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UNITED STATES PATENT OFFICE.

JOHN R. WILLEMIN, OF AKRON, OHIO.

FIRE-POT FOR HOT-AIR HEATING-FURNACES.

1,154,901.

Specification of Letters Patent.

Patented Sept. 28, 1915.

‘ Application filed February 12, 1915, . gerial Mo, 7,726,

To all whom it may concern.:

Be it known that I, Joux R. WiLLemin,
a citizen of the United States, residing at
Akron, in the county of Summit and State
of Ohio, have invented new and useful Im-
provements in Fire-Pots for Hot-Air Heat-
ing-Furnaces, of which the following is a
specification. : '

This invention relates to improvements in
fire ports for hot-air-heating furnaces and
stoves and has especial relation to fire pots
in which the wall of the fire pot is provided
with a plurality of upwardly-extending air
cells formed therein, and having slots estab-
lishing communication with .the interior of
the fire pot for promoting combustion.

The object of the invention.is to equip a
fire pot of the foregoing description with
mechanism positioned in the cells for keep-
ing them free and clean from accumulated

dust, ashes, and other matter, to the end

that free passage of air through the cells
may be had and also to provide mechanism
for controlling the exit of air from the cells
to the interior of the fire pot, the mechanism
for accomplishing the foregoing being easily
and simply controlled by the operator of the
furnace by means of mechanism which can
be reached for operation through-the ash
pit door. ,

With the foregoing and other objects in
view, the invention consists in the novel con-
struction. combination and arrangement of
parts constituting the invention to be herein-
after specifieally described and illustrated in
the accompanying drawings which form a
part hereof wherein is shown the preferred
embodiment of the invention, but it is .to
be understood that changes, variations and
modifications can be resorted to which come
within the scope of the matter hereinafter
claimed. . . :

In the drawings in which similar refer-
ence numerals indicate like parts in the dif-
ferent figures, S ‘

Figure 1, is a fragmentary view in per-
spective of a portion of a fire pot, embody-
ing this invention looking downwardly
therein ; Fig. 2,is a view of the inner face of
the wall of a fire pot showing one of the cells

and a portion of the mechanism contained’

therein; Fig:. 8, is a vertical, central, sec-
tional view approximately on line A of Fig.
91 Fig. 4, is a view partly in section on line

G of Tig. 3 partly in perspective of the
mechanism positioned in the upper ends of
a portion of the air cells; Fig. 5, is a plan
view of a-portion of the fire pot. wall invert-
ed with a cell formed therein and the mech-
anism used for controlling the egress of air
therefrom; Fig. 6, is a perspective view of
a cage employed in an-air cell and removed
therefrom; Fig. 7, is a rear elevation of the
cage shown in Fig. 6 with the air-control-
ling mechanism in position thereinj Kig. 8,
is a perspective view of an operaling arm
employed in this device; Fig. 9, is a view
similar to Fig. 2 showing a cell with clean-

ing device mounted therein; Fig. 10, is a

vertical, sectional view of the mechanism
shown in Kig. 9; Figs. 11,12, 13 and 14, are
details of the cell-cleaning device, Fig. 13
being a sectional view taken on line I of

Fig. 14; Fig. 15, is a horizontal, sectional

view of the wall of the fire pot with the

cleaning mechanism therein; Fig. 16, is a

front view of the fire pot wall with portions
thereof broken away to better illustrate the
cleaning mechanism ; Fig. 17, is a horizontal,
sectional view of an ash-pit embodying this
invention and taken approximately on line

B of Fig. 2; Fig. 18, 1is a'sectional view taken -

approximately on line C of Fig. 17; Fig.
19, is a sectional view taken approximately
on line D of Fig. 17; and; Fig. 20, is a sec-
tional view taken approximately on line E
of Fig. 19.

