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UNITED STATES

PATENT OFFICE.

HIRAM 8. MAXIM, OF BROOKLYN, NEW YORK, ASSIGNOR TO THE MAXIM
MANUFACTURING COMPANY, OF NEW YORK, N. Y. -

GAS-MACHINE.

- SPECIFICATION forming part of Letters Patent No. 250,561, dated December 6, 1881.
Application filed Aungngt 20, 1881. (No model.)

To all whom it may concern :

Be it known that I, HiIrAM S. MAXIM, of
Brooklyn, in the county of Kings and State of
New York, have invented certain new and use-

5 ful Improvements in Gas-Machines, of which
the following is a specification, reference being
had to the drawings accompanying and form-
ing a part thereof.

My invention relates to machines in which
ahydrocarbon fluid—such as gasoline or naph-
tha—is volatilized and then mixed with a defi-
nite proportion of air to form a gas of uniform
dengity suitable for general purposes of heat-
ing or illamination. In numerons patents
granted to me machines of this character are
shown and described, which, while differing
In many particulars with respect to the de-
tails of construction, involve alike certain
characteristics that may be deseribed in gen-
eral terms as consisting of a vaporizin g-tank,
a device whose functions are to mix the pure
hydrocarbon vapor with air, and by regulat-
Ing the amount of air adwitted to the mixing-
chamber to maintain the proportions constant,
mechanism operating to open or close the
valves at the proper time, and a reservoir for
containing the gas when made. .

The present invention embraces certain de-
vices, automatic in their action, that are appli-
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30 _
consisting, in the main, first, of mechanism

for shutting off the supply of the liquid hydro-.

carbon at the proper time to prevent flooding
of the apparatus; second, of an improved
heatingapparatusforeffecting the vaporization
of the liquid; third, devices for regulating
and controlling the heat so applied.

The invention involves, further, certain im-
provements in the construction of the appara-
tus and the various devices used in connec-
tion therewith, the nature of which will be more
fully explained hereinafter. | |

In the accompanying drawings, Figure 1 is
a side view, in elevation, of myimproved appa-
ratus complete; Iig. 2, a sectional view of the
sameon line ¢ xin Fig. 1; Fig. 3, a vertical sec-
tional view of the devices for mixing the gas
with air, with portions of the valve mechanism
employed therewith. I'ig.4 is a plan of the
§o same, with the addition of a safety device for
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cable to machines of this kind, said devices

‘up around a circular pipe are avoided.

loplerating the valves; Fig. 5, side and sec-

tional views of a detached portion of the said
valve mechanism; Fig. 6, plan and sectional
views of details included in the valve mech-
anism; and Fig. 7 is a plan view of the heat-
1ng apparatus. | |
In all previous instances of gas-machines in
which a liquid hydrocarbon is volatilized and
stored, as in the present case, the apparatus
for effecting the vaporization and for storing
the gas have been, so far as I am aware, con-
structed without regard to the relative posi-
tions in which they are designed to be used,
except 1n so far as provision is always made
for their location in separate apartments, or
for the intervention of a wall between the two,
this being a matter of great importance, as the
storage apparatus should, as far as is practi-
cable, be isolated from the heater, as a matter
of precaution in the event of -leakage, or the
water in the reservoir becoming exhausted.
FFor these reasons it has been necessary, in con-
structing a partition between the gas-contain-
ing reservoir and the heating apparatus, to
wall up around the large pipe or tabe serving 7z
as a means of communication between the two.
My present machine is constructed ‘with spe-
cial reference to avoiding the difficulties which
this entails, and for this purpose I secure the
gas-reservoir to a bed-plate or base, A, to the
end of whichisfixedan upright plate of iron, A’,
having the central portion of a thickness equal
to that desired for the wall. Through the plate
A’ the connecting-tube passes, so that in sep-

55
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arating the two parts by a wall or partition 83

the bricks or stone are laid directly against
the even edge of the thick portion of the plate.

