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To all whom it may concern:

Be it known that I, JosgpH S. WO0OD, of
Brooklyn, county of Kmn*s and Stete of New
York, a citizen of the Umted States, have in-
vented certain new and useful Im provemente
in Gas-Machines, of which the following is a
specification.

This invention has refevence to certain im-
provements in that class of gas-machines in
which a liquid hydrocarbon is Vapowfed by
heatand mixed with atmospheric air in such

‘proportion as to form an illuminating-gas,

and 1n which the generation of gas is auto-
matically ren*ula,ted and controlled accor ding
to the qlmntltv of gas burned; and the in-

‘vention consists, ﬁn;t in the construction of

the retort for genera,ting the hydrocarbon
vapors and of the burner by which said re-
tort 1s heated, said burner being provided
with a needle-valve,s0 as to regulate the sup-
ply of oil to the burner. The vapors gener-
ated in the retort are conducted Lllrouﬂh a
superheating-coil and from the samne by an

injector having a needle-valve into a mixing-

chamber, into which the required quantity of

atmospheuc air is drawn and mixed with the

vapors, the needle-valve of the supply-throat

-~ of the ejector and of the burner being auto-
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matically controlled by the rise and fall of

connected to afulcrumed and weighted lever

- with the needle-valve of the ejector and by
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~and In the construction of a locking device
for the controlling-lever of the needle-valve |
- of the ejector, by whlch the supply of gas to |
the ejector is quietly interrapted when the
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~an auxiliary lever with the needle-valve of

the retort-heating burner.
The invention consists, fmthel , Of eertmn
details in the e‘enstruction of the gas-holder

gas - holder is filled and established again
when the quantity of gas in the same is di-
minished to a celtam extent, during which
time the needle-valve of the bmner IS never

entirely closed, so that a small quantity of

ga8 18 supplied to the burner sufficient to

-' keep the retort in condition for Instant ac-

tion.
The aceompanymn drawing represents a
vertical longitudinal section of my improved
es-mwchme. N -

In the dmwing, B represents
generator of cylindrical or other shape,which

a retort or

is heated by an inverted Bunsen burner G,

said burner being attached to the retort B
and extended downwardly from the same.
Into the supply-orifice of the burner & ex-

tends a needle-valve B/, the tapering end of

which serves to open or close the correspond-
Ingly tapering supply-orifice that leads from
the retort to theburner G.

start the generation of gas in the retort B.

The lower end of
the burner-tube G is closed by a screw-plug’
¢, which is provided with a cup b, that is.
filled with alecohol whenever it is desired to
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The cup & can be raised or lowered by screw- -

ing the plug up or down in the burner-tube,

SO as to bring the flame in proper relative po-
sition to the retort 3. The lower part of the
burner-tube G above the cup 6 is provided
with a number of perforations 6’,that are ar-
ranged in a circle around the burner-tube,
sald perforations serving for emitting the gas
in jets, by which the retort is heated. -

The burner Gis provided with radial tubes
b% through . which the air required for com-
bustion is drawn in, so as to mix with the

‘vapors generated in ‘the burner-tube G, and
pass with the same through the pelferatlons
bf
the drum of the gas-holder, which drum is |

Below the air-tubes 6 the burner-tube G is
surrounded by a superheating-coil C, which
is connected at its upper and lower ends by
pipes C’ C* with the retort B. The burner
G and coil C are surrounded by an inclosing-

jacket J of suitable sheet metal, which serves

to retain the heat of the bumer and to pre-

vent the heating-jets from being accidentally

extinguished by sudden drafts of air or other-

| WISE}

The hydrocarbon o1l, which is vaporized 1 in

the retort b and supelheated 1n coil €, is con-
ducted to the former by a pipe 1, Which com--
‘municates with a suitable tank thatis located
‘at some distance from the generating appa-
| ratus, a suitable pressure of air being estab-

llshed in the tank on the top of the oil by an
air-pump or otherwise, so as to force the oil

through the connecting-pipe I to the retort
B. The supply-pipe I extends into the tank
near the bottom of the same, so that all the
01l in the tank can be supplied to the retort,

care peing taken that the pressure is keptup

75

80

sle

95

100



2

- 437,136

in the same by operating the air-pump from | by a suitable wﬂve, so that the proper pro-

time to time, as customary in gas-generating

apparatus of this class. Theoil is vaporized

in the retort B, the vapors passing through

‘the coil C, and also through the supply-orifice,

the size of which is regulated by the needle-
valve I3/, into the burner G, where they are

- mixed with the air, the mixture of air and

IO
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vapors being emitted through the jet-holes

O’y the jets of flame serving to heat up the
surrounding superheating-coil C, as well as
the retort B. N |