Referring to the drawings in detail, the
reference numeral 1 denotes the outer wall
of the ash pit of an ordinary air-heating
furnace or stove which is provided at its
upper portion with an inwardly-projecting
horizontal flange 2 having on its upper face
a sinuously-formed beading 3, the portion
4 of the flange within the bearing constitut-
ing a seat for a purpose to be later described.
The wall 1 of the ash pit is usually circu-
larly-formed and integral with the side
walls 5 of the ash-pit entrance 6. Secured
to the inner face of the wall 1 are a. plu-
rality of brackets 7 provided with bearings
8 for friction rollers 9 and 10 provided with
tyunnions 11 which are supported therein.
The entrance 6 of the ash-pit is provided
with an upper wall or roof 7" which is cus-
tomarily formed integral with the side walls
5 and the side wall 1 of the ash-pit. Mount-

ed for horizontal revolution on the frietion
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rollers 9 is a ring 12 which is preferably

.provided at one: point. with an offset por-
tlon 13. Similarly mounted for horizontal

revolution on the friction rollers 10 and in
the same horizontal plane as the ring 12 is
a ring 14, the inner face of which ‘is pro-
vided with the downwardly-projecting in-
tegral deflecting members 15 spaced from
each other and their positions and functions
will be described later.. The under faces

of the rings 12 and 14 are both provided:

with circumferential -grooves 16 adapted to
receive the rollers 9 and 10 respectively, and
form races in~which the rollers run. Tn the
outer face of the ring 14 opposite to the
offset 13 is provided with gear teeth 17 and
the inner face of the offset 18 is provided
with gear teeth 18. Secured to.the under
face of the wall 7% of the ash pit is a down-
wardly-projecting pin 19 on which is mount-
ed a gear 20 the teeth of which intermesh
with the teeth 17 on the ring 14 and the
teeth 18 on the offset 13 of the ring 12. Pref-
erably- formed integral with the gear 20
isan operating handle 21 which is posi-
tioned within the entrance 6 to the ash pit.
From the foregoing deéscription it will
be seen that when the operating handle 21
is oseillated the two rings 12 and 14 are
horizontally révolved in opposite directions,
and when the operating handle 21 is at rest
it constitutes a locking means for prevent-
ing  unintentional movement  of either of
the rings. =~ . e )

Mounted on the seat 4 and within the
beading 3 on the upper flange 2 of the ash .

pit wall 1, is a fire pot designated generally
by the- reference numeral 80. The upper
portion of the wall of the fire pot 30 is
provided with a groove 81 forming a seat
on which the domse forming a portion of
the combustion chamber of the furnace or
stove is adapted to rest.  The wall of the
fire pot 30 is provided with a plurality of
upwardly-extending -air-cells all. open .at
their lower ends to communicate with the
interior of. the -ash pit and having their
upper ends closed. - The air-cells employed

‘are preferably of two types, oné type adapt-

ed to contain mechanism for controlling the
passage of air from the cells to the interior

‘of the fire pot and the other type of cell

provided with narrower slots for the con-

stant and uncontrolled passage of air there-

through, this latter type of air- cells ‘con-
taining mechanism for constantly keeping
them free from any accumulation of ashes,
dust, 'soot.and other foreign matter. The
first type “of cell will be designated gen-
erally by the reference numeral 82 and the
latter type by the reference numeral 83.
I preferably so arrange these cells that the
two air cells of the type designated by the
reference numeral 33 are placed immediately

‘in front of the entrance 6 of the ash pit
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and the other two immediately-at the rear
of ‘the fire pot or opposite to the-entrance

and the cells between these and along the

sides.of the ash pit are of the type desig-
nated by the reference numeral 32.

All of the air cells are preferably oval or
elliptical in cross section, but the air cells 82

~are provided with wider slots 84 than are

the cells 33 wherin the openings are desig-

‘nated by the reference numeral 35. A de-

scription of the type of air cells designated

70 -

75

by the reference numeral 82 and the mech- -

anism contained therein is as follows: The
lower portions of the wall of the five pot
surrounding the -air cells 32 are rabbeted
out at 36 and the upper wall of the fire pot
is provided with over-hanging integral lips
37, the latter in conjunction with the wall of
the ash pit surrounding each opening con-

stituting a seat. Adapted to be positioned ¢

in each of the cells 32 is a cage, having two

84

upright lateral members™ 88 connected at =

their upper ends by a head 39 fitting in the
seat at the upper end of each cell. This
head 39 is provided sith a pair-of apertures

40 constituting bearings for a purpose to be

later described.. The general form of the

“cage is trough-shaped and the lower portion

thereof comprises an enlarged oval-shaped
base 41 which is adapted to be received in
the rabbeted portion 36 and held there by
means to be described. The base is provided
with a pair of lugs 42 in each of which is an
opening 43 in alinement with one of the

-openings 40 and the two constitute bearings.

