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" UNITED STATES

PaTENT OFFICE.

SAMUEL R SMYTHE, OF ALLEGIIL\TY PENNSYLVANIA

REG ENERATIVE FU RNAOE

' SPECIFICATION forming part of' Letters I’a’qent No. 433,603,Id&ted August 5,1890.
. Application filed November 29, 1889. Serial ITQ. 332,(}63. (N_q .mndel.)

To all whom it may concermn:

Be it known that I, SAMUEL R. SMYTHE, a
citizen of the United States,residing at Alle-

cgheny, in the county of Allegheny and State |

of Pennsylvania, haveinvented or discovered

“a certain new and useful Improvement in

Regenerative Furnaces, of which improve-
ment the following is a speeiﬁea’cion.

The invention described herein relates to
certain improvements -in regenerative fur-
naces in which as heretofore constructed the
gas and air flowed freely in practically equal
volume to all parts of the heating-chamber,
the only attempt at regulation being by the
reduction of the size of some of the Tues or
ports. In consequence of such free and uni-

form flow of the gas and air some parts of the
heating or 111(31‘{111(} chamber are more highly

lleatecl than othels——as for example, the cold

‘air entering a furnace through the charging-

doors will reduce the temperature on “that
side of the furnace. A prevention of this
chilling action has been attempted by enlarg-
ing the flues and ports adjacent to thecharg-

| mw-doow, but such enlargement of the flues
or ports is more in the nature of a preventa-

tive of chiling rather than a I'OD'LﬂELthll of

‘the tempemtme

The object of the invention deseribed here-
in is to provide for a complete control of the

flow of gas and air to any part of the heat-
1110‘-(3]:1&1111)01 and a eonsequent 1eﬂulat1on of
the heat thm ein.

In general terms, the invention consists in
the constl uction and arrangement of mechan-
ical devices or elements, all as more fully
hereinafter described and claimed. |

In the accompanying drawings, forming a.

part of this specification, Figure 1 18 a sec-
tional elevation of my 1mproved furnace, the
plane of section being indicated by the line
x x, Fig. 2. Fig. 2 18 a horizontal section, the

| plme of section being indicated by the Jine

vy, Fig. 1. Tig. 318 ﬂbPCthﬂ&l elevation on
the 1111»'1 z z, Fig. 1, lookingin the direction of
the arrow a. I‘ws. 4 and 5 are views similar
1 and 3, sh"owmo my lmprovement as
apphed to furnaces employmg oases which do
not require pr ehe:-:btmt,

The hearth 1 is of the usual or of any smtﬂ-
able construction, and below the hearth are

l bers.

tain-wall 4,-as shown in Iig.
from the top of the chamber down to the
| conduit 5, leading to the stack, the cur-

=

In lieu, l1owev‘er of one gas and one
alr reg enemtwe chambel_ for . ewh end of the

gfumaee, I provide two gas-chambers 2 2* and
three air-chambers 3, 5%, and 3", the former,

55

by dividing the usual 2aS- chamber by a cur-

3, extending

tain bemﬂ' suppor ted by an arch 6 across the
conduit 5 as shown in Figs. 1 and 3. The
air regenerative chmnbels are similarly

formed b}? two curtain-walls 7 and 7*, (shown

in dotted lines in Tigs. 2 and 3,) extendmn

the stack, the lower ends of said eurtmm bhe-
ing supported by arches 9 9* across: the con-

dmt 8. Theseseveral chambers are provided
with checker-work, as is usual,although such
checker-work 1s bhOWIl only at one eml of the
furnace, and similar chambers are provided
at each end of the furnace.

The gas-cham-
bers 2 2* are connected by flues 10 10* with
the hearth or heating-chamber 1, and the air-

chambers  are smnlarly eonnected to the
hearth by flues 11, 11%, and 11° as indicated
by dotted lines in I‘ln*s 1 and 2. Along each
end of the furnace is arranged a gas- eondult

12, extending from any suitable source of sup-
ply, and connected to the gas regenerative
chambers 2 2* by passages 13 139, “whose in-

ner ends are preferably formed by angular

cast-iron pipes1414*. These pipes are so con-

structed and arranged that their discharge -
ends extend above the lower end of the cur-

tain 4 into the chambers, sothat the gas flow-
ing through each pipe may flow only into its
own ch‘mnber The flowof gas from the con-
duits into the passages 13 1
valves 15 15, preferably located at the point
of junction of the passages and conduits, as
shown in Ifigs. 1 and 2. Kach of the air-
chambers 3, 3 3o , and 8" is connected by a pas-

sage 16, 167, and 16" with the open air, and at
_the outer end of each passage 18 arranged a

valve 17 17® 17°, controlling the flow of air
therethrough. The inneror discharge end of
each passage, preferably formed of a section
of pipe 18 18* 18", is arranged abovethe lower

is regulated by

6o

from the arch formm? the top of each of t_he |
chambers down to the conduit 8, leading to

