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UNITED STATES PATENT OFFICE.

HEN RY M. PIERSON, OF BROOKLYN, NEW YORK.

APP,AR-AT_'US FOR THE MANUFACTURE OF GAS.

SPECIFICATION fmmmg pa,rt of Letters Patent No. 500, 424 dated J une 27,1893,
Applm&twn filed August 6, 1892, Serial Nu. 442, 311. (No mﬂdel)

To all whom it may concern:

Be it known that I, HENRY M. PIERS SON, a
citizen of the United States, residing at Br 00k-
Iyn, in the county of Kings and State of New
York, have invented a new and useful Im-
provement in Apparatus for the Manufacture
of Gas, of which the followmﬂ* is a full, elear
and exact description.

Natural gas, the hottest gas e*;tenswely

used for manufactumnw purposes, is fast be-
coming exhausted; and th’e object of my pres- |
“ent invention is to produce an artificial gas

to replace natural gas, and a gas to replace
nafural gas must be a comblnatwn of the
hottest Lnown manufactured gases produced

cheaply and in a simple appm&tus

My present invention relates to the meth-
ods of manufacturing a per manent compound
oas andthe gases comprlbmw the same, which
gases are ma,de in part contmuously and in

| part alternately without the use of the usual
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refractory material mixing-chamber, and in

carrying out my invention T employ coal g oas
which eontains marsh gas and hydrogen, wa-
ter gas which contains carbonic oxide and hy-

drogen, and oil gas which contains olefiant |

oas, as these are the hottest known manu-
fdctuwd gau%es and I manufacture these
three gases in a peculiar and especially de-
Sw‘ned apparatus herein set forth and com-
mmﬂ'le said gases to form the desired perma-
nent eompound oas which is my substitute
for natural gas. “In order to have this gas,
which 1s a eomblnatlon of the before named
gases, of the highest heating power, the same
must be of a hwh candle power, and the gas
resulting from these gases commingled filis
these requil ements, which being the case al-
Jows the one gas to be used for both heating
and lighting purposes delivered through one

‘set of pipes, and as it has been found expen-

sive to double pipe for the purpgse of deliv-
ering the gases separately my unprovement
overcomes this objection.

I employ mechanical devices as far as pos- |
‘sible in connection with 1y apparatus in

carrying out my process for making these
rases econommdlly and cantmuouqu and
commmwhnn‘ the same for use.

The coal ogas I make continuously from coal
delivered into the high upper ends of in-

ehned retorts extemall} heated, the gas pass-
ing from said retorts by stand-pipes thlouﬂ'h
a hydrauhc main and by pipestoandthr oufrh

washers, scrubbers, and purifiers to a holdel 55

The red hot coke made in the inclined coal
oas retorts i1s removed from the lower ends

‘and is employed and at once utilized as here-
| Inafter described forcarrying out the process

in my improved apparatus.
The washers, scrubbers, purifiers, and
holder are well known devices and form no

necessary portion of my invention, and con-

sequently are not illustrated or deseubed
herein.

The water gas I make by pa,ssmﬂ‘ steam in

‘the usual manner througha bed of incandes-

cent-combustible materia,_l in a generator, the
resultant gas being conveyed through the hot
coal gas retorts dmmn'the process of distilla-

tion to become enriched by combining with

the light tarry matters that usually pass over
into the hydraulic main and are lost by com-
mingling and passing off with the tar. This
enrluhed water gas is permanently fixed by
passing throurrh the lower and hotter ends of
said retorts and it then passes fromthe lower
or delivery end of said retorts, with the coal
oas, through the hydraulic main, through
washers, serubbers, and purifiers 130 a holder

The oil gas I make by delivering liquid hy-
dloca,rbons onto a bed of red hot combusti-
ble material in a generator and passing the
resultant vapors down through said red hot
combustible materialin said generator, there-
by transforming said vapors into the desued
fixed oil gas, S&ud cas then passing into the
hy dmuhc main and through the same with
the coal gas and on thr oun'h the washers,
SCT ubbers and purifiers to the holder, whe1e-
in all three gases inseparably commingle,
forming the desired permanent compound
gas—a, substltute for natural gas.