Mounted in one of the openings 43 and in

one of the openings 40 in each cage is an up-

wardly-extending rotatable shaft 44 and
mounted in the other openings 43 and 40 is
a shaft 45. These two shafts are provided
at their lower ends with squared portions 46

-and with heads 47. Hinged on the shaft 44

is a damper 48 and a cell cleaner 49, the
former projecting forwardly toward the in-
terior of the ash pit and into the slot or
opening 34 and the latter rearwardly and
along the inner face of the rear wall of the
cell 32. Hinged on the shaft 45 is a damper

.50-and a cell cleaner 51 and similar in con-

struction and conformation to the members
48 and 49. All of the members 48—51 are
loosely mounted on their respective shafts
and the dampers 48 and 50 are adapted
when oscillated to contact to close the open-
ings or slots 84, Secured to the squared por-
tion 46 of each of the shafts 44 is an oscillat-
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ing arm 52 provided with a. slotted end 53 -

which is adapted to be engaged by a pin 54
on the ring 14. Mounted on the squared
portion 46 of each of the shafts 45 is an
operating arm 55 provided with a slotted
end 56 adapted to engage with a pin 57 on

“the outer ring 12. The arms 52 and 55 are

similar in all respects, except that they dif-
fer in length to enable them to connect with
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their respective rings. As these arms 52 and
55 are similar a description of one is be-
lieved to be sufficient for the understanding
of both and reference is directed to Figs. 5
and 8 for an. understanding thereof. ,The
inner or unslotted ends of these arms 52 are
provided with enlargements 58 with which
are associated complementary members 59,
both the. latter and the enlargements pro-
vided with notches so that the two when
assembled form a squared opening 60 to en-

gage with the squared portion 46 of the
shafts 44 and 45. The arm 52 is plOVlded
with a lug 61 through which extends a pin
62 and E“lCh complementary member 59 is
provided with a bifurcated end 63 to en-
gage the projecting portion of the pin 62
for holding one end of the member 59 in
place and the opposite end thereof is secured
to the arm 52 by means of a holding member
64. " The peculiar construction of the inner
ends of the arms 52 and 53 is due to the fact
that they must be connected with their re-
spective shaft after the latter have been po-
sitioned and the cages ‘seated in their re-
spective cells. In positioning the cages they
are p‘Lssed upwardly from the interior of the

-ash pit and when seated are held in position

by keepers 65 -pivotally mounted on - the
nnder face or the fire- pot wall. The rear
upper portion of the damper 48 is provided
with an upwardly-extending pin 66 and the
damper 50 is provided with a similar pin
67. On the upper face of the cleaner 49 is a
pin 68 and on the upper face of the cleaner
51 is a similar pin 69. Extending between
the pins 68 and 67 is a link 70 and extending
between the pins 66 and the pin 69 is a hnk
71 so that the dampers 48 and 51 will move
in unison and the cléaners 49 and 50 in a
similar manner. The dampers 48 and 50 are
adapted to approximately contact with the
side edges of the slots 34 and when they
are moved toward -each other sufficiently
they are adapted to contact and constitute
closure means-for the slots 34 for preventing
egress of air therefrom and when moved to

their open position they permit the passage
of air from the alr cells 32 into the body of'

the fire pot and of course, the amount of air
which passes through the openings between
the inner edges of “the dampers 48 and 50
will depend upon. the position of these two
gates and the control of the passage of air
through the cells is thus attained. —As be-
fore deseubed the rings 12 and. 14:are re-
versely revolved thr ough the medium of the
operating handle 21 and as the arms 52 are
connected with the inner ring’ 14 and the
arms 35 are connected with the outer ring 12
the arms will- be moved toward and away
from each other at each movement of the

rings 12 and 14, thereby oscillating the blades .

48 fmd 50 toward and away flom edch other,
all these operations taking place mmultzane«

wardly through the opening 82
‘passing throuo}l the slot
and through the slot 86 in the lower end of

ously.

