. :

The gas holder or receiver V is loeated in
the lower part of the casing A and is of the
usual inverted-cup form, its lower edge being
immersed in a body of sealing liquid, pref-
erably oil, in the lower part of the casing.

In order to réduce the volume of the sealing” =~~~

liquid, the bottom of the easing A is provided
with an upwardly -extending cylinder W,
which is slightly smaller than the holder V
and which forms an annular chamber inside
the casing, in which the sides of the holder
Venter. ThepipeR enters the holder through
the short vertical pipe X, which extends from
the holder to the reservoir B, the upper part
of the vertical pipe forming with the pipe R
a conducting-pipe from the retort to the
holder. This pipe R is entered at opposite
sides by the main Y and the pipe U, through
which, respectively, the gas is conveyed to
the place of using and to the pipe 19 for feed-
ing the burner. This short vertical pipe X,
connecting the holder to the pipe R and res-
ervoir B, permits any condensation or unva-
porized hydroearbon in the retort or pipes to
pass back into the reservoir, thus preventing
any waste.

The holder V rises and falls as the gas ac-
cumulates in and is withdrawn. from the
holder and is provided with an upwardly-ex-
tending rod 24, having connected to its up-
per and lower ends a wire 25, which passes
around a grooved pulley Z, which is mounted
to turn freely upon a tubular journal 26,
formed upon a lateral extension of the pipe
P. This pulley is provided upon its outer
face with a segment 27, the two ends of which
are placed almost diametrically opposite each
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other and which are arranged to engage a
weighted lever 28. This weighted lever 28 is
carried by a collar 29, adjustable upon the
serew-collar 30, mounted upon the journal 26.
A set-screw 1 serves to hold the weighted le-
ver in position when adjusted. The screw-

threads upon thecollar 30 servetohold it upon

the journal, and this collaris provided with a
stud 2, which is arranged to engage with a
stud 3, extending from a threaded rod4. This

rod passes through and works inanut formed

in the tubularjournal 26, and its end forms a
valve 5 for controlling the opening through

-which the pipe N communicates with the pipe

P and retort O. The purpose of this arrange-
ment will be made clear when the operation
of the apparatus is described. The chamber
15, into which the gas enters through the noz-
zle 14, connects through a small pipe 31 with

a receiver 32, which forms a trap-box, it be-

ing provided with a pipe 83, communicating
with the outer airand entering some suitable
liquid, preferably oil, placed in the lower
partof the receiver. This trap-box furnishes
the air for mixture with the vaporized hydro-
carbon for the formation of illuminating-gas,
the air being drawn in through the liquid
seal by the injecting force of the gas as it
passes through the nozzle 14. This nozzle,
as shown in Figs. 2 and 3, is serew-threaded,
thus enabling it to be readily adjusted by a
serew-driver inserted through the retort, so
as to extend more or less over the port by
which the pipe 31 communicates with cham-
berls. Theinjecting force of the nozzle and
the supply of air through the port may thu
be regulated as desired. : :
As shown in Fig. 1, the casing A is pro-
vided with a cover 34, provided with a chim-
ney or ventilator and a hand-hole normally
closed by the cover 36. This cover 34 may
be readily removed, as shown in Figs. 1 and
2, permitting access to the retort and connec-

tions; or these may be reached through the-

hand-hole 36.

The receiver B being sunk in the ground,
it is necessary to provide some means where-
by the quantity of hydrocarbon for the re-
ceiver may be ascertained. For this purpose
T use the following device: The filling-pipe E
is normally closed by a bushing 6,which may
be removed for the purpose of filling the res-
ervoir. Through this bushing 6 passes the
small tube 7, extending into the hydrocarbon
in the reservoir B. This tube 7 is normally

in its lowest position and is covered by a
serew-cap 8.

This tube is provided with a
scale at its upper end, which will indicate
when read against the top of the bushing 6
the amount of hydrocarbon in the reservoir.
The operation of this device will be explained
hereinafter.

In Fig. 10 is shown a modification in which
the flame is wholly retained within the wire-

gauze surrounding the jacket, thus obviating

the necessity for the diaphragm 23. In this
construction the jacket S is entirely sur-

rounded by the wire-gauze and the burner 20
extends below and near the outside of the
gauze in such a position as to permit the gas
to be thrown from the perforations to the in-
side of the gauze. The small burner formed
by the pipe 21 enters the chambers formed by
the gauzethrough the end support and serves
to feed the flame as hefore. ‘

The operation of the machine is'as follows:
To put the machine in condition for opera-
tion, the supply-tank C will be supplied with
hydrocarbon from the reservoir B, as previ-
ously explained, the reservoir being filled
through thefilling-pipe E. “Any gascontained
in the reservoir B will be forced through the
pipe X into the holder'V during the process
of filling.

