1,064,933,

el

52.33

25

J. P. ROE.

REGUPERATOR FOR OSCILLATING FURNACES,

. /.

p |
36
- —
== =
L 38
o]
S 39
p2
/3
/G
X oy 7z

APPLICATION FILED SEPT. 9, 1910,

Patented June 17, 1918.

3 SHEETS—SHEET 1.

7”7
3G,
s 55
7z =3 S
33 C Q Z D 55
= 3 <G
39 ' ° )
/5.
VZ= 2 T *fz
7= 2.)
s
V7
/7

'
COLUMBIA PLANOGRAPH €O., WASHINGTON, D: ¢,



J. B. ROE.
RECUPERATOR FOR OSCILLATING FURNACES.
APPLIOATION FILED SEPT. 9,1910, .
1,064,938, Patented June 17, 19183,

3 SHEETS—SHERT 2.

53
!
f 2z
V4 e V4
/0
i 9
== ’ 242
2
37 3/
e Waly :‘T- = /////
22
&
& — 20
22 3 7

~

A

Oy ——

COLUMBIA PLANOGRAPH CO., WASHINGTON, D. .



J. P, ROE.
RECUPERATOR FOR OSCILLATING FURNACES,
APPLICATION FILED SEPT, 9, 1910,
1,064,9383. Patented June 17, 1913,

3 SHEETS—SHEET 8.

—— — =25
I i
% T T
| U
8 iy T e ey
ty J ]' g " ! i ]J il | { g
[ [ M ‘j ‘ 3[ | l;.‘
hd ’_k_ :fk ) | Jl , , ]] ik fl | g =
{ p=r Ia ZZ T =z :}
|
7 [ i :
| |
| 1 o
g i l |
i |
NN J \-
29 > 29
e =7 = <AL
)
% —%—45
5
2% e
! i — 1
i ‘
Inventor

COLUMBIA PLANGGRAPH CO., WASHINGTON, D. ¢,



10

15

20

25

30

35

40

45

50

55

UNITED STATES PATENT OFFICKE.

JATMES PETER ROE, OF POTTSTOWN, PENNSYLVANIA,

RECUPERATOR FOR OSCILLATING FURNACES.

1,064,938,

Application filed September 9, 1910.

Specification of Letters Patent.

PatentedJune 17,1913,
Serial Me. 531,299.

o all whom it may concern:

Be it known that I, Jasss P. Ros, a citi-
zen of the United States, residing at Potts-
town, in the county of Montgomery and
State of Penunsylvania, have invented a cer-
tain new and useful Recuperator for Oscil-
lating Furnaces, of which the following is
a specification.

This invention relates, generally, to appa-
ratus for recovering heat from the waste
gases of oscillating furnaces, and particu-
Tarly to an apparatus for furnaces of the
type shown in United States Letters Patent
granted to me on the 9th day of July 1901,
numbered 678281, and it has for its object
to provide an apparatus for the purpose
named of few parts, comparatively inex-
pensive, and adapted to extract and utilize
the heat of the gases now wasted and apply
it to the heating of fresh cold air to be fed
to the furnace, and it consists in the parts
and combinations of parts hereinafter de-
sceribed and claimed.

Tn the accompanying drawings ferming
a part of this specification, Figure 1 is a
side elevation of my improved apparvatus
applied to a furnace. Fig. 2 Is a longitudi-
nal vertical seetion on the line 2—2, Tig.
3. Tig. 3 is a transverse vertical section on
the line 5—3, Fig. 2.

Similar letters and numerals refer to simi-
lar parts threughout the several views.

Referring to the drawings, the numeral 4
represents columns arranged,,at each side
and centrally of the structure for support-
ing upper works, and 4* columns arranged
alongside of column 4 and between and from
which is hung the oscillating furnace 5 hav-
ing the stacks 6 arranged in pairs at each
end thereof, said stacks inclining toward
each other and meeting cver the furnace
and having a common discharge opening @
for each pair of stacks. Above the furnace
a chamber is formed into which the stacks
extend and discharge the hot waste gases
from the furnace. The chamber is formed
by the side walls 7, preferably converging
downwardly, the perpendicular end walls 8,
and the roof 9, the latter being supported by
the beams 10 from the upper tension mem-
bers 11 of the girders, said tension members,
11, extending from the sides of the columns
at the top thereof, and being connected
{hrough the diagonal tension members 12,
13, and vertical compression members 14, 15,

to the lower tension members 16, which pro-
ject at right angles from the columns.

At one end of the structure beams 17 are
tied to the end walls 8 and the tension mem-
bers 16 by the bars 18 to support a bottom
or flooring 19 at a point below the discharge
opening 20 formed in one end wall for the
escape of the cool gases to a chimney, or the
atmosphere, while a similar bar 21 serves to
tie the supporting beam 22 for the other
end wall to said tension members 10. As
best shown in Tig. 2 the end walls 8 termi-
nate at a peint below the roof to provide
space for the skewbacks, hereinafter de-
scribed, and said walls are tied to the verti-
cal compression members 15 by the plates 23.

