4 Sheets—Sheet 1.

_ - H. M. PIERSON.
APPARATUS FOR MANUFACTURE OF GAS.

No. 549,667,
A

"(No Mude_l.) -

pmw/f _ | ._ | ...._ﬁ.w.xttauu_ . . _ . _* W ! MN_ .

N RE R N N2 A NN e Iﬂ, el X Al | . ‘ 2

#mﬂ ¢ NN @ N e e e ST \ XY
.Mx:fw ._M...._...“.J..hl__r. /%%mn /mwamm WJ 7 \w..\\\\!; A w____m_.._. § | _ DV

. -.# NN S NN TN /717 .,mw,:.m it N : o N
s N\~ _____ \\\\\\\\\\\\\-T@ LTI /%,WN /
p= G INNESSOSN L - LEA o ,Mg
e N2 | | |
s T MY\ = A o

L D

- ’
r
- | “ | t ) ' -
. [ i Y
AN ey =y PPy — R I — W— Jmunnu...
- N\ ) ==
X 2 7. 7 AR
: e \ xmm_____ #ﬁt&.ﬂ.....ﬁf“.““m
. " \\\ Y n ! — ﬁ. ’ .“.‘..1”..‘__‘1‘_\‘.‘.‘ [l
' . ) " - Y ! & &-_ h“.i.ﬂ.-._-_uw___
. | ._ A pry
3 1\\_‘. .-_* ...i.\ e > .“.-..‘...“..-.
| | | __.,MW .“.._.w_v x‘ny 2v”
] i A ! .‘..._‘..‘.._.
) U — - : )
: X’ . ._ . .
-— o e nF R

%

7 ———a

i x_____._____\. N, ~ ~ =% L Let A mimAL e
25N A
&%
7 4
v, /

. ‘__‘_.no,,.....m 2 {ER * 7> W\\\.\&\\\\\\\\\\\\ Jw.! ,“.
\NR\\ T2 eEle
N 7 e il /
D G G 7777777 ~ N
L _ | o

7

7

| S

71774




' _(Nb.mdel,)? - 4 Sheets—Sheet 2.

H. M PIERSON
* APPARATUS FOR MANUFACTURE OF GAS.

No 549,657, - Patented Nov. 12, 1805.




- (No Model.') | 4 Sheets-é-Sheet 3.

. H. M. PIERSON.
APPARATUS FOR MANUFACTURE OF GAS.

~ No. 549,657 ' Patented Nov. 12, 1896.

Fis

7

[
+

!
0
J

ANDREW B.GRAHAM, PROTO-LITHD, WASHINGTOR, D.C. “




sheet 4,

4 Sheets

(No Model,)

H. M. PIERSON.
APPARATTUS FOR MANUFACTURE OF GAS

No. 549 657,

Patented Nov. 12, 1895,

/0.

e
Ty

Wl ™ gt o g e A A S T
- .

_ 1 ¢
ves et , \ /é Mf n..
| } | -5
._",“.j " F m w., "M.r ml,. :
“M. X . | : ..‘“ ___.__ .“___ ““"."
/ \ % :
m m Th |
/_m. "k B . / k.
i/ Nt | . | —
m | W e e S 2777 | 7// <
# \ ! U
’ m“, . N
v MM _
1 ¢ . IR |\ S -
mggf#fffﬁn‘?gfg_ %ﬂlff/f/ﬁ/ﬁggffgffffffg _ w
A I I I I I T E EE EEEhEahh e E s g////éféﬁdﬂ#%g w..

S

L o L N s ot g F

b

TR RLeRRLLe e e e n o b

,

- AL R ey zf///.f///g&g///?#/ _ /A
_ | g el | 0 | | ///// " ~t
. N Y R — o o
",y I _

_ == :..iab:.,.._‘.._ Ty R ereeed) |||....|.|f:|.. C
AT I T TE T . %%//%ﬁﬁ//é?//////////////// 3

4

INLET.

L

A T T T T Ty Ly

o e g e ——

.
" ".'

'H.“I”Il.l—ﬁl rrrrr . I..I_.ILIII.I

N et N -_-_l..I_
—

Al ol A R L - Ll i ol o

. L

ANDREW B GRAHAM. PHOTO-UITHQ, WASHINGTCN © ¢




10

20

25

30

35

- UNITED STATES

PaTENT OFFICE.