By this means the plate forms a portion of

the partition, and the difficulties of walling-

90
The devices for effecting the vaporization of

‘the liquid hydrocarbon are as follows:

B is a cylindrical copper tank, which, for
convenience, will be called the “heater,” closed
at both ends by heads b i’. The heaterissup- g5
ported by the plate A’, and has attached to
1ts.ends metallic rings B’ B, by means of piv-
oting-screws b, as shown in Fig.1. In the
bottom of heater B is an inlet, c.

| O is a steel rod, secured to the head b of the 100
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heater, and extending downward over inlet ¢,
closing the same when the apparatus 1s cool.
C’ is a brass tube, secured to head b/, and
surrounding the rod C, a space of about one-
sixteenth of an inch intervening between the
two. The tube C’ extends nearly to the top
of the heater, or to within a short distance of
the head . The heater B is divided by par-

- titions ¢’ ¢/’ into three compartments, the par-
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tition ¢/ being near the top, and that desig-
nated ¢’/ being near the bottom of the same.
D is a copper tube surrounding the tube C/,
and forming a communication between the up-
per and lower compartments of the heater.
Tube D extends for a short distance above
the partition ¢/, for purposes hereinafter set
forth. Thelower partition, ¢/, contains a num-
ber of perforations, d. An outlet-tube, d’, com-

municates from the central compartment of

the heater with the mixing-chamber D’. This
latter is of the usual construction and contains
a needle-valve, through which the gas is forced
into the chamber, where it is mixed with air
drawn down through a spring-valveand forced
onward through a pipe, D'/, to the reservoir L.

E/ is a metal case surrounding the heater,
provided at the bottom with a circular burner,
and at the top with apertures d’/, for allowing
the heated air and products of combustion to
escape. The base of said casing contains a
circular tube or chamber, ¢, having perforations
¢ and air-spaces ¢/, for supplying air to the

- burners. The chamber e communicates by a

35

40

tube with devices for supplying an inflamma-
ble gas, said devices consisting of the follow-
ing parts: A cylinder, B/, for containing and
heating naphtha or some equivalent liquid, the
interior of which cylinder communicates, by
means of a passage, f, with an apparatus for
mixing the gas given off from the naphtha
when heated, the construction of said appara-

- tus being similar in principle to that of the
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mixing-chamber I/, and consisting of a valve-
stem, f/,and needle-valve /", immediately over
which are a number of perforations, ¢, for the
admission of air.

F F’ and G G’ are arms projecting from the
rings B/ B/ at points about midway between
the pivoting screws 0.

B’ is a bar or rod of iron connecting the
ends of arms F and G, the connections being
formed by pivoting-pins ¢’. G’/ 1s a similar

‘bar connected to the end of arm G/, and rig-

idly secured to the heater or its inclosing-case,
and to the plates A’, as shown in Fig. 2. -

H is a rod hinged to the end of arm I/ and
connected to the end of rod G’/ by a hinged
lever, ¢'’. The end of said lever g"/ is provided

with an adjusting-screw, &, against the end of |

which is caused to bear, by the spiral spring
I, a stem, k', passing down into the gas-cham-
ber f through an air-tight gland, and forming
a prolongation of valve-stem f”.

The operation of the above-described de-
vices constituting the gas-generating appa-
ratusproperisasfollows: Assuming,primarily,
that the burners around the heater are lighted,

!

L

the tube or heater is expanded, and as its tem-
perature is higher than the more protected rod

C, besides being composed of a metal having 7o
a greater rate of expansion than the said rod,
the inlet ¢ is opened, and gasoline, under a
pressure of about fifteen pounds, is introduced.
The liquid passes up through the tube C/,
around the rod C, and into the upper compart- 75
ment of the heater. Here it is boiled and
driven up by the heat to the mouth of the tube

D, down which it passes to the lower compart-
ment, above described. The portions which
reach this point in liquid form are retained in 8o
the bottom of the tank until volatilized, the
remainder, in the form of gas, being forced up
through perforations d into the central com-
partmentof the heater, from whence 1t is forced
out through tube d’ to the mixing apparatus 85
and the reservoir. . The gas for supplying the
burners isobtained in a somewhat similar man-
ner. Naphtha is introduced into eylinder E/
under a light pressure. Here, by the proxim-
ity of the eylinder to the burners, or by means go
of an external source of heat, the naphtha is
boiled and vaporized. The vapor is driven out
intochamber fand then down around the valve-
stem f/ through valve f*/, taking up in its pas-
sage an admixture of air through the ports g. 95
From the valve f// the mixed gases pass to
the chamber ¢ and up through the perforations

', where they are ignited. Assuming, now,
that the apparatus is in operation and that all
the parts in action are performing their al- 1oo
loted funections under normal conditions, no
movement of the said parts is taking place
while the sapply of gasoline through the valve

¢ and of naphtha-vapor to the burner is con-

tinuous. Should the burner impart too high 105
a temperature to the heater, or the supply of
naphtha-vapor be at all in excess of the requi-

site amount, the tube or heater B is expanded,

30 as to raise the arm I/ and rod H and de-
press the end of lever ¢’/ until the screw & 110
forces down the stem &'/, thus closing more or
less the valve /7 and limiting the supply of
naphtha-vapor passing to the burner. In this
way the heat imparted by the burner is utilized
asitsownregulator,causing,thronghtheaction 115
of the above-described devices, the valve 7/ to
close as the heat rises above a certain point,
and allowing it to open as the temperature is

too much redaced. The screw & is employed

to adjust the position of the valve-stem and 120
regulate the supply of gas for any given tem-
perature, and also for controlling the supply

of the same when the burner is first lighted.