.The effect of the operations of these

members 48—51 is to control the passage of -

air from the cells and also to constititte to a

celtam extent cleaning devices .for remov- -

ing any foreign substmces which may be-
come, lodged thelem, the arms 48 and 50 be-
ing suﬂ"wmntly powerful to erush any ordi-
nary piece of ash between. them when' the
rings are oscillated.

l‘he cells 33, wherever placed in bhe wall
of the. fire pot are. provided with mecha-
nism for cleaning them, and a description of
this mechanism is as follows:

In the upper wall surrounding each cell
33 are a pair of recesses 80 sep‘uated from
each other and constituting bearings. In
alinement, with each of the recesses 80 and
projecting from the side walls of each of
the cells 33 is a lug 81 provided with an
opening 82 constituting a bearing and com-
municating with the interior of the cell

33 by means of a slot 83, Tach of the re-
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cesses ‘80 is immediately above an opening

82 in one of the lugs 81 and e\tendmcr
from the. upper face of each lug 81 and. tel—
minating in one of the recesses 80 is a shaft

90 .

84, the upper portion of which is reduced .

in dnmeter to be received in- its respective

recess 80. - These shafts are 1dent1ml and
a. description of one is believed to be sufli-
cient for both. The lower ends of each of
these shafts is provided with a central
aperture 85, communicating with which is
an upright slot, 86 united Wlth a horizontal
slot 87, from vhich is a downwardly-ex-
tendmcr recess 88.  The central aperture 85
will be positioned in alinement with the
opening 82 in the lug 81, and the shaft is
adapted: to be coupled to a pin 87’ pro-
vided with a squared lower end 88’, and
also with a laterally-projecting stud 89.
The pin 87’:/is positioned by passing it up-
, the Ing 89
83 on the lug 81

the shaft 84, and when the pin 89 has
1eached the upper end of the slot 86 the
pin is gn en o partialrotation; causmcr the
stud 89 to travel horizontally in the slot
87, and from this it is low exed sufficiently
to permit the stud to engage in the recess
88, thereby coupling the pin 87" to the lower
end of the shaft 84. Mounted on the squared
portion of each one of the pins 88 is an
arm -90 provided with a- head 91 having a
squared recess therein to receive the squars rad
end 84 of the pin 87,.and the opposite end
92 ig slotted to receive a pin 93 on the inner
ring 14. Bach of the shafte 84 is pro-
uded Wlth a plurality of laterally extend-
ing ﬁncers 94, the fingers on contiguous

shafts bemg alfer nated in position, qnd each
of them extending i inyw ardly past 4 cenfral
line drawn:between the-two shafts, These
fingers 94 on each shafs arve preferably
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placed out of vertical alinement,- as shown
din - Fige 18,

The fingers are adapted to
be “oscillated with their rvespective shafts
and to scrape and clean the interior of each
of the- cells 33 and free the same from
clogged matter, such as dust, ashes, soot, ete.
Tt will be noticed that all the arms 90 are

~ loosely connected with the inner rings 14,

15

20.

so that the shafts all rotate in unison in
the same direction when the ring 14 is-hori-
zontally revolved, thereby causing the fin-
gers 94 on contiguous: shafts to pass and
repass each other during the cleaning opera-

-tion, and as they alternate in position they

effectually reach and clean a sufficient por-
tion of each cell toeffectually keep the same
from being clogged by foreign matter.

It will be noticed that the fingers 94 are
always operated whenever the rings are op-
erated so that the air cells 33 phced on oppo-
site sides of the fire pot are constantly kept

clean for admission of a small quantity of
‘alr, which passes inwardly through the nar-

row slits 35, but by manipulating the oper-

25

ating-handle 21 'a further supply of air
to the interior of the fire-pot is controlled

“through”the manipulation: of the gates car-
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‘riéd on the shafts 44 and 45, by which the

main supply of air to the fire pot from the
air cells” 32 may be arrested; if desired.
A large volume of air may be admitted,

while a constant but $mall supply of air is

afforded through the cells 83 which are kept
open. as betore described by the fingers 94.

The construction of the gates 48—51 is, as.

before stated, such as to constantly keep the
cells 32 from becoming clogged.
By this device air may be admitted to sub-

stantially all portions of the fuel to aid in

the combustion of the gas generated by the
heated coal, and thereby better .combustion
is afforded which is not true where the con-
struction of the fire pot is such that the air
is permitted to freely pass from the air cells
in the fire pot wall and pass into the fire-
pot above the fire which in many cases car-

ries the gases over and out through the up-.
take flue without giving the same the chance

to become perfectly consumed.
I claim :—
1. A fire pot for furnaces and stoves
provided in the wall thereof with ‘an up-
wardly-extending air cell’ and a slot estab-

- Jishing communication betweéen said cell and

- 86

60

the interior of said fire pot, and # rocking
member in said cell.

