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To all whom it may concern:

Be it known that.I, WILLIAM SMITH, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a néw
and useful Improvement in Apparatus for the

- Manufacture of Gas; and I do hereby declare

the following to be 2 full, clear, and exact de-

~ secription thereof, 1eference bemg had to the

accompanying drawmgs, forming part of this
specification, in which—

Figare 1 1s a front elevation of devices em-
bodying my invention. Fig. 2 is a vertical
central section of the same. Fig. 31s a de-
tached view of the retort center-piece. Fig. 4
is a detached view of the retort-cap.

- Like letters refer to like parts wherever
they occur.

My invention relates to the construction and

arrangement of apparatus for the manufacture

of gas; and consists, mainly, in the combina-

tion, with a retort having a detachable sec-

tion with central passage, of a cupped or
flanged cap, which confines the deposits of
tarry residuum or carbonaceous matters to the
central flue or passage of the detachable sec-

- tiom, so that the same can readily be removed;

and, secondam] y,in details of construction and
arran gements heremafter more specifically set
forth. |

In the manufacture of gas as at present con-

ducted there are produced several qualities—
viz,, what is termed “water - gas,” resulting

fron:i the decomposition of water, either by
subjectlng steam to hot iron, or by subject-

ing the steam to hot coke or charcoal, the na-
ture of the gas var ying accordingly; oil- gas,”
formed by vaporizing and subjecting the hy-

drocarbon oils to a high heat in suitable re-
torts; and a third gas, formed by subjecting
ste&m and oil combmed to high heats. Of
these several gases the first is more generally

used for heating purposes alone, while the sec-

ond and third are used both for. lighting and

heatlng purposes.

“Variable mixtures. Gt the several gases are
frequently required in the arts, especially in

 metallurgic furnaces, but heretofore have not

been available, for the reason that separate
furnaces and retorts were necessarily erected

for the manufacture of each gas.

- The object of the plesent invention 1s, first,

.

to obtain such a construction of the retorts
that they will be equally ad&ptecl for the man-
ufacture of either or all of the gases speclﬁed
will be simple, easily cleaned, and effective in
operation; and, secondly, to 50 arrange the se-
ries in a sin gle furnace that each retort may be
operated independently of the othel and the
several gases produced at the same mme

I will now proceed to describe my invention,
so that others skilled in the art to which it a,p
pertains may apply the same. -

In the drawings, A indicates a. ‘suitable fur-
nace, having a grate-surface, a, sufficient to
properlv heat three or more 1et01ts B. a!in-
dicates the ash-pit, and «® «® the fumace and
ash-pit doors. Within the furnace A are set
three or more retorts, B, of any suitable cross-
section, but prefer ‘1bly ylmdrmal as shown.
Arra,noed within each of said retorts B 1s a
deta(,hable section, B’, the cross - section of
which corresponds to that of the retort, said
sections consisting of a longitudinal centml
flue or passage, b, and a tortuous or spiral ex-
terior flue or passage, bl, formed. b} the spiral
flange or rib 0% The. sectwn B’is somewhat
shorter than the retort B, so as to leave a
space or chamber, ¢, at the rear of the retort,
by means of whlch the flues or p&s&a,ges b bl
communicate. This section B’ may be formed
in a single piece, or 1t may be composed of Sev-
eral mate pieces, as preferred. R

D indicates a cap or cover f01 closm g the
end of the retort. This cover is formed with
one annular or other shaped. . 1)1*0390131011 or
flange, d, according to the cross -sectional
shape ‘of the retort, adapted to enter the space
between the retort and the central flue or
passage of section B’, 8o as to effectually seal
or close the end of the retort, and also with
a second projection or flange, d’ which enters
the end of flue or passage b, thus closing the
central! flue, b, and preventmg the escape of
any ta,rry or carbonaceous residuum from the
central flue of the detachable section. e indi-
cates a steain-pipe, and f an oil:pipe, piercing
the cover D at such poiunts as will cause them
to deliver into the central flue, b, while g18 &
pipe leading from the retort to: the main, or
directly to a gasometer, as the case may be.