HENRY M. PIERSON, OF BROOKLYN, NEW YORK.

APPARATUS FOR MANUFACTURE OF GAS.

SP_ECIIE_‘ICATION: forming part of Letters Batent No. 549,657, dated November 12, 1895.

Applie&tion_ﬁled June 25,1894, Renewed May 4, 1895, Serial No.548,166.

(No model.)

To all whom it may concern:
Be it known that I, HENRY M. PIERSON, a
citizen of the United Stetes residing at Br ook-

lyn, in the county of Kmﬂ's and btate of New
York, have invented a new and useful Im-

provement in Apparatus forthe Manufacture
of Gas, of Whl@h the following is a specifica-
tion.

provement upon the method and apparatus
described and shown in Letters Patent grant-

ed tome July5,1892,N0.478,459, and June 27,

1393, No. 500,424, which patents describe pe—
culiar meﬂmds and apparatus for the manu-
facture of coal-gas, water-gas, and oil-gas,
which gases are eemmmﬂled to form a perma—
nent eompound oas as a substltute for natural
gas; and the obJeet of my present invention
1s t0 render more perfect, efficient, economi-
cal, and productive the methods ::md appam
tus therein set forth.
My present invention relates pmtwulmly
to improvements in blowing up the generat-
ing-furnaces and heating Tnelined eoal—ge’s

retorts and in the admission of air to effect

complete combustion; also, in the economi-
cal treatment of the steam and liquid hydro-

‘carbons preparatory .to their utilization in
the manufacture of the water-gas and ’Lhe 01l-

oas.

In my present invention, as in my former
- patents herein ment_loned the ‘generating-
furnaces are blown up and the products of
combustion are employed to heat the lower.
ends of inclined coal-gas retorts to a high in-

- termittent heat, and in c¢onnection with an

40
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additional fire to heat the higher ends of said

inclined coal-gas retorts to a steady but rela-

tively low heat, while bituminous coal in said

inclined coal-gasretortsis being continuously
distilled for the production of coal-gas and
coke. :
The water-gas is made in the generating-
furnaces and conducted therefrom to the
higher cooler ends of the inclined coal-gas
retmts down through said retorts to beeome
enriched by taking up thelight tarry matters,
the water-gas and the eoa,l-ﬂ*as then passing
together from the lower eute1 ends of said
retmts through the hydraulic main and to a
holder. The oil-gas 1s also. made in the gen-

erating-furnaces after the fuel therein ar-

My present invention is designed as.an im-

rives at a lower temperature the oil-gas be-
ing conducted down through the bed of fuel
n the generating-furnaces, Whleh bed of fuel

.beeomes a, ﬁxmﬂ'-chamber transforming the

oil-vapors into a ﬁxed gas, Whleh 1s ther eeftel
conveyed away to the same holder in which
all three gases commingle to form a perma-
nent eompound oas. |

In my pr esent invention the products of
combustion resulting from starting under
natural draft and from blowing up the gener-
ating-furnacesto meandeseenee are conveyed
by a pipe outside said generating-furnaces
into the side of the I-etort eombustlon-eham-

‘ber, and said pipe is provided with a valve

adepted to shut off the same completely, and
the sides of the retort combustion-chambers
are each provided with an opening, a lined
bonnet, and with a vertleally-mova,ble tile,

and the end of the aforesaid pipe is pr0v1ded
with a flanged sleeve, which is adapted to be
moved up toward or aﬂ'amst the end of the
bonnet after the valve has been unseated, and
when these parts are brought together and the
tile elevated a direct opening is established
between either generating-furnaee and the
retort-furnace and retort combustion-cham-
bers. The generating -furnaces are started
under natural draft with the sleeve drawn up
tightly against the under side ofthe bonnet.

When the generating - furnaces are being
blown up to meandeseenee the sleeve is par-
tially or entirely lowered to admlt airto the de-
sired extent with the produects of combustion
to insure perfect combustion of the gases in
thee retort-furnace and combustion- ehambele

The products of combustion pass up through
the retort combustion-chambers, the maj orlt
of sald products passing dlreetly vertically

and by their high heat heating the lower ends

of the 1nelmed coal-gas retorts to a high heat,
and the smaller prcoportlon of said ploduets

-of combustion pass to the higher ends of said

coal-gas retorts, heating them to a lesser de-
gree.

ter said chamber, so that a constant heat is

maintained whieh passes upwardly in a simi-

lar ratio tothe respective ends of said retorts.

