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PaTeENT OFFICE.

FDWARD N. DICKERSON AND JULIUS J. SUCKERT, OF NEW YORK, N. Y.;- -

"ASSIGNORS -TO THE UNITED STATES ACETYLENE LIQUEFACTION COM: '

‘PANY, OF NEW YORK.

PROCESS OF PRODUCING AND LIQUEFYING ACETYLENE GAS.

SPECIFICATION forming part of Letters Patent No. 629,668, dated July 25, 1899.

| Appli'c:ﬂﬁnn filed Mﬁfﬁh 19,.1896-.'_ Serial No. 583,875, (No specimens,)

_Té ,a';_ZZ whom it may concerm: . N
‘Be it known that we, EDWARD N. DICKER-
soN and JULIUS J. SUCKERT, of the city,

county,and State of New York,have invented

a new and useful Process of Producing -and
Liquefying Acetylene Gtas, of which the fol-

lowing is a full, true, and exact description,

- reference being had to the accompanying
~drawings. | | |
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We find in producing acetylene gasin large

 quantities that under certain conditions the
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liquefying pressure duetoincreased tempera-
ture of condensing-water might at times ex-
ceed seven hundred pounds pressure, and in
order to meet this pressure very heavy gen-
erators have to be built. This not only in-
creases the cost of the apparatus consider-
ably, thereby rendering the production of the
liquefied acetylene on a large scale somewhat
expensive in first cost of apparatus, but, fur-
ther, is found to tend to cause a decomposi-
tion of the gas In some cases.
find that the cooling of the generators where

large masses of carbid ave being acted upon
is also attended with some difficulty.” To.

obviate these conditions, weé in the first in-

stance prevent the gas from attaining a lique-

fying pressure while -being generated and

thereafter employ mechanical compression in
reaching the ultimate high pressures required

for the liquefaction of the gas, and as the

compression of the gas by mechanical means.

would result in a high temperature of the gas

and its decomposition we provide means for .| p
_ _ | tact with large surfaces of carbid contained
Our apparatus will be readily understood

preventing a decomposing temperature.

from the accompanying drawings, in which

Figure 1 represents a diagramwmatic view,

senerally in elevation and im part section, of

our apparatus connected for operation; and

Fig. 2, a modification thereof, substituting

45
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an expansible for a rigid receiver.
Similar letters and figures of reference refer
to similar parts in our drawings.

In the drawings, A represents a wrought-

iron generator provided with flanged head 1
The head 1 is

and generating-chamber 2.
removable and is used for filling in the car-

bid to be decomposed and also for cleaning

| out the spent material. T'he heat set free by

We further

50
the decomposition of the carbid and water is
in great part taken up by the cooling-water
surrounding the generator A in the jacketed
space B. | . '
3 is a gas-pipe leading the generated gas
and intermingled aqueous vapor to the c¢ool:
ing-coil C, surrounded by water in the tank
D. The aqueous vapor condensed in the coil
passes as water though the pipe 4’ to the water-
tank E, and the gas leaving the cooling-coil
is econducted through pipes 4 and 5 to the dry-
ing-tank I, where the remaining moisture is
absorbed by exposing the gas tolarge surfaces
of the carbid contained in this tank on suit-
ably-constructed shelves 6 6'. Irom the drier
the gas passes through pipe 7 to the chamber
&, from whenee it is conducted to the suction-
inlet of the pump I, where the gas 1s com-
pressed and diseharged through thedischarge-
pipe 8 and enters the cooling-coil J. Krom
this cooling-coil the gas passes through the
pipe 9 tothe receiving and separating chamber
K and through the suction-inlet of the com-
pressor L. From the discharge-pipe 10 of this
compressor the compressed gas is conducted
to the cooling-coil M, and from this eoil it is
again led through pipe 10' to receiving and
separating chamber N, and thence to the suc-
tion-inlet of the compressor O, from which it
is finally discharged through the pipe 11 to
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the drip-chamber P, and thence through pipe

12 to the drying-chamber R, where in a com-
pressed condition it is again brought in con-

on theshelves1313'. Fromthisdrying-cham-
ber it passes through the pipe 14 to the con-

denser S, surrounded by a cooling medium

contained in the tank T.. The liquefaction

of thé gas takes place in this coil, and the

liquid is finally withdrawn info the receiving go
and shipping tank V. In Fig. 2, however,
the gas-tank A’ and its connections are not
shown. In place thereof the gasometer W is
shown with its containing-tank X and con-
necting-pipes 3" and 5. |

In carrying out the process the following
operations are followed: A known quantity

95

of caleium carbid is introduced by removing
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. through the opénings 1515 and spread to a
| {iniform- depth on the shelves 66’ and 13 13"

B ”the ﬂanﬂed head 1 mto the weuelator A and
18 splead over the lower muface of the gen-
erator by means of 'a rake.