The retort B is connected by a pipe ¢ with
an ejector E. The oil supplied to the retort
B 1s prevented from passing from the retort
to the ejector K by a stop-cock D, which is
located between the outlet-pipe C* and the
needle-valve I3/, and by which the direct con-
neection between the retort B and the ejector
E 18 prevented and the vapors compelled to
pass from the retort B through the supply-ori-
fice of the burner G to the same and through
the connecting-pipe C” at the opposite side

of the stop-cock D to the superheating-coil |

C. The needle-valve B’ for the burner G is
extended through a suitable stuffing-box ¢’

~ at the fop of the retort I3, to the outside of
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the same, so as to prevent any escape of gas

at that point. |
The stop-cock D compels the vapors to pass

from the retort through the coil C and its con-

necting-pipes C’ C4% 80 as to be superheated

~ during its passage through the coil U, whereby
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a more perfect vaporization of the oil takes
place,and whereby,also, a betterilluminating-

gas is obtained, as the atmospheric air 1s
mixed with the highly-heated vapors. The
superheating of the vapors has the additional
advantage that the condensation in the gas-
holderand service-pipes is greatly diminished
and that smaller burners can be used. 'T'he
stop-cock D has a small opening which ordi-
narily is disconnected from the retorf, as
shownin the drawing. Thisopening permits
the direct connection of the retort B with the
ejector B and its mixing-chamber, when, by
wearorotherwise,thesuperheating-coilshould
become injured, in which case the stop-cock

is turned so that the vapors can pass off di-

rectly from the retort to the ejector. In this
casethe vapors are, however, notsuperheated,
and the machine does not perform 1f{s func-

tion as effectively as when the vapors are su-

perheated in the coil C.

The ejector K is constructed in the usual
well-known manner and provided with a nee-
dle-valve K/, which is guided by a stuffing-
box ¢, the conical end of said needle-valve
serving to open or close the conically-taper-
ing supply orifice or throat of the ejector E.
The vapors generated in the retort D are
forced through the superheating-coil C and
through the narrow throat of the ejector into
the mixing-chamber ¢’ of the same, so as to
draw atmospheric air through an opening ¢°
into the mixing-chamber ¢/, the size of the
opening being regulated in the usual manner

| by a pipe P to the gas-holder II.

portion of atmospheric air is drawn in.  The
air is mixed with the vapors in 1ts passage
through the outlet-throat ¢ of the mixing-
chamber, said mixture being then conducted
The sup-

ply-pipe P is provided with a check-valve K

of any approved construction, which permits
the passage of gas in the direction of the gas-

holder when the pressure in the ejector is

oreater than the back-pressure of gas in the
gas-holder, but which prevents the return of
the gas from the gas-holder and the discharge
of the same through the air-supply opening

¢* of the mixing-chamber whenever the press-

ure of the gas in the ejector is smaller than
the pressure of the gas in the gas-holder.
The gas-holder H is constructed of an ex-

terior cylindrical or other shell i and a sec-
The space between the

ond interior shell A’.
shells /i and A’ is filled with water or glycer-
ine and serves to form a hydraulic seal for
the bell-shaped drum H’ of the gas-holder,
which extends into the space between the
shells 7t //. The shells 7o and " are sup-

ported on a eylindrical bottom chamber H=,

75

30

QO

which is connected with the supply-pipe P,

and which is divided by a transverse parti-
tion A* into two parts,the smaller one next to
thesupply-pipe P serving as an inlet-chamber
for the gas, while the larger one on the other

side of the partition serves as an outlet-cham-

ber for the gas. The gas is conducted from
the inlet-chamber of the bottom-chamber H-*
by an upwardly-extending pipe i’ into the
cas-holder H, while a central larger pipe 7}
connects the gas-holder with the outlet-cham-
ber and the gas-supply main /°. The parti-
tion /* in the bottom chamber H* does not
extend entirely to the bottom of the chamber
H? but to some distance from the same, 8o as
to leave a space which is closed by a hydrau-
lic seal formed by water or glycerine. 'T'he
upper end of the outlet-pipe ' is provided
with a conical valve h°, which is suspended
by a spiral spring /i, that is attached to the
top of the drum H’. The spiral spring »°
serves to permit the raising of the drum even
while the conieal valve /° closes the opening
of the outlet-tube 5* so that the drum can
partake of a certain rise and fall even when
the valve /i’ closes the outlet-tube and shuts
off the supply of gas to the gas-supply main.
The condensation that collects at the bottom
of the gas-holder at the inside of the shell /.

is drawn off through a discharge-pipe /5

which is closed by a screw-plug, while the
condensation formed by the gas in the bot-
tom chamber II* is collected at the bottom of
the same and 1s mixed with the liquid form-
ing the seal in the bottom of the same, and
drawn off from time to time with the liquid.
To the exterior shell & and to the top of the
drum II’ are applied horizontal brackets 2" 7%
To the bracket * of the drum H’ is attached
a guide-rod 7* and an adjustable rod 2°, which
is connected by a slotted portion * with a
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- pin # on the. end of a regulating-lever F,
which is fulerumed to a ﬁxed arm on the top
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part of the retort. The lever F is weighted

at its opposite free end and pivoted to the

upperend of the needle-valve K’ of the ejector

E. When the drum I’ is raised sufficiently _: ing-spring have the advantage that when the

gas-holder is filled to 1ts greatesb capacity, or
nearly so, the generation of gas is almost 1n-
‘stantly interrupted and the size of the heat-.

