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Ta f&?f w?mm, it G _j COTLCETTL: -

(mu‘ RET I, ‘%P EER, residing at Canisteo, in

the county of Steuben and Stateof N cwW 1”01'1::
cltizens of the

United bmteb have mvented

certain new and useful Iinprwgmenm in Ap-

10

paratus for Manufacturing Gas, of which the

Aollowing is a ﬁpGCIﬁ{?&LH}I} 1'efe1*em*e bemﬂ
]nu’i fhewm to the accompanying draw Ings.
o Thisinvention relates toan improvementin

| .ammratm for the manufacturs of o gas by de-

~composing steam in contact with earbonace- |
~ous fuel, and is &peelﬁcmly designed to gen-
erate im,l -gas rapidly and in a contin uous
manner

15

'I--eautmuouﬁa frem*mtmn of -gaseous products
romair, 51(3&111 and conl, and f rom petrolenmn-
~.zo0 oil, and’ for combmuw the various produets
. to form a honmﬂeneouh gas free fmm con-
- densable 1}1‘0{111(%&: o | ',
- To this end our Hwentwn mmhi% 111 t]m
arrangement, and
'._(:01111}11:1{&1011 of the v arious 1}¢11*ts of the gen-
- erator for e
- fuel-gas d{:eoltimn ’u::: this pmcea% on a-large
| ';--5{=0111111{31'{‘1{11 HL:LIG which insures. Mhm{me},'
- economy, and (Jlu:,..flpu{,as of the gas produced,

3o

.20

~improved

by means of a generator having a
wwk gener Ltlil‘1~Lhalllb@l‘ armlwﬁd for the

constr uctu:an

*unmﬂ on the manuf wmm of

all as more fully hereinafter deser 11)43{1, and

ﬁpumlu ally pmnt@d out in the claims,

In the drawings, TFigure T'represents a dia-

“grammatic ver Llﬂdl Swtmn of the coinplote ap-
) p.-.u*a,t us for manufacturing gas according 1o
the process described.
- central longitudinal seetion of the apparatus
CONS Lruetul for pm(,Lwal USse;

}j 12, «)

Tigs, 3 and 4

- ave horizontal seetions mbﬂmntmllym planes

- onlinescxandyyin Fig. 2.
raee‘[mn on line z z, hn’ “

40 |
A represents. ‘the gener mm whmh is a rec-

Iig. a 15 :1 Lm%-

-. ',”?mnﬁ'ulm*' structure. ut ﬁre-brmk f{)rmmfr a

o Eszrwlu generating-chamber B in one end’ m:zd; '
S .'.--_;a,..1..wulej;'mmﬁ—emldmt, b whmh

O “work.

extends i R1)

ser peutme 1mth from: ne;w the top of the gen-
-+ erating-chainber through the ‘entire . brmh_,
| Thm conduit. iorms a sories of verti-
. cal passages @, which are alternately umt,ed-

B -.;alz tﬂp and hottom b}, {‘*111*\.'&{1 hemls {f : f_md

‘Be it known that we, Ezra 8. H{JYT 1‘@51L1~:
ing at.Detroit, Wayne seoan‘[y:J Mmhwau, aud,

etreamf erentmll y

18 a4 .ver tu:*ﬂl'

‘thm 113 dwldes; mto tw*(} brmmhes O’ (L2 W hmh

‘againreuniteintoa single discharge- outlef 3,
kA he branches (f and (ﬁ in Lhu constr aetion
v shown in Figs. 2, 3, 4, and 5 -
posite sides of the 1011{:*1Lt1dmal center of the

brickwork, and each f(}rm&, a vertical series
of houzantal chambers b, the rear ends of
‘which open out througl the brickw m*L:: mm o

are closed by suitable covers.i’.

CAN-

50

extend on op-

- L
G

D D' D? are area-ways constructed in thL?”

