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EDMOND R. COOK, OF SACRAMEN TO, CALII‘ORNIA ASSIGNOR OF ONE-HALIF
TO GEORGE F. IIEUSNFR O[‘ PORTLAND, ORKGON.

-APPARATUS_ 'FOR_GENERATING ACETYLENE GAS.

SPEGIFIGATION formmg- 10::111; of Let‘oers Patent No. 708,956, dated September 9, 190<.
Application filed B.prll 27 1901. Renewed August 16, 1902 Serial No. 119,968, (No model.)

To all whom it May concern:

Be it known that I, EDMOND R. COOK a
citizen of the United btates residing at S&emr

“mento, in the county of Sacramento and State
5 of California, have invented new and useful

Improvements in Apparatus for GGenerating
(zas, of which the following is a specification.

- ful improvements in apparatus for generat-

~ vo ing acetylene gas; and it consists of the parts

a,nd the constructions and combinations of

parts, which I will helemaftel describe and
claim.

The present invention is an improvement

15 upon my former patent, No. 670,196, dated

March 19, 1901, the improvements including
& casb-irou' generator.—head and a plurality of
carbid cylinders or vessels cast on this same
head, a seven (7) way valve with water and

20 gas passages and the connections thereof, &
Geltam arrangement of steam heﬂtlnw-eml

~and a 1earrau0'ement and reconstraction of
the tmportant parts |

2: tion is to provide means for overcoming the

tendeney of apparatus of this character treez- |
ing in extreme cold weather, which object I
attain by locating the valves and pipe con-
‘nections (which in my former patented con-
30 struction were located outside of the generat-
~ ing-chamber) within the generator, “and in-
say, three pipes and a.

stead of employing,
three-way valve for conductlnﬂ' water to the

carbid-trays I now use two. vertical pipes.

- 35 through whichand aseven-way valveand pas-

- sages I conduct the water to the carbid, this |
valve being the only valve to operate, essen-

tially, the whole dppamtus
In the accompanying dmwmtrs in which
40 similarletters of refer ence 111d1(3me like parts
- throughout the several figures, Figure 1 1s a
lonmtudmal sectional view of the dppamtus
bhowuw clearly the heating-coil arranged
ther ein Fig. 2 is an enlarged sectional view
45 of one end portionof the ﬂ'enemtmmehmnbel
- Iig. 3is an end view of Fig. 2 Flg 4 18
plz-m view of Fig. 2, the ﬂ*enemtmfr-(,lmmber
and its head belrw in section. I‘w 5 isa de-
tached view of the seven-way valve. Fig. 6

‘50 is a plan showing the valve-face with its ports

| and passages.

Fig. 7 is a detached view of
one of the spray-troughs and its hanger.
This apparatus is especially designed for
the production of acetylene gas and its stor-
age under a constant pressure, whereby the

supply to the burners is effected whenever

_ . | the cocks are opened under such conditions
My invention relatestocertain newand use-

that the burners will be kept clear and pre-
vented from clogging. It is particularly in-
tended for use on locomotives for headlight
purposes.

The apparatus, as in the former patent

1 consists of two chambers A and B, one super-

posed above the other. Ifor ,ordinary-uses

| these chambers may be formed in a single ver-
tically-disposed cylinder of sufficient length;
‘but I have here shown the apparatus as com-

prising a vertical chamber A and a horizontal
chamber B3, the two being connected together

and hewmw a pipe a e\tendmﬂ' from the bot-
1 tom of the (‘hdlllb@l A to near the bottom of
the generator B, so that water being placed
-- | in the upper tank will pass through the pipe
One of the essential objects of my inven-:

@ into the lower part ot the generator, pro-
ducing an upward pressure on any gas or
likemedium contained in the generator,which
pressure will depend on the height of the wa-
ter in the tank A. The head of the chamber
A is closed except for the opening ¢, having
a pipe through which the tank is ordlnauly
filled with water.

d is a smaller opening to connect with an

{ injector (not shown) by which the engineer
or operator can letin water in caseat any time

more is desired.

