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Application filed Febj’uar_y 7,1898. Sei‘i@l No. 669,293. (No model.)

To all whom it may concerwn:

Be it known that I, CHARLES W. BECK; of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Acetylene-Gas Generators,
of which the following is a speclﬁcatlon

This invention relates to improvements in
acetylene - gas generators, and refers more
speelﬁcally toan improved generator wherein
the carbid and the 11qu1d are each fed into a
saturating-chamber in small graduated quan-
tities and at such frequent intervals and in
such manner that the generation of gas is
practically continuous.

Among the objects of the invention are to
provide 1mp1oved means for controlling the
conflux of gas-generating elements, Wheleby
the rate of generation is kept substantlally
equal to the rate of consumption, and permit-
ting the generation to be arrested almost in-
stantly, thus avoiding waste and at the same
time rendering it possible to make the gen-
erator exceedingly compact, to render such
control or regulation of the feed automatic
and dependent upon the consumption of the
gas, to provide a construction in which both

the carbid and the liquid are discharged into.

a saturating or generating chamber in regu-
lated quantities and in such manner that
each charge of liquid will be practically all
transformed into gas or absorbed by the resi-
due, to provide an improved feed mechanism
for feeding the pulverulent carbid which is
specially constructed to prevent access of the
vapors caused. by generation to the earbid
and consequent eloggmv of the feed mech-
anism, and to provide an apparatus of gener-
ally sxmphﬁed improved, and more effectwe
construction which is convenient of use and
in'which the liability of accidental explosions
isreduced toa minimum or entirely obviated.
The invention consists in the matters here-
inafter described, and more particularly
pointed out in the appended claims, and will
be readily understood, reference being had
to the accompanying drawings; in which—
Figure 1 illustrates a preferred embodi-
ment of my present invention in the form
of a bicycle-lamp, the view being taken in
axial section. Fig. 2 is a fragmentary hori-

zontal sectional view taken on line 2 2 of Fig.
1 and looking downwardly. Fig. 3is a frag-

‘TFig. 1.

mentary secblonal view taken on line 5 8 of
Fig.4isa detaxl of one of the liquid-
feed plstons

Referring to the drawings, the generator is
therein ﬁhown as consisting of three principal
membersor sections embraeing afountorbase

‘A, desirably maderelativelylargein diameter
‘and - correspondingly shallow, a central sec-

tion A’ of generally-cylindric form united at
its lower end with the fount by means of an
ordinary -bayonet-joint a, and an upper sec-
tion A% united with said middle section by
means of an ordinary screw-threaded joint o',

"The upper end of the upper section is closed

by means of a cap or slip-cover A herein
shown as made of convex form and arranged
to telescope at its lower edge over the upper

‘edge of the upper section, the said upper
‘end being conveniently and as shown herein

grooved slwhtly, as at ¢?, and the lower edge
of the cap correspondingly curved inwardly,
50.as to engage the groove and hold the cover
in posmon

In order to form a gas-tight joint at the
point of juncture of bhe middle Section with
the fount, packing devices are provided, con-
structed and arranged as follows: The upper
end of the fount, w1th1n which the lower end
of the middle section telescopes, is provided

-with an annular enlargement ¢, within which

is formed a step or shoulder a4 which serves
to supportanannular ho11zontally projecting
rib or flange o’ formed upon the exterior of
the middle section and so located that its up-

per surface lies in substantially the same

plane with the upper edge of the fount.
af designates a packan' -ring or gasket ar-

‘ranged to rest. upon the said 1ib and the up-

per edtre of the fontin such manneras to cover
the joint between the two, and in order to
compress said packing-ring against the seat
thusformed a compressing-ring Ais threaded
upon the exterior of the middle section imme-

diately above said annular rib, the lower end

of said ring being made wide enouorh to form
a compressing- face adapted to act upon the
gasket throughout its entire width., Inorder
to insure a more perfect sealing of the joint
by the said gasket, the upperedge of the fount
is brought “to a blunt knife- edo'e a’, and a
similar kmfe edge ¢® is formed upon the up-

per surface of the rib, so that when the gas-
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ket is forced against its seat these sharp edges
will sink into it and form a gas-tight joint,
even though pulverized carbid or residue
should getinto the joint and prevent the gas-
ket from resting closely against its seat.