.'f{mm}a,twn of the structure for the purpose
of conv ement aceess o d1ﬁm ont parts of the
-&.tl*lmmre o |
. LL‘:. the “{}BGI“&t{‘JT‘*-he-:Ll‘Lh 111..:1{1@ thl(} by 1{,]1 |
B is a dom convenient for kindling Hle fire
“and removing Lhc abhm f1 Om ﬂm c,:um' 1111]*"-* |
| 'e:,hmnhm |

- xare peep-ho]e% in Lhe }1](31{)&5111“ W 111 oi ﬂl@ oo

) ”‘Gllﬂl‘&tll’l“-(‘hﬂ;nlbﬁl‘ at different 11(‘1"111’.@ | |
- II are twyms through  which bupm'he%ted

steam is introduced near the top of the fuel.

70

I are twyers towhich airis introduced into

the fuel.

body of the fuel in L‘Iu:, 10\?(31 1};111 01 ‘Lhi“‘ aen-

-301:-11111 g-chamber.

They extend partially ar ound the
innerwall of the chamber,in the form of eccen-
trie channels I, whereby the air is deliverved
and f-:l]l”ﬂlltl:ﬂl‘; to the

J Is ﬂ.]l air and steam dl‘afilbli’i}m” CONeG ex-~

tending up centrally from the b(}ttom of the
generating-chamber.

from-which the steam is ﬂlb@h&l“i}ﬂ

Kis a pla,tft)l*m supporting the cone J.re-

It.is preferally formed
§_ mﬁ fir 0-(*1.:1}? and with an annular steam-cham-
Der J,
. Lhrounh perforations J% while theair is led u n
throu ﬂh g central p%ssaﬂ ecJ3andis dl‘atlhll oed
.- Llu on trh perforations J!in thetop of the cone.

._nmmbly in position by means of suitable de- .
viees for raising and lowering the platform.
- Lisan ﬂ,u--supply pipe emmeetluﬂ' through -
-suitable valved branches L' L® with the twyg; 8

9o
’;,I and with the central p@ssaﬁe J*in thecone. =

M is the steam-suppiy pipe, having suii-

Nisa JleGl nhwaaum prowded wnh an in-

jelmed dlschfuge -spout, N’ and a piston N?

.-”:Lb-[{,. valve-controlled  connections Wlth the -
’;twyercs H mul mth 1 he bteam—(*hmn‘ber,} ! in .

‘the cone. ' 95 N I

whmh is epemted by &llyrh aulm plston 1\“ m '



IO

)
A

the eylinder N = The hydraulic cylinder 13
provided with suitable means for admitting
water nunder pressure to raise the plston N?
at any desired degree of motion, and thereby
raise the fuel in the magazine to discharge

the desired quantity of fuel through the spout
"N’ into the generating - chamber.

A gell-
closing valve N° may be placed in the spout
to keep it ¢losed when no fuelis passing Into
the gen arator. When the magazine is empty,
the piston N? is lowered by letting out the
water, and fresh fuel is supplied into the
magazine through a suitable feed-door N
By regulating the admission of the water

15 by a suitable valve N7 thefeeding of coal can

20

30

35

be accurately regulated to suit the require-
ments, and the whole arrangement nob only
forms a greab labor-saving device, but pro-
duces superior results in the operation of
making gas, as will be explained hereinafter.

The regenerating-chamber is filled with re-

fractory material, preferably in the form of
spheres, to afford tothe gases passing through
it an extended surface with numerous smail
The gingle conduit C is of ellip-

openings.
tical eross-gsection and that of the branches
(- (2 ig cireular, which permits of building
the whole conduit as a continuous arched
structure, imparting strength and stability to
the brickworl. N

The regenerating-conduit is provided with
suitable manholes O, conveniently located at

the top for access to the chambers ¢, and at | ted from
- conshituentd which have not yet been heated

the bottom there-arcoutlets O/, convenientily
located over the areas for the removal or dis-
charge of any aeccumulated matter. The
chambers b of the branches C' C° are ACCeSSI-
ble through the deorgd’.. The lower cham-

ber is preferably formed with a slightly-in-

40

clined base, so that tar or other liquid sub-
stance accumulating therein will find 1ts way

to the bottom into a receptacle O? provided

with means for removing its contents.

