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specificatton.
My invention relates to gas generators and

10

- chemic

15

~hard soldering and other analogous uses.

25

30
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UNITED STATES PATENT

WILLIAM KIRKWOOD, OF OHICAGO, ILLINOIS. |

. GAS-GENERATOR.

No. 875,1886.

| -Speciﬁcaﬁon of Letters Patent.,

~ Patented Dec. 31, 1907.

© Application filed May 20,1907, Serial No. 874,640,

To all whom it may concern: .

‘Be it known that I, WirLiam KIREWOOD,
a citizen of the United States, and resydent

of Chicago, in the county of Cook and State

of Illinois, have invented certain new: and

~useful Improvements in Gas-Generators, of

which the following is'a full, clear, and exact

particularly that class which are portable

and wherein an acid solution is introduced

in the*qresence of a metallic body to act
8,

a gas which ma

for calcium- lights, lead burning, brazing, -
- g,

In geénerators heretofore employed, com-
munication between the acid ‘chamber and

~ the gas generating chamber has been solely
- 20

by means of a pipe projecting through sn air.

compression ‘chamber into the liquid of the -
" acid chamber to such a point below the sur- |
face of the acid solution, that the volume of
such solution above the free end of this pipe
of the generating
- chamber ‘therefor, with the result that the’

is greater than the capacit;

generating chamber is entirely discharged

of its gas and the acid solution overfiows into
the discharging-hose. Furthermore in such }
structures, the spent acid solution in the
~ generating chamber is stagnant with refer-
~ -ence to the acid solution in the acid reservolir’|

“so long as the supply from the latter thereto

is continuous, and until the pressure of the

cas exceeds that of the air pressure and the

“spent acid is thereby forced through the pipe

 connection into the acid reservoir and fol-

~lowed by the gas, which 1':15111%l up from the
- reservoir, acid-solution 1s discharged ,

the air compression chamber through the re-
lief-valve in the air supply passage thereto. '
" The prime. object of my invention is to | a tu! ‘
| uppet end and open at its lower end, which
tube projects downwardly into the liquid for
‘about three-fourths of its depth, and hasata

40

45

50

55

SC.

provide.during the generation of gas, fora
‘continuous circulation of the acid solution
through the gas generating chamber, the |

materials therein and the reservoir solution.
~ Further objects of my invention are to
_provide means automatically, preventing

spent acid in the gas generating chamber | . 12 has s _
' | zontal portion extending well towards the -

from entering the gas discharge pipes or pas-

sage therefrom; and also for automatically

preventing a pressure of the gas in excess of

' the air pressure and to thereby dispense with
- any ]leﬁeﬁﬂty for a rehef in th& S'llpp]y pas-
sage to the air compression chamber.

in voluine the generation of gas therein. -
_With these ends in view, my invention

ly thereon and generate and liberate :
be used ‘to supply burners |

posed of lead

rapid cir . soluti
spent acids therethrough, but small enough -
to.prevent the solid gas generating sub-
stance: 9 supported thereon from dropping

arged out of |

“suitable means, as for example

' duce the size of the gas generating apparatus

and accordingly the weight, size, and cost of

the apparatus as a whole without reducing

consists in certain features of novelty in the

construction, combination and arrangement
| of parts, by which the said objects and cer- -

tain other objects hereinafter appearing are

attained, all as fully described with reference

to the accompanying drawings, and more

particularly go‘intedout in the claims. - |

drawings: Figure 1 illustrates
70
ating apparatus embodying my invention,

. In the said drawings: .
in longitudinal vertical section, a gas gener-
o, 2. 'a sectional view showing the in-

ternal ‘construction of the pet-cocks used in

connection therewith,and Fig. 3, a transverse

section on the line'3—3 of Kig. 1.

' Similar characters of reference

which may be of any form but is preferably

cylindrical and either lined with or com-
T or other .acid resisting' mate-
rial, which tank is provided with a filing
‘opening closed by a screw-threaded cover 3,
‘the tank being divided into-an acid reser-

voir 4 and gas generating chamber 5 by -a

o | a . indicatéf., |
‘the same parts in the figures of the drawings. .
2 designates an upright tank or wvessel

R 11}

G5

75

80

85

plate or other form of diaphragm 6 having a. -

closed portion 7 surrounded by a series of

perforations 8, which perforations are or
suflielent size ﬁIl_d' num e,rs' 'f_OI- a flﬁe an d |

circulation of the acid solution and

into the solution 10 in the reservoir 4. - =

close

Op(fosiing ‘and suspended beneath the
d portion 7 of the diaphragm 6 by any
_ e . e by burming
{0 the diaphragm, is a tube 11 closed at 1ts

90

95

100

point about one-third its length from its

closed end, an opening into which is burned
an air-supply pipe 12. B | -

The air-supply pipe 12 has 2 s'horﬁf hori-

side of the receptacle wherice it projects up-
wardly through the diaphragm

coupling 13 is connected with a pipe 14 to

105

and the top .
' of the receptacle and at its outer end by a "
_ _ _ 110 -
, _ _ | the end of which is coupled & rubber hose 15 .
A further object of my invention is to re- | connected with a foree-pump 16 or other -



2

- source of sﬁpply for com

. pipe 14 being provided wit | _
controlling the supply of air to-the tube
. Opening into the

way coupling 19

- 18 connected and-also a pipe 21, which forms
an .extension of the discharge. assage; 1
which pipe is coupled a hose 22 OT conven-

10 1ence in conducting the discharged gas to

destination for use, the Pipe 21 being' pro-~
vided with a cock 23 for turning off and on,
and regulating the supply of gas through the

hose.

