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To all whom it may concern:

Be it known that we, WiLLIAM S. HAMM

and JOHN A. MOSHER, citizens of the United

States of America, and residents of Chicago,

5 county of Cook, and State of Illinois, have in-

. vented certain new and useful Improvements

in Acetylene-Gas Generators, of which the
followingisaspecification and which are illus-
- trated in the accompanying drawings, form-
10 ing a part thereof. o
Thisinvention relates to that class of gen-
erators which are intended to supply a dis-
tributing system provided with a plurality of
burners; and the presentinvention is particu-
15 larly applicable for the lighting of railway-
- cars, houses, &e. S
T'he objects of the invention are to provide
for the generation of the gas without unduly
heating the carbid from which it is made by
the chemical action; to provide and regulate
a constant supply of water; -to provide for
the proper delivery of the water to the carbid;
to provide for the cooling of the gas and the

20

condensation of the vapor carried out of the

generator, and generally to provide a prac-

tical, simple, easily-controlled, and easily-ad-

justed generator for the uses named. These

various objects are attained in the construc-
tion hereinafter fully described, and which is

3o illustrated in the accompanying drawings, in

Figure 1 is a front elevation of the device.

Kig. 21is a plan view of the same. Fig. 3isa
side view, partly in elevation, partly in sec-
tion, and some of the parts being shown as
broken away. Fig. 4 is a detail plan section
on the line 4 4 of Fig. 3. Fig. 5 is a detail
side elevation. Fig. 6 is a longitudinal cen-
tral section of the water-feed and gas-deliv-
ery attached to the generator proper, taken
on the line 6 6 of Fig. 5. Tig. 7 is a central
vertical detail section of the water-chamber.
KFig. 8 is.a plan section on the line 3 S of Fig.
7, and I'ig. 9 is a detail plan of one of the
parts. . . L
Lhe device illustrated is shown as being
capable of support by means of brackets se-
cured to a wall-plate A; and it consists gen-
erally of a water font or reservoir B, a genera-
50 tor(, a gas-cooling and vapor-condensing coil
D, and a gas-strainer .
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The water-reservoir comprises a cup-shaped '
receptacle 15, having depending centrally
from its bottom a well 16, from the side wall

‘of which lead a tube 17 and at a still higher 55

clevation a vent 18. A cylinder 19, having
imperforate walls and being of slightly less
depth and of less diameter than the well, is
located therein and is supported by a radial
flange 20 at its upper end, which rests upon 6o
the bottom of the receptacle 15 and is sol-
dered or otherwise secured thereto, so as to
form a tight joint. ' |

T'he reservoir proper, 21, is substantially in
the form of a bottle-having a neck 22, across 65
theinterior of which thereisa bridge orspider
24, the hub of which is longitudinally aper-
tured to provide a sliding bearing for a stem
20, upon the inner end of which is fixed an

inwardly-opening: valve 26, adapted to close 70
the neck 22.

. Upontheouter end of the stem
29 there is removably placed a nut 27, and in-
terposed between this nut and the bridge 24

‘thereis placed an expansion-spring 25, coiled

about the spindle 25 and normally holding 75 °
the valve 26 to its seat. The reservoir 21 is

‘adapted to enter the receptacle 15, its neck

22 entering the well 16 and being of less di-
ameter and shorter than the cylinder19. - The

stem 25 is of such length that when the res- 8o -

ervoir is introduced intothe receptacle 15 its

‘end strikes the bottom of the well 16, thereby
‘compressing the spring 25* and opening the

valve 26. o o |
T'he upper end of the wall of the receptacle 8z
15 has an instanding flange 28 with vertical
slots, and upon the sides of the reservoir 21
there are placed blocks 29 in hook form,which
will pass through the vertical slots in the

flange, and the reservoir being partially 9o

turned will prevent its withdrawal. The res-
ervoir is centered within the receptacle and
prevented from jarring by means of longitu-
dinal springs 30, secured to the inner walls
of the receptacle and which are compressed g5

by the reservoir as it is placed within thelat-
ter.

