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No. 277,852




. Apparatus; and I do hereby declare the fol-

15 for illominating or heating purposes. -

© Unrrep Stares Parent Ormce,

— el

~ HENRY C. SAIELDS, OF TROY, NEW YORK.

 SPECIFICATION forming part of -Letters Patent No. 277,852, dated May 15, 1883,
. ' ~ Application filed May 8, 1862, (Nomodel.) R

- Toall whom it may concern:- . - The letter A represents a generator vr a well-
- . Be it known that I, ITExnY C. SHIELDS, & { knpwn construction, provided with the usual
citizen of the United States of America, resid- grate-bars and ash-pit, and also with the cap-
- ing at Troy, in the eounty of Densselaor and | plate and elamping.dog. =~ .-
§ State of New Yerk, have invented certain new | The letter B represents a water-heater with g5 -
and useful Improvements in Gas-Generating | a combustion -chamber, and c¢ommunicating - -
‘with the generator by means of a connecting- _
lowing to be a full, clear, and exact descrip- | pi pe, C. The upper end of this pipe is pro- =
| tionof'theinvention, such as will enable others | vided with a valve; a, for opening and closing
10 8killed in the art to which it appertains to | the communication between the said generator -
- make and use the same., S and heater. The generator is provided on the
other side with a by-pass pipe, D, provided

- My invention relates to means or gas-gen- | _ _ |
- eraling apparatus for carrying out the process | with a three-way cock, b, and communicating .
- with the top and bottom of the generator, as

of manufrciuring what is termed ¢ water-gas” _ _ N
| seen. This by-pass pipe is provided with 2 65

branch or inlet pipe, I, leading into the super-
heater at an intermediate point between the
upper surface of the coal-bed and the archway

- In all water-gas processes now in use, wlen
- hot brick-work is used for fixing the gases, the
.8ame 1s heated by gas produced in the gen-

~ erator by passing air through the fuel con-
20 tained inthe same, thus taking along time, as |

of the refractory material. o R
The letter F represents a steam-pipe comma- 70
nicating with the upper and lower horizontal

to minutes, to heat and generate, and in this
process the fuel in the center of the generator

18 heated to such a high degree that a Iarge

quantity of clinker is formed, which not only
destroys the fuel, but diminishes the decom-

~ posing capacity of the generator. -

-

~ _rial contained in the siperheater in less than

s

half the time required to heat the same with

the products of combustion or gases taken

from the generator, as in some of the present

_i’rocesses now in use, whereby a great savin oy

of 1vel and time is effected, and to obviate the

gsents a view, partially in section, showing one

- practical way of carrying out the invention.

50

Fig. 2 represents a sectional view of a tliree-
way valve ueed in connectlion with my appa-
ratus., SR - -

e g e S S -

- The main objects of thisimprovement are to
-accomplish the heating of the refractory mate-

portions of the by-pass pipe leading into the
generator, and this pipe is provided with two
valves, ¢, arranged above and below the °F-

connection d of the pipe leading from a steam j¢

source not shown, S o
The letter H represents an oil-pipe leading

from an oil-supply attached to the by-.pass

bipe, preferably outside of the superheater, for
conducting the hydrocarbon into the super-

water-gas on its passage to the superheater.

ducting the fixed gas frem the superheater to
the biydraulic seal. The superheater is con-

branch pipes V, supplied with valves.

The letter X represents an exit-pipe for con-

35 formatlionofclinker.. ThisTaccomplish by con- _ g
- structing the superheater with a fire-box at the | structed of a shell or easing of Loiler-iron or
- bottom to receive the fuel, and heating the | other suitable material with a filled space of
- superheater by th'e direct internal combustion non-condacting material—such as sand, lime, |
- of the fuel introduced in the fire-box. It is a &e.—refractory liting 1/, perforated arch M, .
- 40 great advantage to have an independent fur- loose refractory material N, fire-box Q, grate- Qo .
' .nacein the superheater, as the heat is under | bars R, door 3, for introducing fuel, and door ~
.~ more perfect control, and is not maintained at T, for cleaning fire-box, R 3
the expense of the fuel used in the gas-gen- | The letter U represents a blas:-pipe with a
~ erator, and a very cheap fuel may be used. | snitable blower(not shown)connected with the
45 - In the anuexed drawings, Figure 1 repre- { heater, generator, and superheater by the gg

Operation.: When the apparatus is ready to
manufactore gas, I build a separate fire-bed -

upon the grate-bars or bottom of both the gen-

L erator and superheater and open the valves ¢« 10c

8¢
heater I, for enriching and combining witlrthe




and L

- 1ial, preferably anthracite coal, through an
openmﬂ' in the top of the genemtor then ignite

- the fire-beds and turn on theblasb to the gen-
5 erator and superheater, so that tie currents
‘will ascend through the fuel. The productsof

combustion inthe generatorare earried throngh-
the pipe C, the-valve thereof being opened to

the cemhustmn chamber O’ of the heaterB for
10 the purpose of heating the water thereof pre-
paratory for a steam-boiler, or otherwise used,
~and the combustion of these products of com-
bustion is promoted by letting on a blast to
- thé combustion-chamber.,

products of combustion from the generator.
The productsof combustion fromits independ-
~_ent fire-bed in the superheater are carried up-
ward through the refractory material and es-

20 -cape through the valve-opening at the top.
- When the earbonaceous material in the gen-
“erator has become sufficiently heated for the
deeomposnlen of steam, and the refractory ma-