Within the tank A is a vertical tube e, ex-
tending to near the top of the tank, closed at
the upper end and having its lower end in
open communication with the generator.
Into this tube the gas from the generator
passes under whatever pressure may be pro-

duced by the height of the column of water,

as previously stated.
F'rom the upper end of the tubular cham-
ber ¢ a pipe J extends, passmﬂ‘ down to an

| elbow f', from which a plpef leads to a ver-

tical pipe ¢, which extends upwardly and
connects with a purifying-chamber f, the ob-
ject of which is to arrest any moisture which

| has reﬂched this point and condense it and
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any deleterious substances which may be car-
ried by the gas and which would ordinarily
c¢log the burners.

From theupperpartof the purifier /2 a tube
v extends and connects with a regulator, as
shown atj. From this regulator the gas is

delivered to the pipe 7' to passto the burners.

A regulator or some means of insuring a
steady light is essential. While the action
of the water in the chamberinsures a certain
constant pressure on the gas and would be
a sufficient regulatorin case the machine was
at rest, when it comes to use on locomotives
or where the jar and wash of the water are eon-
tinuous and violent it is necessary to have
means for relieving the otherwise serious

~ fluctuations in the head of gas.
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It will be understood from the arrangement
of the tubular chamber ¢, closed at the top,
that no gas enters the chamber A outside of
this tube and the conuectled pipe and related
parts, the chamber A serving simply as a re-
ceiver for the water when the latter is forced
out of the gevnerator-chamber through the
pipe a by pressure of gas in said chamber
and allowing the water to again return into
the generator-chamber wheu the amount of
oas therem has been sufficiently reduced.
Thl‘i generator-chamber has fixed in it the

horiz'onta,l chambers 39, which are here shown

as ceylindrical and having heads or caps on
their outerends,with suitable means for form-
ingtight joints. The carbid-c¢vlinders 39 are
both cast on or secured to the same genera-
tor-head, and each cylinder has a cover 7,
against the central portion of which operates
the pointor end of a hand-screw 1 for tightly
holding the cover in place. This screw Op-
erates throurrh the center of a clamp-bar 2,
the ends of whu_h enter the loops 3, bolted to
lugs on the generator-head by means of the
boltg 17, the edges of the said covers 7 being
provided with lags 4, Fig. 3, which, in con-
Junction with a fulerum or brace 18 on the
head of the generator and extending between
the two carbid-chambers, serves as a means
for loosening the covers of the eylinders when
the removal of said covers is desired. Bolted
to the head of the generator by means of tap-
bolts 6 is abracket 9, which holds in place the
seven-way valve, herenmftm described, said
valve having il;s stem connected with a ]ever-
handle 8. Tension-screws 9 are threaded in
an arm of the bracket 5, and their inner ends

bear upon the outer eud of the tmnmg plug

or valve 12, as indicated in Figs, 2 and 3,
lock-niuts 10 being employed to lock the
screws after they have been adjusted. The
generator-head 1s also cast or provided with
a casting 22, which serves as a housing and
valve-casing for the seven-way valve, and
the generator-head is also formed with a lug

45, 1n which 1s made saitable gas-inlet ports

26 and water-inlet ports 24, 25 and 27 and
gas-outlet ports 23 and 31 and water-outlet,
ports 82, the latter connecting with elbows
36 within the carbid-chaimnbers and provided

| trays.
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| with reducing - nozzles 85, having plugs 34

with holes for the discharge of water.

The seven-way valve 12 is in the form of a
long tapering plug. Itis provided with an-
nalar grooves, arranged as shown in Figs. 5
and 6, having lateral branches. The grooves
w and 7 in these figures are water-ports and
the grooves « are the gas-ports, the former
adapted to communicate with the water-ports
27 and the latter with the gas-ports 26 in the
lug 45,and the operation of which valve and
its ports I will hereinafter indicate. The
annular passage 30, Iig. 2, in the turning

70
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plug or valve 12 is a gas-passage and con- |

nects with a branch or passage 29, and an-
other of the annular grooves or passages con-
nects with the gas outlet-port 31, as shown in
Fig. 2. These ports or passages and the
water-inlet ports 32 33 control the flow of
gas and the admission of water, and all of

rald ports are controlled by the movement

of the single valve shown and described.
Fitted to the lug or casting 22 are the ver-
tical pipes 15 and 16, one being shorter than