The neck 22 of the reservoiris provided

witha lateralaperture 23, soplaced that when
the reservoir is within the receptacle 15 this
aperture will be on a level with the discharge- 10c
pipe 17. S
The generating-chamber comprises a ¢ylin-
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drical receptacle 31, closed at the bottom and I that it normally raises the cross-pin 53 above

having a removable top or dome 32, which is
secured to the cylindrical body by means of

“eyebolts 33, pivoted to the body portion and

adapted to be furned into suitable slots in a
radial flange at the base of the dome 52, these
bolts being provided with screw-nuts, where-
by the cap may be drawn down securely to
form a gas-tight joint. "Thecylinder 31 rests
upon a chair or plate 34, which has a central
vertical screw-threaded aperture to receive a
threaded stem 35, which 18 adapted to turn
freely in the bracket 36, secured to the wall
A, this stem being provided at its lower end
with a hand-whee] 37. A ratchet-wheel 33 1s
fixed upon the stem 35 and codperates with &
spring-pawl 389. The chair-plate 34 1s pro-

- vided with suitable recesses or ways to re-

20

ceive and run upon vertical guide-rods 54%,

which rise from the bracket 36 and are united
at the top by means of a cross-bar 34°, form-

ing a part of a bracket 36*, secured to the
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direction.

wall A. By means of the threaded stem 5o
the eylinder may be raised and lowered for
the purpose hereinafter described.

Within the cylinder 31 there is placed a

basket formed of woven wire and cylindrical

in form, but of lesslength and diameter than
the eylinder within which it is located. This
basket is supported upon legs 41 and stayed

at the top by arms 42, adapted to bear against
the sidewalls of the cylinder 31.

The basket
is further fixed in position by any suitable
means, as shown by direct pressure upon 1ts
top of thedome or cap 32 or an appurtenance
thereof. 'The basket has woven-wire ends 47
and a plurality of horizontal partitions 46 of
the same material, so that it is divided into
compartments, as 43, 44, and 45, which may
be of any desired number, these compart-
ments being adapted toreceive the carbid and
which in charging are filled to about two-
thirds of their capacity. |
The connection between the water-reservoir
and the generating-chamber 18 by means of a
casting 48, adapted to be attached both to
the pipe 17 or an extension 50 thereof and to

‘a nipple 54, attached to the upper end of the

generating-cylinder. The casting 48 is cored
to form a duct 49, arranged to recelve the
water from the water-pipe and deliver 1t to
the nipple 54, this duct being shown as open-
ing laterally through the casting at its upper
end and at its lower end having a vertical
Within the lower end of the duact
49 there is placed a plug 51, which is prefer-
ably threaded and which is centrally and
longitudinally apertured to receive a rod 52,
which fits loosely within the aperture, so as
to permit the passage of water therethrough.

This rod is of greater length than the plug

and is provided at its upper end with a cross
bar or head 53 to prevent its accidental with-

~ drawal and is supported by a light spring 57,

“which is preferably housed within the aper-
ture of the nipple 54 and has a tapering heli-

the end of the plug 51.
A second duet 58 leads longitudinally

through the casting 48 and is open at its lower
end to the aperture of the nipple 54 and In
communication at its upper end with the
cooling and condensing coil D.

The aperture of the nipple 54 is enlarged
at its upper end, so as to include both of the
ducts in the casting 48, this casting being
counterbored to receive the nipple end. T'a
connection between the casting and the nipple
is preferably by asliding joint, madetight by
the use of a suitable gasket 56 and secured by
the action of the threaded spindle 35, so that
in assembling the parts this spindle is lowered

to allow the end of the nipple to pass below

the end of the casting as the generator is
placed upon its seat 34, and then as the screw

| is turned up the nipple is forced into the

socket of the casting. The nipple 54 18 se-
cured to the dome 32 of the generator by
means of a flange-cap 55, adapted to be sol-
dered or otherwise secured to the dome and
having a threaded nipple for entering the
counterbored nipple 54. The latter nipple
is provided with a stop-cock 61, so that when
the generator is disconnected the escape of
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gas therefrom may be prevented. A similar

cock 60 is seated within the casting 48, so as
to control the gas-duet 58, and another one,

50, is located in the extension 50 of the water-

pipe 17. This latter pipe is shown as having
its end closed by means of a plug 172, so that,
if desired, connection may be made with a
plurality of generators. .

