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UNITED STATES

PATENT OFFICE.

HENRY Y. ATTRILL, OF NEW YORK, N. Y., AND WILLIAM FARMER, OF KLIZA-
BETH, NEW JERSEY; SAID FARMER ASSIGNOR TO SAID ATTRILIL.

APPARATUS FOR THE MANUFACTURE OF GAS.

SPECIFICATION forming part of Letters Patent No. 251,085, dated December 20, 1881,
| Application filed Mzﬁrch 23, 1831. (No model.)

Lo all whom it may concermn :

Be it known that we, HENRY Y. ATTRILL,
residing in New York city, in the county anil
State of New York, and WILLIAM FARMER,

5 residing at KElizabeth, in the county of Union

and State of New Jersey, both subjects of the
Kingdom of Great Britain, bave invented cer-
tain new and useful Improvements in Appa-
ratus forthe Manufacture of Gas for Illaminat-
10 ing and othér Purposes; and we do hereby de-
clare that the following is a full and exact de-
scription thereof. -

‘The improvements relate to that class.of gas-

manufacturing apparatus deseribed in the pat-
15 ents 1ssued to us dated February 10, 1880, in
which the soft coal and other gas-producing
material is supplied at the top of an upright
retort and caused to move slowly downward
therein. | |
20 According to this inveution, instead of plac-
ing the furnace at the base of the retort, and
in one therewith, we make it a separate cham-
ber divided from the retort by a tight or ap-
proximately tight partition. The furnace re-
25 celves the hot coke at intervals by a direct
transfer from the mouth of an orifice at one
side into a receiving-passage over the front of
the furnace. Provision is made for operating
Ly suitable tools to push back and level the
fuel in the furnace. o
For the manufacture of illuminating-gas in
the retort the combustion in the furnace is so
managed as to produce a highly-combustible
gas, which is led up through zigzag passages
35 along the sides of the upright retort. Air pre-
viously heated is supplied to the combustible
gas, and imparts an intense heat at the base
of the retort, which is communicated by the
passages in a lesser degreeto the several points
above. The coalin the retort gives off its heavi-
est gases at the top and lighter gases at lower
points as the distillation proceeds. It is al-
lowed free escape from every point through a
series of apertures in the side, which commu-
45 nicate with upright passages and conduet the
gas freely down to suitable exit-passages near
the hottest portions of the apparatus. The mix-
ture of the rich and poor gases is in such pro-
portion as produces the proper eandle-power

30

4.0

50 of illumination. We introduce water in a care- | on either side of the central ridge, A’,

| fully-graduated quzmlity, with the gas-produc-

g wmaterial at the top. It rapidly vaporizes,
and withont any expensive apparatus supplies
the condition : required for maintaining an ap-
proximate uniformity in the quality of the gas ¢z
and avoiding the formation of soot. |
The accompanying drawings forin a part of
this specification, and represert what we con-
sider the best means for carrying out the in-
vention. | o 6o
Figure 1 is an external front view of our im-
proved apparatus, Fig.2isa vertical central
section at right angles to Fig. 1, taken on the
line f fin Ifigs. 5,6,7,and 8. Tig.3is a simi-
lar section on the line @ @ of the same figures. 63
Fig. 4 is a vertical section on the line b b in
Fig. 2. Fig.5 is a plan view; Fig. 6, a sectional
plan on the line ¢ ¢ of Figs. 2 and 4. TFig. 7 is
a sectional plan on theline cein Figs. 2 and 4,
and Fig. 8 is a sectional plan on the line d d, 7o
IFigs. 2 and 4. Fig. 9 is a vertical sectional
view of a portion of the retort and two of the

‘horizontal partitions.

Similar lettersof reference indicatelikeparts
in all the figures. I ' "3
A 1s a substantial masonry inclosing a cen-
tral passage, m, which will be termed the ¢ re-
tort.” The base of the retort m is widened,
and constitutes a capacious chamber, m/. The
coke, 1n descending, strikes a double-inclined
ridge, A/, and separates into two streams. All
the coke which goes one side of this ridge is
taken out at intervals through a door, Q, and
may be sold or utilized for any purpose. The |
coke which goes the other side of the dividing- 8z
ridge is discharged at intervalsthrough a door,
R, into the passage n/, which is then tempo-
rarily uncovered for the purpose, and thus in-
to the furnace n, to be utilized in the produe- .
tion of heat, directly and indirectly, for treat- go
Ing the material in the retort above. The doors
Q and Rshounld bemade gas-tight, and adapted,
by hinges or otherwise, for easy opening and
closing. .Onopening theseand operating with
any suitable instrument, the coke may be hauled gg
out at short intervals through the respective
orifices ¢ . By varying the quantity removed
on either side the descending coke can be in-
duced to flow in more or less liberal quantities
100

