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* No.814,640

PATENT OFFICE.

N ,-'UNITED_ STATES

JOHN COLLIS, OF

DES MOINES, IOWA, ASSIGNOR TO W. P.
- OF NEW YORK, N. Y.

COLLIS,

BOILER-FURNACE.

Specification of Letters Patent.

Application filed March 2,1906, Serial No, 248,037,

To all whom it _may concern:

Be it known that Iy Joux CoLLis, a citizen
~of the United States, residing at Des Moines,
“in the county of Polk and State of Iowa, have
invented a certain new and useful Boiler-Fur-

nace, of which the following is

a specification.
- My object is to

rovide a boiler-furnace

- with a bridge-wall Jocated beneath the fur-
- nace-body and midway between the ends of

' JO

8 traveling grate moving with the burning
- coals from front to rear beneath the said

- bridge-wall, so that the smoke, gases, and

other volatile products of combustion arising

. from the fire on the grate in -front of the

15

-bridge-wall are effective in heating the boiler

-to'the same extent as in the ordinary fire-box
- of a boiler-furnace and after said procucts of

20

“traveling

: ;e

“combustion have passed over the

_ ridge-wall
they will be forced: downwardly by a brick
arch into contact with glowing coals upon the
grate m the rear of the bridge-wall

~where the smoke.and gases will be consumed,

thereby tending to keep alive
coals and to give off heat to
of the boiler, thus obtainin

said. glowing
the rear portion
the effect . as re-

- %ards smoke consumption of twoindependent

{30

res, without the necessity of separately feed-
ing and maintaining said fires. e
A further object is to provide a rotatable
bridge-wall and a boiler-furnace having a

traveling grate, said bridge-wall capable of

- slight vertical movement to accommodate
- 1tself to the thickness:of the layer of fuel on
the grate, so.that the said bridge-wall will

present new surfaces to the action of the fire,

- and thus avoid being burned out at the hot-

40

50

55

- Figure 1.shows a vertica
-view of a complete boiler-furnace embo lying

test points and also to provide for cutting

amount of fuel on the g?ate. _ o
- A further object is to provide improved
means for feeding fuel to tllle traveling grate.
__Referring to the accompanying drawings,

l central sectional

-off draft under the bridee-wall relative to the

my mvention.  Fig. 2 shows a vertical trans-
verse sectional view on the indicated line 2 2

of Fig. 1 with the partition-wall below the
‘grate omitted.
- of part of one of the sprocket-wheels

Fig. 3 shows a side elevation

_ for sup-

yortinge the traveline vrate. '
o . oD

grate links.  Fig. 5 shows a transverse sec-
tional view on the line 55 of Fig. 6, showing
a modified form of bridge-wall and means for
rotating same, with the grate-supporting
sprockets omitted.  Fie. 6 shows a Verticaj

of the traveling

| front of the boiler, so that, if

t) Fig. 4 shows a
~detail plan view of a nwnber of the traveling-

|| central longitudinal sectional view of same.
Fig. 7 shows a transverse section of the ro- .

tary bridge-wall. Fig. 8 shows a side eleva-

' tion, partly in section, of same; and Fig. 9
shows an end elevation of the rotary bridge-

wall and the

slotted bracket for
its end. |

supporting

In the accompanﬁng drawings, the refer- _

ence-numeral 10 is used to indicate the boiler
of the class known as the ‘ ‘return-flue”’ type..
This boiler is supported in the furnace-walls
111n the ordinary way, and at its front is the
smoke-stack 12, communicating with the re-

‘turn-flues. - Beneath the rear end portion of

the boiler is the brick arch 13 to deflect prod-
ucts of combustion downwardly, for pur-
Eoses hereinafter made clear. Beneath the

oiler is a traveling grate supported by shafts
14 and 15, on which are mounted sprocket-
wheels 16, each sprocket-wheel having its
teeth divided into a number of projections
17. The traveling grate is composed of a

‘number of links which may be cast and each

of which comprises a body portion 18, formed
with longitudinal slots 19, each of which is of
a size to receive the projections 17 of the
teeth of the sprocket-wheels. On each end

| of each link are the lugs 20, and two adjacent

end-to-end links are connected by a bolt 21,
passing through said lugs. At each side of
each link are the laterally-projecting lugs 22
to hold the side—by-—si(?