‘When the flanged sleeve is lowered and the

valve put in p051t1011 and the tile lowered, the

mouth of the bonnet is open and atmospheﬂe

There is also a fire bur ning constantly .
| benea,th where the products of combustion en-
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alr can enter and surround the exposed parts
to keep them all cool, and also while either
tile 1s lowered all acecess to the retort com-
bustion-chambers at that side isshutoff. The
pipes for the water-gas from the upper ends
of said ﬂenemtmp-»furn&ces are connected to
the pipes that passoff for the products of com-
bustion, and when the wvalve heretofore
spoken of 18 in place on 1ts seat the water-gas
1s forced to pass off in the appointed channel,
which channel i1s the same, and through the
SAINe means as were deacmbed and shown in
my aforesaid patents.

L utilize the heat produced in the retort com-
bustion-chambers for increasing the heated
condition of the steam employed in the manu-
facture of the water-gas and the o1l employed
in the manufacture of the oil-gas by causing
the same to pass through series of pipes that
are located 1n cavities or pockets formed 1n
the brickwork above the retort combustion-
chambers. 'T'his location is exceedingly con-
venlent, because directly above the arch of
sald combustion-chambers there 1s a great
amount of heat that would otherwise go to
waste, and as itis essential to bring the steam
to the highest condition of heat before sepa-
rating its constituent elements and to bring
the o1l to as high a heatas is safe before trans-
forming it into oil vapor 1 employ pipes
placed in these pockets and arranged in the
peculiar manner hereinaftter set forth.

In the drawings, Iigure 1 1s a vertical lon-
aitudinal %BCLIOII and pm*ti.:ﬂ elevation at the
line « & of Fig. 2. Tig. 2 is a vertical cross-
section at the line Y Y of Fig. 1, and Fig. 3 is
a sectional plan at the linez z of Ifig. 1. 1 hese
figures show the general location and con-
struction of the respective parts. Fig. 4isa
side elevation of the pipe, valve, and bonnet
connecting the generating-furnace and the re-
tort combustion-chamber. Fig. 5 is a sec-
tional plan at the line ' &’ of Kig. 4. Fig. Gis
a partial elevation gmd vertical section of the
same parts, and Fig. 7 is a plan of the band
for holding the tile. Iig. 8. is a vertical sec-
tion at the line Yy y' of Fig. 9 of the upper end
of the retort combustion-chambers, showing
the pipes for steam and oil and their respect-
ive pockets; and Ifig. 9 is a plan view of the
same. Iig. 10, in larger size, represents the
particular “construction of the ser 1es of pipes
for steam and oil. -

A B represent the companion generating-
furnaces.

C D represent the retort combustion-cham-
bers surrounding the lower ends of the in-
clined coal-gas retorts e.

H represents the combustion-chamber sur-
rounding the higher ends of the inclined coal-
oas retorts, and I the retort-furnace beneath
said combustion-chambers, and this retort-
flll“l‘ld@ﬁ " has entrance-doors a®, grate-bars
a’, and ash-pits, and a chimney 1 connecting
with the combustion-chamber I carries the
products of combustion away.

There are uptakes or throats ¢’ ¢*, that con-

| the pin 5.

549,857

' neet the retort-furnace with the retort com-

bustion-chambers C D, and there are uptakes
el and €°, that connect the retort-furnace I
with the combustion-chamber H. The up-
takes or throats ¢’ e are properly of at least
three or four times the area of the uptakes
et e, the uptakes €' ¢* being directly vertical
and the uptakes ¢' ¢® being inclined to the
combustion-chamber I, and at the upper end
of the retort combustion-chambers C D there
are openings C' D', which connect the retort
combustion-chambers with the combustion-
chamber I, so that the products of combus-
tion may ]MSS over the intervening wall and
away by the chimney I.