In carrying out my process T employ an ap-
paratus especially arranged with reference to
completeness, compactness convenience and
efficiency wherein two generating furnaces
for alternate use are set side by side. - These
furnaces are arranged in front of the retort
furnace and form part of the sfrueture con-
taining the ineclined coal gas reforts and in

‘which is a dividing wall f01 mmﬂ‘ eombustlon
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and heating chambers at the respective ends

. of said retorts:and into which: chambers up-

IO

20

takes extend from both the generating fur-
naces and the retort furnace, all of which to-

gether with the arrangement of pipes, valves }
and all parts and their functions are herein-

after more particularly described.

In the drawings, Figure 1 is an elevation
and partial cross section of my improved ap-
paratus. Iig. 2 isan elevation of thesame at
one side. Fig. 3 is a vertical section on the
line # = of Fig. 1. Fig. 4 is a vertical cross
section on the line v y of Figs. 2 and 3. Fig.

|
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sleeves conforming in shape to said retorts
and forming continuations thereto outside
the main brick-work, and these ends have
gas tight covers f to close the same. I prefer

to make the fire clay portion of the inclined

retorts e in two parts joined together at the
division wall support as shown in Fig. 3.

~ Pipes g rise from each side of the generat-
ing furnaces A B and extend up outside the
same to the valve case, g* and from said valve
case g° pipes ¢’ rise and extend over toward
the upper higher ends of the coal gas retorts
and said pipes ¢’ terminate in branches 3

d 1s a sectional plan on the line z 2 of Fig. 3, | which enter the metal ends of said retorts.
and Figs. 6, 7, §, and 9 are detailed views of | There are three pipes g’ and three branches 3

parts hereinafter more fully described.

A, B, are the companion generating fur-
naces, which are of the usunal character and
constructed side by side and in which there
are self-sealing doors a, a’, ash-pits provided

- also with self-sealing doors (not shown) air-
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blast pipes b, with regulating gates 1’ for the
inlet of air, steam pipes ¢ for the inlet of
steam, oil pipes d for the inlet of oil at va-

rious places, throats ¢/, and gas-tight covers

d’, providing for the admission of fuel to the
generating furnaces. The walls of the coni-

panion generating furnaces are continued
‘backwardly

and upwardly and with an in-
clined top to form the companion retort com-

‘bustion chambers C D and the retort furnace

combustion chamber I, between which there
is a dividing wall, through which the ineclined

retorts pass. The retort combustion cham-

bers C D are connected with the generating
furnaces A B by uptakes or throats ¢’ ¢, and
they are separated by a wall parallel with the
retorts that does not reach quite to the top of
the chambers C D. The retort furnace H’is
preferably placed on a level with the fires of
the generating furnaces and uptakes ¢t ¢
connect the space directly above the fire with
the combustion chamber H which embraces
theupper higher ends of the inclined retorts.

‘The retort furnace H’ has entrance doors g2

at each side and grate bars a® and ash pits
and a chimney I connecting said combustion
chamber H with the chimney G; and smoke
pipes E F also open into said chimney G, and
their lower ends are connected to and open
into the said generating furnaces A B above
the grate bars and adjacent to the fire-zone.
I provide a downtake at o through the main
wall, and the same is shown by dotted lines
in Iig. 3 and full lines, Fig. 4. This downtake
is provided with a door o/, and the object of
said downtake is to supply the furnace H’
with red hot coke as taken from the coal gas
retorts as fuel for said furnace fire. The re-
torts ¢ are of usual character and extend

throughthe combustion chamber Hand cham-

bers C D and they are set at an angle of
about thirty degrees, the ineclination being
toward the generating furnaces, so that the
lower ends come above the throats ¢’ of the
generating furnaces. The respective ends of
these retorts are made with metal ends or

one for each of the three retorts.in one benech

and these pipes and branches together with

the pipe g and valve case g* are-duplicated at
the opposite.side of the apparatus extending
from theother generating furnace to the other
bench of retorts. |

- The valve case g*shown in the vertical sec-
tion Fig. 7 and sectional plan Fig. 8, has di-
vided upper and lower chambers ¢3 ¢* and the

valve g° is cup shaped and sets in the divis-
‘1onal wall between the chambers and at the

upper end of thepipe g so that when the valve
1s down and closed the end of the pipe g and
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theexit therefrom to the pipesg’ is completely

shut off and each pipe ¢’ is also completely
shut off from each other pipe ¢’ therefore
there is no communication from any one re-

tort to another when this valve is closed as.