It will be observed that the above results
are due to the unequal expansion of the cop- 125
per tank B and the rod I. The former 1n
all cases should be made of a metal having a
oreater coefficient of expansion than the lat-
ter, and when, in addition to this, 1t be remem-
bered that the rod F/ is less exposed to heat 130
than the tube B, it is plain that a considerable -
range of motion will be given to the arm L
and rod H. | |

When the barners are extinguished, either
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by accident or design, it is essential that the |

supply of gasolinebestopped. Thisiseffected

by the steel rod C, which closes the aperture
¢ when the copper tube cools.
1t will be observed that the rod ¢/, from the

construction and arrangement of the parts de-
scribed, 1s prevented from being heated or ex-

panded at any portion of its length by the sur-
rounding streamm of cool gasoline which is
forced up around it. From thisit follows that
the supply of gasoline can never be shut off,
except In the event of the apparatus cooling
down to a certain point. To determine this
point therod Cis made adjustable in the head
by through which its threaded end passes. For
additional protection against leakage or the
escape ol gas the protruding scerew-head of the
rod C, with its clamping-nat 4 attached, is in-

closed by a screw-cap, I, which may be readily

taken off’ when it is desired to gain access to
the rod C for the purpose of adjusting it. The
gas, after being forced from the heater, and
recelving its admixture of air, is carried, as
above stated, through pipe D’ to the reser-
volr or containing-tank E. The pipe D’ ex-
tends out for some distance from the plate A’
at right angles, and forms a support for the
valve-gear, which in its mode of operation is
similar,in many respects, with those deseribed
In my former patents. | |

K is a lever swinging freely on the end of a
rock-shaft, K’, and carrying atits end a frame,
L I/. Between the two sides of said frame, on
the rock-shaft K’, is a short armn or stop, K,
between a shackle, %, that forms one part of a
toggle, the other part of which is formed by
the flat steel springs &' &/, and brass rod 1, at-
tached to head /', and arranged to slide in the
opposite head, /. The end of the stop K’/ has
two forks at the end, between which works a
lng or cross-piece, m, so that as the toggle
passes the center it will act upon the stop or
arm K’ with a slight blow, thus rendering
more certain the moving of the same, the turn-
Ing of the rock-shaft, and the consequent clos-

ing of the valves through the intervention of |

a toe,m’,fixed to said shaft and engaging with
the end of a spring valve-stem, m'/. Asthegas-
reservoir I rises or falls the lever K is moved
at a point determined by the position of an
adjustable stop, #, on a rod, #’. The move-
ment of lever K causes the end of L I/ to rise
or fall, thus compressing the springs %’ &’/ and
forcing them apart. Assoon asthe parts pass
thecenterline, however, the springsstraighten,
bend the toggle in the opposite direction to the
movement of lever K, and turn the rock-shaft
K’, thereby opening or closing the valves, as
the case may be. The extremes of motion of
the lever K are determined by a guide fixed
to a stationary part of the gas-reservoir and
containing stops o o',

It sometimes happens that the toggle alone
18 not sufficient to operate the valves, and to
provide against such contingencies 1 employ

|

Fig. b.
flat springs p’ p*.

supplementary devices for insuring the proper |

-action of the valves, the general character of

which has been illustrated in a former patent.
The devices employed in the present instance,

however, are an improvement on those hith-
erto employed, and consist of an arm, M,

fixed to a rock-shaft, K/, and a forked lever,
N, having arms N’ N*, which swing freely on
a shaft, M/, in a light frame supported by pipe
D", The lever N connects with arm M by a
pin, 0"/, that works in a slot, p, as shown in
Between the arms N’ N are arranged

To the bar L, forming one side of frame L

L/, is adjustably secured, by a screw orclamp, a
pin, O, projecting out between the arms N/ N/

and carrying a small roller, . As the frame
L 'L/ is raised or depressed it brings the roller
g toward one or the other of arms N/ N/, and
should the toggle for any cause fail to operate

the roller effects the requisite movementin the

rock-shaft by raising or lowering the lever N.

