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UNITED STATES Patent OFFICE.

PAUL DVORKOVITZ OF LONDON ENGLAND

APPARATUS FOR THE MANUFACTURE OF GAS

SPECIFICATION formmg pa.rt of Letters Patent No. 512 9560, dated J a,nuery 16, 1894
Appllretlen filed Mereh 31, 1893 Serial No, 468 498. (No model) Patented in England March 18, 1893, No. 7,893. |

To all whom it may concern.: |
Be it known that I, PAUL DVORKOVITZ

ehemlst a subject of the Emperor of Rusua .

leSIdmg at Fernwood, North Hill, Hlbhﬂ'ate

London, England, heve invented certam im-

pmvements in a,nd apparatus for the .manu-

factureof gasforilluminating or heating pur-|
pro-
ducts therefrom, also for the distillation of.
liquid hydmca,rbons and other matters, (for

poses and the obtainment of Va,lua,ble by

which I have obtained Letters Patent i in G1 eat

~DBritain, No. 7,893, dated March 18, 1893,) of
which the followmg 1S a specifieation.

My invention relates to the manufacture of
1lluminating gas from water gas and liguid or

liquefiable b ydrocarbons (Wthh I will herein-

20

after refer to as “o0il”) to the carbureting of
coal gas and to the distillation of liquid hy dro-

~carbons and to apparatus whereby the manu-

facture of gas or the distilling process can be

~ conducted in a coutinuous manner and with-

out loss of valuable by-products (aromatic
hydrocarbons) by gasification or burning, the
arrangement bemﬂ' such that the tar and other
by-products can be readily removed from the
~ apparatus and the parts wherem the ter de-f

posits can be readily cleaned.

According to my invention I pwwde agen-

- erator or ﬂ'enerators for the production of

30

water gas whlch generator may be of rectan-

gular or other smt&ble form divided by a par- |
tition into two chambers .each charged with

coke and alternately heated to mcandescence
by means of superheated air.

..._35_

“ 'perheated steam is admitted thereinto, which

- steam, in passing through the lnea,ndeseent'.'

coke becomes eonverted into water gas and’
passes from the said chamberinto a clmmber |
~1nto which oil is admitted to combine with
‘the water gas.
Vlously heated in tubes in what I mll call the
vaporizing chamber, as hereinafter described,
80 as to obtain in 113 the form of a mixture of
~ permanent gas and of condensable vapor of:
the aromablc hydrocarbons of the oil, I draw_ ;
~ the oil gases and vapors from the vaporizing |
| chamber by means of an exhauster or an ejec- |
tor through which the water-gas may pass’

a .-40

"The said oil ha,vmc-' been

When the coke
in one chamber is raised to the required heat -
the admission of air is discontinued and su-

pre-

I -

| them toward a calburetmﬂ' chember Whele
the said water and oil gas combine the ex-

hauster or ejector preventmﬂ- the o1l gases
and vapors from being forced back mto the
vaporizer whereby soluble by-products (aro-

55

matic hydrocarbons) are saved which would

be otherwise destroyed, the heavy tar de-
positingin acarbureting chamber from which
it may be readily removed when required,

the gases and vapors passing to a condenser

6o

or condensers in which the aromatic hydro-
carbons deposit, the parts where the tar de-

posits can be efficiently cleansed by passing
steam through the said parts. While the wa-

65

ter gas is being made in one chamber of the

generator su perhea,ted air may be introdueed

mto the other chamber thereof so that by the )

time the coke in the. chamber in which the
~gas is being made becomes cooled down, the

coke in the other chamber will be rendered
incandescent ready for thesuperheated steam

