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S a,nd C represent, respectively, the generator__
andsuperheaters, thelatter containing stacked

UNITED STATES

PATENT

WILLIAM W DASHIELL OF BERGEN POINT NEW J ERSEY

MANUFACTURE OF GAS

Apphcauon ﬁled Merch 3, 1887

ﬁ

SPECIFICATION form1ng part of Letters Patent No 3'76 94:4 dated Janlmry 24- 1883

Serml No %”9 521 (No model. )

To all whom it Mmay concerm: |
BeitknownthatI, WILLIAM Wr DASHIELL

 of Bergen Point, 1n the county of Hudson and

State of New Jersey, have invented new and

unseful Improvements in the Manufacture of

(Gas, of which the followmn' is afull clea,r and |

. exact description.

10

My invention relates to an 1mprovemcnt in
the manufacture of gas, and has for its objects
to utilize the waste products of combustion to

‘heat air supplied beneath the fire, and also to
‘utilize the hot gas.in its passage to the holder

~ as a means of heating oil and superheating the

I

steam used in the manufacture of gas.

The further object of the mventlon is to

provide an improved means of supplying oil
and steam to the fire, each through a single

conductor, whereby the same will be equally 1
distributed in the generator over the fire, in
contact therewith, over the ﬂ"rate, or beneath

- the ﬂ*rate

The invention consists in the comhmetmn

' 'f.'mbh a gas apparatus, of heating devices for the.

- specifically descrlbed ‘and set forth in" the

air, steam, and oil supply of the same, and in |

an 1mproved construction of the oil and steam
supply devwes, as ‘will be hereinafter more

~ claims.

- : 30.
| - corresponding parts in all the figures.

1 through the apparatus, and Fig. 2 a vertical

- 35 section taken on line z # of Fig. 1. Fig. 318

. Reference is to be had to the accompanymg
drawings, forming a part of this specification,

in Whlch smuldr letters of reference indicate

Figure 1 is a partial vertical sectlonal view

a vertical longitudinal section through one of

the heaters on line y y of Fig. 2, and Fig. 4 is

- a transverse honzootal secblcn thwugh one

45

gas- superheater
In carrying the invention into effect A B,

brick,as usually employed in the manufacture
of gas, especially ‘water-gas, the generator A
helng provided with the usual orate, a, hinged
top ', and connected with the first superheab

ing- chamber, B, by a passage, b. The said su-

- perheating- chamber B is in turn united with-

sage, ¢ ~
The second supe1 heatmg chamber, G is pro-

‘the air and become lost.
paratus, however, the products passup through
‘the heater E, bemg open at its bottom-as well
as at top, arcund the horizontal tubes E?, and -

to be opemted 1n an_y convement manner and L

purposed to open and close said chamber. An

air-heater, E, is held in suspension dbove the

top of the supcrheatmﬂ* chamber C, p10v1ded__55- |
‘with. an open bottom and top- and an inner - - .
spaced casing, B, (see Fig.2,) the spacee, inter-
vening the inuer and. outer casing, being’ in-
'cloeed at topand bottom. Withinthesaidspace
¢,'upon one side, two or more horizontal baffle-
plates, ¢, are secured; and within the Opposmef.._
Spaee one or more smulam plates, ¢ el
The inner casing of the heater EIS prowded
with a series of. horlzonta,lly -arranged tubes,
i E?* connecting the opposite epaces,e, andairis.

supplled to said tubes by a pipe, F, entering - -
the space e¢ above the upper. baffle-plate, as .

alent means.

_shown Im Fw‘ 2, air being forced into the said - SN
pipe F by meansof a pump, blower, or equiv-

70
Anoutlet-pipe, F', is alsomade

to penetrate the heater E upon the same side -

the space e below the lower baffie-plate, €.

The outlet-pipe T extends from the heater Vina
--superheetmg chamber C, near ‘the ‘bottom =,
‘thereof, by a branch plpe,f, and communicat-
ing with the SUperheatmn' chamber B also by a
a second branch, /7, as shown 1n dotted lines,
‘Fig. 1. The main pipe, however, continues -
downwa,rd and is made to penebmbe one side
‘of the. ‘gener ator ‘A’ below the grate.
| 'when a fire is built in -the generator the pro-
‘ducts-of combastion pass into and through the
superheating - chambers, heating the bricks.

