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larly to that kind of apparatus by which itis.

20

3G

i

"UNITED STATES

vl - FHIY

. gy gl il ST af

JOHN HENRY RICHARDSON DINSMORE
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SPECIFICATION forming part of Letters Patent No, 413,226, dated October 22, 1889. |
Application filed July 18,1888, Serial No, 280,309, (No model.) Patented in France July 17, 1888, No. 191,851 in Belgiom
July 18, 1888, No. 82;605; in Spain October 2, 1888, No, 8,519} in Canada Novnmber 16, 1888, No. 30,201, and in Aust.na,- -

Hunga,ry.]'auu&ry 13; 1889, No. 29,683 and No 49,982, . -

To all whom it may concerm:

Be it known that I, JOEN HENRY RICHARD-

SON DINSMORE, a subj eot of the Queen of Great

Britain, and a resident of Liverpool, Lanca-
shire, Enwla,nd have invented certain Im-

Pl"ovements in Appmatus for Making THumi- ;

nating-Gas from Coal, (for which I have re-

ceived Letters Patent 1 in France, No. 191,851,

dated July 17, 1888; in Belmum No. 82,609

, dated July 18, 1888; in Canada, No. 30,201,

dated November 16 1888; in Austlm-Hun-_
oary, No. 29,683 and No. 49,952, dated Janu-

cary 13, 1889, and1n Spain, No. 8,519, dated
October 2, 1888) of which the following is a

speci catlon
This invention relates to apparatus for

manufacturing illuminating-gas from coal in
closed vessels or retorts, and more particu-

or has been proposed to render permanent
practically all the heavy or tarry vapors or
liquids, as well as the lighter products given

off from the coal by distillation, and to so

make them useful for the production of light
and heat. |

My present invention has mainly f01 1ts ob-—_
ject, among other things, (@) to.convert the tar |

OT tarry vapors or llqums given off from or re-
sulting fromthe mauufaetul ¢ of gasfrom coal

into permanent gas; (b) to carry out thisand

other objects incident to the said manufac-

ture by apparatus in which the ordinary re-

torts of gas-works are rendered available for

- making gas according to my invention, and

35
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passed to be

(¢) to provide certain constructions and ar-
rangements of parts by which this invention

can be most eonvemently practiced.

For convenience of description I will set

forth, first, that part of my invention relating

to the mode or arrangement by which I ren-

der useful the existing ordinary retorts of

gas-works to the manufacture of gas accord-
ing to my invention. This] effect as follows:

The ordinary distilling-retorts may be taken
in their existing arrangement; then above
each bench or group of them I arrange one

retort or a set of retorts through whlcll the |

cgases after leaving the dlstlllmﬂ*—retcnts are
Xed The fixing 1*et0rt or re-

| tmts are heated by the same fuma,ce ﬂ'ases
‘which are used to heat the dlbtﬂhllﬂ‘—l‘et(}l‘ts

o

On or in connection with these 161:0]:'135 I use

a tar or 11(11101 seal or seal trongh or chamber, y
by which gas is prevented f]OI]l flowing back

and escaping when a retort-door is opened

and from which the tar deposited in it is
caused to pass to the fixing-retort.

T also use
on or in connection w1th 1311ese fixing-retorts

a cooled passage or passages by which the

well - known difficulty of “stopped” or
blocked-up pipes or “ passages 7’ is prevented.

The cooled parts preferably consist. of pas-

sages kept in a comparatively cool condition

by water or other fluid circulated round or

over their exterior; but any other cooling-
fluid may be used. These cooled passages,

T

60 .

besides preventing stopped pipes, condense
and arrest a poxtmn of the tarryor heavyva-

pors in the gas; and these condensed liquors

fall back 111‘(0 the ".131110*—16‘50113 and are con-
verted into permanent gas. Into the heated
retorts 1 also introduce tal condensed from
the gas after it has left such retorts.
retmned tar may very conveniently be de-
lww ed into the seal troughs or chambers. "
The illuminative qua,hty of the gas pro-
duced by the apparatus Just degcubed 1S ¢on-

siderably higher than that possessed by gas
produced in “the ordinary way from coal, and

the quzmtlty given oif from a given quanhty

of coal is albo far ﬂ‘le&tel thau that manu-
factured by the processes eommonly prac-—.

ticed.