to be introduced so that the production of
‘water gas may be carried on continuously.
The combined water gas and oil gases and va-
‘pors may be forced or -drawn by the exhauster =~
or ejector into a separator or fixing chamber -~
| which serves to effect the plOdllOth[l of per- .
manent illuminating gas from the water gas:
-and hydrocarbon, but without the destruetlon B
-of the aromatic hydrocarbons which are ob-. == |
tained in the condenser or condensers thede- . -~
posit of the heavy tarsalsois further insured. | ?
The said separator or fixing chamber contains
an extended surface over or in contact with R
“which the combined water gasandoilgasand =
‘vapor pass, the said- chamber being heated = .
from the exterior by a furnace asswted bythe
_n'eneratm gas obtained in heetmg the coke. =~
in the generator, which generator gas may
also be used for heating the tubes in which
the D*a.81fy1nﬂ‘ and va,pouzatlon of the oilis -~
fj.effected ~The gases and vapors are thencon- =~~~
ducted from the separator or fixing ehamber - -
into and through a condenser or condensers‘

in which Valua,ble by-products in the form of o

suitable receiver.
may be so situated as to draw the gases and

. vapors through the carburetmn' chamber the .
| to dmw the 011 end ﬂ'as Venors 1nt0 it or pess ) ﬁxmﬂ' cha,mber a,nd the eondense1 or con— o

‘aromatie hydlocmbens will deposit and from o
which the permanent gases will pass into any
’I‘he exhausting device.
100°, .- |
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densers and to force the permanent illumi-

nating gas to the storage tanks or place where
it is to be used, or it may be otherwise ar-
ranged so as to draw the oil gases and vapors
from the gasifier and vaporizer and force them
foiward thrcucrh the other parts of the appa-
ratus. -

The apparatus can be used for making illu-
minating gas from oil, alone by cmlttmﬂ* the

introduction of water gas; or it may be used
for enriching coal gas or other gas by admit-
ting such gas in plcce of water gas, or 1t may

be used for distilling oil by using a tempera-

ture sufficiently lower than that used for mak-
ing gas so as not to convert oil vapors into

fixed gas, superheated steam where necessary

20

30
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. or retort in wlnch water gas is prcduced_

40

j'[,jg_o

‘being introduced into the apparatus to asmst
in the distillation of the oil.

In order that my invention iney be well un-
derstccd I will further describe with refer-
ence to the accompanying drawings what 1

consider the best means for carrying it into

effect in practice.

Figurelisa plan and Fig.2 a lcnmtudmal
Vertlcal section of an appamtus constructed

according to my invention, and Fig. 3 shows

an arranwement of valve for connecting as

required one or the other of the chemberq of

the gcneratcr with the earbureting chamber.

I‘lg. 4 shows in plan two carburctm,e: and fix-

ing chambers arranged side by side so as to.

be used alterna,tely tc carry on a continuous
process.
tion taken 31011ﬂ' the llne 1—2, Fig. 4, and Fig.
618°a transverse vertical sectlcn teken a.lcnrr

'the line 3—4, Fig. 4.

Referrmﬂ' to I1 igs. 1 and 2,Ais a freneratcr
This generator is divided by a partition ¢
into two chambers A’ A% each chamber being
cha,rfred with coke.

candescence by means of superheated air ad-

mitted to the lower part of the generator by
a supply pipe a® leading from the source cfﬁ_ --
supply of such superheated air. = -

' The air supply pipe or passage a? is pro-
 vided with a valve a® so arranged that the

superheated air can be dlrected into either
the chamber A’ or the chamber A? as desired.

- When the coke in one of these chambers ha,s,
 attained the required heat the valve at a®is

P operated so as to shut off the supply of air to

- 5%
-'-cha.mber of the generator.. -
-~ The generatar gases. pass from the cham-:

~ ber A’ A? by pipes or passages a! ¢® to apipe
At leading to a chamber C hereinafter de- |
sceribed in which the oil is gasified and vapor- |

66

this chamber and open the communication

between the supply pipe a@? and the other

ized, the pipe A*being pro wded with a three-

- way ccck or valve cﬁ by which the pipe A%
- may be made to communicate with elther_

chamber A’ or A? as required. .
B is a pipe for conducting superheated

steam to the generator A, thls pipe having

bmnches b b’ ﬁtted Wlth nwzles Zﬂ H3 and Z)