In the upper portionof the brickwork above
the combustion-chambers C, D, and 11 are the
pockets or receptacles E F for the pipes for
steam and oil, hereinafter described. 'L'here-
tort-furnace H'is arranged slightly differently
from what is set forth in my former patents,
in that the fire is central and the entrance
thereto through the doors ¢ is beneath the
brickwork t,hmunh the arch G at the back,
and this fire is fed by red-hot coke taken out
of the inclined coal-gas retorts e, which 1s
passed down the (;1311131 al penin o 0‘1‘* (;hnte 0
from the
furnaces.

The pipe « extends out from the upper por-
tion of the generating-furnace B, and the pipe
O connects therewnh and extcnds downwardly
to the upright pipe ¢. ‘The pipe g extends off
from the pipe a to convey the water-gas, as
set forth in my former patents. These pipes
are lined with tiling and are duplicated upon
the opposite side of Lhe oenerating-furnace A,
and as both sets are alike one only will be
particularly described.

The upper end of the pipe ¢ is made with a
conical seat for the valve . The valve d is
hung upon the end of an arm d’, upon whose
b:{tch end isan adjustable weight 2 2. An arm f,
connected to the pipe ¢, carries a roller 3 at its
upper end, and said upper end is grooved to
receivethe arm d’,which rests uponsaid roller.
Pivoted to this arm d'is a rod /i, which passes
through the platform 2’ and is provided with
a handle 4 at its upper end. This rod 18
slotted for a pin 5 in a bearing-block fastened
to said platform /. 'The under surface of
the arm ' is cut away and by preference 18
notehed at 6.

In the position shown the valve d rests in
its seat atthe upper end of the pipe cand the
back end of the undercut portion of the arm
d' comes against the roller 3. Now 1f 1t 18 de-
sired toremove said valve, the attendantupon
the platform /' pulls upon the handle 4 of the
rod h, raises the valve off its seat and swings

_"__,

the rod M to carry the valve backwardly.

This movement brings the valve overinto the
dotted position shown in Fig. 4, wherein the
notch 6 engages the roller 3 and the down-
ward movement of the rod /v is arrested by the
end of the groove in the rod /i stopping against
The valve is thus supported out of
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the way until again required. When the
valve is returned to its normal position, the
end of the undercut portion of the arm d'
comes against the roller 3 and insures the
valve dropping into place. '

A flanged sleeve 72 surrounds the upper end

of the pipe ¢ and pins 7 project from opposite
sides of said sleeve. These pins are engaged
by a slotted yoke-frame ¢', one of whose ends
is pivoted to the arm 4°, secured to the pipe ¢,
and the other end of the slotted yoke-frame
7' is pivoted to a vertical rod k, with a handle

at the upper end and with one or more hook-

ingprojections 8. Thisrod passesupthrough
the platform A’ and through bearing-blocks
therein which are provided with a pin 9.
the position shown in Figs. 4 and 6 the sleeve
1s down at its lowest point at rest upon the
projections 10 of the pipe c.
to elevate the flanged sleeve raises the arm k
to bring its projection 8 over the pin 9 to hold
the sleeve 1n'its elevated position. The lined
bonnet is secured to a frame (', which in turn
is fastened to the side of the retort-furnace
H' at the opening therein, and I prefer to
make this frame [’ with an annular flange
11, that sets into the brickwork. This frame
[' is open at its upper end and is made with
an annular recess to receive the tile-slab m.
This tile-slab 1s provided with a metal band
near the top, which band is preferably com-
posed, as shown in Fig. 7, of the two parts n
n' and the bale n? bolts 12 holding the bands
together and to the bale, there being small
projections 13 on the innerfaces of said bands
that take into openings formed in the ftile-
slab m, so as to insure the lifting of the tile-
slab by the bale and bands, and 1 employ &
chain n°® with a weight nt at ifs end passing
over the pulley n°. This weight 1s equal to
the weight of the tile-slab, so that whether
the tile be down or be raised the parts are bal-

- anced and remain fixed.