P and Q are pipes which supply a constant
current of steam and one of oil, respectively,
from suitable sources of supply P and Q' to
heating devices exposed to the heatof the hot
gases from the regenerator V. o this end
the chambers b of the branch contain suitable
ipe-coils P? for the steam to pass through,

50 PIp

55

6o

and the branch C?is correspondingly provided,
with pipe-coils Q? for the oil. In addition
there are loops of pipe P? for the steam and
Q3 for the oil, which loops are located in heat-
ing-chambers R, constructedin the brickwork
between the chambers a, extending irans-
versely through the structure. - |

 Thesuperheating devices P~ P3forthesteam
are connected in series in such manner that
the steam entering at the rearend is exposed
to gradually-increasing heat until it 18 heated
to the temperature required for its decompo-

sition in the generator-chamber. The heat-

ing devices Q2 Q® for the oil are arranged in

the same manner, except that a number of

condensers Q*f Q° QF are intermediately con-

nected in series with them. These condens-

F

- partition g 11
the samse into a trap. |
d is provided with suitable means to carry &
stroam of cold wabter through it, while the

[

by two horizontal diaphragms
‘chambers ¢ d e.
- connected by vertical pipes.

- Upper

550,287

ers may be of any suitable econstruetion
adapted to condense the oil-vapors gen grated
in the heating devices and separate the non-
condensable from the condensabie vapors.
hose shown in the drawings are of known
form and consist of & closed vessel divided
into three
The chambers ¢ and. ¢ are
A partition f
vertically divides the upper chamber ¢, and a

in the lower chamber converts
The middle chamber

chamber connecis on one, side of ite
Q, through
in, and

vertical partition with the pipe
which the heated vapors are earried

on the other side with.the pipe 8, through

- which the fixed vapors are carried off, while

the liqufied products pass off from the cham-
ber e. | |

The arrangement of the heating-coils and
the condensers is such that in the heating-
coils intermediate between the different con-
densers the oil is subjected to the respective

temperatures required fo convert the constitu-
‘ents of the oil sueccessively into fixed vapors,

so that the condensers separately receive the
fixed vapors of the different volatile constitu-
onts in the order in which such constituents
are converted by theincreasing temperatures,
while the condensers separate the fixed va-
pors thus generated from the vapors of other

up to the temperature at which they become
fixed, and which by cooling become liquid and
have to be heated to higher temperature to
become fixed vapors in their turn.
According to circumstances the whole of
the heated current of the oil may be allowed
to pass through the condensers, or the con-
densersare placed in branch connections with
the heaters, which branch connections are $0
arranged that the vapors alone pass into the

1 condensers through one branch, while thellq-

nid oil passes directly from one heating de-
viceto the other. In this mannerallthe vola-
tile constituents of the oil that can Dbe con-
verted into fixed vapors by this proeess ol
fractional gasification at different degrees of
temperature are removed from the oil and the
residue is then directly diseharged into the
generator or into the regenerating-chamber

at a point where the heat is sufficient to con-

distillation. . |
The fixed vapors separated in the different

condensers are either collectively combined
with the hot gases in the conduit or the fixed
“vapor of each- constifuent is separately con-
ducted into the conduit and combined with

thef gases at such preseribed temperatures,
which, while sufficient to combine 11 with the
hot products, will not be high enou oh {o de-
compose it, as the different vapors In thig re-

- spect cannot stand the same degree of heat.