Qo

the other and both serving to conduct water

to the water-passages in the valve or plug,
whereby upon the proper manipulation of
sald valve the water is delivered to the re-
ducing-nozzles and discharged upon the car-
bid in the carbid-chambers. Rising from
the carbid-chambers are also the pipes 13,
provided with safety or check valves at 14.
A long bolt 28 passes through the lug or
casting 22, and 1ts outer end receives a cap-
nut 11.
with an enlarged head 20, provided with a
countersink, a lug 21 being cast on the gen-
erator-head for the purpose of receiving the
countersink-head bolt. Connecting with the
countersink in the bolt 28 is the gas-con-
duecting pipe 19,said countersink bheing itself
a passage which communicates with the gas-
outlet passage 29 in the valve or plug 12.
The carbid-cylinders receive the carbid-trays
r, which are introduced whenever the gen-
erator-heads and their attached carbid- ey‘l-
inders are removed and the trays again re-
placed after charging. Above the ca,rbld-
trays are the spray-troughs G, having per-
torations J in the bottom, and these troughs
are slightly inclined, so that the ends at the
rear of the chambers are a little lower than
the front ends. These spray-troughs are
held up near the top ot the carbid-cylinders
by lugs or loops H and screws or bolts at I
in such manner that the troughs may be re-
moved at any time—say for the purpose of
cleaning—without disturbing or loosening
the loops which support them, Both ends of
the trays will be bllpp()]t@d by loops, as just
described.

It will thus be seen that water delivered to
the troughs will flow to the rear or inner end
and will percolate through the foraminations
and be distributed with considerable even-
ness from one end-to the other of the carbid-
As seen in Fig. 2, the generator-head

10D

The inner end of this bolt is formed
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nacking or gasket being mterpoqed between

- the head and casing to make a tight joint

and the casing bemﬂ' remforced at th1s end
to receive the bolts by means of a flange 41,

riveted -to the casing.

The dlaﬂ'rammatlc ﬁfrure ShOWS the outside

 surface of the turning plucr or valve and the

10

position of the water and gas ports, and the
outer end of this plug or valve has a mark or

notch n as a means of indicating which way

~the lever should be turned or pomted with
~ relation to certain designating marks or char-

- acters 011 the frenemtm -head, as shown in
15

I‘lﬂ* S.
As before desr*rlbed the pm ts 2w and y in
the valve are water-passaﬂ'es and the ports x

~are passages for gas, and two pipes 15 and 16,

- one shorter than the other,
- 20

connect with the
said water-passages. Now wheu the arrow on
the lever-handle is pointing at ‘All of

 passages, both water and gas, are closed, and
- the flow: of water and gas 1s shut off. When

25

~ the carbid-chamber No. 1and the water ports
or passages from the longer or higher pipe 16
At the same time

the lever is moved into a second position—
namely, with the arrow pointing to *“No. 1

on ’—the valve is turned and opens the ports
for the water-inlet from the short pipe 15 to

to carbid-chamber No. 2

there is opened the outlet gas port or pas-
sage from carbid-holder No 1 into the gas-

o condugtmﬂ' pipe 19, and there has also been

35

opened the gas- oublet port from carbid-holder
No. 2 into gas- conducting pipe 19.

~ with the arrow. pombmn‘ at ‘*No. 1 off ’—the

~ following result is effected, to wit: The gas-.
- port leading from the Gdt‘bld holder No. 1 is
closed, also the water-passage leading to said
| hold_er No. 1, and the valve has been. turned-
so that its water and gas ports are in open

_4.0'

~ communication with carbid-holder No. 2.

45

In another movement of the lever—namely,

‘'with the arrow pointing at **No. 2 on”—the

port for water-inlet from the short pipe 15 to

“carbid-holder No. 2 is opened, likewise the

~ conducting pipe 19 and gas-outlet port fa:‘m:r:lj
- carbid-holder No. 2 into ba,ld gas-conducting

. pipe 19. In other or fifth position of the le-

55 O

. ports open to. the other carbid-holder No. 1. |
~ Thus the object. of the seven ways of the
6o

- conduet gas from carbid-holder No. 1, two to
~ conduct gas from carbid-holder No. 2
. to eondncn water to carbid<holder No 1 four

port for water-inlet from the longer pipe 16

~ to carbid-holder No. 1isopened, also the aas-
5O

outlet port from carbid-holder No. 1 to gas-

ver, as when the arrow is pointing at ** No. 2

off,’ ? the gas-port leading from carbid-holder
No. 18 LlOSEd also the water- -port leading to
sald holder, which leaves the water and gas

valve may be stated generally to be: one to

, three

- to conduct water to car bid-holder No. 2 five

to.connect short water-pipe 15 with one car-
bid-holder only, six to connect.the lonfrel Wa-