45

50

55
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I prefer to form annular surface recesses
around the upper end of the pipe ¢ at 14 be-

“neath the surface of the flanged sleeve, so as

to provide for the ready up-and-down move-

ment of the sleeve and prevent the risk of

the same sticking or working too tight. -

In the operation of the parts just described,
when 1t 1s desired to blow up the generating-
furnaces to incandescence, the valve of the
water-gas pipe, as shown in my aforesaid pat-
ents, is closed, and the valve ¢ is thrown open,
and the flanged sleeverisuntouched oris par-
tially raised toward the under edge of the lined
bonnet, and the tiled slab m is raised, so that
an opening is formed through the frame [’
without raising the slab out of the frame, 1ts
under edge being approximately up to the up-
per edge of the opening.
is provided for the products of combustion
from the generating-furnaces to the retort-
furnace H' and upwardly to the retort com-
bustion-chambers C D and combustion-cham-
ber H, so that with the blowing up of the gen-

erating-furnaces the lower ends of the in-

In

The attendant |

Thus a free passage

clined coal-gas retorts are heated to the high-
est heat and the upper ends to the lowest heat,
the products of combustion all passing away
by the chimney I.

In blowing up the generating-furnaces to
incandescence, as heretofore stated, air 1s to
be admitted with the products of combustion
through the lined bonnet by eitherleavingthe

flanged sleeve entirely down or by slightly

elevating it to the desired extent, so as to pro-
duce an annular opening around the bonnet
and between its edge and the edge of the
sleeve. This can be done to the extent de-
sired by the operation of saidsleeve by the rod
k and yoke-frame ¢ and the parts be so held.
In this manner perfect combustion is insured
in the retort-furnace and combustion-cham-
bers, and the parts of the apparatus are not
injured by the heat produced. If now it is
desired to make water-gas, flanged sleeve 7
is dropped, the valve d replaced, the tile m
dropped into the frame ', and the valve of the
water-gas pipe of my former patents opened.

The steam is then admitted to the generating-

furnace to produce the water-gas,whichis con-
veyed away, as heretofore set forth.

The series of pipes employed for increasing
the heat of the steam and the oil, and which
pipes are located in the pockets or openings
E T directly above the combustion-chambers
C, D, and H, are preferably made as follows:
Care must be exercised in heating the o1l or
liquid hydrocarbons so asnot to raise the same
to too high a degree of heat, but the steam1s
notsubject tosuchrisk. Thereforein heating
the liquid hydrocarbons I prefer to pass the
same 1n pipes through a steam-jacket, where-

by the heat above these combustion-chambers

willnotonlyincrease the heat of the steam,but

will alsohighlyheat the oil. Thissame steam

is then taken through a second set of pipes
back and forth and heated to a very high heat.

In Fig. 10T have illustrated twe sets of pipes
for these purposes, and I might here remark
that the pockets or openings K If in the brick-
work open at the upper higher end and are
provided with closing doors 14 15 and the oil
and steam are conducted into and away from
said series of pipes from the lower end, which
lower end is nearer and more convenient for
the utilization of said steam and oil in the
generating-furnaces. N

The oil or liquid hydrocarbons pass by a
pipe o into and through steam-pipes 7', the
steam passing into said pipes by the inlet 7,
the oil passing on back and forth through the
series by the pipes and the exit-pipe o/, the
steam also passing on back and forth through
the pipes 7' and the return bends r* to the
exit-pipe 7% -1 have shown a series of pipes
and their connecting ends as suitable for
conveying the liquid hydrocarbons through
the steam; but do not limit myself to this

precise construction, as the same 1s not essen-

tial, the object to be attained is, as stated, in
carrying the liquid ‘hydrocarbons through

steam-pipes, the steam being subject to the
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heat above the retort combustion-chambers
and 1n turn heating the liquid hydrocarbons.
The steam from the pipe 7° passes over into
the second series of .pipes, which, as shown
in the drawings, Ifig. 9, is located above the
retort combustion-chamber C and one com-
bustion-chamber II. This series is one pipe
s’ within another and outer pipe s® with suit-
able connecting - heads, so that the steam
passes through each length of pipe s®into the
open end of the inner pipe s, back there-
through, crosses over to the next set, passes
through the outer pipe s, and returns back
through the smaller inner pipe s’, and so on
through the series, and finally emerges by the

exit-pipe s°, and therefrom branches extend
‘down to the generating-furnaces. In this

way the liquid hydrocarbons are heated to
such an extent that upon coming into the
generating-furnaces they are in a greatly-ad-
vanced condition to be transformed into a
fixed gas by being conducted down through
the fuel in the generating-furnaces, which be-
come the fixing-chamber, and the steam em-
ployed in the manufacture of the water-gas is
heated to such an extent that it is more read-
1ly and economically separated into its com-
ponent parts in the manufacture of water-
gas when passedinto the generating-furnaces.