C designates a hopper-shaped carbid-recep-
tacle arranged to oceupy the upper part of
the middle section, the funnel-shaped lower
end of said receptacle terminating in a ¢ylin-
dric discharge-chute C', within which is ar-
ranged to reciprocate a feed-stem D, carrying
a pair of disk-shaped feed pistons or valves
D' D? respectively.

AP designates a horizontal partition secured
permanently in the lower part of the upper
member A?and provided centrally with an
aperture a®.

X designates a collapsible gas-tight bag,
preferably of soft rubber, arranged to rest
upon said partition and having its lower side
arranged to communicate with the carbid-re-
ceptacle conveniently and as herein shown by
means of a hollow-headed screw e, the stem
of which is passed downwardly through the
opening a, while its head inside of the gas-
bag is arranged to clamp the latter securely
against the partition A’ around the said open-
ing therein.

¢’ designates a hollow nut threaded upon
the lower projecting end of the screw e and
provided with an internal annular shoulder
€%, between which and the end e of said screw
is interposed a packing ¢.. The passage &,
formed through the said nut and serew, is of
a diameter somewhat greater than the thick-
ness of the feed-stem D, and the latter is ar-
ranged to pass upwardly through said pas-
sage, through the oppositeside of the gas-bag,
and out through the cover of the generator.
At the point where the stem passes through
the upper side of the bag it is positively se-
cured to the latter, conveniently by means of
a clamping-serew ¢, threaded upon the stem
and having itshead arranged within the bag,
and a nut d', threaded upon the exterior of
the serew and serving to clamp the interposed
bagbetween itself and the head of the screw d.

The reciprocation of the feed-stem is ef-
fected by the alternate partial inflation and
deflation of the gas-bag, and in order to pro-
vide a tension whieh will tend to keep the bag

- deflated and will maintain a substantially-
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uniform flow of gas to the burner independ-
ently of the fluctuations of gas generation a
coiled contractile spring F is arranged upon
the stem D within the gas-bag, the upper end
of said spring being attached to the head of
the screw d and the opposite end being ar-
ranged to extend down through the hollow
screw e and attached to a cross-bar 7, secured
across the lower end of the nut ¢'.

~ In order to prevent the dust and pulverized
carbid from passing from the hopper up into
the gas-bag and at the same time provide a
construction which will not interfere with the
free movement of the feed-stem, a closely-
woven or felted cloth bag G is arranged

around said stem immediately below the par-
tition A5, one side of said bag being tied or
otherwise secured around a circumferential
groove ¢, formed in the nut ¢, while the op-
posite side of the bag, through which the stem
passes, is similarly secured to the latter, con-
veniently by being tied around a grooved col-
let ¢', mounted upon the stem. - 1t'will be un-
derstood thatthe gas will readily passthrough
the bag G, but that the dust and carbid will
be effectually excluded.

AS designates a second horizontal partition,
secured permanently in the lower-end of the
middle section of the generator at a point co-
incident with the lower end of the discharge-
chute, which latter is constructed to extend
through the diaphragm, said partition thus
forming, in conjunction with the side walls of
the generator and the hopper, an annular
chamber H, adapted to contain liquid. In
order to discharge liquid from this reservoir
automatically and in controlled quantities
upon each reciprocation of the carbid-feed-
ing mechanism, mechanism is provided con-
structed and arranged as follows: Idesignates
discharge-tubes extending through the dia-
phragm AS, so as to stand vertically therein,
with their ends projecting both above and be-
low the partition. Within each of said tubesis
arranged toreciprocate a valve I', having the
form of a piston provided with packing at
each end, so as to fit accurately within its
tube, and having a reduced portion or annu-
lar recess ¢ between its ends, adapted to ac-
commodate a measured quantity of liquid.
7" %* designate inlet and outlet apertures
formed in the sides of the tubes at points
above and below the partition, respectively,
said apertures being located at a distance
apart slightly greater than the axial length
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of the recess of the piston, so that when the -

piston-valve is raised high enough to admit
liguid to the recess the lower or outlet ports
will be closed, and, vice versa, when the pis-
ton is lowered sufficiently to permit the liguid
to escape therefrom the inlet-ports will be
closed. The pistons are mounted upon ver-
tically-arranged parallel stems I?, connected
at their lower ends with a yoke I3, which is
carried by the lower end of the feed-stem D,
the connection between said parts being made
detachable and adjustable, so that the gen-
erator may be readily taken apart when nec-
essary and inorder that the piston-valves may
be adjusted in proper relation to the carbid-
feeding mechanism to insure a discharge of
liqunid coincident with the discharge of carbid.