When the
‘lever is moved into a third position—namely, .

| 43’ 18 bolted to the casing by tap -bolts. 44 a. ]

7 the |

and seven to conduct gas from both earbid-
holders to the conducting-pipe 19.

the other is brought about by the change of

travel of the water by the same rising to the

3

lers to The au-
tomatic switching from one carbid-holder to

70

higher. level-——namely, to overflow-pipe 16—

when the carbid holder or'chamber becomes

‘exhausted. This the present apparatus does
~without any manipulation ot the valve..
carbid in both. holders or

In
other words, the

generators will be consumed alteruately with-

‘out any change of position of the seven-way
| valve.

lve. The changing or moving of the valve
or its handle is necessary only for the con-
venience of the operator when recharging or

as an indicator to make manifest to the op-

erator which chamber water is ﬁrst feedmn
1nto.

proved seven-way valve and head issubstan-

To. operate thls &ppamtus mbh thl&, 1m-

75

80

tially the same as in my prior invention, ex-

cept there is one valve ounly to handle 1n

shutting off all gas and all water or to shut
from whichever carbid-

off gas and water
cylmder may be required and leave the other
one turned on. By having the arrow on the

valve-lever handle pomted ‘“No. 2 on,” Fig.

3, the carbid holder or generator No. 2 will
commence to make gas first when gas 1s re-
quired to be made bv the mthdmwal of gas
from.the apparatus by the burners or othex-

wise and will continue so to do.from. time to

time until this No. 2 carbid holder or gen-

erator has been exhausted, as the position of

the valve by having lever-handle 8 pointed
at *“No. 2 on.” connects the shorter pipe 15

with: earbid-chamber No. 2, through which.
the water has been flowing to No. 2 chamber,

until all the carbid therein becomes ex-
hausted. .
ber B, Fig. 1, until it will passdown through

the higher pipe 16 and-through the water-

| passages in the seven-way leve and into
carbid-holder No. 1 and continue to make

gas from this chamber untll it becomes ex-
hausted. |

1t will be readily seen that when plaelnﬂ'-,

the lever-handle of the seven-way valve so

that the arrow pointsat ““No. 2 on” the valve
will be In such a position as to allow the

shorter upright water-pipe. 15 to be con-

nected direct to carbid chamber or weneratm_
No. 2 only and the longer Uprlﬂ'ht pipe 106

will be connected to Lhe carbid chamber or

cenerator No. 1only, and naturally the water .
will commence to flow down the shortest

pipe first and go to whichever carbid-holder
the 1ever—handle S is pointed at. . Now hy

eha,nﬂ'mo* the valve-lever handle 8 s0.as to

have the arrow thereon point. at carbid

| holder or.generator No. 1 the position of the

ports in the valve will change so. as to .con-
nect the short upright. pipe 15 with carbid-
chamber No. 1 only and the longer water-
pipe 16 with carbid-chamber No. 2 onlv By

reversing the positionof the lever-handle No.

The water will then rise in . cham-

05
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ter-pipe 16 with the other carbid- holder on]y, | 8 it reverses the travel of the water that '




- water 18 shut o

- IT0O

20

<}

passes down these water-pipes 15 and 16.
When it becomes necessary to refill the car-

bid-holder toward which the lever-handle 8
18 pointed—say if it points at *‘ No. 2 on,” or
vice versa—all that is necessary is to raise
the lever-handle until it points at ¢ No. 2 off,”
Fig. 3, and in so doing the inflow of gas and
L from the carbid-chamber
No. 2; but it does not in that position affect
the operation of the other carbid-holder No. 1
In any particular, and in this position the
hand-screw 1 can be loosened and the clamp-
bar 2 removed, and then the cover 7 may be
removed by taking the end of clamp-bar 2
and putting it between the lug 4 on cover
and the brace 18 and pry down, which will
cause the cover to loosen very readlly 1n case
same should be stuck to gasket, and after re-
filling and restoring the carbld chamber and
replacing the cover 7 and clamp-bar 2 the