By the means heretofore described my im-
proved apparatus for the manufacture of gas
is rendered more efficient and economical,
and the operations performed are carried out
with the greatest amount of safety and se-
curity and with the greatest rapidity and con-
sequent economy of operation.

I claim as my invention—

1. In an apparatus for the manufacture of
gas, the combination with companion gener-
ating furnaces and inclined coal gas retorts,
a chimney I and the retort furnace II', of the
companion retort combustion chambers C D
and the combustion chamber H through which
chambers pass the inclined coal gas retorts,
throats or uptakes connecting the respective
lower ends of said retort combustion cham-
bers C D and II directly with the retort fur-
nace II', and throats or openings C' D’ con-
necting the upper ends of said retort combus-
tion chambers C D with the chimney I, sub-
stantially as set forth. "

2. In an apparatus for the manufacture of
gas, the combination with companion gener-
ating furnaces A B and inclined coal gas re-
torts, a chimney I and a retort furnace II',
of the companion retort combustion chambers
C D through which pass the lower ends of
the inclined coal gas retorts and the smaller
proportion thereof, the combustion chamber
H through which pass the upper ends of said
inclined coal gas retorts and the greater pro-
portion thereof, the openings or throats C' D’

~connecting the retort combustion chambers

with the chimney, the throats or uptakes ¢’
¢’ connecting the lower ends of the retort
combustion chambers with the retort fur-
nace ', and the throats or uptakes e* ¢® con-

549,657

necting the combustion chamber II with the
retort furnace H', the throats or uptakes ¢
e* being of considerably greater area than
the throats or uptakes ¢* ¢°, substantially as

and for the purposes set forth.

3. In an apparatus for the manufacture of
gas, the combination with companion gener-
ating furnaces and inclined coal gas retorts,
of the companion retort combustion chambers
C D, the combustion chamber I, the retort
Turnace H' located centrally beneath said re-
tort combustion chambers, throats or uptakes
directly connecting the lower ends of the re-
spective chambers C D and I1 with the fur-
nace I’; and a central downtake o through
which the red hot coke from the inclined coal
gas retorts 1s delivered directly upon the fire
in the retort furnace H', substantially as set
forth.

4. In an apparatus for the manufacture of
gas, the combination with a generating fur-
nace and means for firingits fuel, of the pipe
¢ passing off from the upper end of the gen-
erating furnace, the pipes b cconnected there-

with and provided with a valve, a lined bon-

net and open frame connecting the same to
the open side of the retort furnace and a
valve 1n said frame, and a sliding sleeve clos-
ing up against the under side of the bonnet,
whereby the produects of combustion from
the genarating furnace under natural draft
are conveyed therefrom into the retort fur-
nace, substantially as set forth.

5. In an apparatus for the manufacture of
gas, the combination with a generating fur-
nace and means for blowing upits fuel toin-
candescence, of the pipe a passing off from
the upper end of the generating furnace, the
pipes O ¢ connected therewith and provided
with a valve, a lined bonnet and open frame
connecting the same to the open side of the
retort furnace and a valve in said frame, ¢
sliding sleeve adapted to be moved up toward
the under side of the bonmnet, whereby the
products of combustion from the hlowing up
of the generating furnace are conveyed there-
from into the retort furnace and whereby air
18 admitted to any desired extent through
the bonnet with the products of combustion
by regulating the flanged sleeve, substan-
tially as set forth.

6. In an apparatus for the manufacture of
gas, the combination with a generating fur-
nace and means for blowing upits fuel toin-
candescence and means for conveying the

products of combustion from the generating

turnace into the retort combustion chamber,
of a lined bonnet, a frame connected there-
with and by which the bonnet is secured to

the open side of the retort furnace, a tile fit-

ting in said frame, and a counter or balance
welght for holding the tile in either of its po-
sitions, substantially as set fortl.

7. In an apparatus for the manufacture of
gas, the combination with the pipes b and ¢,
of the flanged sleeve 72, the yoke frame 7', the
pivots 7, the arm ¢° to which the yoke frame
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18 pivoted, the rod k& and means for oper atmﬂ
the rod vertically and raising the ﬂcﬂnﬂ'ed
sleeve and for holding the same in any de—
sired position, substantmlly as set forth.