50 that the pin <° of the rod +° lifts the end of |
the lever F the needle-valve E’ connected to

the same is moved downward, so as to gradu-
ally close the throatof theejector K and dimin-
1sh thereby the supply of vapors. Atthesame
time the needle-valve B’,whichis connected by
a fulerumed lever T and pivot-link f” with
the lever } is moved into the supply-orifice of
the burner G, so that the supply of vil to the
same and thereby the size of the heating-jets
18 diminished. - The motion imparted to the

mneedle-valve B’ of the burner G is so propor-

tioned to that of the needle-valve E’ of the

ejector I by the levers I¥ ¥/ that the needle- |

valve B’ of the burner never closes entirely

the supply-orifice of the burner, even when

the throat of the ejector E is entirely closed
by the needle-valve E’. DBy this adjustment
of the needle-valve B’ the flame of the burner
is never extinguished, but reduced to such
an extent that it only serves to keep the gen-
erating-coil and retort heated, so as to gen-
erate a small quantity of gas, just sufficient
to supply the burner, which is thereby always
ready to supply a larger heating-flame when-
ever the generation of gas is to be started
again by the opening of the needle-valve of
the ejector. At the under side of the lever
I 18 arranged, near the fulerum of the same,
a quadranml cam «, which 18 provided with
a notch g’ at its lower end. A locking-spring
«?, that is attached to the arm 7, moves alonﬂ'
the quadrantal cam until the lever If is 1a1sed
to such an extent that it enters the notch «’
at the end of the same. At this point the
full force of the spring a? is exerted on the
cam o, so that the lever is qumkly raised in
the slot +* of the guide-rod 7%, while the nee-
dle-valve B’ of the ejector Kis suddenly closed,
and thereby the supply of gas from the re-
tort to the gas-holder 1nterrupted The quick
motion of the connecting-lever F, owing to
the action of the locking-spring G, is as-
sisted by the weight at the outer end of the

lever I'.  This arrangement has the advan-

tage that whenever the gas-holder is filled to
a certain extent the interruption of the gas-
supply 1s accomplished in a positive and ef-
fective manner. This motion of the lever I
also operates the needle-valve of the burner
and reduces the flame of the same to such an
extent that the generating retort and coil are
simply kept in a heated condition, while the
generation of gas is interrupted. . As soon as
the drum of the gas-holder falls by thesupply

of gas to the burners, the lever F is lowered

by the action of the drum on the end of the
same. 'T'his produces the lifting of the nee-

dle-valve of the mixer K, also the lifting of the
needle-valve of the burner G. 'The locking-
spring 1s at the same time released from the

notch of the quadrantal ecam ¢ and moved
same until the next
_elosmg and 1ockmn action of the leve1 takes
place.

along the edge of the

The quadr antal cam or trip and the lock-

ing-flame of the burner diminished. Thema-

chine responds thereby in a more effective

manner to the requirements of the burners,

‘while the generation of gas is started again
as soon as a certain quantity of gas is drawn
off from the gas-holder by being
the burners.

supplied to

The operation of the apparatus is as fol-

lows: The oil-tank is filled with oil and the
latter placed under air-pressure, so that it

will pass through the supply-pipe I into the
retort D.

By the heat of the alcohol-flame the
ficiently heated, so that the

burner.
burner GG is su

o1l supplied to the burner tube is vaporized.
and mixed with air, forming jets of flame,
‘which are issued through the jet holes 0’.

These jets continue to heat up the coil C and

the retort B, so as to generate the vapors
therein, which are conducted to the ejector E-
and mixed in the mixing-chamber and out-

let-throat of the same with atmospheric atr,
the gas and air mixture being then conduct-

ed through the pipe P 1o the gas-holder H,

from which latter the bumels are %upnhed
with gas. The generation of vapors in the
retort is ﬂmdumly diminished as the drum
rises and entirely interrupted when the dram
is filled to its greatest capacity, as the lever

F is dropped by the action of the slot ¢* on

the pin 7% cam «, and spring «? so that the

needle-valve B/ eloses the orifice of the ejector

E. Simultaneously the heating of the flame

of the burner G is reduced to such an extent
that the generation of vapors in the retort
and coil is interrupted, but continued in a

small measure in the burner-tube, so that the
heating of the retort and coil is kept up. By

The burner b is then heated up:
for starting the apparatus by alcohol that is.
‘burned in the cup b at the lower part of the
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the consumpti'on of gas in lighting the burn- -
ers, the drum of the gas-holder falls and the

oeneration of gases is automatically started
again, as by the action of the levers ¥ I/ the
heating-flame is increased and the supply of

vapors to the ejector and mixing-throat start-

ed again. When the apparatus is properly
started, it requires no further attention, as
the different operations are accomplished au-
tomatically and in an effective and reliable
Inanner.