75
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ends of the curtams 7 7%, so that the air from -

each passage may flow only into 1t8 respect-

arranged the gas zmd air 1eﬂ*enem‘owe cham- | ive chamber.




IO

The ‘e’ondui ts o and 8, extending under and

having a free conneection with all the gas and
alr chambers respectively, are connected by
a conduit 19 with the chamber 20, in which is

placed the reversing-valve 21, the chamber
20 being connected by a conduit 22 to the
stack 23, as shown in Fig. 3.

It will be observed that while the gas-cham-
bers have an independent connection with
the gas-supply and. also with the hearth, they
have a.common connection with the stack,

~and thut the same is true of the air-cham-

20
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bers. By reason of these independent con-
nections with their valves the flow of 2aS

and air to the different parts of the hearth or

heating-chamber can be regulated at will
withoul in any way interfering with the out-
flow of the products of combustion, which
have free uninterrupted passage to the stack.

The number of gas and air chambers, with
their independent connections to the air and

gas supply and to the hearth and with com--

mon connections to the stack, may be varied

as circumstances may require, and the ar-

rangement of the regenerative chambers rela-
tive to each other and to the hearth may be
changed as may be desired. |

When employing gases which do not re-
quire preheating—e. ¢., natural or water gaS—
the gas-regenerating chambers are omitted,

- as shown in Fig. 4, the gZir-regenerating cham-

bers 3 3* 3", &e., only being retained. The

- gas 18 Introduced at aright angle, or approxi-
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mately s0, to the upward-flowing currents of |

air by means of a series of pipe-sections or

burners 24 24%, passing through the walls of

the furnace on a line, or approximately so,
with the upper ends of the flues 11 119 11V,
&c., connecting the air-regenerating cham-

‘bers with the heating-chamber. These burn-

ers are connected at their outer ends to a gas-
supply pipe or main 12, and each is provided
with a regulating-valve 25 252, whereby the
flow of gas to any part of the

ber may be regulated as desired.
W hile the invention is shown as applied to
a heating-furnace, it is equally applicable to
any furnace operating on the regenerative
principle. |

!

heating-cham-.

433,603

I claim herein as my invention—-

1. In a regenerative furnace, the combina-
tion of a hearth, aseries of two or more valved
connections at each end or side of the hearth
for supplying gas to the furnace, two or more
alr-regenerating chambers ateach sideor end
of the hearth, having independent connec-
tions to the air-supply and to the hearth,
valves arranged in the connections between
the air-supply and the regenerating-chambers,
and a conduit for conducting the products of
combustion to the staek, substantially as set
forth. |

5o

55

6o

2. Inafurnace,the combination of a hea,rth, |

two or more gas-regenerating chambers at

each end or side of the hearth, having inde-

pendent connections to the hearth and to the
gas-supply and a common connection to the
stack, and two or more air-regenerating cham-
bers at each end or side of the hearth, having
Independent connections to the alr-supply

and to the hearth, valves arranged in the con-

nections of the gas and air regenerating
chambers |
a common connectionto the stack, and valves
arranged in the connections of the gas and
alr regenerating chambers with the gas and
alr supplies, substantially as set forth.

3. Inafurnace,the combination of a hearth,
two or more gas-regenerating chambers at
each side or end of the hearth, flues connect-
ing the chambers to the hearth, independent
passages provided with valves connecting the
chambers with the gas-supply, a conduit con-
necting both chambers with the stack, twoor

more air-regenerating chambers at each side

or end of the hearth; flues connecting them
with the hearth, independent passages pPro-
vided with valves connecting the air-cham-

with the gas and air supplies, and

70
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bers with the air-supply, and a conduit con- |

necting both air-chambers with

the stack,
substantially as set forth. "

Q0

In testimony whereof I have hereunto set

my hand. | _—
| SAMUEL R. SMYTHE.

"Withesses:
DARWIN S. WoLcoTT,
R. H. WHITTLESEY.,
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