The purpose of the springs p’ p” is to prevent
a too sudden movement of the lever N, the
pressure exer.ed by the roller being gradual
and even. |

IFixed to the pipe D", or the frame sﬁpported
thereby, is a standard, Q, to the end of which is

connected a piston-rod of a dash-pot, P. The
dash-pot is carried by an arm, ¢’, on the rock-
shaft K/, and is raised or lowered by the move-
ment thereof, the piston remaining stationary.
This prevents too sudden movement of the
rock-shaft and valve mechanism, and avoids

any jarring or concussion of the parts.

In many respects the devices composing the
above-described apparatus may be varied and
the old forms substituted for those shown.
Possible modifications are not, however, de-
scribed, as their number is very great. I would
also state that several parts of the apparatus
have been described only so far as is necessary
to an understanding of the present case, for

‘the reason that they form already the subject-

matter of patents heretofore granted to me.

Having thus described my lnvention, what I
claim as new, and desire to secure hy Letters
Patent, is—

1. In an apparatus for the manufactare of
gas from volatile oils, the combination, with a
cylindrical retort for vaporizing the liquid, of
a burner or burners for heating the same, a
system of levers connected with the opposite
ends of the retort, and arranged to operate by
the longitudinal expansion and contraction of
the same, and valve mechanism, in conjunection
with and controlled by the said system of Ie-
vers, whereby the supply of inflammable ma-
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105
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120

terial supplied to the burners is regulated sub-

stantially in the manner set forth.

2. In an apparatus for the manufacture of -

gas,the combination, with an expansible retort
and devices for vaporizing, mixing with air,
and storing a volatile oil, of a burner or burn-
ers communicating with a supplementary gas-

producing apparatus, and a system of levers

connected with the said retort and adapted to

I2§

13@
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operate by the expansion and contraction of | 6. In an apparatus for the vaporization of 33

the same to regulate the supply of gas to the
burners, as set forth.

3. The combination of a cylindrical vapor-
izing-retort, a burner or burners for heating
the same communicating through suitable
valve mechanism with a receptacle containing
gas, arms or levers pivoted to the ends of the
retort, a rod or bar connecting the endsof said
levers on one side of the retort, and rods con-
necting the other ends to a stationary sup-
port and to a lever adapted to control the ac-
tion of the valve mechanism respectively, these
parts being combined and arranged for mutual
operation substantially as and for the purpose
sef forth. | -

4. In a gas-machine of the kind deseribed,
the combination, with a vaporizing-retort hav-
ing an inlet for the admission of fluid at one
end, of a metal rod bhaving a smaller rate of
expansion under high temperature than the
retort attached to the opposite end, and clos-
ing the inlet when the retert is cool, and open-
ing the same when the retort is heated, as de-
scribed.

5. The combination, with a retort for the va-
porization of hydrocarbon flnids, having at one
end an inlet for the admission of the fluid, of
a metal rod attached to the opposite end and
adapted to open or close the said inlet, accord-
ing to therelative degrees of expansion of the
rod and the retort, and a tube extending up
from the inlet and inclosing the rod, as and
for the purpose set forth.

liquid hydrocarbons, as deseribed, the combi-
nation, with bed-plate A and upright parti-
tion or plate A’, of a volatilizing-retort and a
storage-reservoir- located on opposite sides of
the said upright plate, and communicating by 4o
means of a pipe which passes through or forms

a part of the plate or partition, substantially

as set forth.

7. The combination, with lever K, rock-shatt
K’,and arm XK', of a togglecomposed of frame 45
L 1r, shackle k, springs &' k', attached to
heads I I’’, and rod [, fixed to one of the said
heads and sliding freely in the other, substan-
tially as described. |

8. The combination, with lever K and rock- 5o
shaft K’, of an arm, M, pivoted lever N, hav-
ing forks or branches N/ N/ and roller ¢, ad-
justably secured to the lever K, as set forth.

9. The combination, with lever K and rock-
shaft K/, of arm M, pivoted lever N, having 55
branches N/ N’ and springs p’ p’/, and roller
q, adjustably secured to the lever K, as and
for the purpose set forth. |

| 10, Thecombination, with retort B,ofavalve-

rod, C, extending through the head b, and a 6o
serew-cap, I, covering the projecting end ofthe
said rod, for the purpose specified.
In testimony whereof I have hereunto set
my hand this 29th day of July, 1831.
HIRAM S. MAXIM.

Witnesses:
CLAYTON KNEELAND,
| PARKER W. PAGE.
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