~ terial in the superheater has reached a proper
25 degree of heat for fixing the gases, all the

blast-valves of the blast-pipe are closed, alsp

 the valves @ and k, and the cock of the by-
pass pipe opened fer establishing a communi-
. cation between the top of the generater and
30 bottomofthesuperheater. Steamisnowpassed
: into the bottom of the generator, the fuel be-
ing hottestat this point, thence upward through
~ the fuel, where it is decomposed by comingin
- ¢oentacs w1th the incandescent carbonaceous

'_ 35 material, and the resultant preduet—-—water-'

- gas—is passed through the by-pass pipe and
intotheinletofthesuperheater. Atthispoint—
theinlettothesuperheater—the h ydrocarbouns,
vapors, or lignid areadmitted and mingle with

40 the water-gason its passageto the superheater, | -

and these, as thus combined, are carried up
through the hot refractory materml of the su-
_perheater, where the chemical combination or
ueion of the gasesis eifected, and then the fixed

¥4 5 gas 18 passed out through gae -exit pipe into-

the bydraalic main. Atter considerable gas

has been made the temperature of the carbona-

ceous material in the generator and the re-
fractory material in the superheafer become

so reduced, when 1t is again necessary to restore

the desirable heat for manufacturing the gas.

The steam and bydrocarbons are pow shat off

and the valves ¢ and % and the valves of the

blast-pipes are opened, and the temperatures

55 of the generator and superleater are raised-tv

the reqmred degree in a few' 1ninutes for re-
peating the operation of makmg the gas.

Sometimes it may be, and, in fact, is, desira-

ble to reverse the currents of steam into the

‘6¢c generator by admlttmg the same ‘at the top

- thereof and passing it downward through the
~ incandescent carbonaceous material and out at

- the bottom of the .generator into the by- -pass
“pipe, then into the superheater, through the in-

65 let-plpe, up thrmlgh the heated refraetory ma-_

This blast will con-
15 sume any carbonic oxide that may existin the

_ﬂow of the steam, sabstantially as specified. ~
- 2. The combination. of the generator con- 1:5.

-by a saitable pipe; ang. she air-blast pine

then introduce carbonazecrs mate- ] terial, out at the topofthe superneater mto the

exit gas-plpe aud hydraulic seal-box or main.

The objects of admitting the steam alternately.
above and below the ineandescent carbona-.

ceous material are to maintain a uniformity of 70
heat throughout the fuel contained in the gen-
erator and prevent the formation of clinker.
When liquid foel--for example, tdr or hydro-
carbon—is employed for heating the refractory

maierialin the superheater,itis passed through 75 =

pipes 10 and controlled by valves, and is ehut

off during the fixing of the gases. .
In the process described the euperheater i8

connected with the generator, so as to take

the gas direct from the generator to super- so_f '

heater; but it i3 obvions that the gas from the:

generator may be conducted to a gas-holder, -

then to a carbureting-machine for carbtret- -

ing the same, and then to the superheater for
edfecting the chemical unjon of the gases. 8 5_

By heating the superheater and its refrac-
tory material contents according to my pro-

cess, by introducing fuel into the-fire-box, 80 .
-as to heat by direct internal combustmn a

cheap and an inferior quality of fuel is em- 9

ployed and a great saung of tlme i3 acCom- |
plished.

Long experience has shown that the best
quality of anthracite coal is the most economi-

cal fuel for the decowposition of steam in a 95_-:

generator; but when the superheater is de-

pendent upon the gas or carbonic oxide of the =~

generator for heating, then it becomes expen-

sive as to ihe quantmy of material and time o
consumed. : *00

* The form and arrangement of the apparatus._' --
may be varied in ‘earrying out the process.
Hence I do not wish to confine myself to the
special apparatus herein deseribed and shown.,

‘What I claim as my mventwn, and deexre 105 J

to-secure by Letters Patent,is— -
1. In combination with the generator and
water-heater and their connecting-pipe, the sa-

perheater connected fo the genasator by a by- ol
pass pipe provided with a three-way valveand 110 -

steam-pipe counecting with the upper and.

lower parts of said by-pass pipe, the said pipe - o

being provided with valves for regulating ihe

necting directly with the combustion-cham-

‘ber uf & water-heater, » superlieater connect-

ing . with-said generator-by a by -pass pipe,.
which is'also connected with the water-heater = .

hav- 11¢
ing ‘branches leading to the eombustion- cham- |
ber of the water-heater, generator, and super-

heater, and the oil-supply pipe leading to the : '.

by-pass pipe, the pipes being provided with

valves, respectively, as-deseribed, and the 12'5"' ﬂ :

whole arranged to operate snbstantlall y m the
manner specified. | |

3. In combination- mth a genemtor pro-
vided with a saitable combustion-chamber and
connecnng lhrectl;y ‘th the eombustwn cham 1 3o



ber of a water- heater, a supezheater eharcred heater the generator,and the superheater, sub
- with refractory material and provided with an stantlallv as specified. | 19
mdependentfuel and combustionchamberbav- | In testimony whereof I affix my s:gnatme n
- Ing 2 grate, the said generator being con- | presence of two Wltnes es,

‘§ nected with the superheater at an interie- T HL\IRY L. .SHIELDS.;-

diate point between the upper surface of the |- Wltnesses' |

~ eoal-bed and the A, chhiway of refractory mate-{ ©  D. D. KANJ;.

- ral,and an a‘r'l’*i’ewn“eﬁmg with thewater-| ~ GEo. U. RO;:E,. .

R . . it sl .
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