8o .
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The form of the horizontal section of the re- |
tort m 1s an elongated rectangle, as shown
clearly in Fig. 4. The longer sides and. por-
tions of the shorter sides receive heat, and the
remainder of the shorter sides deliver the gas.
The upright retort m i1s formed of thin refrac-
tory material—as fire-brick—applied together
in sections rabbeted to mateh to the horizontal
partitions G, as shown in Fig. 9, and forming
a tapering tube of rectangunlar section, with
the large end downward. A space between

the retort and the outer masonry is formed -

into zigzag passages p’. toconduct the burning

- gases from below and supply heat to the con-
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ing the air.
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tents of the retort above. We propose LY ex-
hausters to maintain a uniform pressure on the
interior of the retort m and of the furnace »
below; but according to this invention 1t is
not essential that this exact coiucidence of
pressure be maintained so long as the partition
between the furnace and the retort is intact.

The furnace n is supplied with air through
srate-bars H, which may be shaken by ordi-
nary or suitable means, to maintain a clear
fire and generate from the liberal supply of
coke furnished at intervals through the door
N’/ intense heat in liberal quantities. The
supply of air is Ilnmited by suitable doors or
valves, N, so as to utilize the coke by the im-
perfect combustion which results in the pro-
duction of carbonic oxide. Largequantities of
light combustible gas are also distilled off from
the upper portion of the coke in the furnace.
The gascous products of this mixed distilla-
tion and imperfect combustion rise from the
furnace into a transverse chamber, 0. Ifrom
the ends of this chamber vertical flues o/ ex-
tend upward and open each into a horizontal
passage, 0%, where the gas meets the air and 1s
burned. Thls G].I’L[]]bl:}l is lined with the most
refractory fre-brick.

Zigzag flues k' are arranged on each side of
the furnace »n, and are supplied with pure air
through apertureskat thefront. The air, mov-
ing upward through these zigzag passages /'
(,lose tothefarnace,1s heated, qndlise&, through
passages k*1nto the chamber. 0%, where it meets
the hot combustible gas from the furnace and
induces complete combustion thereof. The
heat resulting from this combustion of the gas
may be much greater than that in the gas-
generating furnacen. Thefurnace n performs
the functions of generating the gas and heat-
The heat generated in the cham-
ber 0?1s imparted to the contents of the retort

T Mg

m. The hot gases rise from 0* through aper-
tures p 1nto zigzag passages p’ formed by the
horizontal partial partition G, fitting in the
rabbets described, and after thus flowing up
the broad sides of the retort m, traversing
right and left and imparting heat to the con-
tents of the retort m, are discharged into the
stack I. There are orifices s ¢/ in the retort
m, communicating with straight passages ¢ ex-

6g tending up and down the whole length of the

retort m. They allow the immediate escape

of the gas from any level in the retort.

cumulate there.

251,085

visions T’ ¢ are made for conducting away the
oas from the lower ends of these upright pas-
saces. It may be led away and subsequently
treated in the ordinary or any suitable man-
ner. Theinner ends of these holes s are cham-

‘fered on the lower sides, as shown, to avoid

offering any obstruction to the descent of the
coke. The horizontal partial partitions G are
formed of tilesof sufficientsize toextendacross
between the walls of the retort m and the lin-
ing B of the masonry eutside, and to engage
in each. They thus are themselves supported,

and aid to support and keep in proper line the

files forming the walls of the retort. They are

formed with apertures g, arranged as shown,
to allow the intensely-heated gases from the

chamber ¢? to move freely upward by travers-
ing the zigzag route prescribed. |
We provide holes 4, covered by removable
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stoppers U, (see I'ig. 3,) through which thein-

teriorsofthezigzag chambers may be examined
and cleared atintervals of ashes which may ac-

covered by stoppers W, which allow the inspec-

tion and cleaning of other portions of the ap-

paratus. Theaperturesy at the top of the pas-

' sages t are closed by removable stoppers Y.

An elevated reservoir, J, contains water,

whieh is supplied through a pipe, J’, acen-

The

rately econtrolled by a cock or valve, J%
pipe is led into the upper portion of the retort,

The orifices w are similarly

OO0

95

and is then bent squarely downward, and de-

livers the water there as required, to just suf-

1 ficiently moisten the contents ot the upper por-

tion of the retort. The steam produced by
the evaporation of this water performs an im-

100G

portant funetion in preventing the coke from

cloggmg and preventing the gas from depos-
iting soot. Our provision for supplying the
wqter in this manner avoids the necessity for
steam-pipes or for steam-generating appara-
tus.

On th(, back side of the apparatus, under the
passage ¢, is a platform, L, which atfords a
smooth and duarable bottom- 01:1 which to rake
out the coke when the door () is opened.
orifice, I, near the inner edge of this plate re-
ceives a Jet of steam throuuh the pipe I sup-
plied from a suitable boiler or genera‘or and
controlled by a suitable cock. " The plate L
may be removed when desired. An aperture,

to the space under the plate L without disturb-
ing the other work.