The cooling and condensing coil D 1s an or-
dinary helical coil leading upwardly from the
duct 58, so that any moisture condensed out
of the ascending gas will ran direetly back to
the duect 58 and the nipple 54 into the gener-
ator. The upper end of the coil D leads into

a strainer E and passes thence into the dis-

tributing system 6o. |

By the construction shown and described
herein the various obstacles to the satisfac-
tory generation and delivery of acetylene gas
are successfully overcome. It is of course
essential that a uniform pressure of gas be
maintained in order that the most satisfac-
tory results in illumination may be secured.

"When, as in the present case, the generator
‘is designed to automatically govern the pres-
sure, it is essential that the head of water be

uniform. The difficulty in securing this uni-
formity of head is overcome by the use of the
form of water-tank shown, in which the dis-
charge is controlled by air-pressure. The
connection between the reservoir 21 and its
receptacle 15 is sufficiently loose to allow air
to enter freely between the two; but the air
is prevented from access to the interior of the
reservoir, and hence the discharge of water
is prevented therefrom when the level of the
water within the well 16 is above the vent
or spigot 23, and this aperture is so located

| cal coil. The length of this spring is such | that the water-level falls below its upper side
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‘before it falls entirely below the discharge-
pipe 17.

By introducing into the water-passage a re-
movable rod or spindle 52 provision is made

for the automaticregulation of the water-sup-

ply by the gas. While this spindlefitsloosely
within the aperture of the plug 51, it is never-
theless sufficiently large so that the annular
space surrounding it is so contracted that gas
will not bubble up through it when filled with

water, and hence if the pressure of gasissuf-

ficient to retard the water-flow the Jatter is
entirely cut off thereby, and if the pressure
rises still higher the water is actually raised
bodily above the plug, when the gas-pressure
1s relieved by the gas bubbling up through
the water in the passage 49 and escaping

- through the pipe 17 and to the chamber sur-

20

‘rounding the cylinder or curtain 19 in the

well 16 and therefrom through the vent-pipe
15. The employment of the spindle 52 fur-
thermore guards against the stoppage of the

- water-flow by an aceumulation of sediment in

25

a passage which is sufficiently restricted to
admit of the automatic regulation by the gas-

pressure, though it provides for a passage of |

very considerable area, notwithstanding the

~fact that it is sufficiently restricted in one of

30

35

its dimensions toserve the desired end in regu-
lation. . | | :

In ear-service the spindle performs the ad-
ditlonal function of automatically dislodging
any sediment which may accumulate in the
passage around it, as the jarring of the car
causes 1fs reciproecation, and this aection is
greatly facilitated by the employment of the
spring 57. B |

Greatdifficulty hasbeen experienced in gen-

- erating gas by delivering to a mass of carbid

40

a regulated supply of water, and for this rea-
son large generators have usually been con-
structed, so asto employalarge volume of wa-
ter into which the carbid is dropped or low-

~ered, so that the water will take up much of

45
_50
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the heat due to the chemical action. It is
known that sufficient heat is developed by
this action to materially damage both the car-

bid and the gas, the former being roasted and
rendered less efficient for the production of
gas and the latter being brought into a con-

dition in which its molecular arrangement is

changed so that it readily condenses in the

pipe and at the burners. |

While it is of course impossible to utilize
the chemical action in the generation of gas
without having present the resultant high

temperature, we have found that the high

temperature which resultsin the injury to the

carbld and the gas is due to a retention of the |

heat, so that the temperature becomes much
greater than the initial temperature due to
the chemical action. By the construction

herein shown and described we provide means
for the rapid distribution of the heat, and
thus prevent a development of the disadvan-
- tageous temperature. This is secured by the

=

|'peculiar form of generator employed,' and

J

particularly by reason of the subdivision of
the basket or carbid-container into a plural-

| ity of isolated compartments, each holding a

comparatively small quantity of the material

70

and being open upon all sides, so that the

gas and heat may escape in all directions.
The heat disiribution is further facilitated
by the large size of the generating-cylinder
as compared with the contracted area within

75

which gas is generated. The water drops, of -

course, upon the upper end of the basket, and

the chemical action commencing at the ex-

treme top extends gradually downward, but

18 not set up to any material extent in any
of the lower compartments of the basket un-
til the carbid above it is substantially all

spent, so that the seat of any rapid generation
of gas and consequent development of heat

i8 localized. The gas nevertheless, of course,
entirely fills the cylinder 31, and hence the

3o

entire body of the latter is available for ra-

diating purposes, and we have found in ac-
tual practice that this eylinder continues so

sle

cool that the hand may be placed upon it

without discomfort. The gas is still further
cooled by the peculiar arrangement of the

eduction - passage as the water is dropped

down through the ascending gas and vapo-
rized to a sufficient extent to extract much of
the heat therefrom. -

A still further and very material advan-

95

tage in the construetion herein shown and

described is found in the provision for re-
newing the supply of carbid. In railway or
domestic service much annoyance results

100

from recharging a stationary generator.