E downward, having ecommunication mth the

Thusz

with the supply-pipeF and communicate wmh - |

80

therein, being kept at a high temperature = -
when said brlcks are hot; and from said. cham- -

‘bers the intensely-hot Weste products pass up-

ward through the opening in the last chamber,
| C, the valve d being. open. -
"heatmg agent has been allowed to minglewith -~ . -
‘In the present ap- - -

- Ordinarily this’ .

95.

up out of the open top, and the air forced ap -

‘through the pipe I, circulating through the:_.-*_ﬂ;'* |

sald tubes E?, is supphed through the pipe F" :

to the generatcr at a high temperature, there-
~the second euperheetmg; chamber C, byapae | by greatly fac111tet1ng combustion end econo_ |

50

mizing fuel.

100.

- Near the mcuth of the superheebmg cham-]_ '

- vided at top, centrally, with a valve, d, adapted l ‘ber Ca connectlon i8 made by a connectlon, h3 -




with a heater, G, supported at right angles to

- said chamber, which heater is connected to a
- second heater, H, extending oppositely to the

IO

said heater G, direct connection & being had

at their opposing ends. Iiach of the said heat-

ers G and H is constructed substantially in
similar manner to the heater I atforesaid,with
the exception that the baffle-plates ¢’ are made
to project through the inner casing, E', be-
tween the flues E?, nearly from side to side of

- sald Inner msmg, and an inclosing top and

bottom plate, g ¢ &' #*, is also provided. The

pipe #’, connecting the chamber C and heater

I5
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jects, adapted to lead to the gas-holder.

G, is mftde to enter the space e upon one side,
and at the bottom of said heater an inlet-pipe,
k', is entered, leading from aboiler or exhaust-
steam chamber, and which inlet-pipe is pro-
vided with a valve, k% for regulating or cuat-
ting off the supply of steam, while at the top
of said heater G is entered a. delwmy -pipe, £k,
leading to and connecting with ahollow spray-

ing-ring, M, arranged w1th1n the generator

1mmed1&tely above the fire-grate «.
The heater H is provided at its outer md

lower end with a pipe, K, leading from one
space, ¢, downward in a deep xtf'e]l, K/, where-

by a water seal 1s made, and the said heater is
provided at the opposite or inner end at the
bottom with a pipe, K? leading in a shallow
covered well, from which well a pipe, K°, pro-

The
heater H is provided with an inlet-pipe, 1/,

at the bottom, adapted to admit oil, and an

outlet-pipe, I, at the top, connecting with a
hollow ring, M, provided with a circumferen-
tial series of apertures, m, which ring M is
supported, as shown in Fig. 1, within the gen-
erator at the top, the dperml ed surface bemcr
theinner surface of the said ring.
oil is introduced to the bed of fire to generate

‘a gas 1t 1s sprayed in among the coal, and

thereby distributed equally over a large area.
An extra oil-ring, M’, may, if found desira-

~ble, be placed a distance below the top of the

45
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generator, as shown in Fig. 1; or but one,
either at the top or below the top may be em-
ployed.

The operation is as follows: The waste 1310

‘duets of combustion passing up through the

superheater C enter the heater K, thmugh
which air i1s circualated, and the S’le heated
air is introduced to the fuel in the generator,

and also to the superheaters BB and O thr onﬂ*h
the pipes f f’,which pipes are provided with
suitable valves. The heated air in the super-

heaters or mixing-chambers unites with the
unburned gas from the generator,which,ignit-

ing,serves to more qmekly heat the chambers
Band C. Should one chamber become suffi-
ciently heated beforethe other,thesupply ofair
is shut; off from that chamber aud the gases are
only allowed to burn in the,ot.her. Wheu both
chambers B and C have become sufficiently
heated, the valve d is closed, and steam pass-

ing throuwh the heater G is sprayed upon the
fire throug ol the apertured ring M. Thisaction

Thus as the._

ure’in the heater.