By the auanoement of the Supelheatmﬂ‘-
coil below the 1et01t and the improved con-

struction of the burner for heating the coil
and retort, the apparatus works with greater:

regularity and precision and is enabled to
supply illuminating-
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gas in sufficient quantity
| ag required by the number of gas-burners in -
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use.
tinguished, the generation of gas is auto-
matically diminished while it is increased
when a larger number is lighted.

I am aware that gas-machines in which va-
pors are generated from hydrocarbon oil, by
means of a burner below the retort and mixed
with atmospheric air by means of an ejector
connected with the retort, were used hereto-
fore. Iam also aware that needle-valves for
the supply-orifice of the burner and ejector
were operated by a suitable lever mechanism
connected to the gas-holder; and I therefore
do not claim these features broadly, but de-
sire to confine myself to the arrangement of
the auxiliary generating-coil located below
the retort and connected therewith, the im-
proved construction of the burner for heating
the retort and coil, the automatic control Of
the needle-valves of the burner and ejector
by a lever-connection with the gas-holder,
and the construction of the gas-holder, as
their specific features are not shown in the
gas-machines of this class heretofore in use.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination of a generating-retort
having a lateral outlet-pipe provided with a
stop-cock, a burner belowsaid retortand con-
nected therewith, a needle-valve for said
burner, a superheating-coil below the retort,
and tubes by which the coil is connected with
the retort at opposite sides of the stop-cock,
substantially as set forth.

2. The combination of a generating-retort
having a transverse stop-cock, a burner be-
low the retort and connected with the same,
a needle-valve for said burner for opening or
closing thesupply-orifice of said burner, a su-
perheating-coil extending around the burner,
tubes connecting said coil with the retort,
one of said tubes being arranged at one side
and the other tube at the other side of the
stop-cock, an ejector connected with the re-
tort, a needle-valve for said ejector, a gas-

holder, and a gas-supply pipe for conducting
the gas from the ejector to the
substantially as set forth.

3. The combination of a generating-retort,
a burner below said retort, a tube connecting
the retort with the burner,and a needle-valvo

cas-holder,

l
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When some of the gas-burners are ex- | passing through the top of theretort into the

upper end of the burner-tube, said burner-
tube being closed at the lower end and pro-
vided with jet-openings, and with lateral air-
inlet tubes above the jet-openings, substan-
t1ally as set forth.

4. The combination of a generating-retort
having a lateral outlet-pipe provided with a
stop- coe]'. 2 burner below the same and con-

nected thel ewith, a needle-valve for the sup-

ply-orifice of the burner, a superheating-coil
encireling the burner, tubes for connecting
the superheating-coil with the retort, one tube
being located at one side and the other at the
other side of the stop-cock, an ejector con-

nected with the retort, a needle-valve for said

¢jector, a gas-holder, a gas-sapply pipe con-
1uectmo" 13]16 ejector w1t11 the gas-holder, a ful-
erumed lever conneeting the needle- valve of
the ejector with the drum of the gas-holder,
and an auxiliary lever conneecting the needle-
valve of the burner with the main lever, sub-
stmltmlly as set forth.

The combination of a freueratlnn'-ret()rt
hfwmg a lateral outlet-pipe prowded with a
stop-cock, a burner below the same and con-
nected therewith, a needle-valve for the sup-
ply-orifice of the burner, a superheating-coil

surrounding said burner, tubes for connect-

ing the superheating-coil with the retort, ono
tabe being located at one side and the other
tube at the other side of the stop-cock, an
ejector connected to said retort, a needle-
valve for said ejector, a gas-holder, a gas-sup-
ply pipe connecting the ejector with the gas-
holder, a weighted and fulerumed lever con-
necting the needle-valve of the ejector with
the gas-holding drum, an auxiliary lever ap-
plied to the needle-valve of the burner and
connected to the main lever, a notched cam
or trip on the main lever, and a locking-
spring for engaging saild notched trip and in-
terrupting the generation of gas when the gas-
holding drum is entirely filled, substantially
as set forth.

In testimony that I claim the foregoing as
my invention I havesigned my name in pres-
ence of two subseribing witnesses.

JOSEPIL 5. WOOD.

Witnesses:

PAUL GOEPEL,
W. REIMHERR.
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