this is essential in charging or discharging
the retorts, and when said valve is raised to
thedotted position, free communiecation is es-
tablished between the pipe ¢ and pipes g’
through said valve case ¢°. This valve has a
stem g% and I provide a lever g7, link ¢% and
rod and handle ¢* for raising the valve, and
these parts are so madeand proportioned that
when the valve g° is raised the link ¢% has
passed to the other side of a vertical line
and holds the valve in its elevated position.
These valves.are alike on both sides of the
apparatus. No valves are employed on said
branch pipes 3, for the reasons hereinafter
stated in the description of the process. Trom
the lower ends of said retorts e vertical stand
pipes i rise and dip pipes 7/ extend over
therefrom into the hydraulic main I, and a
pipe M passes from the hydraulic main I,
away to the washers, scrubbers, and purifiers
and to the holder. The tops of the smoke
pipes K F are fitted with weighted and tight
fitting valves ¢ ¢/, and I provide levers 72 and
depending chains or rods 4 for operating said
valves and removing from or replacing the
same upon the upper ends of said stand pipes,
or in other words, for opening and closing said
valves. The valves ¢ ¢’ are heavy and fit oas
tight against the ends of the stand pipes and
they are assisted in this because the levers 72
are provided with -adjustable weights. The
valves are alternately held open by securing
the chains or rods4 and are self elosin o when

released. Near the upperendsof said smoke
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pipes E F arebranch pipes Zand dip pipes’%’
from the same entering the hydraulic main L.

Between the branch pipes & and dip pipes
%’ I place valves of improved form which 1
design to supersede the usual sealing cups.
These valves consist each of a case k% covers

- k%and an internal ring seat k*having a curved

1O

convex or conoidal inner edge, and 1 provide
a valve IS of inverted cup shape having aconi-
cal or tapering exterior. This valve passes
into the ring seat /* and when the parts come
together as shown in the vertical section Fig.

-9, there is a nipping and sealing action that

is effectually operative even if the ring seat
be covered with tar or carbonaceous deposit.
Fig. 9 is a vertical section of this valve and
case in large size, and Fig. 10 an inverted plan

of the valve. This valve has a stem £° lever

k7, link %®* and operative handle k® to raise

lgo

‘the same as desired. The tar passes con-
stantly from the hydraulic main L by pipes

10 having regulating gates 11 away to the tar
well. . T have not shown the tar well, because

it is a well known device. The respective ]

ends and elbows of all these various pipes

~are shown with caps for the thorough clean-

30

ing and care of such pipes. The upper ends
of said retorts are constantly heated by the
fires of the retort furnace H’; the products of
combustion passing off by the chimney pipe
I and chimnpey G, and the lower ends of said

retorts areintermittently heated by the high
“heat produced by the firing up of the generat-

“ing furnaces.

35

40

T have represented floors at 15,16, 17, for
the attendants, which floors are conveniently

placed for operating the mechanism in the
way of filling the coal chutes [, firing the re-

tort furnace H, and working the smoke pipe

valves 7 ¢/ by the chains orrods 4 and the air

valves b’ by the operating rods, dc. |

I provide pipes m m' and n n’, extending
into the walls of the chambers C D, and the
object of these pipes is to admit air within
the chambers, so that the products of com-
bustion in blowing up the generating fur-

" naces may be completely consumed by the

55
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addition of sufficient air for that purpose.

These pipes m m’ and nn’ are each provided

with a valve m? and n? opened and closed 1n
" the usual manner. Pipes P and Q rise from |

the main source of air supply and pressure
entering the generating furnaces at each side
of the apparatus and these pipes connect with
the pipes m m/ and n n'.

The operation of carrying on the manu-

facture of my permanent compound gasis as
follows:—The generating furnaces ave first
charged with coke or other fueland fired,and
the retorts ¢ are charged with bituminous
coal, and the fires in the retort furnace H’
are lighted and the upper ends of theretorts

heated by a steady heat. The smoke pipe
valve’ is now opened and the air blastis ad-

mitted into the generating furnace A and

“passes through the fuel therein, raising the

same to incandescence, and the gases passup

1 the throat or uptake ¢’ into the retort cham-
ber C and around the retorts e, over the di-
viding wall and down the retort chamber D,
and around the retorts therein, down the
‘throat €%, and down through the fuel in the
generating furnace B, raising the same to a
dull red hot condition, and then up the smoke
pipe ¥ and away by the chimney G. In this