376,944

The gas is enriched by tfe admission of oil to
the ring M/, passing through the heater G,
which 011 a& heretofore stated, 1s therebv more
rtd'w;:fs,-mta,*mf'eorusly applied, and in addition 18
supplied through a single pipe, and conse-
quently under better control. Thesteamn may

be exhaust-steam, as it is superheated in the.

heater H, and if live steam it is kept in good

condition by its passage through the ‘-‘»dld'

heater. The oil is also heated to a high tem-
perature, and, like the steam, the result is ac-
complished by being held in ('onta,ct with the
tubes B by the baffle-plates ¢ ¢’. The tubes
of the steam and oil heaters are kept intensely
hot by the passage of the heated gas from the

superheating or mixing chamber ¢ through |

them. 'The gas entermg through pipe 2 into

the upper. heater, G, passes. throuwh the tubes

therein down mto the lJower heater H., before
entering the last tubes in said heater.

through the pipe K into the well K. The

weight of the tar,sinking it to the bottom,con-

stantly keeps a water-seal upon the said tar
drip-pipe K. The gas in its further progress

Any
tar v«hlch may have collected will pass down

70

8o

Q0

through the last tube of the heater H passes

down the pipe K*into the usnal well and up
through the water into thestand-pipe K from
whence it is conveyed to any suitable Storage
tank.

‘The upper heater may be used to superheat
01] and the under heater for steam, if found
m01e convenient in the appllcatwn of the
herein-described process to an emst,mg gas-
plant.

" Fromthe foregoing the following advantages

95

100

are secured: The steam heater or superheatel .

beingintermediatelysituated between the sup-
ply and delivery pipes and the supply ofsteam
to the steam-heater being regulated by the
valvek’, live steam or exhaust-steam is super-

heated in an expanded state,and has nofurther.

expansion to undergo after entering the gener-
ator. By this means a much drier steam 18
obtained, the variations in pressure of boiler
supplying steam being immaterial, as by this
method exhaust-steam will answer the purpose
equally as well as'steam at high pressure, for
by my process the steam from the boiler en-
tering the heater,which is much larger than

the supply-pipe to the same and having no

stoppage,expands to a very much lower press-

This heat of expansion is
put back into the steam at a lower tension,and
the steam is superheated while at thislow ten-

105

II1O

115

120

sion and passes into generator without further

expansion. In this highly-superheated state
heretofore either live steam from boiler,which
1s saturated steam,has been admitted to gener-
ator, and, being Saturated the moment it ex-
pzmded mto the generator deposwed ‘water and
dampened the fuel, &ec., or it has been super-
heated under high pressure and its delivery to
the generator regulated at a point between the
superheater and generator, and thus-when ad-

mitted to generator expanded,resulting in the

generates a water-gas, but poor in quality. | loss of this heat of expansion,and which be-

[25

130
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comes web steam or nearly so, deademng the |

coals,so that as much gas-cannot be made per

run-or per pound of coal as when the steam is
delivered to ﬂenerator in an expanded super-.

heated state. |

Having thus descrlbed Iy 1nventmn what I
claim as new, and desire to secure by Lebters
Patent, 18— |

1. The eombmatlon Wlbh the ﬂenerator of 3
gas plant or apparabus, a heater having di-
vided chambers connected by tubes supported

over the exit-flue of said generator, an air-sup-

ply pipe leading to said heater, and an outlet-

pipe connecting the heater w1th the generator |

beneath the ﬂre of atubularsteam-superheater
connected w1th the gas-outlet of the generator.

-and an o1l - superheater connected with the
steam-heater and with the gas-tank seal, sub-

- stantially as shown and. desorlbed whereby the

20 waste produects of combustion are made t6 heat

the alr fed to the ﬁre and the steam and oil -

used in conneetlon with the plant are heated

by the gas in‘its passage from ‘the generator

to the tank, as set forth.
- 2. The combmatlon with the generator A

ofa gas plantor apparabus prov1ded near the -
top with a series of apertures; m, of a tubular

25

heater, H, adapted to contain 011 around the

erator, and with the tank-seal, a tubular ring,

tubes connected with the gas-outlet of the gen- -
30"

M, surreundmw the generator provided with -

between the heater and ring
shown and deseribed, whereby the oilisheated -
by the passage of the gas through the tubes of

‘the heater and dlstrlbuted over the fuel m the
_;genemtor' as set forth :

WM W DASHIELL
Wﬂ;nesses

-J. F. ACKER, J r,
H. M. CLARK_ :

aseriesof apertures registering with the aper-
tures in the generator, and a pipe-connection
, substantially as -

3 5
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