The above description sets forth ﬂenelally |

the nature, object, and purposes of my inven-

~tion; but to make the same movre clear I will

now pl oceed to describe it with the aid of the

drawings accompanying this specification and
The drawings, to-
gether with the following description of them,
set forth examples of a,ppalatus or plant in

fmmmw a part thereof.

and by which the manufacture of gasaccord-

This-

70

go"-" |

90 __

ing to this invention may be convemently” :
a,nd successfully conducted. At the same

“time they illustrate apparatus. Specla,llv de-"

qwned for carrying out my invention.

In the drawings, Figure 1 shows in sec-_.'_ _
tional elevatlon an appal atus embodymﬂ' m-




- provements according to my invention.
2 1s an end view,; partly in section, of the ap-
- paratus shown in- Iig.
modified arrangement ot the apparatus illus-
trated in Kigs. 1 and 2
view, partly in: section, of . ‘bhls.appamtus
Figs. 5 and 6,respectively, are & sectional ele-
. vation and plan of a slightly-modified form }

- and arrangement of the parts connected with
the heated retort illustrated in Figs. 1 and 2.
. Throughout the: figures of the drawings
- like letters and

10

| :I'S'
. the-ordinary distilling-retorts of a bench set.
- closely together in the ordinary way; BB, the:|
- fixing: retor*t common to all the retorts A; €,
~ the: seal—chmnber which 18 1in: the form OE a |
« are the'|
ascension-
pipes and dip-pipes, respectively, communi-

50

1. Fig.

2; and KFlg. 418 an end

Figs. 1 and 2 of the drawings, A ionate
Figs. 1 and 2 of the drawings, A designates

trough, and ) kK cooled passages. :
retort-months, and «’ ¢* are: the

- eating between the retorts A and the seal-

a-bench.

3
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trough C.

lated.

It will, however,

tion can be applied and earr 1ed out in benches

of retorts having three distilling-retorts and
- upward, '3;(3(301"(11110'13 as the number of re-
. tOl‘tS existing orrequired 1n gas-works varies.

. Assuming that the beneh of distilling-re-
1:01:"(8 111u%tmted 1n. this example l‘eprebents
—one of a number of benches having four or
five retoris 1n each, then, mainly, all that 1s

necessary to do to 1"ender the existing retorts
applicable for use in carrying out this inven-
tion is to introduce the fixing-retort B (or, if
five distilling-retorts exist, remove the upper-
most and introduce the fixing-retort) and
apply the seal-trough and cooled passages,
the main parts bemﬂ elither retained or othu*s
used in their places, as may be required or
deemed expedient.

The seal-chamber C and cooled passage D
consist of a horizontally-arranged trough and
a passage descending from such trough at
right angles to it, the whole being supported
upon the upper end of the vertical entrance
b of the retort B. The lignid of the trough,
which will consist chiefly of tar, ammoniacal
liquor, and some watery liquor,is maintained
in 1t at a constant level by the wall of the
passage " and overflow-pipe ¢’, and the dip-
pipes a® are immersed in the liquorto a depth
just suificient to seal them under working
conditions. The cooling-passage D is com-
posed of annular walls RE d3, leaving an an-
nular space d* between Lhem in which space
the cooling-fluid, preferably water, is circu-
The bottom of the trough C is also of
double formation, as shown, formmﬂ a space
for cooling-filuid. 'This space and Lhe space
d* of the cooling-passage 1) communicate
freely with each other, and the cooling-fluid

Tig. | used is common  to both.::

‘the tar 1n it 1n a finid state.
viousif the cooling-fluid be water thatits tem-

3 shows a

be explained. .

figures are used to denote |
 like or corresponding parts of the apparatus
- With reference, in the first instance, to |

- The retorts A are those:in which!
the coal 1s distilled in the usual way, and are
~setin.any known way..