In order to provide a passage for the gas
from the saturating or generating chamber
upwardly to the carbid-hopper, a vertical par-
tition J is arranged to extend from the hori-
zontal partition A% upwardly to the under
side of the hopper at the front side of the
generator and concentrically with, but at a
short distance from, the interior of the gen-
erator-casing, (see detail Fig. 2,) so as to form
a narrow passage j of a width equal to the
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diameter of -the headlight-casing K, affixed
to the ountside of the generator proper; the
objeet of this construetion being to utilize the
gas-passage as an insulating-space,which will
prevent the transmission of the heat from the
headlight to the liquid-reservoir.

J' designates an annular partition extend-
ing across the angle between the side wall of
the generator and the funnel-shaped bottom
of the hopper, so as to form a triangular-
shaped annular chamberj'. The gas-passage
4 is arranged to communicate with this an-
nular chamber through a plurality of aper-

tures j% and from the annular chamber the

gas is permitted to escape into the upper part
of the hopper through a circumferential se-
ries of inlet-apertures 5°. In order to pre-
vent access of carbid to the annular cham-
ber, the latter is shown as filled with a pack-
ing of fibrous filtering material 7%

From the gas-bagthe gas passesout through
a suitable pipe L, connected at its inner end
with a substantially-immovable part of the
bag,in the present instance at one side there-
of near the bottom, which rests upon the par-
tition A% and which extends thence out
through the side wall of the upper part of
the generator and then downwardly outside
of the headlight and to the lower end of the
burner-nozzle M,arranged inthe bottom of the
headlight,a union?being provided in said pipe
adjacent to its point of exit from the gener-
ator in order to facilitate the taking apart of
the latter.

The headlight K may obviously be of any
suitable construction; but that herein shown
is of novel design and embraces a cylindrical

casing K’, having its axis arranged horizon-

tally and having its rear end conform to and
attached to the cylindrical side wall of the
generator. At its lower side it is provided
with a convex or basin shaped portion %,
through the center of which the burner-noz-
zle projects and within which it is seated,
said portion k being foraminated or provided
with a plarality of air-inlet apertures %’ to
admit air to the burner. %?designates a baf-
fle-plate shaped to correspond to the form of
the part k. and secured so as to form an in-
tervening space ® between itself and the lat-
ter, conveniently by having its periphery
turned outwardly and downwardly and sol-
dered to the subjacent part, asindicated at 2.
Through the downturned flange last deseribed
are formed a plurality of air-inlets k°. Any

-suitable lens, as K? may be secured in the

front end of-the headlight-casing, that shown
herein being of the ordinary plano-convex
form, and a reflector K3 also of common con-
struction, is mounted at the rear end of the
headlight behind the burner-nozzle.

K* designates a baffle-hood arranged at the
upper side-of -the headlight and comprising
an inner baffle-plate %% having a flat hori-
zontal portion direectly above the burner-jet
imperforate, and in front of this a. down-

wardly and inwardly curved portion k7 of
foraminated construction. Outside of and at
a short distance from the inner plate is ar-
ranged an outer cap-plate &5, having a flat
portion %°, which overlies the corresponding
portion of the inner plate %% but is forami-
nated, and a front downwardly and out-
wardly curved portion %% which forms, in
conjunction with the corresponding portion
of the inner plate, a cylindric chamber k.
The cylindric chamber and communicating
space thus formed effectually baffle the in-
gress of air-currents and at the same time
permit the escape of the products of com-
bustion. :

The construction and arrangement of the
carbid-eontrolling'disk or feed pistons D' D?
constitute an important feature of the pres-
ent invention. Xach of said disks consists
of a body portion d?, of soft rubber or anal-
ogous yielding material substantially imper-
vious to vapors, made relatively thick at its
center and tapered froin thence radially out-
ward, both above and below, to form a com-
paratively-thin flexible periphery d3, which
is of a diameter sufficiently greater than the
interior of the chute C’ to form a vapor-tight
closure when in position therein. The low-
ermost of said disks is so located upon the
feed-stem that when the gas-bag is partially