manner the lower ends of the retorts e are
heated by a high heat, which is intermittent
with the blowing up of the generating fur-
naces in alternate directions. During this
| firing up operation air is admitted by the
pipesnn’into the chambers CD to completely
| burn the resulting gases into carbonie aecid
(complete combustion) before reaching and
| passing down through the second generating
furnace B, thereby only heating, but not con-
suming the fuel in this furnace. Thisisnec-
éssary, so that the fuel in the second gener-
ating furnace is not heated above a dull red
heat, which is the required heat to effectually
make the oil gas in my process. The air
pipes m m/ and n ' in the chambers CD are
operated alternately in pairs with the firing
of the generating furnaces by opening their
valves,and according to the direction of the
firing, the pipes n n’ being used in firing the
furnaces A B and the pipes m m’ in firing
| the furnaces B A. During this heating op-
eration and together with the heat of the re-
| tort furnace H’ the bituminous coalin the re-
torts e is being distilled and converted into
| red hot coke and giving off coal gas, which
contains marsh gas and hydrogen, and sald
| coal oas passes by the stand pipes/ from the
lower hot ends of the retorts and dip pipes i’
l into and through the hydraulic main and by

rifiers and to the common holder.

'he process of making coal gas from bi-
tuminous coal in the retorts ¢ and making
red hot coke is continuous, the movement of
| the coal down the inclined retorts being ac-
complished steadily by the delivery of coal
at the upper ends and the removal of red hot
coke from the lower ends through the covers
. This red hot coke is delivered from the
retorts periodically through the throats ¢’
into the generating furnaces A B, as desired,
for fuel, and the surplus is conveyed by the
downtake through the door to the retort fur-
nace H’ for use there as fuel. After the gen-
erating furnace A has been raised to incan-

1 descence the smoke pipe valve 2’ is closed
and steam under pressure is admitted by the
' pipes ¢ into the generating furnace A for the
production of water gas by passing said steam
up through the bed of incandescent fuel In
‘said furnace, and the resultant gas passes by
one of the pipes g through the valve case up
the pipes ¢’, and by the branch pipes 3 into
the upper ends of all the retorts e. The gas
then passes down through these coal gas re-
torts e during the process of distillation and
in transit becomes enriched by taking up and
combining with light tarry matters or hydro-
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the pipe M to the washers, scrubbers and pu-
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-carbons, such light tarry matters as have
“heretofore usually passed over into the hy-
draulic main and are lost by commingling
‘and passing off with the tar. The coal gasis
‘about eighteen candle power and can carry
~ only a certain per cent. of light tarry mat-
~ ters,and the surplus has heretofore been lost
~~1n the hydraulic main. By passing my water

~ gas through these retorts during the process
ot distillation and taking up these surplus
~ malters, I do not rob the coal gas of its light
~ giving qualities, but I do effect a saving and

~ economically enrich the water gas. I have
~ discovered that no valves are needed in the
pipes g” or-in the branch pipes 3 to the re-
~ tortse, because the retorts which are the hot-
- testrepel the entry of the water gas to a great
. extent and the retorts that are the coolest ad-
- mit said water gas, and that nearly the entire

- 20
- retort most recently charged with bituminous
~coal; and which coal is directly after charg-
- 1ng giving off the light tarry matters that I
. wish absorbed. by the water gas. The said

. tervals of about a half hour, so that each par-
- ticular retort is recharged about every three
- hours—that is, where six retorts are em-
- Dployed, as shown in the drawings. This en-
riched water gas then passes through the hot

~coal gas. The steam is shat off and the man-

liquid hydrocarbons through the pipes donto
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with these operations.

. Heretofore in the manufacture of 61'eﬁ5:emt

checker brick previously heated by internal

| red heat in the generating furnace in ‘which

volume of said water gas passes throngh the

also‘discovered that because of passing these:

retorts are charged in rotation at stated in<

“pensive oil, and the fire removes as a deposit
In it the impurities which assist as fuel in