Fig.5 is a lcnﬂ*ltudmal vertical sec-

| for the oil which enters by the pipe d~.
tubes and tubular connections may have re-

for cleansing
| Thcse charﬂ'es of ccke i
~are heated alternately to a ccndmcn of in-

| buretlnﬁ' chamber C*

512,950

% commumcatmn 1'espect1ve1y with the up-
per and lower parts of the interior of the
chambers A’ A% The branches b b’ are each

provided at their junctions with the nozzles

b* b3 and b* b° respectively with a three way .

cock b and b7 by means of which the super-
heated steam may be directed into the upper
or lower ends of either of the chambers A’ or

A? or be cut off from both chambers as re-

quired. The upper and lower parts of the
interior of each of the chambers A’ and A*

are in communiecation by pipes or passages a’

a’ and ¢® c®respectively with a pipe or passage

¢t leading to a carbureting chamber C? ar-
ranged in the lower partof the heating cham-

ber Q in which the oil is gasified and vapor-

‘ized, the pipe or passage c* being provided

with a valve ¢ by means of which the cham-

| ber A’ or A* as required may be made to com-

municate with the said cerburetmw cham-

ber C°.
'Fhe heating “chamber C may be pro ovided
with a furnace C having a roof ¢® extending

from the front but leaving an opening at the

end farthest from the furnace by which open-
ing the hot gases pass into the chamber C on

70

15
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QO

thew way to the chimney which isin ccmmu-l |

nication with the opening c.

The carbureting ehamber C? ccnelsts cf a
tube set in the rccf ¢8 of the furnace and ex-
tending through and projecting frcm eech

end of the chamber C.

At intervals throughout the chamber O are

arranged tubes D Wthh extend to outmde the.

chamber and are connected by tubular con-

1Q0O

neetions d so as to form a continuous passage

-These

105

movable plugs at their ends as shown at ®

brickwork so as. tc protect them from burn-

ing..

‘pives e open into tubes F which descend
through the chamber Cand open into the car-
T have shown two se-
‘ries of tubes Fin ccnnectwn with the carbu-
reting chamber but I may use cnly one se-~

1'1es or more than two series.

The end of the chamber C* 'ferthest frcm
the furnace communicates with a fixing. cham-
ber G filled with fire brick or other mﬂterlel

‘purposes and the lower series

of the said tubes are prefembly surrcundcd“_ 3
Dby tubes d* of larger diameter built in the

110 |

The end tube of the series is'in commu-
nication with a pipe E from which branch -

120

presenting an ex_tended surfacc fcr the con- -

| tact of the gases. -
g 18 the cutleb for the oases frcm the ﬁa-—-* .
ing chamber to- which outlet 18 connected a
pipe or passage H leading to a ccndeuser I-
through which the gases and vapors pass, they :
afterward passing by the pipe & into another
~The. outlet frcm thls ecccnd}. |

condenser I?

.eondenser is connected by a pipe 7 to a fa.n cr'; _

exhauster K by which the gases are drawn

 pipe or passage ct thrcun'h which the water

136

through the apparatus and forced to the place .

of utllmatlcn or storage. The valve ¢® in the -

ST
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gas enters the ehamber (C?can be elosed when
‘water gas is not to be supplied. |

Instea,d of water gas heated coal 'ga,s*ma} be |

passed throun'h the valve ¢® into the chamber
5 C? to be enriched by the hydrocarbon vapor.

¢’ 1s a valve to prevent the gases or vapors
from passing too near to the rearward end of
the chamber C? and ® is a cock or valve by
which the tar which deposits 1 in the chamber
C? ean be removed.

The pipe E is provided with a stop cock ¢?
~ by which superheated steam can be admitted
- when desired to cleanse the tubes E and F.