A series of hollow arches 24 are arrange
and spaced apart at a suitable distance be-
low the roof within the chamber and arve
practically parallel therewith, and extend
from the hollow keystones 23, into the space
provided between the top of the end walls
and the roof at each end of the structure,
said arches communicating with the hollow
keystones through the opening 26 in the
walls of said keystones, the upper part of
the latter opening into the transverse air
conduit 27 which communicates at each end
with the vertical ducts 28 formed in the col-
umns 4 and which lead to the horizontal
hot air ports 29 opening into the ports 30
of the farnace. The keystones are fixed se-
curely in place and form a part of the walls
of the conduit 27. The outer walls or feet
of the arches rest on the hollow skewbacks,
which are formed with the square or rectan-
gular body portion 31 and the cylindrical
end portions 82, the latter being loosely in-
serted in and supported by the suspension
rings 33 which are connected to the ends of
the rods 34. The other ends of said rods 34
are connected to the short arms of levers 35,
fulerumed at b, the long arms of which
carry the balance weights 36.

Atension rod 87 is attached at one end to
each of the rings 33, and at the other end to
a bell-crank lever 38, said lever being ful-
crumed at ¢, and carrying a balance weight
39 on its long arm. A lever arm 40 Is se-
cured to each end of the skewbacks and car-
ries a balance weight 41.

The arches rest on or spring from the
squared portion of the skewbacks and are
in communication therewith, so that cold
air, under pressure from any convenient
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source of supply, fed into the ends of the
skewbacks is distributed to the arches 924.
Ags the air moves through the arches it ab-
sorbs the heat passing through their walls
from the waste gases, and passes through
the hollow keystones and into the condnit
27, and thence through the ports 29 and 30
to the furnace. The spaces between the end
walls and skewbacks and between the latter
and the roof are closed by a suitable flexible
and: non-combustible material 42, such as
asbestos cloth.,

The fuel, in the shape of gas, enters the
conduits 43 formed in the columns 4 and
passes through the ports 4, 30, to the fur-
nace where combustion tales place, and the
products of combustion escape through the
stacks 6 to the chambers, as above described.
The arches 24 expand and contract as they
ary in temperature, and change in degree
of curvature as the tops of the arches vary
in relative temperature to the bottoms of
the arches, and, with the above variations,
the angle of the skewbacks must necessarily
change or the arches would be destroyed.
To meet the varying changes in size and
form of the arches the skewbacks are freely
supported in the manner above described.
The rectangular parts of the skewbacks have
their working faces approximately on the
line of the axis of the circular parts there-
of in order to give the greatest variation in
angle of face with the least motion. This
puts the skewbacks out of balance, with
a tendency for the backs of the skewbacks
to fall, and their faces to assume the hori-
zontal. To overcome this tendency the le-
vers 40 with their weights 41 are secured to
the ends of the skewbacks and act to place
them in equilibrium—ready to rvespond to
the greater expansion of the bottom of the
aiches over the top or vice versa.

The skewbacks arve vetained in their
varying horizontal positions by the rods 37
extending from the rings 38 to the bell-
cranks 38, the weights 39 on the latter giv-
ing a greater pressure on the skewbacks
than the thrust of the arches due to struc-
ture, and said weights respending to the ex-
pansion of the arches by rising, and to the
contraction of the avches by falling.

The skewbacks are supported in their
varying vertical positions by the rings 33
through their connections with the levers 83
by the rods 34, the weights 85 on said le-
vers balancing the weight of the skewbacks
and the cuter ends of the arches, and thus
putting the skewbacks in equilibrium, and
free to rise if the underside of the arches

expand more than the top, and depress if 60
the upper part of the arches expand more
than the bottom. :
This construction and arrangement of
parts produces flexible arches with flying

skewbacks, the joints of the parts of the 65

hellow arches remaining air-tight when
made of non-elastic material, such as fire
brick.

Having thus described my invention what
I claim is: 70

1. An apparatus for recovering heat from
the waste gases of oscillating furnaces, com-
prising a chamber having a bottom opening
to veceive and permit the oscitlation of the
stack of the furnace therein, hollow arches. 75
for the air to be heated, and an outlet at
a point below the center of the chamber for
the escape of the cooled gases.

2. An apparatus for recovering heat from
the waste gases of oscillating furnaces, com- 80
prising a chamber receiving the products of
combustion from the furunace, hollow arches
arranged in said chamber and having their
crown ends fixed and their outer or springer
ends free to respond to the expansion and 85
contraction of the arches.

3. An apparatus for vecovering heat from
the waste gases of oscillating furnaces, com-
prising a chamber receiving the products of
combustion from the furnace, hollow arches 90
arranged in said chamber, and hollow skew-
backs from which said arches spring and
vith which they communicate, said skew-
backs being free to respond to the expan-
sion and contraction of the arches. 95

4. An apparatus for recovering heat from
the waste gases of oscillating furnaces, com-
prising a chamber to receive the products
of combustion from the furnace, arches au-
ranged in said chamber, and: skewbacks in 100
equilibrimm and suspended in equilibrium
and free to move as the avches resting on
them expand and contract.

5. An apparatus for recovering heat from
the waste gases of oscillating furnaces, com- 105
prising a chamber to receive the products of
combustion from the furnace, arches ar-
ranged in said chamber, skewbacks for sup-
porting said avches, and means for suspend-
ing said skewbacks, whereby they ave free to 110
move as the arches expand and contract.

In testimony whereof, T affix my signa-
ture, in the presence of two witnesses.

JAMES PETER ROE.

AT
¥

‘1inesses :
Harry S. Canrrerry,
Jxo R. Brreas.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,

Washington, D. C.”