1is then replaced and bolted tight. Intothe

driers F and R caleluln ca1b1d is introduced.

‘and also on the bottom surfaces of the driers.

- The openings are then securely closed.
opening the valves s, &, [, m, n, ¢, 1, and w
- cold'water is circulated dround those pornons_
. of theapparatus requiring a cooling medium.

~With the exception of the blow- off valve 17
and gas-exhausting valve 18 all valves at-
tached to the apparatus are opened, tmns-,j

10

~ 'porting - tank V being disconnected.
. COmMpressors H, I,and O are now set in Oper-f
~ation through. the belts Y Y, operating the

~ three compressors through the cranks at-
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tached to the shaft Z,and a vacuum is formed

in the generating 51de of the apparatus.

The water-pump a is now started and water

forced through pipes 18’ 19 and valve 20
into the. watex-tank E until a quantltv suf-

ficient to decompose the carbid in generator
A has been introduced.
is now stopped and valves 21 and pipe 19
gradually opened and a small quantity of
waterallowed toenter the generator A through
the spray-pipe 22. The acetylene oas thus

- generated by contact of the water wlth the

  35_

carbid displaces any remaining air in the ap-

paratus, passes then through the compressms *

H, L, and O and their conneetmmplpes and
forces out the air remaining in the liquefy-
Ing portion of theappamtus until pure gas

' is discharged at the bottom of the condenser
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S, The valve 25 18 then closed and the valve

21 soadjusted that asmall and uniform quan-
tity of water is sprayed on the carbid in the

generator A. The pressure now gradually
increases in the apparatus, which isindicated
by the pressure-gages 24 and 25. Pressure-
ogages 50 51 are likewise connected with the
intermediate pressure systems to the com-
pressors. The water - pressure -regulating
valve 40 1s now adjusted to maintain the
gas-pressure uniform and always below the
liguefying pressure by regulating the quan-
tity of water admitted to the ﬂ'eneratm the
valve 21 remaining open during this adjust-
ment. The general construction of this regu-

latmmvalve is as follows: It consists of a pis-
rod to a lever,
which in turn operates the valve 40. The

ton dbl&ﬁhed by means of a

lower part of this piston is exposed to the
pressure which i1t is desired to maintain in
the generator. DBy means-of a weight at-
tached to the lever operating the va,lve 40
the pressure operating below the piston can
be increased or reduced. Anyincreased pres-
sure over and above that at which the regu-

~lating-weight is set causes a rising of the pis-

‘ton and a closule of the valve 4:0
‘as the pressure is reduced in the generator
‘the valve 40 opens and allows Watel to feed

ASs soon

into the generator. Such valves are well

The ﬂanﬂ‘ed_head |

The water-pu mp &
dium surrounding this coil.

the gas already compressed.

known At t,he same time the &,peed of the
shaft Z is regulated so that it will correspond
to a certain extent with the water being ad-
mitted by the water-regulating valve 40 into
the generator A.

coohnmeml C, where a’ ]ELI’G‘e portwn of the

aqneous vapor contained in the gas is con-
~densed and, following the course "of the coil,
is dischar ﬂ'ed into the water-tank E, the gas,

however, passing through pipes 4 and 5 1nto

the cluer F and by contact with the carbid
contained therein the remaining ‘moisture or
a greater portion thereof is a,b'-stmeted from

The gas generated in the
ﬂ"enemtm A passes thr ou-:rh the gas-pipe 3 to’
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the cas, generating at the same time acety-

lene gas, which 1ntermmﬂ*les with the gas con-
| Tlle united gases are
then conducted from the drier thmuﬂ*h the

talned 1in the drier.

pipe 7 to the receiving-chamber G, Where ATy _.