[O

The branch pipes e are provided with cocks
¢’ by which they can be closed when desired.
When the apparatus is in-use for making

11111n:11na,tmn' gas from water gas and hydro-

carbon oil, and ebta,mmn* as aforesaid the

valuable by products (dremetle hydrocar-

20 bon), the chambers A’ A? of the generator A
~are charged with coke as herembefore de-
scribed zmd fired at the bottom. The valve
~a® is then opened so as to admit superheated
air into one of the chambers. Pr esuming
that the chamber A’ is to be heated the velve
a® is moved so as to admit the superheated
alr into this chamber until the coke therein

becomes incandescent, the obtained generator

- gas passing from this ehamber by the pipe or
30
heatingchamber .- When the coke in cham-

ber A’ has been raised to the required tem-.
- perature the valve a®is moved so as to cut off
the admission of airthereto and direet it into

‘the chamber A% Superheated steam is then
admitted to the lower end of the chamber A’

through the pipe B, branch b’ and nozzle b* |
“apparatus is to be used simply for dlbtlllmﬂ‘ |

by opening the three- -way cock 67 to so admit
the said steam. The steam inits passage up-
40
-~ chamber A’ produees water gas which passes
out through the passage a* and pipe or pas-
sage ct into the carbureting ehamber C?, the

pressure of the said gas pessmﬂ*thmucrh this | :
| described and the vaporized oil and steam

| pass out at the opening gand the oil distilled
can be condensed and separated in any ordi-
[y

The temperature will of course-be - -~
lower when distillation only is to be effected
| than when a fixed gasis to be obtained from
The fixing ’chamber G when distill-

~chamber acting as an ejector draws the oil
gases and vapors through the pipes I in the

' heatlnﬂ' chamber into the chamber C? where-
in they becomeintimately mixed with the wa-
ter-gas and pass therewith into the fixer G

> the exhaueter K also serving to draw the
mixed gases and vapors from the chamber C*
~and preventme‘ the hydrocarbon gases and
. vapors from being drawn back by I;he press-
gre of the water gas into the heating cham-
er.

and gas which it isdesired shall be converted
“1nto 1llum1na,t1_ng gasarerendered permanent.-
The separator or fixer G is heated externally

60 by the heat from the furnace and the gener-

~ ator gas admitted to the chamber C from~the_

ﬂenere,ter A while heavy tar deposits in the
chamber C? can be removed therefrom as re-
- quired through the valve &,

- and I*and therein the aromatic hydrocarbons

passage a* and valve ¢ into the furnace of

ward through the incandescent coke in the

The sepa,ra,tor or fixer ( insures that
the constituents of the hydrocarbon vapor.

The permanent
5 gasand uncondeneed aromatic hydroearbons |
‘pass from the fixer G into the condensers I |

Ime deposited and obtemed the permanent

K to the place of utilization orstorage. When

gas being forced therefrom by the exhauster
10

the coke in the chamber A’ of the genereter has -

cooled down and the coke in the chamber A*

has been raised to the required temnperature

the steam is shutoff from the chamber A’ by
the three-way valve b” and conducted into the

the carbureting chamber C* where it mixes
with the oil gases and vapors and passes
through the ﬁxex and eondensers to the place

ln'asee -as herembefere described.

chamber A? the water gas made thereby in -
1 this eha,mber passing therefrom by the pas-
| sage o’ into the pipe or passage c* leading to.

75

8o j'_ :

‘of utilization or storage of the pelmanent
When

‘clinkers are formed in the lower parts of the
chambers A’ A?the valve b7 is closed and the
valve b® opened so as to cause the steam to

enter the chambers through the upper nozzles

sald elmkers, the water gas passing from the

chamber in the manner hereinbefore de-
seribed. By working the chambers A’ A? al-

ternately as herembefore deseribed the manu-
facture of the gas may be continunons.
In Figs. 4,5 and 6 I have shown two car-

| b* and b3 and pass downward. through the
coke and thereby effect the destruction of the

QO ) - -.
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bureting chambere C? and fixers G such as

herelnbefere described arranged side by side

in one heating chamber C so “that when one . .

pairing or cleaning this may be done without
discontinuing the manufacture of the gas.
If the Water gas be omitted the apparatus
{ will make ﬁxed gas and aromatic hydrocar-
bons as by preduets from oil alone.

oil the valve ¢ for admitting water gas is
closed and oil is admitted at d? as befere,
superheeted steam being admitted by open-
ing the cock ¢*to meet the vaporized oil in
_the pipe E to assist the distillation. The tar
deposits in the chamber C? as hereinbefore

nary or cor venient apparatus suitable for the
‘purpose.

| the oil. -
ing oil acts only as a separator to separate

' the distillate from the tar. By closing the

‘nicate with the pipes I the sald pipes I may
| be cleaned by remevmg the st0ppers at thelr
upper ends.