washers, serubbers, and purifiers to the com-

with the manufacture and delivery of the _
made one valve k° is closed or dropped to
tightly seal the dip %’ above the hydraulic
main, and the valve s is opened from the top
of the smoke pipe E, and the cover d’ is re-
moved from the top of the furnace B, and
coke in sufficient quantity is drawn from the
retorts e and delivered into the furnace B as
fuel therefor and the cover d’ closed. The
air blast is now turned on into the generating
furnace B, and the fuel therein is raised to
incandescence, and the retort chambers D
and C together with the lower ends of the
retorts e are heated all at once by the com-
pletely consumed produects of combustion as
well as the fuel in the generating furnace A,
which latter fuel is raised to dull red heat,
the produects of combustion passing by the
smoke pipe E to the chimney G. After this
the valve 7 is closed and water gas is made
in the generating furnace B, now filled with
incandescent fuel, and then oil gas is made
in the furnace A now filled with fuel at adull
red heat in the manner herein described,
and the operations back and forth with these
‘generating furnaces and attendant apparatus

ufacture of water gas is stopped in the fur-
nace A after running ‘the desired time, and
one valve ¢g° in the valve case, g® at the june-
tion of the pipes g and ¢’ is closed, shutting
off the passage from the furnace A to the
connected bench of retorts; the valve 7’ at
the top of the smoke stack F remaing closed
and the generating furnace A is not again
used until after the next blowing up opera-
tion. '

I now open one valve %° in the valve case
k* and manufacture oil gas in the generating
furnaces B, containing the fuel at dull red
heat, and previously unused, by delivering

this bed of fuel. The resulting vapors are
made to pass down through this said bed of
fuel, which changes the vapors into a fixed
gas, and the gas passes by the smoke pipe F
and its branch pipe & through the valve case
k* and dip pipe " into and through the hy-
draulic main L, and by the pipe M to the
washers, scrubbers, and purifiers to the com-
mon holder. | | |

The manufacture of coal gas in the retorts
e 18 simultaneous with the manufacture of
the oil gas; and the operations of alternately
blowing up the generating furnaces, and mak-
1ng water gas and oil gas follow one another

as herein described while the manufacture of
coal gas and coke is going on continuously.

I would remark that during the operation
of firing up the generators and afterward

| the said vapors are made—the results in this
| case are far superior to the results heretofore
obtained by passing said vapors through the
fixing chamber, as formerly employed. In
this manner the said fuel is gradually and 85
thoroughly charged with a carbonaceous de- =~
posit that materially assists combustion in =~
again blowing up the fuel in said generating
furnace in repeating the operations. I have =
| Q¢
‘oil vaporsdown through the fire Iam enabled =
to use the most common, crude, and inexpen- =
-sive hydrocarbon oils or their residu ums, as
‘the same will make as much gas as more ex-

0§ . S

form the desired permanent compound gas, .
-adapted for both heating and lighting pur-
|'poses, and to be delivered through one setof
| pipes for these purposes as a substitute for =
natural gas. “After sufficient oil gas has been

are constantly and intermittently repeated

‘are repeated in. rotation; and the- manufae-
fure of coal gasis carried on continuously -

1.gas it has been usual to convey the vapors e
away from the. upper part of the .:generatmg; f . SEE
furnace into -a fixing chamber filled with
er | 75
‘combustion to produce the oil gas; but I have =
| discovered that by passing said oil gas va-
pors.down through a body of fresh unused =
| fuel—such as that already heated to a dull

3‘° : _

B . 1en passes i ‘the reheating of the generator. In the com- -
~endsof said retorts and becomes fixed therein | mon holder the coal gas, water gas enriched, =

~ and then passes from the retorts e by the [ and the oil gas all ingeparably commingle to
- stand pipes h and dip pipes /’ to and through - compoun
-~ the hydraulic main L by the pipe M to the
35 1bbers, _ ,
- mon holder, and this occurs simultaneously

too
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- the same is closed tightly, and in carrying out |

I5

20

30

35

500,424

making water gas the valves %° are alosed to
their seats against the upper ends of the dip
pipes &’ to eﬁeetually seal the same, so that

nothing enters the hydraulic main thr ough |

the pipes k, and that during the making of

oil gas one valve %% in the Valve case k2 is-

mlsed according to the generating furnace in
useforthe purpose of makmn“ oilgas. Iwould
also remark that during the manufacture of
o1l gas in either frenelatmﬂ' furnace no gas
can pass the Va,l,ve g° of that. furnace, becanse

the processes herein specified by the peculiar
apparatus deseribed I do mot employ the
usualrefractory material fixing chambers, but

fix the gases as madein the manner deserlbed Al

and eommmﬂ*le them and form a permanent
compound gas.

In my Pa,tent No. 478,459, granted July 5,
1392, some features are set forth but 11013
claimed. Those features correspond to fea-
tures herein contained and claimed, the same
having been eliminated from the application
for Sald patent for the purpose of being in-
cluded in the present case.