‘small particles of hme_ whlch_may be carried

over by the gas are deposited. The gas is

‘then drawn into the opening & of the com-

pressor H and is discharged from the com-
pressor atan increased pressure through pipe
8 into the cooling-coil J, wherein the heat of

90

compression is absm a(,ted by the cooling me- -

‘The par tly com-
pressed and coo__led oas8 now passes through
pipe 9 to the second receiver K, wherein any
lubricant or condensable vapor whlch might
be contained in the gas is separated at thlS
pressure. I‘rom the chamber K the gas is
drawn through the suction-opening ¢ into
compressor L and is discharged therefrom at
an increased pressureinto the cooling-coil M,

‘where the additional heat of compression im-

parted to the gasisremoved. The c'ompressed

‘@as continues on its passage through pipe 10

to sepmatmmchamberN which receives any

condensable vapor which may have separated

from the gas at this pressure, and the gas

then continues on its passage through suc-

tion-opening d of the compressor O, wherein
the final compression of the gas takes place,
and it is discharged therefrom into the re-
ceiver P, wherein the separation of any vap-
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orized lubricant from the last compressor can

accumulate. The gas now passes from the

I15

final receiver thmun‘h the conducting-pipe .
12 to the drier R, wherem any additional

moisture it may contain is absorbed by the
calcinm carbid contained on theshelves 1313/,
thereby adding additional acetylene gas to
The combined
gases pass from the drier through pipe 14 to
the condenser S, where hquefactmu takes
this coil into the Iecewmﬂ-tank V, which
when filled is replaced with a new one.
When itis found desirable to change the re-

ceiverV, the valves23and 26 are closed the re-
ceiver dmeonnected, and a new one atmehed |

If during the operation of gener ating gas an
excessive pressure should occur in the gener-
ator A, it can readily escape by means of a

safety- Valve_ e, attached to the pipe 27, lead-
ing to the 1"eeeivi1.1g-tﬂn1{= A’ from whence it

120

place, the hqueﬁed gas being withdrawn from -
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- purposes will rise to seven hundred pounds

20

~ volume is so proportioned that the gasiscom-

30

35

" inch, from the second compressor two hun-
‘dred and twenty-five pounds per square inch,

40

45

can be fed to the compressors through the |
~ pipe 28byopening the valve 29, which remains
 closed during the process of generating the.|
o | takenin and discharged from each compressor
by proportioning the speed accordingly, so
{ that the pressure-gages 50 and 51 may be used
| as an index for the regulation of their speed
or of the volume of gas to be drawn in and
expelled from each compressor. o

oas, but which remains open upon starting
when a vacuum is being formed in the appa-
ratus. ' o o L

In the operation just described the pressure
maintained on the generating portion of the

~ apparatus—that is, in the generator, connect-
10

ing-pipes, cooling-coil, drier, and separating-

chamber G—varies from fifty to one hundred
pounds to the square inch, and can be in-

creased, if desirable. The compressors H,
L, and O therefore will have {o increase the
pressure from.that stated to the liquefying

pressure of the gas, which in case water of

70° or 80° Fahrenheit is used for condensing

per square inch.
When the apparatus shown in Fig. 11s em-

ployed, suilable pressures are as follows:

Feeding to the compressors with a pressure
of one hundred pounds persquare inch their

pressed in the first cylinder to two hundred
pounds per square inch, as indicated on the
ocage 50, in the second ecylinder to three
hundred and fifty pounds per squareinch, as

indicated on the gage 51, and in the third cyl-

inder to liquefying pressure, which 1is, ap-
proximately, seven hundred pounds per
square inch, as indicated on the gage 2o.

Feeding to the compressors at fifty pounds

pressure the volume of compressors can be so
proportioned that the discharge from the first

compressor will indicate a pressure of one

hundred and thirty-five pounds per square

and from the third compressor the liquefying
pressure of the gas. Feeding from the gas-

ometer, as shown in Fig. 2, at atmospheric

pressure the compressors can be so propor-

tioned that the discharge from the first com-

pressor will indicate a pressure of forty-five
pounds per square inch and from the second

~ compressor two hundred pounds per square

59 P
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Instead of proportioning thesize of the com-
ressors as aboveand connecting them on one
shaftitmay befound desirable when the appa-
ratus isto be used at times for compressing the
oas from one hundred pounds toinitial pres-
sure and from that down to atmospheric pres-
sure or below to divide the compression in

three equal stages—namely, from one hun-
dred pounds to three hundred pounds in the
first compressor, to five hundred pounds in
the second compressor, and toseven hundred
pounds or liquefying pressure in the third

compressor, or from atmospheric pressure to

two hundred and thirty pounds.in the first

compressor,tofour hundred and sixty pounds

in the second compressor, and to seven hun-

dred pounds or liquefying pressure in the
third compressor. Inorderto maintain these

ator.

be necessary to separate the three compress-

OIS 80 that they can be operated at different
speeds, thereby varying the amount of gas

‘The cooling-coils interposed

pression of the gas, and an economy in power
is thereby obtained and decomposition pre-

vented. The water-jackets surrounding the

70

75

_ between the
‘compressors materially facilitate the com-

80

compressors H, L, and O, which are fed with
water by opening the valves 7, u, and w, also

maintain the compressors at a uniform tem-

perature during the compression of the gas.