Kven though the charging may be by means
of a specially-prepared cartridge, a spent car-
tridge cannot be removed without giving rise

105

to disagreeable odors and the scattering of

the slaked lime. Neither is it practicable to

prepare large cartridges for storage and ship-

ment so that they shall be complete in them-

selves. | _— |
"T'he removable generator of the present in-

vention is a complete storage and shipping

I11C

case for the carbid. It is easily attached to

the water-service and gas-distributing por-

tions of the system and having been attached
1s at once brought into serviee as a complete

generator by merely opening ifs valve.  The
carbid having been spent the valve is closed
and the generator is easily removed, to be re-

i placed by a newly-filled one without loss of
time, the discharge of any gas whatever, or
the scattering of any of the lime. The refill-

115

120

ing can be done entirely away from the prem-

1ses, and a sufficient number of generators
may be intrusted to the charge of one person

to enable him to become proficient in their
care.

tended to at certain designated stations,
wholly relieving the trainmen of responsi-
bility save that of lighting and extinguish-

In railway-service the supervision of
the lighting system of each car may be at-

125

130
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ing. The generators proper may be made as | nal

a separate article of manufacture to be sup-
plied to users of the system described herein.

- For railway-service the system herein de- |
scribed has the added advantage of extreme

safety. The gasisgenerated only as needed.
No material quantity is stored in generator
or pipes. The high efficiency of the gas ad-
mits of the use of much smaller pipes than
when gases are used which must be burned

in relatively large volume.to secure the same

illumination. |

The generator may be considerably removed
from any water-tank, even that of the light-
ing system, so that in case of accident the
risk of bringing the water and carbid together,
and thus generating gas to support combus-
tion, is very small. The generators may be

- made very strong, so that even in very severe

20

accidents they are not likely to be fractured,
and hence their contents will not be exposed.
Indeed, an accident is far more likely to en-
tirely stop generation of gas by cutting off the

- water-supply. -

23

30

While we have called the coil D a ‘¢ cool-

“ing ” and ‘“condensing ” coil, it isin practice

found to serve the purpose principally of the

‘condenser, as the gas is sufficiently cool be-

fore entering it.

To insure the dropping of the water di-
rectly upon the carbid and prevent it from
running down the sides of the generating-

~ chamber, the cap 55 is provided with a nip-

35

ple 552, which extends through and below the
inner face of the dome 32. |
We claim as our invention—
1. The combination with an acetylene-gen-
erating chamber, of a water-passage leading

thereto, and a spring -supported longitudi- |

705,078

such passage, and of such size as to so restrict
the passage that an excess of gas-pressure

will stop the flow of water.

ly-movable rod or spindlé-ldcated Within 40

2. In a combined acetylene-generator and

shipping-case, a tank having an attaching-
nipple, means for hermetically sealing the
tank when not in service, a carbid-container
fixedly held within the tank and comprising
a plurality of compartments each having a

foraminous cover whereby water dripping

from one compartmentis distributed over the
entire surface of the contents of the one next
below. |

3. In a combined acetylene-generator and
shipping-case, a tank having a valve-con-
trolled attaching-nipple, a carbid-container
fixedly held within the tank and comprising

‘a plurality of compartments each having a

foraminous cover whereby water dripping
from one compartment is distributed over
the entire surface of the contents of the one

next below.
4. In a combined acetylene-generator and

‘shipping-case,a tank, a carbid-container com-

prising a plurality of compartments each hav-
ing a foraminous cover whereby water drip-

ping from one compartment is distributed

over the surface of the contents of the one
next below, a removable cover for the tank
such cover having a valve-closed nipple and
being adapted to engage the top of the car-
bid-container and fixedly secure the same.

- WILLIAM S. HAMM.
JOHN A. MOSHER.

Witnesses: |
Louis K. GILLSON,
E. M. KLATCHER.
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