16 Projecting. throvgh the side of the recep--

. tacle and in a plane between the norma)l
level of the acid solution and the diaphragm
6, s a pipe 24, the inner end -of which ex-
. -tends downwardly through the. liquid to a
20 point ‘a short distance above the bottom of

e

the receptacle. =

- . To the outer end of the pipe 24 is secured
8 nj?,Ple' 25 by means of a coupling 26

which is a valve 27.

875,186

to

its | materials in the gas enerating chamber re:

| main submerged until the
‘exceeds that of ‘the air, w

into the tube 11 until by the opposing air

acid solution is

not only out of the materials, but ‘to .the s
| level below the plate 6 which is the level the
1indicated to have when no-

ressed .air, the | tion of the acid solution is sta nant, as it is -
}i_ a cock 17 for | in prior structures, and with the result that -
_ | 11.-| a more rapid generation of gas 1s obtained. -
.- gas generating chamber -As soon as the proper -amount of air has
5 15 a discharge pigye 18 on which is a three- been forced into the tube 11 to drive the acid-

70

y which a pressure-gage 20 | s_oluplpn-tllerqfr'om.' and submerge the metal- -
e substance in the gas chamber, the cock 17

1s closed and if there is immediate use for the - -
gas, the cock 23 is opened, but otherwise the. . '
]l:)lre,ssuqe of thé gas' -

20"
pressure in the ‘tube a umform ‘pressure is -
| established throughout the Teceptacle, and -
If no gas is being used, thig excess of pressure
will continue until all of the liquid is foreed -

85

In-| 'generation of gasis desired, or can occur ex- -

| cept'.possibly so much as may be due for .

26 - In operation the cover 3 is i'emoi%Qd"' and | few moments to acids still remaining in the 90

. the acid is first introduced into.the reservoir metallic. ‘substances. When  however the ™
' _ ort | cock 23 is opened snd the gas begins to dis-

- . distance below the diaphragm 6, which level | charge from the pipe 21into the hose. 22, the - .

. when reached is indicated by the overflow | pressure of the gas will be reduced and when - .

~until a normal level thereof 18 but a sh

-+ 80 of the solution from the pipe 24, the valve 27

of which for the time being is left O&Jen'for.

- this purpose, but the rise of the liquid

80 reduced below the pressure of the air in

—y
-

~tube 11 will ceage the moment it rises above | gas continue as before described. .~ .

~ the opening in the air-supply pipe 12 or

L

85 .800n thereattep as the pressure of the column -

S

- of solution above that level

as

40 closed and after the desired amount of zine {ore there 1s any pressure thereof liable to ex- |
. or other solid:gas producing material is 10~ Flo,_de the receptacle or any of the pipes-there- -

*

troduced into the gas generating chamber,

Vides for measurably filling and ﬁxmg ‘the:

or, and this in the entire.'_a,bsénceuof, the ne--

the tube 11, the solution. will. again rise into
in the | the. metal Substances and the geﬁe;r‘a_,ticm -__gif -

| _. By my invention the tube 11 ot only pro-. =
nn . 100
‘ _ ceases to further , water. leve] below the upper end of the gas -
compress the air in the air chamber of the | %enerating chamber at a fixed and unvarying
tube. When the proper amount of acid go-| | . _ N the.gen- -
~lution has been introduced, the valve 27 ig ' eration of gas is automatically suspended be-
105

evel therein, but a means by which the wenc.

the cover 3 is screwed to place, and air is | cessity of relief-valves of any kind: or at any .

- forced into the tube 11 through the pipe 12 point.