- of the ordinary retorts A are used and setin
be evident that
the 1mprovements according. to. this inven-

In the example four

“the retort B.
through the space ¢
being prowded as will be understood.

ing
S fOHO'W

- 413,226

and effect of cooling the trough C are to keep

1t will be ob-

The chief -:object .

o

perature will be Conbldt,.mbly greater than

tion of .carbon or piteh therein.

i that of the atmosphere; but it WLH be suffi-
ciently low for the purposes which will now
The combined effect uponthe.
trough C and passage D is that the tarin the
i trough Cis kept in a freely liquid state and.
the passage cool enough to prevent deposi-

It will be
.'| seen that by sealing the pipes from: the dis-

75

SO L
tilling-retorts, as desc¢ribed, and providing a =
common outlet d” to the common fixing-re-

tort B no through-communication between

the fixing-retort and the distilling-retorts A
-exists, and that when any one or more retorts
A are opened for any purpose the escape of

cas from the trough back to such retort or

retorts is prevented and the process of dis-
tillation in the others is not impeded.
cooled: passage K, at the exit end of the re-
“tort B, consists of outer and inner walls ¢* ¢*

-11.a,vmn between them the annular space 33 |
Onto the upper end of this passage the out-
let-pipe F is placed, and the passage itself 18
supported by the vertical exit portion 7 of
The cooling-fluid 1s eirculated
e, mlet and outlet plpe%w

The
'905 o

- The operation and effects of ;nmlmfaetm’--= |

g gas in the apparatus above set forth are

posits a part of its tar and condensable mat-
ters, such as ammoniacal vapors. It then
passes through the artificially-cooled passage
D, wherein further quantities of the tar and
other condensable matters in it are arrested.
After leaving this passage the bulk then
passes onto the fixing-retort B. In the con-
dition the gas enters the duct a consider-
able portion of it is not permanent; but in
passing through it the whole is subject to
the heat of the fixing-retort, and thereby the
oreater part of the non-permanent portion
is rendered permanent. Atthetermination of
the fixing-retort the gas comes under the cool-
ing influence of the artificially-cooled passage
E, and the greater portion of the tarry or non-
permanent vapors still existing 1n the gas are
condensed and arrested. The matters con-
densed in this passage K, as well as the heavier
portion of those condensed in the trough C

‘and passage D, (and the returned tar, as here-

inafter described,) fall back into the retort B,

and in the presence of freshly-distilled gas

from the retort A are converted into gas.
The ammoniacal and other lighter liquors
condensed in the trough C are, however,

drained away by a pipe ¢’, which is placed at
such a height in the trough as to drain them

off, but so as to leave the heavier maftters,
 mailnly tar.

This latter liquid, being the

100 .-
The eoal is placed in the retorts
A and distilled by heat in the ordinary way,
and the gas evolved from the coal is passed
into the common seal-trough C. Here it de-

Iols

110
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- In order to get into the retort B.
automatwally, as follows: Assoon asthehead | i

"4*17"3,*2'2"'6 '

heavwst lies at the bottom of the tlou gh, and |

it has to be raised over the lip of the pipe d’
T'his is done

of the lighter liquids in the trough Creaches
a certain level the tar lying at the bottom of

the trough is forced under the lower edge of

"~ the pipe CZ up between this pipe and the pipe

10

d’, and so on up to the level of the lip of the
ovelﬂow-mpe d’.  When it riges to this level,
it falls over the lip and flows down to the
lower edge thereof, from which it falls direct

- onto the hw*hly-hea,t(.,d surface of the bottom

20

25

of the retort B. The pipe d’ is purposely
made smaller than either the passage D or
the entrance b, so that the liquids falling from
the pipe d’ shall not, in falling toueh any

heated surface which is not 1ed ]101: and of
The

suificient temperature to gasify them.
pipe d’ is so made that this end is obtained,

and the lower part of the passage D is also

contracted at d° whereby a like effect is ob-

tained—that is to say, the matters condensed

within the passsage D gravitate to the con-

tracted opening 5, whence they fall direct on-

to the bottom of the retort B. 1 have found

~thatif tar be supplied to heated pipes or re-

torts, in the manner I have just described—

- that is, direet on to red-hot surfaces and in

30
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the"presenee of gas freshly distilled in the re-

torts—mnearly the whole of the tarisconverted

mto permanent illuminating-gas; but if the

tar be allowed to flow to heated ducts or pipes
over a surface of gradually-increasing heat,

or one not at a red heat to one that is led-hot

the greater part of the tar will not be distilled |

or ﬂ'a51ﬁed a large proportion of it being
depomted as pllch upon that part of the sur-
face which is not red-hot. The construction

of passages D and E above set forth affords a
effecting
gasification

very convenient means or mode of e
the complete, or nearly complete
of the tar.