In desecribing the gas-making operation it
will first be assumed that the holder V is full
or nearly full of gas, so as to be raised to its
highest point. When the holder isin this
position, the weighted lever 28 will be in a
pendent position and -the valve 5 will close
the supply or feeding pipe N and prevent the
entrance of hydrocarbon to the retort. - No
hydrocarbon flowing into the retort, the fame
within the burner will quickly heat the water
within the jacket S to the boiling-point, and
thereby create a pressure within the jacket,
which, being transmitted throughthe pipe 17,
will press the diaphragm 18 down and close the
opening from the chamber to burner 20, and
thusshut off the supply of gastofeed the flame
totheburner. This willin turn allow the wa-
terto cool, so asto permit thediaphragm torise

| and allow the gas to again pass to the burner,

when the operation will be repeated, the gas
as it emerges from the perforations in the
burner being lighted by the permanent flame
at the end of pipe 21.. This operation will be
repeated, the burner being alternately extin-
guished and relighted as the valve is closed
and opened. The parts, however, will be so
adjusted, which can readily be done, that the

amount of gas consumed in this lighting and -

extinguishing of the main flame will be very
small. As soon asthe gas contained in the
holder V commences to be withdrawn, as will
De the case when dany burner connected with
the main Y is lighted, the holder V will fall
and will carry with it by means of the wire
25 the grooved pulley Z and the segment 27.
As this pulléy revolves the segment will raise
the weighted lever 28 from its pendent posi-
tion, and when the holder approaches the
lower end of the casing the weighted lever 28
will have reached. its vertical position and
will drop over, thus actuating the screw-rod
4 through the studs 2 and 8 and: opening the
valve 5 to permit hydrocarbon to enter the
retort. As the valve 5 is opened, the hydro-
carbon will pass from the pipe N into the re-
tort, and thus lower the temperature of -the

water in the jacket 5,s0 as to reduce the-
pressure upon the diaphragm 18 and allow it

to rise, thus admitting gas to the burner 20:
The heat thus generated will vaporize thehy-
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drocarbon in the retort, and as the hydrocar-
bon is vaporized it will pass through the gauze
cylinder 13 and nozzle 14, drawing in through

" the trap-box a supply of air to form gas, and
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pass through the pipe R to the holder. When-
ever the consumption of gas falls below the
rate of production, the surplus gas will pass

into and accumulate in the holder V and the
‘holder will rise and actuate the grooved pul-

ley Z in the opposite direction, thereby carry-
ing through the other end of the segment 27

‘the weighted lever 28 back to the vertical po-

sition, from which the lever will drop to the
other side, actuating the stud 4 in the oppo-
site direction and closing the valve 5, thus
shutting off the supply of hydroearbon to the
retort. Should the weighted lever 28 for any
reason not fall by its own weight, the length
of the easing A is such as to permit the fur-
ther ascent of the holder, when the segment
27 will follow the weighted lever 28 and force
it to close the valve 5, thus making a positive
connection between holder V and the valve.
As soon as the supply of hydrocarbon is shut

-off the flame within the wire-gauze will raise

the temperature of the water in the jacket, so

‘as to depress the diaphragm 18, and the alter-

natelighting and relighting of the burner will

Deresumed and continued as soon as the valve:

Isclosed. If throughanyaccidentthe perma-
nent flame at the end of the pipe 21 should be-

come extinguished, so as not to relight the

main flame upon theraising of the diaphragm,

-the result will be that the gas in the holder

will eontinue to escape through the burner

20 until the holder is empty. The gas so es-

caping will pass upward through the chimney
35 and be wasted. There will, however, in
practice be little danger of the permanent
flame becoming extinguished in this manner,
and even if it does the waste of gas will be
comparatively trifling. In case of the per-
manent flame being extinguished the down-
ward movement of the holder will of course
operate the valve 5 through the weighted le-
ver and permit the hydroearbon to pass into

‘the retort. The hydrocarbon in this case, not

being vaporized, will pass through the retort
and pipe R to the vertical pipe X and be re-

stored to the reservoir B, thus causing no

waste. - ]
‘When it is necessary to put the machine
in operation when the holder V is entirely