I have shown the eerbmetmcr chamber 02
‘and the tubes D as being horlzonml but they

posed as to allow the dep031ted tar to pass
into the chamber C=. - o |
I claim as my invention-— -

1. In an apparatus for dlStllllnﬁ’ or ga&fy- |

of the said chambers or fixers requires re-

100

If the

103

110

120

‘cocks e® on the branch pipes e which commu- |
125

I may be otherwise arranwed and the tubes I

need not be vertical prewded they be so dig- =~
130

ing hydrocarbons, a heating chamberhevm o8
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o
-condenser with which ‘said heated passages
communicate, all substantially as deseribed.
- 2. In an apparatus tor distilling or
ing hydrocarbons, the combination in a fur- |

I5

~ the said chamber €, with a series of
passing through chamber C and opening at
their lower ends into chamber C?, and a series
of communieating pipes D passing through
1he chamber C, one end of the series commu-
‘nicating with an oil supply and the other end |
- with the pipes F, substantially as and for the |

- 20

25

30

35

tubing and opening into the tar-receiving
- chamber, and heated passages in communica-
tion with the tar-receiving chamber to carry

-ing hydrocarbons, the combination of a fur-

fire ﬁ}aee, tubing over-- the- latter for the cir-
culating and heating of oil under confinement,

a tar-receiving chamber over the furnace, and | -
- provided with an outlet through which the

tar can be removed, in combination with dis-
charge tubes leading from said circulating

off the gas and vapors from the latter, and a

gasify-

nace of a chamber C communieating with the
fireplace, a chamber C? in the lower part of
pipes K

purposes set forth. S
3. In an apparatus for distilling or gasify-

ing hydrocarbons, the combination in a fur-
nace of a chamber C*abovethe fire place, pipes

Fopeninginto the said chamber, pipes D con- |
nected with the oil supply and communicat-
ing with the pipes I, with a chamber G com-
municating with theoutlet of the chamber C,
substantially as and for the purposesset forth.
- 4. In an apparatus for distilling or gasify-

nace-having therein a chamber C? pipes D ]

connected to'the oil supply, pipes F communi- | X?itﬂéSsés_: U
~cating with the pipes D and opening into the |
chamber C?% and heating chamber G leading

from the chamber C?, with a condenser in com- |

Eto

| th

512,950

as and for the purposes set forth. .

5. The combination of a water gas genera-
r with a furnace provided with a echamber
C* having an inlet for the water-gas, a heat-
ing chamber C above the chamber C?and pro-

i munication with the chamber G substantially 4o

45

vided with pipes I, the lower ends of which

open into the chamber C?® and with pipes D
connected to the oil supply and tothé pipes

;
I' F all substantially as and for the purposes set

forth. -

6. In an apparatus for manufacturing gas

vided with a chamber C*in the lower part,
series of pipes D and F connected with the
oil supply and opening into the chamber C?

‘the chamber C? being provided with-an in-

let for water gas or other gas and ‘chamber -

G loading from the chambor C% with an ex-

hauster as and for the purposes set forth. -
7. In an apparatas for manufacturing gas,

the combination in a heating chamber of a
‘carbureting chamber C*in the lower part, the
| chamber C? being provided with a gas inlet

‘with a series of' communicating horizontal
‘pipes D, the lower end communicating with

the oil supply,adistribution pipe E connected
to the upper end of the pipes D, and vertical
pipes E connecting the distribution pipe E

and the chamber C? substantially as and for

the purposes set forth, - - - -
~In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. -

o P. DVORKOVITZ.

~ Ruborpn
- W. 1. WEEKS, o
- Both of 31 Lombard Street, London.

CHAS. NICKOL,

50

e combination of a heating chamber C pro-

55
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