A suitable tempemtule to WLIG]_I the re-
torts may be heated and at which they may

be worked is that denoted by a clear cherry-

“red color, known in gas—nmkmo‘ asa “ medium

| tempelatme ?

- the condensing and washing apparatus.

55

After the gas leaves the dl&tllhn o appma-
tus illustrated 1t may be eonducted through
a consgiderable length of inclined pipe, as is
very commonly pmcueed before delivery to
In
this pipe, and a,lﬁo in the process of washing
and condensing, a certain quantltv of tar w 111
be removed from thie gas. Now, this tar I
bring back to the dmtllhnfr a,.ppdmtub, by

~ gravity or otherwise, to eonvert it into gas,
- and introduce it preferably into the sea,l—

60

trough C by a pipe ¢, whence it findsits way,

vuth the tar deposned therein, into the fixing- |

retort I3, as described, and is thele G‘&Slﬁed in

the presence of fr e&]11y-—d1%tﬂled £as coming.

over from one or more of the 1etorts A, a,nd
18 thereby made 111t0 pel manent 111um1nat-
mg—gas | |

It will be obsewed thab the tar 1nt10duced

‘right portion b’

into the ﬁ.mnu retort at its entmnce end is
there converted into gas,which thence passes

1311?['0119‘11 the length of the KIHG‘-IetOIt and

18, &10110 with the other gas, rendered perma- -

nent or ﬁxed before it is chsehm oed from the_'

exit end of the fixing-r etort.
- The ammoniacal llqum is led o

ik

prevent the tempemtme of that portion of

flom the _' 
seal-tr ough C, as above described, in orderto

75

the retort B onto which the tar from the seal- - o

trough C drops from falling below that nec-
essary to gasify it all or nearly all. Were the
ammoniacal liquor admitted with the tar this
end might not be so effectively obtained, as

8o

the extra quantity of liquor to be wamﬁed or
vaporized would materially 1educe the tem-

perature of the duct at the smd part onto‘
‘which it would fall. _. |
Any deposits that may taLe plaee in the

retort B can be readily removed through the
open end of the retort, which, under or dmal yi_

conditions, is closed by the d001 b2

A modified arrangement of the exit end of -igo'- .
the retort B eonslstq 1in prolonging the duct

and carrying it outside the end w vall of the

retort-bench. In such a case the vertical up-

the cooluw—p&ssaﬂe E would be &(,cmed di-

rectly onto the end of the retort B and pro-
vided with an inclined bottom so formed as .

might be dispensed with, and

95 o

to cause the matters condensed therem to

oravitate into the hot duet. I how ever pre--

fel to employ the arrangement of duct and 100

passage I, as shown in the drawings. |
The gas resulting from the process of manu-

factme thus far deﬁmtely described would,
if made from ordinary bituminous ﬂ'a&-ma,lc— |
‘ing coal—such as that known as K Lanca-
_slme”‘ or “ Yorkshire” coal, not cannel———-pos- -

sess an illuminating power equal to about -
twenty-three Gandlcs and the volume of per-
‘manent or fixed gas ploduced per ton of coal
would be from d,bout Lwelve thousand to thir-

teen thousand cubic feet. This quality of
gas 18 higher than is desired by
manufactm ers.
tive properties above that required I turn to
that which is more a desideratum to gas-

(o5

TI0

most gas-
Now, the excess of 111111?111113- B

IIS..

makers—namely, an increase of volume ] per

unit of coal. This I do by admixing hydro-

gen, water-gas, or other diluent gas w1th the

coal—-...as to such an extent as to reduce its
illuminative qualities to that required.