It is obvious that the cooling of the com-
pressor or COmpressors cools the gas in con-

tact with their walls, and this we regard as -

exceedingly important for the reason that the
heat which might tend to decompose the gas

is generated in these compressors in the act
of compression, and- consequently should be

abstracted at that point in order to prevent
the decomposition within the compressor.
It is obvious that the function of thus eool-
ing the compressor and preventing the de-

Q0

95

composition of the gas is entirely different

from the function of cooling the ordinary com-
pressor not operating upon a decomposable
gas. After the charge of .carbid in the gen-

erator A is exhausted a vacuum is formed in

ICO

the generating portion of the apparatus by .

the compressors H, L, and O.

The valve 29 -

on relief-tank A’ is opened and any gas con- |

tained in this tank is also drawn from this
portion of the apparatus. The valve 50 on
pipe 3 and the valve 21 on pipe 19 are now
closed, the detachable head 1-is removed, and

the spent carbid withdrawn from the gener-
A new charge of carbid is then in-

serted and the head 1 replaced and secured,
and the air is then discharged from the ap-
paratus by opening the steam-valve 31,which,
operating the exhaust-injector f, withdraws
the greater portion of the air from the gen-

' erator, when the valve 18 is opened. 'This

having been accomplished, valve 13is closed.

‘The water-pump « is then started and a suf-

ficient quantity of water is pumped into the

‘water-tank E, and by slightly opening the

valve 21 a small quantity of water is intro-
duced on the earbid, so that sufficient gas 1s
generated to again bring the interior of the
oenerator to the atmospheric pressure which
is indicated on the gage g. 'The valve 18 is
now again opened and the gas contained in
the generator discharged therefrom until a

partial vacuumis again formed. Valve 181s

then closed, as is also steam-valve 31, and
valve 30 opened, the water-regulating valve 40

having been previously adjusted. Dby open-

ing the valve 21 the operation of the appara-

tus is repeated, as previously described, the

105
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proportions of the final compressors, it will i valve 29 in the meantime having been closed.




valves 34 and 35 on drier R are closed,

10
carbid withdrawn and replaced with fresh

material.

In this manner under the conditions stated:
the pressure on the. generating side of the ap-
paratus is. mcwased to one hun(h ed pounds |
pressure, which is gradunally reduced as the

carbid becomes exhausted
In case it is desirable at any time to 1eplen-

ish the carbid contained in the dmers F and

R the valves 32 and 33 on drier F and the
various outlets 15 are opened, and the Spent

In case uncondensed gas or air ac-
cumulates in the liquefying portion of the ap-

- paratus it is expelled therefrom by opening

- liguefaction of the gas and also for cooling the-

20

25
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to fmm aQ combnmtlon ~of both apparatuses, | & serles of oper a,tmne meﬂnwhﬂe mamtmn-—-'

entrance to the carbid-drier.

the blow-off valve 17, attached to the drier R.

At times it may be found desirable to use an
artificially - cooled ‘medium for facilitating

gas compressed by the compressors. In{ that
case the valves k, I, m, and 36 are closed, the

~ valves 37, 38, and 39 Opened, and the coolmﬂ'

medium cuculated through pipes 41, 42 and
43, the outlets 44 and 45 belnn" closed on the

coolers J and M. . From the outlet 46 the cool- |
-compres&m the subject-matter of- t]llS appli-

Ing medium is conducted through suitable

pipes to be recooled and again circulated

through the pmtlons of bhe apparatus as de-
scribed '

InFig. 2anaddition to the appmatus shown
in Fig. 1 enables the generation of the gasin
the ﬂenerator at atmosphel 1¢c pressure, the gas
bemg conducted to the gasometer W thxouﬂh
pipe 8" and is w1thdrawn therefrom thlouﬂ'h
the pipe &', carbid-drier F, and separator G
to the compressor H, where the same opera-
tion takes place as -described in Fig. 1—
namely, the compression and subsequent
liquefaction of the gas. Itis veryimportant
that too much pressure and consequent heat
shall not simultaneously exist in the liquefy-
ing gas.
valves 52 53, carrying back such excess of
pressure to the low-pressure side of the com-
pressors. The .relief-valve 52, for instance,
in the apparatus shown in Fig. 1 may be set
at two hundred and fifty pounds and the re-
lief-valve shown in Fig. 2 at sixty pounds.
They conneect with the pipe 54, which may en-

