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‘_Specviﬁoation f‘ormiﬁg part of Letters Patgnt No‘. 11% +288, dated January .24,‘ 1871.

. To all whoni. it may concerns . o

Be it known that we, JAMES D. WHELPLEY
and JACOB J. STCRER, of Boston, in the county.
of-Suffolk and State
invented a new and useful Improvement in
Gas-Generating and Heatin g Apparatus ; and:
we hereby deelare the following to be u 'full
and exact deseription of the same, reference
being had tothe accompanying drawing, which
forms-a part of this specitication, . LISRSE

Figure 1 i8 a cross-section and elevation on

the line Y Y of Fig.3. Fig. 2is a horizontal

and plau view and horizontal section on line
X X, and Fig. 318 a vertical section on line
Z Z of Fig. 2. - . : '

the figures..::

_The object of the inveution is to produce z

combined gas-generator and hot-blast appara- .
‘tus, which may be used in theworking or mann.-
facture of ores, metals, chemieals, glass, &e.;.

for the generation of steam, and for. distilla.
tion, evaporation, &e. 1t is,
blow-pipe, which may be economically applied
to these awd many other purposes, and to re-

verberatory and other furnaces, in lieu of tlie.

present or -ordinary five-places, " It may be
used with pulverized fuel, according to our
patented methods of burning such fuel, and
in that respect is & modification and improve-
menton the invention described in our Patent
No. 109,785, dated Noyember
patent the blast-heating apparatus is separate

from the gas-generator, being iieated by waste

_heat from the furnace.- Iu our present inven-
tion they are united, so that.the air which
serves for the hot blast is heated in the gén-
erator. = . ' o . .
For blast-furnaces iwhere hot blast is used
the air is often heated in ovens or chambers
-of the same or like construction to this of ours,
the air-pipes, too, being placed in a like posi-
tion to ours; but only the heated air is ap-
plied or utilized in the blast of the Llast-fur-

nace, not the products -of the combustion of

‘the fuel heating the ajr, .
.. We use and apply not only the hot air heat-
ed in passing through the pipes by the fael in
the generator, but also the gases formed by
tlie combustion of said fuel. o

By our method so little air is admitted into

of Massachusetts, have

" The same letters indica;te lri'k'eiparts in -’é._ll .

in effect, a‘large

29,1870.. Inthat

the generator that the escapin g gases are &
most purely -earbonic oxide, or, when desira- _
ble, carbenic oxide and hydrogen, with a miu-
imum ‘of . uncombined oxygen and .carbonic
acid.. These ‘gases, escaping at the outlet of
the generator at a high temperature, have the
-hot:air- blass Jimmediately directed upon and
mingled withthem, and thus a blow-pipe flame
of great intensity is created, whieh, as will be
seen, may be made of sufficient volume to fill
a furnace of any capacity, or may be, accord-
ing to the.size of the apparatus, diminished
to_the-desired capacity of & small . farnace,

cupel; muffle; or forge, &e. -

onstrated that an'air-blastheatéd to 5005 Fahr- .
enheit, combined with the gassor-vapor from .
‘heated stearine, will fuse: platinum- and other
‘waterials heretofors .considered refractory to .-
any influence excepting the oxyhydrogen blow-
-pipe. . ST e

- Our invention is 1ot the combianation of the ,
‘hot-air blast and gases: or- vapors of ‘carbon,
hydrocarbon, hydrogen; or otlier gases, but is
. convenient and’ ecouomical. apparatus, by .
means of which' the gases may-be produced,
the -air-blast heated, and the two’ combined
for use; but-our invéntion includes: the nse,
when desirable, of ‘pulverized fuel in aid-or in
modification of such blow-pipe flame. "

Siemen has stated that the gases passin
from his generators to the furnace or- tire-po
through the gas-conductors lose a ‘large por
tion of their heat; (about uine-tentls, or 11000
Fabrenheit,) and that this cooling of the cur-
rent of gas, inducing a siphon action in -the
conductors, is necessary to the: correct work-
ing of his apparatus. T
By our arrangemerit no sucli loss of heat as

this is incarred, but the guses escaping from
the generator meet and combine at their full -
heat with the hot blast; consequently this
process iy operated with much less ‘expendi-
ture of power—i. ., loss of heat—than is that
of Siemen’s, and much time ig saved-by heat-
ing the blast in the generator rather than in
-& 80-called regenerator, or by the waste heat
of a farnace. B : R s