If

120

the quality of gas 1equned be equal to, say,

seventeen e911d1e8, the volume will be in-

feeft,

would be four thousand cubic feet To this

end I use one of the retorts A” to pr oduee the_

water-gas or hydrogen.

creased to about seventeen thousand cubic
‘Thus the quantity of water-gas added

.12.'5”_ |

The operation is as folldvss 'The wtmt 1s._”“ "
filled with coke, and steam 1S admltted to the

steam-nozzle a* t111 ough the pipe.a® It passes 130 o

through the pipe ¢ to the end of the retort,

theleby becoming superheated,

and then -

travels back throu gh the incandescent coke -
| to. the mouth of the 1e‘r01t and S0 on up to




L

10

4

the ascension-pipe o', and dip-pipe a*into the
trough C. Here the water-gas produced joins
with the coal-gas coming from the retorts A,
and in passing together through the passages
and the fixing-retort B they become intimately
and honmﬂ‘eneomly mixed and blended. In
passing through the coke the oxygen ot the
steam combmes with the carbon of the coke,
becoming carbonic oxide, the hydrogen bemcr
thereby Tiberated. If deswed the pipe i

‘may be filled with iron filings or cuttings for

producmﬂ hydrogen, or with refractory mace-
rial for superheating the steamn when hydro-

-gen is-not reqrired..

In Figs. 3 and 4 of the dmwm% there is
illnstrated another arrangement of apparatus
by which the
gas-works may be used in man ufaeturmg‘ oas

' aceordmw to thisinvention, butin which each

20
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retort 18 pl"OVlde with a 5ep.«;1mte fixing-re-

tort. In this modification each retort 1s pro-

vided with a double retort B B, and each

double retort is provided with the separate
cooled passages D D and seal-trough C, and
also with a separate terminal cooied passage
E. All the troughs of a bench C are cast in
one piece, the Several compartments being
separated by partitions . The gas made in

the retorts A passes by the pipes ¢ into the

lower of its fixing-retorts B, and to the seal-
trongh C. It then passes down the second

_ﬁxmo-retort B and on through the terminal

cooled passage K to the gas-main. Thus the
gas in this case 1s, after leaving the fixing-
retort proper, first subjected to the heat of
the retort B. It 1s then subjected to the
cooling influence of the passages D, and then
is again heated In passing throuﬂ'h the sec-
ond “hot retort B, and, finally, it is subjected
to a second (,001111'::- influence in passing
through the cooled passage K. The sealing
in the tanks C, by which gas is prevented
from returning to the retorts when their

‘doors are opened, is effected by the cartain

a®*, (this curtain is equivalent to the dip-
plpes a?,) the lower edge of which dips into
the tar which lies 1n the trough C between
the two pipes forming the passages D D. A
second curtain d* is provided and separates

the trough into two parts, one being the

part throuﬂ*h which the gas from the cooled
passage D passes to the other, and the other
being the part to which the tar-return pipe
c* is conneeted and to which the tar returned

is introduced. Theupper part of this portion
is open to the atmosphere, as shown, and the
lichter hqumb are taken away from it by the
pipe ¢’. This cuartain d* serves the same
purpose as the pipe d, set forth with refer-
ence to Figs. 1 and 2, namely When the lig-
uid rises in the outel open part to a certain
height above the level of the lips of the pas-

- sages D In the trough the tar which will lie

at the bottom will be forced under the edge
of the curtain d and up into the inner por-
tion of the trough, 1Land so on to the passages

| D.

out the views.

existing distillinﬂ-r'etorts of a

from the gas-maiu, scrubbers, and condensers

418,226

In all cases, it will be obvious, inlet and
outlet pipes for supplying and carrying away

the cooling-fluids to the spaces or jackets of
the dlfferent cooled passages and parts are

provided. These are designated ¢ through-
The tar from the seal-trough
C, in flowing down the pipes D and L, before
entering the heated retort B, has to flow
over the toe d®, at which point the passages
are contracted. TFrom this toe it drops di-
rectly onto the red-hot surfaces of the hori-
zontal portions of the retort B. This con-
struction and the effect thereof are in sub-
stance the same as that previously set forth
with reference to Kigs. 1 and 2.

