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UNITED STATES PATENT OFFICE.

C. WILLIAM SIEMENS, OF WESTMINS_TER, ENGLAND.

* IMPROVEMENT IN VALVES FOR REGENERATOR-FURNACES. S

Specification forming part of Letters Patent No. 89,441, dated April 27,1869 ; Reiséne No. 7,864, dated
August 28, 1877; application filed December 5, 1876. :

DrvisioN C.

To all whom it may concern:

‘Be it known that 1, CHARLES WILLIAM
SIEMENS, of Westminster, county of Middle-
sex, England, have invented certain improve.
ments in the arrangement and construction of
valves for distributing aud regulating the cur-
rents of air and gas in regenerative gas fur-
naces. : '

The following description, taken in counec-
tion with the accompanying drawings herein-
after referred to, forms a full and exact speci-
- flcation, wherein are set forth the nature and
principles of the invention, by which the same
may be distinguished from others for which
‘Letters Patent have heretofore been granted,
together with such part thereof-as I claim as
new ard desire to secure by reissned Letters
Patent of the United States. )

My invention relates to that class of fur-
naces known as regenera:ive gas-furnaces, for
which Letters Patent of the United States
were granted on the 1st day of March, 1864;
and the nature thereof consists in an improved
arrangewment of the valves for distributing
and regulating the currents of air and gas.

In the accompanying plate of drawings,
Figure 1 isa longitudinal section of thefurnace,
Fig. 2 is a transverse section; Fig. 3, rear
elevation of the furnace and a sectio 1 through
the gas-passages. Fig. 4 is a front elevation.
Fig. 6 is a sectional plan. - :

The regenerative gas-furnace, as shown in ;

the drawings, is built of fire-brick, or other
_ suitable refractory material, and consists of
the four regenerators with their flues and
valves, and the heating-chamnber, where the
metallurgical operations are carried ou.

The four regenerators are arcanged in pairs
and vary in size, the smaller being used for
the passage of gas, and the larger for that of
air.-' The walls of the regenerators are built
of fire-brick, or other suitable refractory ma-
terial closely laid and made gas-tight, so that
no leakage may.take place from one chamber
to another. These chambers are filled with
refractory material, by preference, fire-brick
stacked loosely together, and each regener-
ative chamber bas its own separate flue at the
base, communicating with the valves by which
- the gas and air enter or.products of combus-

tion pass out, while from the top and. aide of
each regenerative chamber a series of flues
lead upward andcommunicate with the heating-
chamber, '
The. entering or issuing gaseous currents .
pass through valves X, one for gas and the
other for air. The gas-valve is in communi-
cation with the gas-box'V. Each valve ¢on-
sists of three parts, viz., a central piece, ¥,and
two side boxes, Z Z, which are usually made of
cast-iron, and by preference, in three distinet
pieces, which may be afterward suitably fast-
ened together. In the central part Y is the
reversing-flap T, which may be centered about
a spindle and moved by levers, as shown. -
This flap is made to fit as exactly as possible,
80 that no leakage from one side of it to the -
other may take place. By its means the di-

' rection of the currents of gas or air, or of the

escaping products of combustion, are coin-
pletely unuder control. Upon each side of
this central part ure the side boxes Z Z, which

~are set upon the brick-work of the flues, of

which they virtually form a part.

In passing through the e side boxes, which
I prefer to expose to cooling intlnences, the
gaseous currents themselves become cooled,
and thus the reversing-flap is preserved froin
overheating and éonsequent warping. Each
side box'is fitted with a cover, Z/, carefully
lated on; which is used for cleaning purposes.
Above the reversing-flap is the throttle-valve
W, through which air or gas is admitted to
their respective flues. "I prefer to make this
circular in form, in the shape of an inverted
mushroom, with the edges which fit the seat
turned to the segment of a sphere, so that,
when necessary, it may be shut down tight
upon its seat. : ‘

The gas throttle-valve inay be placed inside
a gas-box of cast or wrought iron, into which
the gas from the main flue may be led by a
conduit of similar inaterial, as shown, Inthe -
gas-box, and above the throttle-valve, may be
fitted or luted on a movable cover, V, through
which the interior may be reacired for cleaning
purposes. ) R : :

On first lighting the furnace, the gas passes
through the said valves and flues into the bot- .
tom of the regenerator-chamber O, while the
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‘air enters through corresponding valves and
flues into the regenerator-chamnber E.. The
carrents of gas and air; both comparatively
cold, rise separately through the regenerators
O and E, and pass up through the flues, or se-

. ries of flues, G G G and F F F F, respectively,’

into the farnace above, where they meet and
are lighted, burning and producing s moder-
ate heat. The products of combustion pass
away through a similar set of flues at the other
- end of the furnace, into the regenerator-cham-
bers ¢/ E/, and thence, through properly-con-

structed flues and valves, to the chimney-flue. [

The waste heat is thus deposited in the npper
oourses of open fire-brick work, filling the
-chambers C’. K, and ‘heating them ap, while
the lower portion and chimney-flue are com-
paratively cool. Then, after a suitable iuter-
val, the reversing-iaps T, through which'the
airand gas are admitted to or withdrawn from
the furnace, are reversed, and the air and gas
enter through those regenerator.chambers E/

©’, which bave just been brated by the waste

products of combustion, and, in passing up
through thechecker-work,they become heated,
and then, on meeting and entering into com-
- bastion in the farnace D, they prodace a very
high temperature, the waste heat frown such
Jhigher temperature of combustion Leating up
the previously cold regenerators O E to a cor-
responding higher beat. Thus an acoumula-

tion of heat and an accession of temperatufe. .
are obtained step by step, so to speak, until

_the farnace is as hot asis required. The heat

is; at the same time so thoroughly abstracted
from the products of combustion by the regen-
erators that the chimney-flue remains compara-
tivelycool. : : o

- The command of the temperature of the
furnace. and of the quality of the flame is ren-
dered complete by means of gas and air regu-
lating valves, and by the chimney-damper, as
above described. : : .

- Having thus described my invention, I ¢laim
and desire to secare by Letters Patent of the
United States— :

1. In a regenerative gas-farnace, the re-
versing - valve, provided with metallic side
boxes, substantially as shown and described.

-2. In combipation with the reversing-valve '
and side boxes, the mushroom throttle-valve, .
sabstantially as herein described. = -

In testimony that I ‘claim the foregoing I
have hereunto set my hand this 11th day of
Beptember, 1378. o

y O. WILLIAM SIEMENS.
Witnesses :
‘W. W. ANTHONY,
THOMAS ROBINSON, :
Olerks to Ridgway Bros., 2 Waterloo Place, '
Pall Mall, Lendon. ’ ,