.deflated the further descent of the feed-stem

will carry the disk below the end of the chute
and open the latter, so as to permit the pul-
verulent carbid to escape gradually, while

‘the upper disk is so located with relation to

the lower one that as the discharge end of the
chute is opened the inlet end of thesame will
be closed. Vice versa, when the gas gener-
ated by the discharge of carbid reinflates the
gas-bag the feed-stem will be lifted, so as to
interrupt the further discharge of carbid from
the chute, and the upper disk will be car-
ried up, so as to admit earbid from the hopper
into the chute to take the place of that last
discharged.. This cutting off of the carbid
from the chute by the upper disk not only

absolutely prevents the discharge of more-

than a given quantity upon any single recip-
rocation of the feed-stem, but also facilitates
the flow of the carbid by preventing the
crowding forward of that in the hopper and
consequent packing action. It is also to be
noted that the reciprocation of the pistons
causes the upper one to act as an agitator to
keep the carbid loose and in condition to flow
freely.

In the construction of the generator the ca-
pacity of the piston-valves which discharge
the liquid will besoadjusted that only enough
liquid will be discharged at each reciproca-
tion of the feed mechanism to moisten thor-
oughly the quantity of carbid discharged at
the same reciprocation, so that no free liquid
will remain in the saturating-chamber to
splash about or to flow through the gas-pas-
sages to the hopper in case the lamp should
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be accidentally overturned. Thisis a feature
of great importance, and especially so when

~embodied in a portable lamp, like the bicy-

cle-lamp, for instanee, herein shown.

In order that the feed mechanism may be
positively locked in closed position when de-
sired, the protruding end of the feed-stem is
shown asthreaded and provided with a thumb-

nut d*, which may be secrewed down against

the cover to hold the stem in uplifted position.

Filling-apertures M N are provided in the
sides of the carbid-receptacle and liquid-re-
ceptacle, respectively, said apertures being
hereinshown as conveniently closed by means
of serew-caps m n, respectively.

The operation of the apparatus has been so
fully indicated in connection with the de-
scription of the details of mechanism that it
will be understood without further repetition.

It will be noted that the construction of the
generator is such that the liquid contained
in the reservoir can by no possibility reach the
carbid-hopper except by passing through the
generator-chamber, and inasmuch as the ap-
paratus will be so regulated that only asmuch
liquid will be discharged at any one time as
will be decomposed by the carbid and fully
absorbed by the residue there will therefore
benosurplusliquid free to flowinto the carbid-
hopper incasethe lamp should be overtuined.
In other words, the residue in the bottom of
the generating-chamber will be in the form
of a moistened, but not saturated, mass, from
which the liquid will not readily flow, if at
all. It is farther to be noted that the form
of the generator-chamber.is such that should
the generator be overturned, so as to lie upon
its side, any liquid which might tend to drain
from the moistened residue would go in the
bulge sides of the chamber, which would then
be lowermost, and that it will therefore be im-
possible for liquid toreach the hopper unless
the generator be completely inverted and not
even then if the amount of liquid discharged
into the generating-chamber be properly regu-
lated. This is a feature of the utmost im-

portance, since it praetically renders explo-

sions impossible, and the generator is there-
fore perfectly safe in the hands of the most
unskilled persons.

‘While I have herein shown whatI deem to
be a preferred embodiment of the present in-
vention, yet it will be understood that the
details thereof- may be modified without de-
parting from the spirit of the invention, and
I do not therefore wish to be limited to the
precise details shown, except as made the sub-
ject of specific claims.

I claim as my invention—

1. In an acetylene-gas generator compris-
ing a saturating-chamber and a carbid-recep-
tacle from which the earbid in pulverulent
form is transferred to the saturating-cham-
ber,a feed mechanism comprising a discharge-
passage leading from the carbid-receptacle
having an elongated portion of substantially-

uniform size and a reciprocatory feed-piston
havingyielding margins fitting said elongated
portion, whereby the carbid may be trans-
ferred to the saturating-chamber without ac-
cess of vapors of generation to the carbid-re-
ceptacle except during the time that the dis-
charge therefrom is taking place.