The modification of apparatus 11111‘511"&16(1
in Figs. 5 and 6 consists, essentially, in pro-
viding an arrangement of parts by which the
oas can be diverted from its normal passage
or course through the fixing-retort B, as pre-
viously set forth with reference to Figs. 3 and
4. The condition which may render this nec-
essary is when from time totime access must
be had to the interior of the retort I3, in or-
der to clean or scrape 1it, or for other pur-
poses; and this necessitates the removal or
opening of the door 0° of such fixing-retort,
which obviously cannot be done Whﬂe one or
more distilling-retorts of a bench are in op-
eration without a large loss of gas. To avold

this loss, I provide a valve h, placed and

working in a valve-case h°, with which case
are provided four openingsor apertures com-
municating with the four pipes or passages
R, 12 ¥, and B/, by means of whieh the gas
coming from the distilling-retorts can be
caused to pass either directly from the cham-
ber C to the outlet-pipe I, or first through
the fixing-retort B and then through the out-
let-pipe E’. - These pipes and passages are
arranged as follows: The passage /i’ leads to
the seal chamber C through the pipe d’ of its
trapped outlet, comprising the passage or
pipe d’ and the annular pipe d, previously
described. The pipe i* leads to the cooling-
passage D of the retort B. The pipe ¥ leads
to the cooling-passage E, and the pipe F’ is

that by which the gas is led away from the 1

bench. Then, if it be asstumed the door 0° of
the retort B is to be opened or removed, and
it is desired to divert the gas from its normal
course or passage, the valve /i is placed in the
position shown in full linesin Fig. 6, whereby
as the gas comes from the ehamber C 1t 18
short- circuited through the outlet-pipe F'—

that is, 1t 18 passed du‘ectly from the cham-
ber C thrmwh the casing A° of the valve, and
out by the pipe F’, without first being allowed
to pass through the retort B. Now if the
door of the fixin o-retort be closed and the oas
is to take its normal course through the said
retort B, as sel forth with reference to Figs.
1 and 2, the valve /i is turned until it takes
the position shown in dotted lines, and the
oas then passes from the chamber C through
the valve-case %? in the direction shown by the
arrows drawn in dotted lines—that is, it first

70
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passes by the paaswes I/, valve-case i3, and
passage /r*, and so on into the retort B. Then
from the retort B it passes through the pipe’

F, valve-case I? a second time, on the OPPO-

Slte side of the valve h, and away by the out-

let - pipe E’. "The. .:meon}aefﬂ liquors de-

‘posited in the chamber C 1in this case flow
away by the pipe ¢’, and the tar is returned
~to the trough, as plewously set forth; also,

the tar is eau%ed to leave the ch&mber by

the trapped outlet in the same manner as
already described with reference to Figs. 1
- and 2

; but instead.of falling directly from
the p1pe 1 into the hea,ted];etmtB as set forth
with reference to those figures, in this in-

Stzmee it first flows down the pipe 7° into the

pipe 2/, whence it gravitates by way of the

‘valve-case 2 into a,nd through the passage A,

. and so on to the upper opening or aper fure
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in the cooling-passage D, whence it falls di-
rectly onto the red- hot surface of the retort
B, as and for the purposes already described.

Althouﬂ‘h as stated this invention can be

applied in pa,rt or as a whole with advantage
to existing gas- making apparatus, yet at the
same time it is evident that it can be used

~and embodied in new Wm]«:s and with equallv |

efficient results.
I do not claim herein the pr ocess or method

of making gas described in the foregoing

specification and illustrated in the drawings
filed herewith, since it forms the subJeet-ma,t-
ter of a pendmﬂ' application filed by me on
even date herewith, bearing Serial No. 280,308.