I claim as my invention—

- 1. In an apparatus for the manufacture of

gas, the combination with companion gener- |

ating furnaces for alternate use and means
for blowing up their fuel; of means for con-
veying steam thereinto for the formation of
water gas, retorts for receiving bituminous

coal and means for heating the same for mak- |

ing coal gas, connections between the cooler
feeding ends of said retorts and said gener-
ating fumaces for eonveymﬂ' the weter oas
to the retorts, a hydraulic main and connec-

- tions thereto from the hotter ends of said re-
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tortsforconveying away the gasesfrom the re-
torts, means for delivering oil within said fur-
naces, pipes to the hydraulic main from the
generating furnaces above the grates and ash
lines and by which the oil gas is conveyed
away after passing down through the bed of
fuel,and a common delivery forthe gases, sub-
stantially as and for the purposes herein set
forth. |

2. In an apparatus for the manufacture of
oas the combination with a generating fur-
nace and means for blowing its fuel to incan-
descence, and means for conveying steam
thereinto for the formation of water gas; of
retorts for receiving bituminous coal and
means for heating the same for making coal
gas, connections between the cooler teedmﬂ'
ends of said retorts and said generating fur-

nace for conveying the Water gas 1o the re-
torts, a hydraulic main and conneetiens there-

to from the hotter endsof said retorts for con-
veying away the gases from the retorts, sub-
stantially as and for the purposes herein de-
scribed.

3. 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, and means for conveying steam
thereinto for the formation of water gas; o

inclined retorts for receiving bituminous coal

at their higher and cooler ends, and means
for heating the same for making coal gas, con-
nections between the higher cooler feeding
ends of said inclined retorts and said gener-
ating furnace for conveying the water gas to
the retorts, a hydraulicmain and eonnectlons
thereto from the hotter and lower ends of said

| retorts for conveying away the gases from the

retorts, substantially as and for the purposes
herein described.

4. In an apparatus for the manufacture of
gas the combination with a generating fur-
nace and means for blowing up its fuel to a
dull red heat and for delivering oil upon its
bed of fuel for making oil gas; of a hydraulic
main and a pipe to the Same from the side of
said generating furnace above its grate and
ash line and by which the oil gas is conveyed
away after passing down through the bed of
fuel, substantially as and for the purposes

‘herein deseribed.

5. In an apparatus for the manufacture of
gas the combination of a generating furnace
and means for blowing upits fuel, a pipe en-

tering the upper end of sald furna,ee for de-
livering hydrocarbon oil upon the bed of fuel

to. become vaporized, means for compelling

the oil vapors to pass down through the bed
of fuel in ‘said generating fmnace which be-
“comes a fixing ehamber f01 transforming said

vapors into a fixed gas, and a pipe passing
out from the said generating furnace near
the lower end end above the ash line by

‘which the oil gas is conveyed away, substan-
:tlelly as and for the purposes set forth.

6. In an apparatus for the manufacture of
oas, the combination with a generating fur-
nace and ineclined coal gas retorts ; Of a com-
bustion chamber embracing the lower ends of
said retorts and eommunieabinﬂ' with said
generating furnace, whereby the lower ends
ef said retorts are heated to a high heat with
each blowing up of the G‘eneratmg furnace,
the retort furnace II’ and combustion cham-
ber IT beneath and around said gas retorts
for heating their upper ends by a steady
heat, substantially as and for the purposes
set forth.

7. In an apparatus for the manufacture of
aas, the combination with a generating fur-
nace, the inclined coal as 1et01te and the hy-
draulic main, of a pipe ¢’ rising from the gen-
erating fumece, a valve case and velve to
which such pipe is connécted, pipes ¢’ rising
from the said valve and extendmw over to the
higher ends of said retorts, said pipes g’ ter-
mmatlnﬂ' in branches 3 opening into said re-
torts, and the stand pipes i and their dip
pipes i’ connecting the lower ends of said re-
torts with the hydrauhe main, substantially
as and for the purposes set forth.