2. In an acetylene-gas generator compris-
ing a saturating-chamber and a carbid-recep-
tacle from which the carbid in pulverulent
form is transferred to the saturating-cham-
ber,afeed mechanism comprising a discharge-
passage leading from the carbid-receptacle
having an elongated portion of substantially-
uniform size, a reciprocatory feed-piston hav-
ing yielding margins fitting said elongated
portion and ‘a closure arranged to close the
inlet end of the passage when the discharge
end thereof is opened.

3. A feed mechanism for feeding pulveru-
lent carbid and thelike, comprising a carbid-
receptacle provided with an elongated dis-
charge-passage,areciprocatory stem arranged
to extend through said passage, and a plu-
rality of feed-pistons mounted uponsaid stem
each having yielding margins fitting said pas-
sage, and forming closures which seal said
passage throughout asubstantial part of their
movement therein. )

4, A feed mechanism for feeding pulveru-
lent carbid and the like, comprising a carbid-
receptacle provided with a discharge-passage,
having an elongated portion of substantially-
uniform size and a reciprocatory feed-piston
having a rubber margin fitting said passage.

5. A feed mechanism for feeding pulveru-
lent carbid and the like, comprising a carbid-
receptacle provided with an elongated dis-
charge-passage, a stem arranged to extend
through said passage,and asoft-rubber piston
mounted upon said stem having a relatively-
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thick central portion and outwardly-tapering .

thin margin adapted to fit said passage.

6. In an acetylene-gas generator, the com-
bination of a carbid-feeding mechanism em-
bracing a reciprocatory feed-piston, a gas-
generating chamber into which said ecarbid-
feeding mechanism discharges, an expansible
gas-receptaclein communication with the gen-
erating-chamber, operative connections be-
tween the gas-receptacle and carbid-feeding
mechanism whereby the latter is operated by
pressure of gas generated, a liquid-feeding
apparatus directly connected with, and oper-
ated by said feed-piston and arranged to dis-
chargeinto the saturating-chamber, whereby
a measured quantity of liquid is discharged
into the generating-chamber each time the
carbid-feeding mechanism is operated.

7. In an acetylene-gas generator, the com-
bination of a generating-chamber, a feed
mechanism  for feeding pulverulent carbid,
comprising a carbid-receptacle provided with
an elongated discharge-passage discharging
into said generating-chamber and a recipro-
catory feed-piston having yielding margins

I10

11§

120

125

130




IO

5

20

25

30

647,362 5

fitting said passage, means operated by pres-
sure of gas generated for reciprocating said
feed-piston, a liquid-feeding. apparatus. ar-
ranged todischarge into the generating-cham-
ber, and interconnections between the car-
bid-feeding mechanism and liquid-feeding
mechanism, whereby a measured quantity of
liguid is discharged into the generating-cham-
ber each time the feed-piston is reciprocated.

8. In an acetylene-gas. generator, the com-
bination of a generating-chamber, a feed
mechanism for feeding pulverulent carbid
comprising a earbid-receptacle provided with
an elongated discharge-passage discharging
into the generating-chamber, a reciprocatory
feed-piston having yielding margins fitting
said passage, means operated by pressure of
gas generated for reciprocating said feed-pis-
ton, a source of liquid-supply, -a discharge
tube or cylinder communicating with said
source of liquid-supply and arranged to dis-
charge into the generating-chamber, a piston-
valve reciproeating in said cylinder and in-
terconnections between said piston-valve and
the reciprocatory feed-piston of the carbid-
feeding mechanism, whereby a measured
quantity of liquid is discharged into the gen-
erating-chamber upon each reciprocation of
the carbid-feeding piston.