Throughout the length of the upper portion
ling grate I have provided for
supporting it by means of the shafts 23, car-
rying the sprocket - wheels 24, constructed
similar to the sprocket-wheels 16. The for-
ward end of the traveling grate
-t desired, fuel
may be fed to it by hand. ' |

. 1 have provided for supplying the travel-
ing grate with fuelasfollows: The numeral 25
indicates a hopper hinged at its upper for-
ward corner to swing forwardly and up-
wardly, so that access may be had to the door
26 of the flue 12 by swinging said hopperfor-

‘wardly and upwardly. The lower end of the

hopper discharges upon a furnace-door 27,
which door is pivoted at 28.  Below said piv-
otal point it is provided with perforations 29,

- and above the pivotal point it is solid. Fixed
to the upper end of said door is a weighted

arm 30, so arranged that it may be conven-
lently grasped by the operator and pulled
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downwardly to place the door 27 in a sub-

| stantially horizontal position, thus opening
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‘wall limits the dimension

20

"~ gaid bridee-wall.

- communicating between the upper

30

35

burning out and

40

45

50

55

60

tending across

vet prevent the passage under it

the door and pérmitting the traveling grate

to be fed independently of the hopper. The
distance between the door 27 and the adja-
cent portion of the door 26 1s such as to limit
the quantity of fuel delivered from the hop-
per to the traveling grate, 80 that the fuel
upon the grate will be of uniform depth.
Located midway between the arch 13 and
the front of the
bridge-wall 31, extending from one side of
the furnace to the other with
face nt such an elevation from the top of the
traveling grate as to permit the bed of coals
on the traveling grate to pass under 1t and
\ DASSAL of any con-
siderable quantity of the products ol com-
bustion arising from the grate. This bridge-
of the fire-box of
the furnace, and in use the
at such speed that the fuel will be substan-
tially consumed before 1t passes under the
I have provided for util-
izing the bridge-wall to assist in heating the
water in the boiler as follows: One end of
the bridge-wall 31 1s provided with a pipe 32,
portion of
the bridge-wall and the upper portion of the
boiler, and at the other end of the bridge-wall
is a pipe 33, _
lower portion of the bridge-wall and the lower
rear end of the boiler. In this way a eircu-
lation of water within the bridge-wall 1s pro-
vided for when a fire is burning on the grate,
and the heated water is discharged mto the
boiler. This prevents the bridge-wall from

in heating'water.

bridge-wall have passed over the bridge-wall
they will pass under the boiler and will give
off ‘their heat in the ordinary way. When
the currents in which these

_ yroducts of com-
hustion are carried strike the arch 13,

they
will be deflected downwardly to the clowing

coals upon that portion of the grate that has

traveled under the bridge-wall, and some of
this current will pass downwardly
the grate and some along the top of the grate
under the arch. It 1s
bringing a current of air and smoke and vola-
tile gas close to or through glowing coals
these products will be ignited and the gases
will give off their heat and the smoke be
wholly consumed. *Hence n practice the
furnace will consume the smoke and all vola-
tile products _

be utilized in maintaining. the glowing coals
in their heated condition, thus supplylng

heat to the rear end "ﬁ;}tion’; of the boiler.
&

Beneath the bridge-wall #s a solid wall 34, ex-

“space between. the upper and lower portions

65

of the traveling grate into front and rear com-
partments and preventing draft from pass-
ing upwardly through the orate in the rear

its lower sur--

orate is advanced

communicating between the

materially assists the boiler
After the products of com-
bustion arising from the grate in front of the

through

well known that by

of combustion, and these will

the furnace and dividing the

the cross-belt 42 with the pulley 35.

slotted brackets 40, through which

in their up-and-down movements.

814,640

of said wall. It is intended that the draft
passing through the grate to produce ¢oni-
bustion shall pass through in front of sald
wall so that the portion in front of the wall
constitutes the equivalent of the fire-box of

b
t

1e rear of the bridge-wall constitutes a sec-

VD ond fire-box for the purpose of consuming the
boiler is a hollow metal |

products of combustion arising from the fire
in front of the bridge-wall.. -

In the modified form shown on
shaft 15 is extended through the adjacent

side wall of the furnace and provided with a

pulley 35. The bridge-wall is of cylindrical
form and is indicated by tl:e numeral 36, and
fixed to its ends are the open-ended hollow
shafts 37, communicating with the interior

of the bridge-wall and extended through the:

adjacent side walls of the furnace. On the
interior of the bridee-wall 36 near its end are
the integral arms 38 to brace the inner ends

of the shafts 37, and the central portion of
Fixed to

the bridge-wall is perforated at 39.
the outer surfaces of the furnace-walls are the
the shafts

1e ordinary furnace, while that portion in

Sheet 2 the.

75
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37 are passed and by which they are guided

On one
41, connected by
_ | By this
arrangement the under surface of the cylin-
drical bridge-wall 36 is made to move in the
direction of the travel of the fuel on the grate.
Hence the said bridge-wall constantly pre-

of the shafts 37 is a pulley

ents new surfaces to the hottest portions of

from becoming burned

the fire to prevent 1t
ride upon the

out, and the bridge-wall will
fuel on the grate and prevent the passage of
draft under it, thus positively dividing the
fire-box at the front from the one at the rear
except that the smoke and flames that passed
over the bridge-wall may enter the fire-box
ot the rear of the bridge-wall and be brought
‘nto contact with the heated coals thereon.
By providing the open-ended shafts 37, com-
municating with the outside atmosphere and
with the interior of the c Jindrical bridge-

walls, it is obvious that air will be drawn into

the bridge - wall and hLeated and then dis-
charged through the openings 39 of the

‘bridge-wall and caused to commingle with

95

100

105

110

115

the gases and smoke under the boiler, and

thug sid combustion.