45 Irom ‘the air-pump 16 or other suitable ~In practice as soon as thepressure of air 110
- Source until the acid solution has been forced | supplied to the tube 11 is sufficient to .dis- = -

out -of the tube and the level of the solution | charge all of the liquid therein and submerge -

~ in the reservoir raised until the solid mate- the metallic substances,
rials, which nearly fill the gas . generating | and maintained closed

50 chamber, are entirely submerged. =

| of.gas ceases or the materials are neutralized

the cock 17 18 closed -
‘until the generation’ o
U TN . Ly T . > are neutralized, 115 -
" The fche_nuc'al action of the acid solution | whereupon the cocks 17:and 27 ?'a,re-openet:i

upon the metallic SﬂbStﬂfﬂce;Ch&rgéS the so- | and a furthei'ﬁsﬂp ly of alr is-forced into the -
lution with the salt of that substance, and | rece tacle until the acid solution therein is-.

therefore increases its specific gravity, with | discharged out of the receptacle through the

- 55 the result that the charged solution will de- Pipe 24, after which time the cover may be 120

- scend through.the solution 1n the reservoir removed, and the diaphragm 6 cleansed of

and thereby maintain a continuous circula- | any salts that may be adhering thereto. -
- Hon from one chamber to the other, notwith- | For the purposes 6f promotin
~ standing that the solution in the upper part | of the circulation: of ¢ e acid so

60" of the receptacle is hot as compared ‘with order to conduct the heavy liquid dil'ectlj' to

%' the rapidity .
ution- and in'
_ d L wi 10 ¢ e he: , 126
- that at its lower end, and that-a heatod hg- | thebottom of the reservoir beforemixiz_; with

uid descends through a cooler liquid, and | the lighter solution, there may be employed -
this circulation will continue quite rapidly | one or more Pipes 28 projecting a short dis-.

 until the acid becomes thont and which it | tance above the plate 6 and to a point near
an when any por- | the bottom of the reservoir. R

65 does much.more_quicldy t

L 130
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The pipe 28 'may'ha,ve both its ends open |
but inpractice the upper end is closed and the -

pipe provided with side openings as indicated

at 29 to better exclude the solid substance
{from entering and clogging the passage for

the liquid. By this pipe connection between

~ the generating chamber and the reservoir,

- much heavier than that below the
of the

10

- generating chamber is correspondingly m--|

15

~bination of a liquid-holding reservoir, a gas-
- generating chamber, means for supporting

25
~ substantially as descri

30

35

‘bination

the solution passing through the Pipe is so
ower end
Eipe, that the rapidity of 'circulation

throughout both the reservoir and the gas

creased. _ . .
* Having -described my invention, what I

-claim as new and desire to secure by Letters
~ Patent of the United States, is:

1. In a gas generator apparatus, the com-

gas producing solids in said generating cham-
ber, means mamtammg
circulation of the liqui

neutralized by an op%ﬂsgng
e i«

2. In a gas generator apparatus, the com-

‘bination of a hiquid-holding’ Teservoir, & gas-
generating chamber, a separating diaphragm
therefor provided with perforations in open
communication with said reservoir and cham-
ber and adapted to support solid substances,
and means whereby air under pressure is.
~ utibized to move the surface of the main body
of'the liquid upward to contact with said sub-~
stances, substantially as described.: =

‘3. In a gas-generator apparatus, the coﬁl-
f a-liquid-holding reservoir, a gas-

- generatmg.chamber, a,fsep&}‘&.tingdiﬂphmgr.n

40

cation -with said reservoir.and chamber, and
supporting solid substances, a tube closed at

one end, submerged in said liquid, and pro-

vided with an air chamber in the upper part-

a contingous return -
throughout said res--
ervoir and chamber, and means whereby an -
~excess of pressure of gas'is automatically |.
Ing pressure.of air,

| therefor provided with

: 3

thereof, and means supplying air under pres- 45
sure to sald tube at or towards the lower end
ol’said air chamber, whereby liquids entering

~sald tube are forced therefrom and the nor-

mal level of the liquid in the reservoir is
shifted to a point submerging said solid sub- 50
stances but not above the upper end of the
gas-chamber. -
4. In a gas-generator apparatus, the com-

-bination of a liquid-holding reservoir, a gas-
-generating chamber, a pipe in and extending 55

well towards ‘the bottom of said reservoir
provided with a discharge opening in a plane
with the normal level of the liquid in said
reservolr, means for opening and closing said
opening, whereby in filling the reservoir, the 60
normal level of the liquid is automatically . -
indicated by its discharge out of said pipe,
and means i’or' supplying air under pressure

to the reservoir whereby the reservoir may
be substantially discharged of its liquid con- 65

‘tents by air pressure above atmospheric pres-

sure, substantially as described. .

5. In a gas generator-apparatus, the com-
bination of a liquid holding reservoir, a oas-
generating chamber, a separating diaphragm. 70
perforations, a tube

Tlocated below the diaphragm closed at its

upper end, means for supplying air thereto,
and a pipe open at both ends and projecting

therefrom into the liquid of the reservoir a,ng 756
above the diaphragm and forming a passage,

‘whereby heavy Jiquid is conducted directly

1rom the generating-chamber to near the bot-
tom:-of the reservoir before mixing with the |
contents of the reservoir. . 8¢

. In witness whereof, I have hereunto set

my hand and aflixed my seal, this 15th day I

ng-.ch: sep , | of May A. D. 1907. =~
‘provided with perforations in open communi- |~ -

WILLIAM KIRKWOOD. [r. 5]
'."'W;itnesses': R o
| M. S. REEDER, ¥ |
~ dJno. G. Ervrorr,
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