-empty—as, for example, when the machine is

first put in operation, or after the permanent
flame has been extinguished for some time
and the holder has become empty by the leak-
ing of the gas—the operation is as follows:
The supply-tank Chaving been filled and the
cock M opened to permit the hydrocarbon to
pass to feed-pipe N, the cover 34 is removed

‘and the vent-cock 87 opened. The holder be-

ing in its lowest position, the valve 5 is open
and the hydrocarbon enters the retort. The
holder is now raised by hand, thus closing the

valve 5 and drawing air in through the vent-

cock 37. As theair is drawn in and comes

485,134

in contact with the hydrocarbon flowing
through the pipe R, a portion of the hydro-
carbon will be vaporized, and thus fill the
holder with gas. Upon releasing the holder
the gas thus formed will be forced through
the pipes R and U and will enter the pipe 21
and through the pipe 19 and chamber to the
burner 20.. By then applying a match to the
end of the pipe 21 the permanent flame will
belighted, which will at once ignite the burner
and start the process of gas-making, as be-
fore described. It isevident that air may be
drawn in through the trap-box 32 instead of
the vent-cock 37, thus doing away with the
latter; but this would be a slower and less
satisfactory method. :

In machines of this elass as heretofore con-
structed the pressure in the main has been
greater when the holder was being filled than
when the holder was being emptied. This
was due to the fact that when the holder was
being filled the pressure in the main was equal
to the weight of the holder and connected
parts plus the friction occasioned by their
upward movement. When the holder was

being emptied, of course the pressure in the

main was only equal to the weight of the
holder minus the friction of its downward
movement. In the present machine this is
overcomeby connecting the main Y tothe side
of the conducting-pipe through which the gas
enterstheholder, by which means the pressure
of the gas as it enters the vertical pipe X di-
rectly from the pipe R and at right angles to
the main Y is sofficiently in excess of the
pressure in the main to compensate for the
increased weight and resistance of the holder
and connecting parts. As shown, the main
is connected to the pipe R; but it may be con-
nected to the short pipe X and perform the
same function. The construection shown is
preferable.

By locating the retort and other parts of
the vaporizing apparatus inside the casing A
the flame which heats the retort also keeps
all the other parts within the casing warm
and secures a more regular -operation of the
machine. Moreover, by this location it is pos-
sible to connect the holder V centrally to the
pulley, and thus prevent any friction of the
holder against the sides of the casing, which
would beoccasioned by a sidewise strain upon
the holder. .

In the construction shown in Fig. 1, with
the diaphragm 23 separating the upper and
lower parts of ‘the casing, any gas passing
from the holder Vinto thecasingor any over-
flow of gas caused by the defective operation
of the valve permitting the continued forma-
tion of gas after the holder is full will pass
through the perforations in the diaphragm
and be consumed by the flame of the burner.
In the construction shown in Fig. 10 any such
excess of gas passing into the upper part of
the casing will fill the upper part of the cas-
ing A, thereby excluding the air therefrom,
and consequently smothering and extinguish-
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ing the flames within the gauze T. Ineither
case any accident from this causeis fully pre-
vented.

The operation of the device for measuring:

the quantity of hydrocarbon in the reservoir
is asfollows: The reservoir B being connected
with the holder by pipe X, the upper part of
the reservoir above the hydrocarbon is filled
with gas. If the cap 8 be removed from the
top of the small tube 7 and the tubebedrawn
up so that its lower end does not extend into
the hydrocarbon, the gas will escapethrough
the tube and may be heard readily as it bub-
bles through it. The tube being lowered to
the point at which the escape of gas ceases,
this being the point at which the lower end of
the tube reaches the hydrocarbon,the supply
in the reservoir will be indicated by the scale
on the upper part of the tube, which may be
graduated as desired.

I do not claim the flexible-diaphragm valve
in this specification, as this forms the subject
of another application, Serial No. 269,649, filed
April 5, 1888, and patented October 29, 1889,
No. 413,762.

What I claim is—

1. The combination, with a hydroearbon-
reservoir, of a supply-tank normally filled
with water or other heavyliquid, a pump for
drawing hydrocarbon from the reservoir and
forcing it into the supply-tank above the lig-
uid,an elevated pressure-tank connected with
the base of the supply-tank for receiving the

liguid when hydrocarbon is forced into the

supply-tank, a retort connected with the sup-
ply-tank, and connections between the retort
and reservoir, whereby any unvaporized hy-

drocarbon coming through the retort passes

to the reservoir, substantially as described.
2. The combination of a hydrocarbon-reser-

_voir, a supply-tank receiving hydrocarbon
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from the reservoir, means for holding the hy-

drocarbon in the supply-tank under pressure,

a retort connected with the supply-tank, and
connections between the retortand reservoir,
whereby any hydrocarbon coming through the
retort passes directly to the reservoir, substan-
tially as described.