ter the carbid-drier F, or at some other suit-
able point on the 811{3131011 side of the com-

pressor H. -
The cooling-coil Cin Flﬂ' 2 may not be nec-

essary if the gasometer 1s 1a1 ge and the cool-

ing effect of .the atmosphere is taken into con-
sideration; but where the gas is generated in
large volume considerable aqueous vapor will
no doubt pass through the-gasometer, with

the gas issuing therefrom and can be sepa-

rated in great Dalt by the use of the cooling-
coil C, as shown.
and closinﬂ' the valve 32" the gas can be al-

lowed to-pass directly from the generator to
the carbid-drier F, or by closing the valve 32’
and opening the valve 82" it can be compelled

to pass through the cooling-coil € prior to its

the

Consequently we provide relief-

By opening the valve 32’

If it is desired

B the recewmg tank A’in Fig. 1 can be readlly ]
‘attached to the apparatus shown in Fig. 2.
"The use of the gasometer and generation of *

the gas at atmospherlc pressure may at times
be adxf*lsable when a carbid containing a large

percentage of impurities 1s being operated_' '

upon.
ume of gas generated from the carbid at a
lower pressure is larger in amount than that
obtained when the gas is genemted from a
carbid under pressure, as described in Fig. 1
“When in this specification we descmbe
water as a means of decomposing the carbid
compounds, we also mean to include thereby

In that case it is found that the vol-

75
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other equivalents, such as the vapor of water

or suitable hydrates. It is also obvious that

some portions of the process herein deseribed
may be advantageously used without em-= .

ploying the whole process and that some

parts of -the apparatus are also useful w1tha-
out the use of the entire combination. |
We do not in this application claim any
pmcebs in which in a single compressor the
cgas 1s compressed w1‘oh0ut cooling. in such

cation bemw limited to the subject-matter of

the claims.
this apphcatmn as filed has been applied f01

'640 503 filed June 12 1897 and Serial No

GGO 878 filed Decembel 1897

‘Nhat we ¢claim as our mventlon and desire
to secure by Letters Patent, is—

1. In the production of 11queﬁed acetylene
aas, first generating the gas by gradually
brmﬂ'mn‘ togethu Wdtel and an acetylene-
producmﬂ' carbid in such proportions and so

regulated as to prevent a 11quefy1n pressure,

sl

Part of the subject-matter of

05
100

10§

a;nd then mechanically increasing the pres-

‘sure upon the gas to the quuefyinfr—poinr '

meanwhile maintaining the gas below a de-
composing temperature by a,bstractmg the

heat during the operation of compression as

the same is there generated substantlally as

described. =
2. In the production of hqueﬁed acetylene

oas, first generating the gas by gradually

blmn‘mﬂ* ton‘ethm “a‘rel and .an acetylene-.

pr oducmﬂ‘ earbld in such proportions and so
regulated as to preventa liquefying nressure,

110

115

artificially cooling the mixture during the

generation of the gas to prevent decompom-
Llon and then meehamcally increasing the
pressure upon the gas to theliquefying- pmnt

{ while maintaining the gas below a decom-
posing temper a,tul'e' by abstracting the heat
during the operation of compression as the

same is there generated, qubstantla.lly as de-
scribed. |
3. In the produaction of hqueﬁed acetylene
gas, first generating the gas by
bringing together water and an acetylene-
pwducmﬂ' carbid in such proportions and so

regulated as to prevent a liquefying plessure
and then mechanically inereasing the pres-

sure upon the gas to the 11quefy1nﬂf-pomt by

gradually

120

125

130
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B

_ mg the oas below a deeomposmﬂ*tempm a,tme | abstractm# the heat dunnn' the opeiatlon of

10

substantlally as described.

4, In the production of llqueﬁed acetylene

oas, first generating the gas by gradually |

bringing towether wa,ter and an acetylene-
producmﬂ' carbld in such proportions and -so
regulated asto preventa liquefying pressur e,
and then mechanically increasing the pres-
sure upon the gas to the llquefymu‘-pomt by
a series of oper_atmns meanwhile maintaining

the gas below a decomposing temperature by |

‘compression as the same is there gener ated,
substa,ntlally as deseribed.

In testimony whereof we have swned our 1g
names to this specification in the presenee of |

- two subscrlblno' Wltnesses

- K. N. DI(,K]LRSON |
| J ULIUS J SUCKERT
Wltnesses o
H. COUTANT
ERNEST HOPKINSON
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