3. In an apparatus for the manufacture of
gas, the combination with the pipes b and e,
of the valve d adapted to fit a conical seatin
the upper end of the pipe ¢, the arm f con-

“nected to the pipe c channeled at its upper

end and provided with a roller 3, the arm '
pivoted to the valve d and hawnﬂ an adjust-
able counterweight 2 at its other end, the
rod & pivoted to the arm d' and adapted to

raise the valve and spring the same back off
1ts seat, and means substantially as specified
for holdmcr and securing said valve, Substan—-

tially as st forth.

9. In an apparatus for the manufacture of
gas, the combination with the generating fur-
nace, companion retort eombustwn ehambers
C D and the combustion chamber H, of the

pockets or chambers K F located directly
‘above the arches of the aforesaid chambers
but not 1n communication therewith, series

of pipes arranged and located entirely within
the pockets or chambers E F through which
pipes pass steam and liquid hydrocarbons to
be heated by radiation of the excess heat of
the companion retort combustion chambers
before their utilization in the process of
making gas, substantially as set forth.

10. In an apparatus for the manufacture of

‘gas, the combination with- the combustion

chambers surrounding and extending above
the inclined coal oas 1et0rts of the pockets
or chambers K I loca,ted within the brick-
work and above ’ﬁhe arches of said combus-
tion chambers, pipes in setsin the respective
pockets E If, the first for steam and liquid hy-
drocarbons and the other for steam alone so
arranged that the liquid hydrocarbons in the
first set pass through inner pipes surrounded
by steam, and the steam passing around the
liquid hydroembons of the first set passes to
the second set and back and forth through
the same t0o be highly heated before utiliza-
tion, substantially as set forth.

11. In an apparatus for the manufacture of
gas the combination with retort combustion
chambers and pcekets or chambers located
directly above the arches of the said cham-
bers, but not in communication therewith, of
a series of pipes and return bends connect-
Ing sald pipes together at their respective
ends and located within said pockets, a pipe
for conveying steam into one end of the series
and a pipe for conveying steam away from
the other end of the series, a pipe for supply-
1ing liquid hydrocarbons passing within one
end and continuously back and forth through
the series of steam pipes, and a pipe for con-

veying the liguid hydrocarbons away at the

other end of the series, whereby heat is im-
parted to both the steam and liquid: hydro-
carbons by the excess of heat of the retort

combustion ehambms substantmlly as set
forth.

)

12. In anapparatus for the manufacture ot
gas, the combination with retort combustion
Chambers and pockets or chambers located
directly above the arches of said chambers,
but not in communication therewith, of a se-
ries of pipes and heads to which said plpes
are connected and located within said pock-
ets, an 1nner pipe within each pipe of the se-
ries also connected to and passing through
sald heads, and short pipes connecting the
heads and connecting one inner pipe with the
adjacent outer pipe, an inlet pipe connecting
with the first outer pipe, and an exit pipe ex-
tending away from the last inner pipe, where-
by the steam is caused to flow back and forth

through the outer and return through the in-.

ner pipes, and is superheated by the excess
heat of the retort combustion chambers, sub-
stantially as set forth.

13. In an apparatus for the manufacture of
gas the combination with a generating and &
retort furnace of a pipe a passing off from
the upper end of the generating furnace for
conveying away therefrom both the products
of combustion and the water gas, the water
gas pipe g passing out and away therefrom,
the pipes b and ¢ continuations of the pipe «
for the products of combustion, means for
forming a connection between the free end of
the pipe ¢ and the side of the refort furnace,
and a valve d to close the free open end of the
pipe ¢ during the process of making the water
oas, sub%tantmlly as specified.

14. In an apparatus for the manufacture of
oas the combination with companion gener-
ating furnaces, and means for blowing up the

fuel therein to incandescence alternately, in-

clined coal gas retorts, combustion chambers

through which sald retorts pass, the retort

furnace H' having openings in its opposite
sides and connections between the said cham-
bers and furnace, of pipes from the said gen-
erating furnaces toward the retort furnace for
the products of combustion, frames connected
to the sides of the retort furnace around the
openings. therein, connections between said
pipes and frames, and sliding tiles within said

frames for establishing or shutting oif com-

munication with the retort furnace and means
for moving and holding said tiles in either of
their positions,whereby when one tileis raised
with the blowing up of one generator, the
other and opposite tile 18 lowered to place to
protect the connections of the other generator,
substantially as specified.