3. In a gas-machine, the combination of a
hydrocarbon-reservoir, a supply-tank receiv-
ing hydrocarbon from the reservoir, means for
holding the hydrocarbon in the supply-tank
under pressure, a retort connected with the
supply-tank, a gas-holder,a pipe for conduect-
ing the gas from the retort to the holder,and
connections independent of the holder be-
tween the retort and the reservoir, substan-
tially as described.

4, In a gas-machine, the combination, with
a vaporizing apparatus, of a vertically-mov-
able gas-holder, a pipe conducting the gas
from the vaporizing apparatus and entering
the base of the holder,and a main connecting
with the side of the conducting-pipe at right
angles to the flow of gas at that point, where-
by the gas passes to the holder at right an-
gles to the main and an even pressure of gas

is' maintained in the main, substantially as

deseribed. - :
5. The combination, with a gas-holder and

vaporizing apparatus located directly above

7c

the same, of a single casing A, inclosing both .

the gas-holder and vaporizing apparatus,and
the diaphragm 23 between the gas-holder and
vaporizing apparatus, separating the casing
into two parts and constructed to permit the
passage of air and gas,butto prevent the pas-
sage of fire,substantially as described. .

6. Tn a gas-machine, the combination, with
the supply-pipe, retort, and gas-holder, of a
valve in the supply-pipe, controlling the hy-
drocarbon-supply to the retort,a weighted le-
ver for operating said valve, and a pulley for
operating the weighted lever, said pulley be-
ing mounted with its rim dirvectly above the
center of the holder and having a direct con-
nection thereto, substantially as described.

7. In a gas-machine, the combination, with
the supply-pipe, retort, and gas-holder, of the
valve 5 in the supply-pipe, the screw-rod 4,
operating said valve and having the stud 3,
adjustable weighted lever 28, constructed and
arranged to engage the stud 3, a pulley for
operating the weighted lever to open or close
the valve, and connections between the pul-
ley and gas-holder, substantially as described.

8. In a gas-machine, the combination, with
the retort, of the water-jacket surrounding
the retort, the wire-gauze outside the water-
jacket, the burner feeding a flame upon the
inside of the gauze, and the pipe 21, feeding
a permanent flame to light the burner, sub-
stantiglly as described.

9. In a gas-machine, the combination, with
the retort and the water-jacket surrounding
the same, of the wire-gauze surrounding the
water-jacket and forming a chamber between
it and the jacket, the valved burner located
outside of the gauze and adapted to deliver
its vapor through the gauze, and a pipe 21,
terminating inside the gauze to feed a per-
manent flame, substantially as described.

10. In a gas-machine, the combination, with
a vaporizing apparatus and the pipe R for
conducting the gas from said apparatus, of
the pipes 31 33 for admitting air and a trap-
box 8%, rrovided with a liguid seal through
which air is drawn in, but which preventsthe
escape of gas, substantially as described.

11. The combination, with the vaporizing
apparatus and the pipe R for conveying the
gasfrom said apparatus, of the trap-box 32 for
admitting air and the adjustable injector 14,
opposite the trap-box, whereby the amount of
air drawn in may be adjusted, substantially
as deseribed.

12. The combination of a hydrocarbon-res-
ervoir constructed to contain gas under press-
ure and a sealed pipe entering the reservoir
and constructed to be lowered and raised by
hand, so as to beinserted into and withdrawn
from the hydrocarbon, whereby thelevel of
the hydrocarbon in the reservoir may be de-
termined by the sound of the gas escaping
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through the pipe when the latter is raised
above the level of the hydroearbon, substan-
tially as desecribed.

13: In a gas-machine, the combination of
the hydrocarbon-reservoir B, connected with
the gas-holder and constructed and arranged
to contain gas under pressure, and a sealed
pipeenteringthe reservoir through a gas-tight
bushing and constructed to be lowered and
raised by hand, so as to be inserted into and
withdrawn from the hydrocarbon, whereby
the level of the hydrocarbon in the reservoir
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may be determined by the sound of the gas
escaping from the pipe when the latter is
raised above the level of the hydrocarbon,
substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
w1tnesses

LUCIUS J. PHELPS.
Witnesses:

GEORGE P. Rusr,
JaMEes J. KENNEDY.
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