3. In an apparatus for the manufacture of
cas, the combination with companion gener-
ating furnaces A B and inclined coal gas re-
tmte, of the companion retort eombusmou
chambers C D connecting at their upper ends
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and embracing the lower ends of said retorts,

‘the throats e’ € connecting the lower ends of

said chambers with the generating furnaces,
substantially as and for the purposes set
forth. -

9. In an apparatus for the manufacture of
gas, the combination with companion gener-
ating furnaces A B and inclined coal gas re-
torts, of the companion retort combustion
chambers C D connecting at their upper ends
and embracing the lower ends of said retorts,

the throats e’ ¢® connecting the lower ends of

said chambers with the generating furnaces
whereby the lower ends of said retorts are
heated to a high heat with each blowing up
of the generating furnaces, and the retort

- furnace H’ and combustion chamber H be-

"
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neath and for heating the upper ends of said
gas retorts, substantially as and for the pur-
poses set forth. - o |

10. In an apparatus for the manufacture of
gas, the combination with ecompanion gener-
ating furnaces A B and inclined coal gas re-
torts, of the companion retort combustion
chambers C D connecting at their upper ends
and through which the coal gas retorts pass,
the throats e’ €® connecting the lower ends of
sald chambers with the generating furnaces

and pipes m m’ and n 7’ entering opposite
ends of the chambers C D for conveying air

into said chambers for producing eomplete
combustion, substantially as and for the pur-
poses set forth. |

11. In an apparatus for the manufacture ,of}i
gas, the combination with a hydraulic main

and a pipe therefrom to a holder, of compan-
ion generating furnaces with an upper cham-

“ber by which they are connected and are

adapted to be employed alternately, the pipes
E I passing off from the companion generat-
ing furnaces above the grate bars and rising
to the hydraulic main, branch pipes from the
pipes K I’ dipping into the hydraulic main,
and o1l pipes in the upper part of said gener-
ating furnaces for delivering hydrocarbon oil
for the manufacture of oil gas, and valves in
the passages above said generating furnaces,
substantially in the manner and for the pur-
poses set forth. | ._

12. In an apparatus for the manufacture of
gas, the combination with the generating fur-
nace, of the pipe g therefrom for the water
gas, the pipes ¢’ and their branches 3 ex-
tending to the upper higher ends of the coal

i

‘substantially as set forth. |

1392,

| gas retorts, a valve case connecting the pipe

g and pipes ¢’, a valve within said case
adapted to close and to shut off when closed
the passage between the pipe ¢ and all the
pipes ¢’ and also the passage from any one
pipe g’ to any other, and when lifted to throw
open freely the passagesbetween all the pipes,
substantially as set -forth. |

- 13. Inan apparatus for the manufacture of
gas the combination with a generating fur-
nace, a pipe g therefrom for water gas, pipes
g’ and branch pipes therefrom to the higher
ends of coal gas retorts, of a valve case g2
connecting the upper end of the pipe ¢ and

the lower ends of the pipes ¢’, a vertically

movable cup-shaped valve within said case

“having two seats closed simultaneously and
when closed shutting off the pipe ¢ from all

the pipes ¢” and also .any pipe ¢’ from all the
other pipes ¢, and when raised and open pro-
viding a free passage between all of said pipes,

14. In an apparatus for the manufacture of

‘gas, the combination with .a generating fur-
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nace, a hydraulic main and a stand pipe ris-

‘Ing from the generating furnace, of -a pipe %
from the stand pipe and a pipe .k’ to the hy-
~draulic main, a valve case connected respect-

ively to the pipeskand &’ and through which
the gaspasses to the hydraulie main, a curved
or conical seat within .said valve case and .a

‘tapering or conical valve adapted to fit said
-seat and by its form and weight-to be:-wedged

to place, substantially as set forth.

15. In an apparatus for the manufactureof

‘gas, the combination with .a generating fur-
‘nace, a hydraulic main and.a stand pipe from
‘the generating furnace toward the hydraulic

main, of the pipes & %’ and valve case /2 con-

‘nected at the respective ends of the pipes.
k" and forming a passage for the gas from
‘the stand pipe to the hydraulic main, a seat

within said valve case formed of a ring &t

‘the edge of whose opening is curved or coni-
cal, an inverted cup-shaped valve %* of in-
clined or conical exterior adapted to fit and.
tightly wedge within the ring seat, substan-
tially as and for the purposes set forth.

Signed by me this 4th day of August, A. D.

| H. M. PIERSON.
Witnesses:

GEO. 1. PINCKNEY,

WILLIAM G. MOTT.

8¢

Qo

95

100




	Drawings
	Front Page
	Specification
	Claims

