No. 819,043.

. PATENTED MAY 1, 1906.
M. CUMMINGS. -

REVERBERATORY FURNACE.

APPLICGATION FILED FEB. 8, 1905. |
2 SHEETS—SHEET 1.

‘(D \
N o RN
/I3 R
| ’Q (q‘ @ | ..j /
X -.
LN OF
® W
Lrevensor
N
= = _ abkuh:}q
3 Z T




PATENTED MAY 1, 1906.

No. 819,043.

M. CUMMINGS.
REVERBERATORY FURNACE,

APPLICATION FILED TEB. 6, 1805,

2 3HEET>-8HEET 2.

#Hh

g
7R
F d
‘AR’

.

mb.

7/

.. N
NE =

i, e e e g g O U e -.-...\...ﬂ.-l ..."......_._hh........_. e, A
A A

N

. —
7N

dldzzidvizes, V2 e T A L AL A T A 7
“ \u r_.+ e -“ l...w._.q.._.aaainwuﬂ.rjﬂﬁ:.ﬁf- :

’ ’
_-_.. #,
il
.l.‘..‘_.\. ._‘\

L

7R
7 0
]
..m %

) /L)

L/
L/ A
4 A
#

=

=7

T

lI
§

EIIFIL IS,

i

N
D

L

) 4

.m-\.___
l_i.__.. ._\_“______q

= ===/

WV T TSI

7

e

S,

h N

X

Y

2
=

w
:
,nw,,,



1O

20

25

35

40

45

50

UNITED STATES

PATENT OFFICK,

MATTHEW CUMMINGS, OF BOSTON, MASSACHUSETTS.

REVERBERATORY FURNACE.
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To all whonme it muay concermn:

Be it known that I, MaTtTHEW CUMMINGS,
a citizen of the United States, and a resident
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in

Reverberatory Furnaces, of which the fol-

lowing description, in connection with the
accompanying drawings, 1s a specification,

like figures on ! the dr: awings representing like

arts.
' In the ordinary reverberatory furnace in
which the furnace-chamber and the hearth or
heating-chamber are separated by a solid
bridge-wall the intense heat generated in the
furnace i1s so destructive of the bridge-wall
that 1t has a comparatively short life. To
avold this objection and to provide a furnace
in which an even heating can be obtained
with a minimum consumption of tuel, 1 have
d{gv'b‘[‘ ( the form of furnace which constitutes
the basis for this application.
In the drawings, Ifigure 1 is a longitudinal
central section throunh a furnace embody ne
the present invention. Fig. 2 1s a section

bubbttmtmlly on the line x 2, Flﬂ 1; ﬂ;]fld Fig.

3 1s a sectlon on the line v v, Flg 1.

The furnace is designated generally by 3
and like all other similar furnaces 1t com-
prises the furnace-chamber 4, in which the
fuel is burned, the heating-chamber 5, 1n
which articles are heated preparatory to be-
e further treated, and the bridge - wall
6, which separates said chambers. The fur-
nace-chamber 1s provided with the usual
orates 7, on which the fuel 1s burned, and
thb usual ash-pit 8 beneath the grates. My
improvements consist In constru(,tlnﬂ' the
bridge-wall with an air-space and so arrang-
ng the outlet-ducts from said air-space that
more economy in the use of fuel is attained.
The air-space in the bridge-wall is designated
by 9, and 1t extends from the bottom of the
bnd%-—wall nearly to the top thereot or to
about the point 10. 'The top 11 of the bridge
wall 1s solid, and such solid portion closes the
top of the Air -space 9. The bottom of the
alr-space communicates with the ash-pit 8
through an inlet-duct 12. The air-space ex-

tends later ally into the side walls of the fur-
nace, as at 14, (see Figs. 2 and 3,) and such
laterally-extending portions of the alr-space
also extend upwardly, as at 15, above the top
of the bridee-wall and communicate with out-
let ports or ducts 16 which lead into the

heating-chamber at the rear of the bridge-
wall. The outlet-ducts 16 are inclined, as
shown 1n IFig. 2, and open 1nto the heating-

chamber 5 ]ust behind and above the level of

the top of the bridge-wall.