- The shape and manner of constraction of-
this combiuned gas-generator and hot-blast ap-

paratus may be such ag will make it most easy

Recent experiments in England have dem-. v
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 of application to the ‘farnacs, boiler, or other.

purpose o v 1 ired )
some purposes and -applications it may be-a
brick or clay lined. iron cyliuder, containing

the grites and-heating-pipes, and set on trucks
* or rollers, so as.to be easily portable; or it:
‘may

be @ -square or eylindrical  permanét
stracture of ~brick, properly - strapped. with

" bands or plates, and placed against & farnace,

~ “or under or in front of a boiler, in lien.of the

a

usual fire-pot. - 1t may be lined or constructed.
with any refractory naterial, and the hot-air
pipes may be sét vertically, as shown in draw-:
ing, ot horizentally or-in coils, and ‘the -gas-’
exibt may be at the most convenient point for.

. gorvice. The blast may be furnished by fan-

‘blower, bellows; or any.cthér suitable appara-
.1t is obvious that by simple adjustment of
the -supply of air and fuel-an oxidizing, neu-
tral, or reducing flame may be - obtained -at
pleasure. . - '

ing and applying” heat for metallurgic ‘and
chemical purposes,and for the heating of tub-

.ing, shafting, and thelike, is apparent.

The gas and hot-air jets may be distributed

“by means. of separate tubes: oriflues;-50. a8 t0.

e projected at different points upon-or about

‘the. work: to which itis applied; and pulver-

ized fuel, when used-in combination: with this.

apparatas, may be projected above or Jbelow
$he column of hot air, as’ may be:found mest

“efficient to produce desired effects. B
. The following description :will-enable any

one to wake and use our invention. . -
In the drawing, A is the body of the gas-

- generator, with grate-bars B and ash-pit .C..

" Surrounding the generator is a ledge or wall,
D, leaving a space between said ledge aund the |
. walls of the generator, in whieh are -placed

pipes I,

for heating'the air-used as blast.
" The gas-generator. A is charged with coal in
the manner well known in generating carbonie

- oxide and other gases, _A:draftorforeed blast |
‘enters the fuel through the-grate-bars. The. |-

depth of coal on'the grate:bars should be kept

“thick by eharging 'through the feed-door F.

" As-soonas the coal or other fuel becomes well.

' -i‘g’-i_nit_gd‘, cold air is forced through pipes E by~

whieli it is desired:to apply it.. For -

Its value abbve '.'zﬂ‘l: othéf methods of 'o;btain.-'

R91,288

any suitable blast apparatis, attached at G

'In passing .through the:pipes B the alr is
‘heated, and leaves by the hot-air pipe, (showr

in Fig. 1,) where it mingles with the gas from -
the gas-generator, and, together or in combi.
nation with it, is projected into the farnace,
cupel, muflte, or under the boiler, or upon the -

work for which it is infended. ‘Any-cinder
‘that acenmulates may be removed through X.
The gas, as formed, passes from the generator
through opening I, and the hot air throngh H.
-+ Pulverized fuel may beapplied, when desired,

through pipe P, Fig. 1, and either above or be-

low the het-air blast, or the apparatus may be
ased and applied without the pulverized fuel.

'V, Fig. 1,is a valve in the hot-air pipe, to

_regulate the supply of hot air required for:

work, O, Fig.1, is o brarch of hot-air pipe, -
“fitted ‘with valve Q. When V.is-closed and .
‘Q opened, all the het air will pass out of - the
branch-©. into the epen sir. It is. obvious,
‘then, that by proper arrangement of -the:two
valves any desired proportionof hot airfor the
required zetion of the blow:pipeean be had.
. AWhen the valve B :is-clesed, er nearly:so,
the pipes B would bein danger of destraction
“were it not for the branch: © and safety-valve
€, which permit a-constant and full carrent of

air to-pasy through them.’ ‘ ’

" Having thus described our invention, what
we claim, and desire to secure by Letters Pas.
ent of the United:Biates, is— . -
1, The improved gas-generator and blast-
heating epparatus combined, substantially as.

“and for the purposes deseribed.

"2, The improved gas-generator and blast-

"heating apparstns; substantially 2s described,

combiuned with the usesnd application of pui-
‘verized fuel, substartially. as described. '
3. The utilization or eonversion inty use of .
the hot -gases ‘and prodacts of -gombustion
from au oven used for hedting a blast of air,

‘in combination with the hedted blast, substan-

tially as and-for the purposes deseribed. -

- - - JAMES D. WHELPLEY. .- -
. - JACOB J. STORER. ~
© o Witneszes: " IR

© (EABLES M. NICKERSON,
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