In Fig. 1 the steam-coils P*are shown as

70
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- made itis neceﬁsmv Lo ra

mc,losed in 1.he lﬂwer‘ bmneh C’ W hﬂe the cml "
1 is below the passage ¢ in the wall.,
oil-hedting coils Q? are shown as looated in
~the upper bz'ane]"ﬁ C?% while the coils (3 are

ineased in the walls ﬂhf}‘i" the passage a.
~The mode of operation of the apparatus as
:’u'ﬂ .hp

a whole is as follows: L{,fm' € any-gas
ise the regeneraling-

| eondmt its inclosing w &H"a, and the nmtemal

_:IG

Pontamed therein first to a hwh

forations J* in the cone. When the proper

conditions for gas-making have been estab-
~lished, the %temn and oil are also turned on,
- and the generating of gas may then be com-

. meneced :md mrmed o1 . mntumou%ly

The

body of coal in the generaling-chamber is

20 m

maintained at about the I]{}l““ht of the upper |

o twyers I, and the supply {Jf fresh bitumi- |

nous coal, bv means of the hydraulie lift, is so

~ regulated that it operates as a cenhmmusﬁ
L fﬁtd

' ..25.

| "-mﬂ}%equent coking of the fresh m}al proceed.

-This has the great advy antage that tho
dist 11[1:1# off of the 111*{11{1@&1‘1){}11 oas and the

continuously wit lmut causing any fluctuation

30

“in the operation.. and, besldm the fine coal-
‘dust is all burned up instead of being carried
over Lhe geu{am‘Lmﬂ'-(,;]mmhm, as is th{,, case
when alarge body of the fuel is supplied inter-

o nuttﬁnth , as heretofore, and where the dust

ulmd by the draft m{o {he conduit and

| cau*-ms constant trouble by choking up the
5 interstices in the regenerating nmmrml
- peculiar arrangement of ’rhe twyers 1 com-

~ pels the Dlast to assume a spiral course, of
“swhich the air is mainly direcied into and R

40

tributed through the lower pmtmn of the
charge, which 1%therehvnn‘lmmme{] i1 a state

of ac tn ¢ (*ombufstwn and the heat generated

~maintains the uppel portmn of the. charge

~ with which the steam is brought into cont: 1(31

- through the twyers II in a oonsmnt stale of
inedindescence, so that the steam is continu- 1

45
L ously deq:umpmed wnhaut slackening the fire..

* "The use of the interior cone with its MeaAns

for introducing steam and air greatly in-

- creases the. mltput of tho apparatus, as it
bringsy aﬂdmmm] steam and airin a numhef

of mmﬂl jets and highly hwied into the very

~centerof the glowing mass.* Thesteam being

| i-i-n!S;'::. |

int f}duﬂcd near tlge base of the cone at ﬂm-
' same time prevents the formation of: clinkers 1y
55 and cakes without slackening the fire; while:
 the air gives enough life'to: thﬂ ﬁﬂfbl where it
is needed to proda ¢ the heat for coking the
Hresh fuel added.
~ing of the bituminous coal, together with the
produu:h of combustion and of the' decompo- -
‘sition of steam, become 1111mc,dmmly and thor- |
oughly mixed Wlth the sitperheated steam in-
. jected through the ftwycrs 1I ;]Lmt above or
‘al the top of the fuel where it sm‘-"es off its

T'é‘wreatest hea,t and- where sthe walls ‘arve

“The prodicts of this cok-

very highly heated, and by-this intermingling

_-_:of the p] oduet*«s 1]w Hff-"ﬂm ,—mﬂ Hw vol: lflll.é{‘ﬂ

The

baree. of
heat by the active combustion of fel in the
generating-chamber by the &pphmhnu of the
air-blast ’thmmh the twyers I and the per-

e also

The |

pmduet& Of me fuel ate decompesed and the
‘gases are enriched, and, as a re¢ esult, a mixture .
| {::«f permonent. frase.s is formed w}uch congti- -
1 tates what is iu*med a ‘“fuel-g a%,” and maybe
-_n*aeal withoutfurther 9111*1(3}11nfr1t with oil-gas. -
~As the produets of mixed gasés from the gen-
erating-chamber pasg direetly into the regen- .
f}mtmmmﬂ guit they zmpart a high dearee of

75
heat to the refractory 311&‘(@11&1 contained. -

therein, and constantly maintain it at a tem-

- per amre sufficient to effect the thorough in-

corporation and mixing of the gaseous pmd-'_,-

uets derived from the oil with the. hot prod-

et forms a perm ummand homogeneous gas.