15. In an apparatus for the manufacture of
gas, the combination with generating fur-
naces, the retort furnace havmn* side open-
Ings, and pipes from the ﬂenemtmo‘ farnaces
for the products of combustlon of valves in
the ends of said pipes adapted to shut them
completely, movable sleeves around the ends
of said pipes, adjacent bonnets connected to
the open sides of the retort furnace, and tiles
between the bonnets and said openings
whereby when the tiles are closed and the
valves in place and the sleeves depressed the
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parts are exposed o be kept cool by free cir-
culation of air, substantially as specified.

16. In an apparatus for the manufacture of

oas, the combination with a generating fur-
nace and means for blowing up its fuel to in-

candescence,of inclined cocﬂ rasretorts,retort
combustion chambers Surround_ing the lower
ends and smaller portion of said retorts, com-
bustion chambers of greater area surround-
ing the upperends and greater portion of said
retorts, a chimney and connections thereto
from said chambers, a retort furnace beneath
said chambers, uptakes of large area connect-
ing the retort furnace with the chambers sur-
rounding the lower ends of the retorts, up-
takes of small area connecting the retort fur-
nace with the chambers surrounding the
higher endsof said retorts, and a pipe connect-
ing the generating furnace with the retort
furnace for conveying the products of com-
bustion from the blowing up of the generat-
Ing furnace into the retort furnace to pass
upward around the retorts in volumes regu-
Iated by the areas of the respective uptakes
for heating the lower ends of the retorts toa
areater extent than the upper ends, substfm-
tmlly as set forth.

In an apparatus for the manufacture oi
ga-s, the combination with a generating fur-
nace and means for blowing up its fuel to in-
candescence, of inclined coal gas retorts, re-
tort combustion chambers surrounding the
Iowerends and smaller portion of said retorts,
combustion chambers of greater area sur-
rounding the upper ends and greater por-
tion of sald retorts, a chimney and connec-
tions thereto from said chambers, a retort
furmace beneath said chambers, uptakes of
large area connecting the retort furnace with
the eh.;unbers Surroundlnn' the lower ends of
the retorts, uptakes of snmll area connecting
the retort furnace with the chambers sur-
rounding the higher ends of said retorts, and
apipeconnecting the generating furnace with

1

the retort furnace for conveying the products
of combustion from the b]owmu up of the
oenerating furnace into the leiol't furnace to
pass upward around the retorts in volumnes
regulated by the areas of the respective up-
talkes for heating the lower ends of the retorts
to a greater extent than the upper ends, and
with means for admitting a supply of air in a

50

regulatable quantity wlth the 1)1*0{111(15 of

combustion into the retort furnace to insure
perfect combustion, substantially as set forth.

18. In an apparatus for the manufacture ot
ogas, the combination with a generating fur-
nace and means for blowing up its fuel toin-

candescence, of inclined coal gas retorts, re-

tort. combustion chambers 5111*1*01111(1111{1 the
lower ends and smaller portion of said retorts,
combustion chambers of greater arca sur-
rounding the upper ends and greater portion
of said retorts, a chimney and connections
thereto from said chambers, a retort furnace

beneath said chambers, uptakes of large arca

connecting the retort furnace with the cham-
bers surrounding the lower ends of the re-
torts, uptakes of small area connecting the
retort furnance with the chambers surround-
ing the higher ends of said retorts, and a pipe
connecting the generating furnace with the

retort furnace for conveying the products of

combustion from the blowing up of the gen-
erating furnace into the retort furnace to
pass upward around the retorts in volumes
regulated by the areas of the respective up-
takes for heating the lower ends of the retorts
to a greater extent than the upper ends, and
with means for stopping off the said pipe and
closing its opening into the retort furnace,
substantially as set forth.
Signed by me this 22d day of June, 1894,
1. M. PIERSON.

Witnesses:

EO. 1. PINCKNEY,

HAROLD SERRELL.
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