9. The combination to form an acefylene-
gas generator,-of a three-part generator-cas-

. ing, comprising a lower receptacle forming a
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generating-chamber, an intermediate section
detachably connected with the lower section,
a carbid-receptacle arranged in the upper
part of said intermediate section and having
a hopper-shaped bottom provided with an
elongated discharge-passage discharging into
the generating -chamber, a liquid-reservoir
surrounding the lower part of the carbid-hop-
per and discharge-duect thereof, an upper sec-
tion connected with the upper end of the in-
termediate section,a horizontal partition sepa-
rating said intermediate and upper sections,
an expansible gas-receptacle mounted upon
said partition within the receptacle, a carbid-
feeding piston arranged to control the dis-
charge from the carbid-hopper and provided
with a stem extending upwardly through the
carbid-hopper and partition above the same
and positively connected with a movable part
of the expansible gas-receptacle, a discharge-
tube communicating with the liquid-reservoir
and arranged to discharge info the generat-
ing-chamber, a piston-valvein said discharge-
tube, interconnections between the piston-
valve and feed-stem of the carbid-feeding
mechanism, a gas-passage for the escape of
gas from the generating-chamber to the ex-
pansible gas-receptacle, and a gas-outlet lead-
ing from the gas-receptacle out through the
walls of the generator. ‘

10. The combination to form an acetylene-
gas generator, of a three-part generator-cas-
ing, comprising a lower receptacle forming a
generating-chamber, an intermediate section

detachably connected with the lower section,
a carbid -receptacle arranged in the upper
part of said intermediate section and having
a hopper-shaped bottom provided with an
elongated discharge-passage discharging into
the generating - chamber, a liquid-reservoir
surrounding the lower part of the carbid-hop-
per and discharge-duct thereof, an uppersec-
tion connected with the upper end of the in-
termediate section, a horizontal partition
separating said intermediate and upper sec-
tions, an expansible gas-receptacle mounted

‘upon said partition within the receptacle, a

carbid-feeding piston arranged to control the
discharge of the carbid-hopper and provided

with a stem extending upwardly through the

carbid-hopper and partition above the same
and positively connected with a movable part
of the expansible gas-receptacle, a discharge-
tube communicating with the liquid-reservoir
and arranged to discharge into the generat-
ing-chamber, a piston-valve insaid discharge-
tube, interconnections between the piston-
valve and feed-stem of the carbid-feeding
mechanism, a gas-passage for the eseape of
gas from the generating-chamber to the ex-

pansible gas-receptacle, a gas-outlet leading -

from the gas-receptacle out through the walls
of the generator, and a headlight mounted
upon the generator and having its burner in
communication with the gas-outletof the gen-
erator. _ .
11. The combination to form an acetylene-
gas generator, of a three-part generator-cas-
ing, comprising a lower receptacle forming a
generating-chamber, an intermediate section
detachably connected with the lower section,
a carbid-receptacle arranged in the upper
part of said intermediate section and having
a bopper-shaped bottom provided with an
elongated discharge-passage discharging into
the generating-chamber, a liquid - reservoir
surrounding the lower part of the carbid-hop-
per and discharge-duct thereof, means for dis-
charging liquid from the liquid-reservoir to
the generating-chamber,an uppersection con-
nected with the upper end of the intermedi-
ate section, a horizontal partition separating
said intermediate and upper sections, an ex-
pansible gas-receptacle mounted upon said
partition within the receptacle,a carbid-feed-
ing piston arranged to control the discharge
of the carbid-hopper and provided with a
stem extending upwardly through the car-
bid-hopper and partition above the same and
positively connected with a movable part of
the expansible gas-receptacle, a vertical par-
tition arranged to extend from the bottom of
the liguid-reservoir upwardly to the under
side of the hopper concentrically with, but at
a short distance from, the interior of the cas-
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ing and having its lateral margins turned out- -
wardly and secured against the interior of -

the casing so as to form a relatively wide and
narrow gas-passage extending from the gen-
erating-chamber to the carbid-hopper, gas-
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inlets at the lower and gas-outlets at the up-
per end of said gas-passage, a gas-passage
leading from the carbid-hopper to the inte-
rior of the expansible gas-receptacle, a head-
light mounted upon the exterior of said gen-
erator at a point opposite the wide gas-pas-
sage leading from the generating-chamber to
the carbid-hopper, and a gas-pipe leading

from the expansible gas-receptacle to the
burner of the headlight. o
Signed by me at Chicago, Illinois, this 5th
day of February, 1898. ‘
CIHHARLES W. BECK.
Witnesses:
E. H. GURNEY,
ALBERT H. GRAVES.




