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To all whom it may concerw: - |
- Be itknown that I, WILLIAM S. MCKENNA,
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented certain
5 new and useful Improvements in Regenerator-
Furnaces; and I do hereby declare that the
following is a full, clear, and exact desecrip-
tion of the invention,which will enable others
skilled in the art to which 1t appertains to
10 make and use the same, reference being had
to the acecompanying drawings, which form a

part of this spectfication.

~ Inregulating furnacesit has been found that
-natural gas may be economically used as a
15 heating agent, and various methods have been
employed with a view to economy and effi-
ciency. Among other methods it has been

proposed to lead the gas in below the checker-

- work on each side of the furnace, mixing it
20 with the air and burning it in its pfisscifre'
through the checker- w-{)rk
obJeetlollable for the reason that the checker-

work is soon burned out by the gas, and for

~the further reason that the gas is partially
25 consumed before reaching the proper point—
i. e., the furnace-chamber. In the method
just described, it will be observed, the gas is
- regenerated Wlth the air 1n the checker- Work |
ThlS heating or regeneration of the gas, aside
30 ifrom the danﬂ*er to the checker- work, caused,
as atoresaid, by the burning of the gas, is un-
necessary when natural gas 1s to be had.

My invention has relation to regenerating-
furnaces, and has for its object the provision

35 of means for utilizing gas as a heating agent
in a more economical and effective manner
than has heretofore been done.

My invention has for its further object the
provision of means for preventing injury to

40 the checker-work by the lame passing-there-
through after leaving the furnace.

- My invention consists in the novel con-
struction, combination, and arrangement of
parts, as herelnafter descrlbed and, SpeClﬁ(:a]] y

45 claimed.

Referring to the accompanying dlawmgs
Figurelis a longitudinal vertical section of a
regenerati ng-furnace constructed according to
my invention; Kig. 2, a vertical cross-section;

50 Hig. 3, a similar sectlon Iig. 4, a sectional de-
tail of the device for protectmg the side walls

This method 1s

of the gas-opening and the gas- ‘burner from the
deleterious effects of heat; Fig. 5, a diagram

illustrating the ar mnwement of the flues.

A designates the main chamber of the heat- 55
ing- furnace, B the top, and B’ the bottom
thereof, all constructed in the usual manner.

On each side of the chamber A is a bridge,

C, whose upper portion is lattice or check
work, as shown, and whose top 1s formed with 6o
an arch concentric with the lateral arching of
the chamber A, and a short distance from

bridge Cis a wall, D, also arched on top to

emuwoud with the ]ateml arch of the fur-

. nace, but built up solidly, leaving a space, B, 65

between it and the bridge C. Near the bot-
tom of space L, entering at the front of the
furnace and extending to or almost to the
back thereof, is the gas-pipe, I, and on both
sides of said gas-pipe-are the double walls of 70

a cooling- ﬂue Gy which will be more fully de-

seribed h er elnaftel;

H designates the portion of the furnace con-
taining the checker-work,and I the said check-
er-work contained therein. K 1is the top of 75
the checker-work chamber, arched in similar
manner to the heating- chamber A and joining
the latter at a polnt «, directly over the
bridge-wall C.

In addition to the double arch, the top of 8o
the chambers containing the checkel -work 18
slightly inclined from t-he end wall, 1, of the
furnace to the top of the heating-chamber. - A

' supplemental arched top, M, is formed in the

checker-work chamber H, extendmcr from the 85
wall D to near the end wall L, leawnﬂ* Q Nar-
row space, N, tor the entla,nce and exlt of air,

+ The arch M is concentric with the top H, and

is placed some distance above the top of the

checker-work, leaving a space, O, over the go

same, SO as to permit of the 1eady egTess of
the air from the checker-work.,

P deMgnates the air-flue leading to the air-
valve or “*butterfly’’ Q at the end of the fur-

nace, and R the flue leading from said air- g5

valve to the stack S. It w1ll be noted that
the flues P are beneath the body of the fur-

nace,and thatthe flue R, leadmﬂ* to thestack, is

beneath theflues P P. Refel ring now tothe dla

oram shown in Fig. b of the dramngs,where- 100

in H represents one of the checker-work cham-
bers and H’ the chamber on the other side of
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the furnace, it will be observed that the flues
P P from the checker-work chamber lead di-
rectly from the center of said chamber to the
two ends of the air-valve or butterfly Q, the
object of such arrangement being to causethe
air to ascend in the middle of the checker-

work, thereby insuring an equal distribution
of the air to the lthter
Referring now to Fig. 4 of the dlawuws,