In such of the retorts B as are to be used
exclusively for the mauuf&ctme of ‘water-gas




- theoil-pipe:
EEREERE ame to be used exclusiv ely with oil the steam-
10 pipe e may be omitted ; butiin:the retort or re-
.. torts where both steam and oil are used the |
. pipes e f are both inserted, and to obtain the
111 best results should be arranged: as shown—|
0 thatiis to say, with the steam:-pipe opening into: |
11 the retort belaw the oil-pipe, so that the steam
SRR md} catch up, vaporize, and ‘disperse: the otl.
. Thecover or cap D will be provided with the |
. usual or an yapproved form of cross-bar E and
o serew I, or equivalent means of securing it in
EEEEREENE poﬂtltlcm, and may be luted in: the ardnmr}
. nanner of securing furnace-doors, &c. =

SERERE Wlth its own main:and gasometer. '

EEREEERE tu'e clay or metal, as desired ; but for practieal
. purposes 1 m{ai‘er: to form the sections B of |
o castlron.
¢ answer very well for the retorts used for oil-
oo gas; but cast- lrml hh{}lﬂd mvarlabh lle us,edz
:*f@%afnrwa,targas NS - |

. lows: In manufacturing water-gas, the flue b |
i1 of theretort is filled with iron turnings or like:
. metallic substances, steam isadmitted by pipe
11 e to central flueor passage b, where 1t is highly
-1 heated and escapes into chambere, thence into
o0 tortuous or spiral  passages: b,
¢ brought in direet contact with the . highly-
¢ heated walls of the retort and 1s' decomposed,
. setting free hydrogen, or, if coke, charcoal, or.
111 other carbon has been used in the retort; f'm‘m
o0 1ng amixture of hy dmgem, arbomurmﬂe, andz |
EERREE z-e“wbﬁmc acid -
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7 may: be omitted, and in:such as

Bach retort of" the series will be pmvlded |

" The retorts B and the sections B m.:L:) be of

However, fire-clay sections B/ will

- The devices: abne descrlbell qre used a,s f(ﬂ

‘where : 1t 18

g::iSE“s - -
' When an oil-gas is to be pmduﬁed tlle ml is

delivered by pipe f to the central flue, b, where
1t is vaporized. The vapor passes through

chamber ¢, and the tortuous passage ' is
brought uniformly in contact with the heated
wallsof the retort,and isconvertedinto a fixed
gas.

When both oil and steam are to be used in
the manufacture of gas, the oil is admitted by
pipe f and the steam by pipe e. The steam, va-

porizing the hydrocarbon and mingling there- = =
with, takes the same course through ceentral . i ¢
passage, b, and ounter: passage, b, before S})ECI*@
éﬁed and is converted into a fixed. gas, o

Each of the three gmdes or qualities' Gf gaS

;thus produced is stored in a separate gasom-: @ i
eter, whence they may be drawn through prop- =~ @
erly:aarranged: pipes, and used: separately or i i
mixed to produce a gas of any desired gquality.: - 0
The advantages of my invention are thesim- ..
- plieity of the devices, the: increased: distance | |
through which the gases are caused to travel = =
in:contact with the heated retort, the adapta- .. .
tion of the devices to the manufacture ofeither i 1
water-gas, oil-gas, ormixed gas, and the readi- = =
ness with which the retorts can be cleaned. =

Having thus deseribed my invention, whaﬁ

I claim, and deswe to seeare by Lettera Pat
;ent 18— FENS .

1 The uombmatmn, mth a, gas-retm‘t of a,

édPta,chable section having a central ﬂue Or ' i
passage and a sarrounding filue or passage,and 0
a cap or cover hawngﬂ&nges apon its face 0
which fit into the central flue and retort, sub- . =
stantially as and for the purpose specified. 0000000
2. The combination, with a gas-retort, ofthe = ' @ '
section B/, having central flue, b, and flue or =
passage b‘ a cap orcover, D, baving flanges 10
d d, and the oil and steam pipes e f, substann
;tla,113 as and for the purpose specified. : Ciriiiriiitig

‘3. The combination, with a gas-retort, af ﬂ;he

from the surrounding flue or passage of sec-
tion B’, substantially as and for the purpose
specified.
In testimony whereof I, the said WILLIAM
SMITH, have hereunto set my hand.
WILLIAM SMITH.
Witnesses:
IF. W. RI1TTER, Jr.,
A. C. JOHNSTON.

%bectmn B, having a centml_ flue .or passage - . .
and & ;surrmm-ding flue or passage, a:cap or-: i i
cover which closes the end of the central flue - 1
of section: B/, an oil or steam: delivery pipe 0
whieh delivers into the central flueor passage
of section B/, and a gas-exit pipe which leads = 11
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