Having thus f ully deser ibed the said mven-_'_r

tion and the manner of operating the same,
I wish it to be understood that I do not bind
or confine myself to the special forms of the

- apparatus above described, for it will be evi--

dent to those skilled in Lhe art of manufaec-
turing gas and making gas-manufacturing

appar afms that the sever al details or parts and

~the exact arrangement of them, as well as
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‘things of a heated

their forms, may be greatly varied without
departing from the nature, spirit, or scope
of the said invention.
wish it to be understood I do not claim the
application and use ﬂ*enelally as separate

ing-passages, as these fea;tmes,., as separate
things, have been hitherto pr oposed but
What I do claim is— -

1. In a bench of coal- dlStﬂllHﬂ" appami us,

the combination of a distilling-r etort ada,pted
to receive the fuel to be d1stﬂled a fixing-re-
tort'adapted to be externally heated and a
ductadapted to be ar tificially cooled, said duct
being arranged directly above and springing
Vertlcall§r from said fixing-retort, and pro-
vided with a pipe conneetmﬂ* the distilling-

retort with sald duet, substantlally as de-‘

scribed.
2. In a bench of coal- dlstlllmﬂ appar atus

the combination of a distilling-r etm‘r adapted-

On the other hand, I

fixing retort or 1et01ts in |
conneetlon with coal—d1st1111n<r retorts or cool-

to 1éeeive the-fuel to be dlqtilléd, a ﬁtlnﬂ*¥re-

tort adapted to be externally heated, ducts

adapted to be artificially cooled, one of said -
duects being at each end of said ﬁ‘%’;lllﬂ-let()lb ‘

and both bemﬂ arranged directly above and
springing Veltlea,lly flom the same, a liquid

. g,-—r'

seal in direct contact with one of said ducets,

and a pipe connecting the distilling-retort

with said duet, wbbtamlcﬂlv as described. |
8. Ina bench of coal- distilling apparatus,
the combination of a distilling- 1et01*13 adapted
to receive the fuel to be dlcstﬂled, a fixing-re-
tort adapted to be externally heated a duct o
adapted to be artificially cooled, a hqmd seal

in direct contact with said. duct and a pipe

connecting the distilling -retort w1t]1 said llq-
uid seal, subqtautm]lv as described:

8o

4. In a beneh of coal- distilling &ppalatus, -

‘the combination of a ﬁunn-letmt adapted to.
be externally heated, duets adapted to be ar-
tifically cooled, one mlanﬁ"ed on each end of

sald retort, in eommumca,tlon therewith and
verti-

cally £y om it, and a liquid seal in connection -
with one of said ducts, substantmlly as de-— |

arranged dir ectly above and springing v

scribed.

90

5. In a bench of coal-distilling appma,tus, '
the combination of a retort, a duct adapted

to be artificially cooled in communication

‘therewith and arranged directly above and
said retort, pro--

springing- Veltleally flOIll

95

vided with an opening thereto sma,llel than -

the communicating passage, substantially as
| described. "

6. In a bench of ﬂasﬁmakmw 161:01’08 a dlb-_

100

131111111:--1 etort ada,pted to receive the fuel to be -

d1st111ed a fixing-retort ad apted to be ettel- |

'111let-p1pes connected 1espeetwely, Wlth S.‘:le '2105 o

duct, said dlstlllmﬂ-letmt said ﬁXlI]G-letOIt -

and Wlth an emt—plpe combmed w1t11 a four-

exit-pipe, Substantmlly as described.
7. In an apparatus for making gas, the

combination of a distilling-retort, a fixing-re-
| tort adapted to be exteumlly heated 2 suit-
able device for introducing liquid tm into

way valve within said valve-chamber, so ar-
ranged that the course of the gas fr om said
| d1st1111n g-retort to said e*{lt-plpe may be either
.thlounh said duet and said . fixing-retort or
from qmd distilling - retort dueetlyf to said

IIO .. .. | |

'I__IS' o .

said fixing-retort at the entmnce end, and

an &1t1ﬁ01&11} cooled duct arranged imme-
diately upon the exit or gas-outlet end of

said fixing-retort, whereby the tar- gas after

to make it permanent, ELIld on leaving said

retort 1mmedmtely enters the cooled duet ':

substantially as described.
JOON HENRY RIOHARDSON DIM’\IORE N

W’ltnesses
ERNEST R. ROYSTO’\T |
FrEDERICK T. CE EDSBROUG'

| Bm‘h of 15 Wm‘er Street, sz.t*e?"pool E’ngland
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1t is dlstllled passes through the ﬁmnb—let{)rt"_ o
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