With the above-described construction the
suction produced by the draft causes a cur-
rent of air to enter the inlet-passage 12 and
pass upwardly through the air-space 9, from
which it is delivered to the heatlnmchambel
through the ducts 14, 15, and 16. The con-
struction which perm_its the air to thus circu-
late through the bridge-wall and by means of
which the air 1s thus delivered to the heating-
chamber produces several desirable results.
In the first place this current of air keeps the
temperature of the bridge-wall below the de-
structive point, and thus preventssaid bridge-
wall from burning out. In the second place
the air which is drawn through the bridge-
wall and which on its passage ther ethrouah
becomes highly heated is delivered to the
:16&13111{3'—0}1&1111)81 at the right point to com-
mmﬂle with the gases ]ust after they enter
the heatmg—-ahanﬂmr whereby combustion is
entirely completed at this point and the tem-
perature of the flame very much increased.
This insures that no unburned gases will es-
cape up the chimney and that all the heat
avallable in the fuel will be liberated within
the furnace, where it can be used. In the
first place this construction and arrangement
results in a much more even heat in the heat-
ing-chamber, for when fresh fuel is added to
the fire, and thereby the draft through the
body of fuel somewhat checked, the section
procduced by the forced-draft apparatus
causes an added quantity of air to pass

through the air-space and be delivered to the
Whenever fresh fuel is-

heating-chamber.
acdded to the fire, said fuel 1s first coked—that
1s, 1t 1s roasted by the heat generated—and
the gases in the fuel are driven off. Unless
an added quantity of air is admitted to these

cases before they pass through the heating-

erable portlon of them
16 chimney unconsumed,

chamber a consid
would escape to tl

and therefore only a portion of the heat units

in the coal would be liberated. By means of
my improved construction, however, the
checking of the draft throuoh the fuel by the
addltlon of fresh fuel causes an added quan-
tity of air to be drawn through the air-space
and delivered to the heating-chamber, this
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“added quantity when commmgled with the :

unconsumed gases passing over the bridge-
wall mto said heatmg—-chamber being suffi-
cient to complete combustion at this point,
and thereby insure the liberation of all the
heat units in the tuel. When, however, the

‘coal has become coked, the heat is then pro-
duced by burning of the coke rather than by

burning of the gases which are driven off

from the fuel.

- the combustion of the fuel the necessity does
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not exist for delivering to the heating-cham-
ber the added quantity of air. As-s00n as
the fuel becomes coked the air can be more
easily drawn therethrough, and hence more
alr will pass through the fuel and less through

the air-space, thus producing the desired re-

sult.

T desire to call special attention to the fact
that the top and back side of the bridge-wall
are 1mperforate, so that none of the air in the
air-space 9 can be delivered to the heating-
chamber through apertures in the bridge-
wall. This is important, because if such
were the case and 1if the air should strike or
come in contact with the material being
heated in the heating-chamber a destructive
effect on the material would be produced. I
also desire to call special attention to the fact
that the outlet end of each duct 16 1s situated
back of the bridge-wall and also above the
top of the bI‘ld‘DB wall, and therefore above
the flame passing over the bridge-wall. The
heated air therefore is delivered into the heat-
immg-chamber and not into the throat or space
directly above the bridge-wall. Further,

- since the outlet-ducts open into the he&tmg—

- chamber above the level of the bridge-wall
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there will always be present a sheet or quan-
tity of flame between the incoming air-cur-
rents and the materials in the heating-cham-
ber, and therefore the air cannot come di-
I'ectly in contact with said materials, and thus
burn them.