The lowermost of the holes ismarked s/, and
is considerably larger than the others. Its
larger size allows for the exit of a larger pro-
portion of the gas at that point,andalsoallows
the introduection of any suitable instrument
at intervals to clear the apparatus. T T are
covers, which may be removed for the purpose.

Above the ordinary gas-exit ¢’ 1’ are pas-
sages 2, nearly as large, provided with remov-
able covers 7. These may be utilized by ap-
plying suitable connections for taking away a
portion of the gas. In such case, care being

An
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| I/, having a removable cover, L/, allows access

120
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Pro- | taken to draw uniformly on theseveralorifices,
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the gas from the upper orifices, 2, will be of a

10

I35

20

30

35

4.0

45

richer character than that from the lower, and
may be stored in different reservoirs and util-
1zed for different purposes. The gas from the
upper orifices, 2z, will be best adapted for illu-
mination, while the gas from the pipes T/ wil]
be better adapted for heating.

Orifices 7%, provided with removable stoppers
1%, are arranged in line with the upper portion
of the chamber m’. These orifices may be util-
1zed to take away gas. The gas from these
orifices will be still lighter and less adapted
for illumination; but it may be utilized with
advantage to []E‘dt the retort, or for other heat
Ing purposes.

A considerable space, // umnedmte]y over
the grate-bars - H, Lontmlled by a removable
cover, H’, allows the removal of any cinder
WhICh mll not re‘uhl) pass down through the
grates,

Modifications may be made in many of the
details. The upright retort m may be length-
ened or shortened asrequired. ' The taper may

be inereased or diminished. The water-supply

Dipe J/ may coil around or be otherwise ar-
ranged to receive sufficient of the spare heat
in thdt part of the apparatus to partly or en-
lirely vaporize the water before its actual de-
livery into the retort. The soft coal or other
gas-yielding material may be fed at the top of
the apparatus through a revolvmg or partial-

ly-revolving valve, as described in our Patent |

No. 224, 3‘?‘0 February 10, 1880. |
We are awqre that vertical retorts having
outlets at different levels have beeu used in the
mannfactureof gas,and alsothatthey have been
combined with vertical passagesforconducting
away the gas produced; buf the gas has in
every case heen carried towqrd the cooler end
of the retort. The object of our construection
is to subject the distillates produced at differ-
entlevelsof the retort,and consequently atdif-
ferent temperatures, to an increasingly higher
temperature by causing them fo pass out at
the bottom of the outside vertical passage, %,
Fig. 2, from which they are drawn off throuwh
a connecting horizontal passage, as t/, Fig. 2
extending thmucrh the outer wall of the sur-
roundmg furnace or if it be desirable to sub-

50 ject the products of‘disti!latiou to a tempera-

ture lower than that of the lower extremity of
the vertical passage ¢, Iig, 2, then they may

|

P

g

be drawn off at the horizontal passages, as at

2, Fig. 2, connected at different levels with the
satd VeltILELl passage ¢ and extending through
tlie outer wall of the furnace, as before.

We claim as our invention—

1. The upright retortm,in comtbination with
the chamber or enlargement m’, and with the
furnace n, air-heating flues &/, and zigzag pas-
sages p’, as herein specified.

2. An upright retort having a series of ori-
fices, s, with a larger orifice, s/, arranged ata
lower level, as herein Speelﬁul

55

6c

3. An upright gas-retort having a series of 6z

apertures at different levels openmgmto a Ver-
tical passage extending up and down outside
the same, the said ver th.‘:’Ll passage havingalso
at different levels eduction-openings extend-
Ing through the wall of the surrounding fur-
nace, whereby the distillates produced at dif-
ferent temperatures corresponding with the
construction may at will be subjected to the
higher temperatures of the lower part, sub-
stantially as described.

4. The vertical retort m, having openings s/,
in combination with the gas-passage #/ and the
removable lid T at its outer end, snbbtantmllv
as set torth.

9. The metal plate Lin the base of the cham-

ber m/, 1n combination with the door or cover

Q controlling the discharge-orifice, as herein
specified.

6. In a gas-making apparatas, a retort ex-
tending up and down, having openings at dif-
ferent levels for dlsdmrgmg gas~into a pas-

sage connected therewith extending up and
down outside of the retorf, and h.;wmg its
eduction-opening at the bottom, whereby all
the products of distillation may be subjected
to a uniform higher temperature at will, and

for condueting away the gas, in combination
with a heating-furnace and with a zigzag pas-

sage, as p’, adapted to present the hot pro-
ducts of combustion to the retort, all substan-
tially as herein specified.
HENRY Y. ATTRILL.
WILLIAM FARMER.
Witnesses to signatare of H. Y. Attrill:
W. COLBORNE BROOKES,
FREDERICK A. PHIPPS.
‘Witnesses to signature of W. I‘armer
HARRY CHEPWELL,
WILLIAM EDWARD HASE.
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