- hand-screw 1 istightened and the lever-han-
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chamber.

dle’ 8 may be moved so that the arrow will

point to the carbid-chamber opposite to the
one that has been filled, whereby the appa-
ratus will continue to make gas from the same
ﬂ'enera,tlng-chamber that has been partly ex-
hausted. At all times when the lever-han-
dle 8 is pointed at “No. 1 on” or at *“No. 2

on” the ports in the seven-way valve are in |

such a position as to allow the gas to pass
freely out of either or both carbid-chambers
up through seven-way valve, then through
and out of gas-pipe 19, Fig. 2. When the le-
ver-handle is pointed at “No 1 off,” the gas
will then pass through the seven- Wa} valve
from carbid-chamber No. 2 only, and when
pointed at *“ No. 2 off ” it will pass from car-

bid - chamber No. 1 only, and by changing

the lever-handle so that the arrow will pomt
straight up and at mark ‘¢ All off” all gas and
all Water will be cut off and prevented from
passing through the valve from either eylin-
der.
one or both of these carbid-chambers and be
throwing off gas this gas would then pass up
and out through pipe 13 and the safety-valves
14 and into the chamber B, and in so doing
would prevent any excess of pressure in the
The gas-conducting pipe is con-
nected to the openings from the seven-way
valve gas-outlets by being screwed into the
head of the long brass bolt 20, that has a
countersunk head and passes through lug
21 and generator-head and is held in position
by a cap-nut 11 on outer surface, as shown.

To receive any moisture from the gas before
it is delwered into the chamber e, I provide a
pipe ¢, substantially as in my former patent,

and the pipe g, which leads to the purifying-
chamber, also connects with a chamber A",
which is useful for drawing off collected mois-
ture. It will also be understood that the wa-

ter-spray troughs, carbid-trays, and all parts
connected therewith are freely removable for
cleaning or for other purposes and that the
recharging of the trays may be accomplished
while the apparatus is in operation without |

In case the carbid should be damp in

‘generator-chamber,

708,956

affecting the steadiness of the lichts—an im-
portant feature where the apparatus is de-

signed primarily for use on locomotives for
headlight purposes. Also the location of the
essential parts wholly within the generator
and the employment of the steam heating-coil
X, which passes back and forth substantially
throughout the vertical and horizontal por-
tions of theapparatus,overcomes all tendency
of the parts freezing in extreme cold weather.

In Fig. 2 the plug 38 is one used for stop-
ping the hole that the drill passed through
when drilling the hole for the attaehment of
the elbow 36 -

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

1. In a gas-machine, the combination of a
generator-chamber, a removable head for said
chamber and a plurality of carbid-cylinders
formed rigid with said head, a single valve
interposed between the two cylinders, and
provided with gas and water passages, gas
and water passages connecting the passages
of the valve with said chambers and means
whereby the valve may be turned to open
communication with one chamber and shut
off communication with the other chamber.

2. In a gas-machine, the combination of a
a removable head there-
tor, a plurality of carbid-cylinders cast with
sald head, a turning plug axially mounted be-
tween said cylinders and provided with inde-
pendent gas and water inlet and outlet ports
or passages, gas and water inlet and water
Inlet and outlet passages leading from the
plug to each cylinder, and means whereby the
plug may be turned to open communication
with one carbid-chamber and shuat off com-
munication with the other chamber.

3. In a gas-machine, the combination of a
generator, a removable head therefor; a cast-

ing or lug rigid with said head and ploJect-

ing into the U'enernmr-n]:narnber carbid-cyl-
1ndels rigid with said head, one on each side
of the Verblca,l plane of S&ld casting or lug;
gasand waterinletand outlet passages formed
in said lug and leading to each cylinder;

turning plnﬂ' or valve mounted in said cast-
ing or lug, and circumferentially grooved to
form passages or ports to connect with the
sald gas and water inlet and outlet passages
in the lug or casting; and means whereby the
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plug may be turned to connect its passages

with the corresponding passages leading to
either eylinder, and simultaneously shut off
the passages leading to the other eylinder.