1llustmt1nﬂ* the device for shielding the gas-

pipe and the walls contiguous thereto said de-
vice consists of a i\—shaped box of cast--imn,
having-double walls ¢ ¢ and bottom plate, ¢'.
The box G extends entirely through the fur-
nace from front to back, being built into the
front and rear walls, having its center bricked

up around the.gas-burner and at the opposite

end. 'The space between the double walls g ¢
1s open at each end, and permits of 2 fl' ee C1Lr-
culation of airtherethrough. DBarsg ¢’ ¢ eross
over the open top of box G, being cast ther e-
with, at a short distance apmt -

The operation of my invention is as follows:
The gas being ignited and the air being-ad-
mitted to, say, the checker-work on the left-
hand side of the heating-chamber, the air as-
cends through thechecker-work into thespace
O and passes through thespaceN at theend of

-arch M,and thence along through the space be-

tween the arches K and M, striking against
and mingling with the burning gas atthe point
a, forcing the sald gas over the-bridge-wall C
and through the spaces 1n said bridge to the
heating-chamber A. After the gas has done
its work in chamber A it passes off between
the arches K and M, over the checker-work
on the right-hand side of the heating-cham-
ber, down through the slit N at the end of

- the checker-work, thence through the checker-

40

45

work to the flue P, and through said flue to
the air-valve , and thence to the stack S by
way of flue RR.

necting the left-hand checker-work to the
smoke-flueR. 'The
the heating-chamber 1s now turned off, and

- the gas on the right-hand side is ignited and

50

55

the direction of the flamesthrough the farnace
is reversed, the products of combustlon Pass-
ing off thr ouwh the checker-work on the left-
hand side, t-hereby heating the same and pre-
paring it for the next reversal of the direction
of the air. |

1t wiil be observed that the arching of the

checker-work and the supplementul arch, the i

After a certain interval the’
air-valve € is reversed, admitting air to the
flue of the right-hand checker-work and con-

oas on the left-hand side of |

tops of the two walls and the top of the heat-
ing-chamber are all concentric, leaving an are-
shaped space between for the passage of the
alr and gas. This formation insures an equal
distribution of air and gas to all parts of the
heating-chamber, and 1t 1s therefore of great
importance.

Having fully desceribed my invention, I
clalin—

1..1In a regenemtmg furnace, the combina-
tion, with @ heating-chamber havmg checker-
work chambers on each side, and a gas-con-

veylngspace between said checker-work ¢cham-
bers and the heating-chambeérs, of main arches .

and supplemental arches located over said

checker-work chambers, and lewmo* a direct

passage between them from the cmubustlon-
chamber to the checker-work chambers, said
supplemental arches being elevated above the
level of the tloor of:the (,ombu,st,lon ch%mbel
substantidally as described.

2. In a regenerating-furnace, the combma
tion, with aJh(,,.:L‘rmﬂ‘ (,ha,mbu A, having check-
er-work chambers H H on each side, of flues
P P, leading from the centers of said checker-
work chambers diagonally to the two ends of
an air-valve, Q, substantially as deseribed.

5. In a regenerating-furnace, the combina-
tion,with a heating-chamber having an arched
top, checker-work chambers on each side, hav-
ing similarly-arched tops, of a bridge-wall
whose tops are arched concent.ically with the
arch of the heating-chamber, substantially as
deseribed.,

4. In aregenerating-furnace adapted to use
oas as a mu the combm&tlon with a gas-pipe,
of a box h‘u ing double walls with air-spaces
between on La(,,h side of said pipe and in full
comimunication with the external atmosphere
substantially as described.

5. In a regenerating-furnace adapted to use
cas as fuel, 1311(, combination of heating-cham-
ber A, pelfomted bridge-wall C, and space I
for the reception of gas-conveying pipe F,
suppiemental arch M, having space N at the

end, with checker-worl I, ﬂae P, and air-valve

Q, all constructed and f,urantr(,d substantially
as described. |
In testimony that I claim the foregoing I
have hereunto set my hand, this 2d day of
July, A. D. 1884, in the presence of two wit-
nesses. |
WILLIAM S. McKENNA.
Witnesses:
Jos. B. CONNOLLY,
ALTA A. MOORE.
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