8o .
uets from the generator, so that the final prod- -

- The apparatus is particularly desngned to

utilize all the heat produced by the fuel not
“only for the generation of @ gases, but also for
ﬂmi}mplm}mm the regencrating and the heat-

ing of the steam aml 0il, SO that the process .
can beé carried: on mntumm}fﬂy and to this
end the arrangement of the chamber is par-.

ticularly ﬂdvantfwwm in affording a large
‘amount of sm;t‘me to the contact of the heﬂted -

gases in a very compact structure.  The ap-

other parts liable to need 1'(:}}.,:111 from time to

“time, and with this end in view the cone has
J

9

p%mtn% also affords particular fd&llltl?& for
cleaning and repaiving the interior and all

been constrocted as a segregable plece and

1 made easily removable, as are also the vari-
ous twyers, the heatmfr-chambms R, peep- -
‘holes, and other openings, which are of nmld-
ed fire-brick and made 511”'1111\* donlecal.

mo |

~ What we claim as our 1n1.fentmn 1S

1. Inagas apparatus, the combination of a.
“‘{.,1161‘&1:{}1‘, a regenerafing-conduit extendmg

therefrom, two branches C' C? thereof, oil:- 105

-Lmq’;er}mmmrr coils in one of said bmncheq
“steam-superheating coils in the other bmnch
and connections from said oil-coil into the |
‘conduit, and from the steam-coil to the gen- . R

o U‘-'-.’
2. Ina gas apparatus, the cmnbmatmn of a -

erator, ﬂubstﬂmtmrzy as described.

wcnmﬂt{}r a regenerating-conduit extendmg

ther efrom in aserpentine pa,th through brick-
work, transverse ser penting enndmts in the
_brmkwork between the loops of the regener-
'-.ﬁtinW—0011d111t, superheating-coils for 011 and

steam in said transverse conduits.:

3. Ina gas apparatus, the wmbmahml of a
pency um & regenerating-conduit extending

Ther efr{}m ina %el'pentmﬁ patlythrough br ml{-

115

20
work, branchesat theend of said wndmt ver- o
-s;_;;;twal be;rpemm«a mmdmts farmed in mch ﬂf;}';;: T
gaid brancﬁes 0il~511perh¢%tlnw cml’s inong o
_,\{Ji sald: b nwh conduits, %t,fﬂ-ﬂ,m-hupm*heahnnr_ |

¢oils in the other brauch thereof,-and dis- 1?'2'5:-'

;Lharge conucctions from the eml& leadm{r mmf___ B

i b

j-the ﬂenemtor and the’ wmfimt

4 In 2 gas mpm*&ms the e@m’i}matmn Gf':

.gjthil oen emtm‘ the gerpentine J“Esg&neraamrn{‘-{m— T
_fdmb extending therefrom a seérles of trans-
yerse se peutme heﬂtmg—fmamberﬂ between. -
the loops of the regenerator- conduit, oil-heat-
ing coils in such tmnwu‘se chambem a 8e-

ries {::f (*mulﬁmaerﬂ oil- 1!11}{3% lmﬂmﬂ“ f“mn the

..........

130 _ 
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s

coil in said transverse heating-chambers to
the condensers, and pipes leading from the
gas-chambers of the condensers to interme-
diate portions of the regenerator-conduit, and
a pipe leading from the oil-chamberof the last
* condenser, to at-or near the generator, sub-
stantially as and for the puvpose described.

- In testimony whercof we alfix our signa-
{ures in presence of two witnesses.
| EZRA S, HHOY'T.
| GARRET . SPEER.
Witnesses: |
M. 1I3. O'DOGHERTY,
.. J. WHITTEMORE.
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