4. In a ﬂas-maehme the combination of a
generator havlnﬂ' a removable head, said head
fcnmed with a plurality of carbid- cylinders

125

and an inwardly-projecting portion provided

with oppositely-leading gas and water inlet
and gas-outlet passages, one set of gas and
wa,teL passages leading to each cyhnder and
a single controlling- alve having gas and wa-
ter ports or passages adapted to connect with
the passages leading to one eylinder and

130 .
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- ripheral ports or passages adapted to register

708,956

the passages leading to the other eylinder.

5. In a gas-machine, the combination of a
generator; two carbid-cylinders contained 1n
the same generator-chamber, and gas and

water inlet and outlet passages formed in an

inward extension of the head of the generator;

and a longitudinally-extending turning plug

or valve mounted in said extension and pro-

vided with ports or passages adapted to reg-
ister with the inlet and outlet passages of
each cylinder whereby a single valve controls

the operation of each cylinder and one cyl-
inder may be cut out without disturbing the
operation of the other ¢ylinder.

6. In a gas-machine, the combmmlon of a

“generator; aplurality of carbid-cylinders con-

tained 1n Lhe same generating-chamber, the
head of said chamber having an inward ex-
tension formed with gas a,nd water inlet pas-

sages and gas-outlet passages, and one set of

md passages communicating with each car-

bid-cylinder; and a 10110'113ud111a11y extending
turnmg plug or valve mounted in said exten-

sion between the cylinders and having pe-

- with corresponding passages to and ,from each

30

“35

4.0

cylinder whereby the plug may admit water
to, and exhaust gas from, one cylinder and

then be turned to cut off this cylinder and
establish communication with the other cyl-

inder without interrupting the eontmuous

- operation of the machine.

7. In a gas-machine, the combination of a
ogenerator havlng a 1em__ovable head said head
provided with an inwardly-extending lug or
casting with gas and water inlet and outlet
passages formed therein; a plurality of car-
bid-cylinders in the single generator-cham-
ber; a turning plug mounted in the lug or
casting between.two carbid-cylinders, and
having peripheral ports or passages to con-
nect with the water and gas passages to each

~ cylinder; and a plurality of vertical tubes of

unequal height whereby water may enter the
shorter tube and be directed to one ‘of said
cylinders, and said plug may be turned info

“another position toestablish connection with

?'i"_SO

the longer tube and thus admit water to the
other cylmder and cut out the first-named
cylinder. | |

5

o q1multaneouql3 shut off communication with | 8. In a gas-machine, the combination of a

generator and a plurality of carbid-cylinders
therein ; a removable head for the generator,
said head having an integral inwardly-pro-
jecting portion formed with water and gasin-
let and outlet passages; an inwardly-extend-
ing turning plug mounted in the head; and
having gas and water ports; a longitudinal
bolt having a countersunk head or passage
and a gas-pipe connecting therewith; water-

inlet pipes of unequal height; and means

whereby the plug may be turned to establish
communication with one carbid- cylmder and

| cut out another eylinder.

- 9. In a gas-machine, the combination of ‘a

' oeneratorand aremovable head therefor; two

c‘a,-rbid-cylinders within the same generatorr
chamber; a turning plug and water and gas

passages therein and in the head and adapted
- to register to establish communication with

one cylinder and ecut out the other; a bracket
secured on theoutside of the head,and a screw

t mounted in said bracket and adapted to bear

against the onterend of the plug substantlally
as and for the purpose desecribed.
10. In a gas-machine, the combination of &

generator; a removable head therefor, pro-

vided with a brace or bar; a carbid-cylinder;

and a cover therefor having a projecting lug

said brace-bar serving as a fulerum for a tool
adapted to engage sa,ld lng and loosen smd
closure.

11, Ina ﬂ‘as-machme the combmatmn of a
generator; a plumllty of carbid - cylinders

-_therein; a.lug extending inwardly from the
“head of the generator and provided with water

and gas passages for each cylinder; a seven-
way valve in said passages between adjacent
cylinders and controlling the passages to and

both eylinders; and a gas-pipe communicat-
ing with the gas- outlet passage of the valve.
In testimony whereof I have hereunto set
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from each,whereby the valve may beadjusted .
“to establ] sh communication with one ¢ylinder

and cut out the other cylinder, or cut ount

95

my hand in presence of two subscribing wit-

nesses. - o
- EDMOND R. COOK.
-~ 'Witnesses: |

~ W. B. JEROME,

J. H. VINCENT.
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