- The air-space 9 may be made in the bridge-
wall in' any suitable way.” One convenient
way is to build the front portion 17 of the
bridge-wall with bricks running lengthwise of
the furnace and the back portion 18 thereot

‘with bricks running crosswise or transversely

~ of the furnace and sepamtmg the two por-
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tions 17 and 18 sufliciently to form the de-
sired air-space. These two portions of the
bridge-wall may be tied together in any suit-

able way—as, for instance, by means ol tie-

bricks 19. I have shown the front portions
17 of the bridge-wall as supported on an arch-
plate 20, which extends across the furnace,
sald arch—plate having a flange 21 at its rear
edge to prevent the bricks restmg thereon
from being forced backwardly to check the
opening to the air- space. Other ways of
building the bridge-wall so as to provide it
with the air-space may be resorted to with-
out departing from the invention.

Consequently at this stage of |

819,043

Althou h I have described my invention

as a,pphed to a reverberatory furnace, I desire
to state that the invention is also apphcable
to furnaces of other types in which suflicient
heat is generated to burn out the bridge-wall.

Having fully described my invention, what

I claim as new, and demre to secure by Let-

ters Patent, 15—
1. In a furnace a bridge-wall separating
the furnace-chamber from the heating-cham-

ber, said bridge-wall having within 1t an air-

space which communicates at its lower end
with the ash-pit and extends nearly to but
terminates below the top of said bridge-wall,
the back side and top of the bridge-wall be-

ing imperforate, said air-space extending lat-

erally into each side wall of the furnace be-
yond the limits. of the bridge-wall, and the
laterally - extended portlons and said air-

space being extended upwardly above the

level of the top of the bridge-wall to commu-
nicate with outlet-ducts which are directed
into the heating-chamber above the level of
the top of the bI‘ldﬁ'e wall and slightly to the
rear thereof. -

2. In a furnace, a bridge-wall Separatmg
the furnace-chamber from the heating-cham-

ber, said bridge-wall having within 1t an air-

space which communicates at its lower end
with the ash-pit and extends nearly to but
terminates below the top of said bridge-wall,

sald alr-space extending laterally into each
side wall of the furnace beyond the limits of

the bridge-wall, and the laterally—extended
portions and said air-space being extended
upwardly above the level of the top of the
bridge - wall to communicate Wlth outlet-

ducts which are directed into the heating-

chamber -above the level of the top of the
bridge-wall and slightly to the rear thereof
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sald outlet-ducts bemﬂ* inclined relatwe to |

the length of the farnace.

3. In a furnace, & hea,tmﬂ'—cha,mber a fur-
nace-chamber, a brldge—wall separatmg said

chambers, said bridge~-wall being formed of

two sections which are separated from each

other to form between them an air-space, an
angle-plate on which the front section of the
bridge-wall rests, said bridge-wall having be-
neath the angle-p]ate an opening connecting
the air-space in the bridge-wall with the ash-
pit, the side walls of the furnace being pro-
vided with extensions of the air-space which
communicate with inclined outlet-ducts lead-
ing into the heating - chamber above the
bridge-wall and slightly back thereof.

4. In a furnace a brldge—wall separating
the furnace-chamber from the heating-cham-
ber, said bridge-wall having within it an air-
space which communicates at its lower end
with an ash-pit and which extends nearly to
but termmates below the top of the bridge-
wall, the back side and top of the bridge-wall
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bemg imperforate, said air-space communi-

catmg with outlet-ducts in the wall of the
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furnace, which ducts have their discharge | name to this specification in the presence of
ends above the level of the J?top ﬁ)t the b]ﬁdﬂe-— two subscribing witnesses.
wall and to the rear thereof, whereby the air r J, TN OQ
heated 1n the alr-space of the brldﬂe wall 1s MATTHEW CUMMINGS.
5 delivered into the heating-chamber :‘:Lbove the |  Witnesses:
Hame. Louts C. SumrTH,
In testimony whereof I have signed my MARGARET A. DUNN.
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