Having thus described my invention, what
I claim, and desire to secure by
ent of the United States theretor, 1S—

1 Tn a furnace, the combination with a
traveling grate, of a bridge-wall arranged
above and between the ends of the fuel-sup-

porting portion of the fraveling grate, spaced
apart from the top of the traveling grate to

permit the fuel to pass under it, means for
advanecing the traveling grate so that fuel on
it may pass under the bridge-wall and con-

tinue to burn in the compartment in the rear

of the bridge-wall and means for directing

Letters Pat-
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the products of combustion arising from the
chamber in front of the bridge-wall over the

- bridge-wall and over the portion of the grate

1o

Is

20

in the rear of the bridge-wall,

2. In a furnace, the combination with a
~ traveling grate, of a brid

_ e-waxl arranged
above and between the ends of the fuel-sup-
porting portion of the traveling grate and
spaced apart from the top of the traveling
grate to permit the fuel to pass under it,

means. for advancing the traveling grate so |

that fuel on it may pass under the bridge-
wall and continue to burn in the compart-
ment 1n the rear of the bridee-wall
for directing the produects of combustion aris-
ing from the chamber in front of the bridge-

4

wall, over the bridge-wall and then down-
grate in the

wardly over the portion of the
rear of the bridge-wall.

3. Ina furnace the combination of a tray-
central por-

eling grate, a partition below the

~ tion of the traveling grate to direct draft up-

235

- above the said partition, said

wardly through the portion of the grate in

front of the partition, a bridge-wall above
the central portion of the trave?i:{}g grate and
bridge - wall
spaced apart from the grate to pertnit fuel to
pass under it and means for directing the

- products of combustion from one'side of the

30

eling grate, a partition below

35

4C

grate over the bridge-wall and over the por-

tion of the grate on the opposite side of the
bridge-wall. - |

4. In a furnace the combination of a trav-
v the central por-
tion of the traveling grate to '
wardly ‘through the portion of the grate in
front of the partition, a bridge-wall above

the central portion of the traveling orate and
above the said partition, said bridge - wall
spaced apart from the grate to permit fuel to-
Ppass under it, and means for directing the
products of combustion from one side of the |

grate over the bridge-wall and over the por-
tion ‘of the grate on the opposite side of the
bridge-wall, and a deflecting-arch ahove the
rear portion of the grate to direct products of

combustion passing over the bridge-wall, |

and means

direct draft up-

i
|

J
I

downward toward the rear portion of the
orate. | o '

5. In a boiler-furnace, the combination of
furnace-walls, a boiler, a traveling grate, a
partition beneath the central portion of the
traveling grate, a bridge-wall above "and
spaced apart from the central portion of the
traveling grate, and a deflecting-arch beneath

the rear end of the boiler.

6. Ina furnace, the combination of a trav-
eiing grate, a rotatable bridge-wall above the
grate and spaced apart from it to permit fuel
to pass under the bridge-wall, said bridge-

‘wall shaped to remain in contact with the

fuel while its under surface is moving in the
same direetion as the fuel upon the grate.
7. The combination with a furndee, of a

vided with discharge-openings and means for
introducing air into the bridge-wall.

8. The combination with a furnace and a
traveling grate, of a rotary bridge-wall con-
necetd with the
thereby. T

9. The combination with a furnace and a
traveling grate, of a rotatable bridge-wall ca-
pable of limited up-and-down movement and
normally resting on the fuel on the grate.

10. In afurnace, the combinationof a trav-"

eling grate a bridge-wall normally resting
upon the tuel on the grate and capable of be-
ing moved up and-down by the variations in
the thickness of the layer of fuel on the trav-
eling grate passing over the bridge-wall.

11. The combination of a botler-furnace
and a traveling grate, of a cylindrical, perfo-
rated bridge-wall, open-ended shafts commu-

3.

traveling grate to be rotated

RO

55

60.

rotatable bridge-wall, said bridge-wall pro- 65

70

75

30

nicating with the interior of the bridge-wall 85

and rotatably and slidingly supported in the -
‘side walls of the furnace and means for con-

necting the bridge-wall with the traveling

grate so that its under surface is advanced in
the same direction as the grate .
JOHN COLLIS.
Witnesses: -
' JuLia B. SyuTNEY,
SIDNEY K. CHrIsTY,
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