2.A fire pot-for furrnces and stoves pm-
vided in the wall thereof with an upwardly-
extending air cell -and a - slot establishing
cemmunication between said ‘cell and the
interior of said ﬁre ‘pot, and a horizontal
revoluble member in said cell.

8. A fire pot for furnaces and stoves pro- .
- vided in the wall thereof with an upwardly-

5 extending air cell and i slot establishing

1,154,901

communication between said ceil and the in-
terior of said fire pot, and a pair of co-
acting cleaning members in said cell. :
4. A fire pot for furnaces and stoves pro-
vided in the wall théveof with an upwardly-
extending air cell and ‘a slot establishing
communication-between the said cell and the
interior of said fire-pot, and a horizontally

‘rocking damper in said ccell ‘arranged to

control the passage of air through said slot.

3. A fire pot for furnaces and stoves pro-
vided in the wall thereof with an upwardly-
extending air ¢ell and a slot establishing

communication between said cell and the in-

terior of said fire pot; and a pair of hori-
zontally rocking dampers in said cell ar-
nngbd to ‘contr 01 the passage of air through
sua slot. ,
6. A fire pot for furnaces and stoves pro-
vided in the wall thereof with an upwardly-
extending air cell and a slot establishing
communication between sald cell and the in-
terior of said fire pot, a horizontally revolu-
ble member in said cell, and means outside

of 3n 1d fire pot for 1ev01vm0“ said member.

7. A

Y fire pot for furnaces s nd stoves pro-

24 1('ed in the wall thereof with an upwardly-

extending air cell and a slot establishing

communiecation between sald cell and the in--

terior of said five pot, a horizontally revolu-
ble-member-in said cell, a revoluble ring
mounted outside of said fire pot and means
for loosely connecting said ring and said
member for revolving the latter.

8. A fire pot for furnaces and stoves pro-
vided in the wall thereof with an upwardly-
extending air cell ‘and a slot establishing
communication between said cell and the in-
terior of said fire pot, a pair of co-acting
horizontally rocking dampers in said cell

arranged to control the passage of air

through -said slot, a pair of horizontally
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revoluble rings positioned outside of said

fire pot, and ‘means connecting sald dampers.

with said rings for simultaneously rocking

' s‘iid dampeérs when said rings are revolved.

9. A fire pot for furnaces “and stoves pro-
vided in the wall thereof with an upwardly-
extending -air cell and a-slot establishing
communication between said cell. and the
interior of said ﬁre pot, a pair of co-acting
horizontally rocking dampers in. said cell
arranged -to .-control -the passage of air
through said slot, a pair  of horizontally

revoluble rings positioned outside of said

fire pot, means connecting said dampers
with said rings for simultaneously rocking
said dampers when said rings are revolved
and means for snnpltf\neously revolving said
rings.
10. A fire pot for furnaces and stoves pro-
vided in the wall thereof with an upwardly-
extending air cell and a slot establishing
communication between said cell and the in-

terior of said ﬁz*e pot, a horizontally revolv-
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ing member in said cell, and means for re-
movably holding said member in position.
11. A fire pot for furnaces and stoves pro-
vided in the wall thereof with a plurality of
upwardly-extending air cells, said air cells
communicating with the interior of said fire

. pot through slots formed in said wall, and

10

20

25

controlling dampers mounted in a portion of
said members.

12. " A fire pot-for furnacesand stoves pro-
vided in the wall thereof with a plurality of
upwardly-extending air cells, said air cells
communicating with the interior of said fire
pot through slots formed in said wall, con-
trolling dampers mounted in a portion of
said members, and means outside of said
fire pot for actuating said dampers.

13, A fire pot for furnaces and stoves pro-
vided in ‘the wall thereof with a plurality
of upwardly-extending air cells, said air

cells communicating with the interior of said .

fire pot through slots formed in said wall,
controlling dampers mounted in a portion
of said members, a horizontally revoluble
ring positioned outside of said fire pot,
means to revolve sald ring, and means for
loosely connecting said ring with said dam-
pers whereby the latter are simultaneously
moved.

14. A fire pot for furnaces and stoves pro-

=

vided in the wall thereof with a plurality of

upwardly-extending air cells, said cells com-

municating with the interior of the fire pot
through slots formed in the wall thereof,
controlling dampers mounted in a portion of
said cells, a plurality of cell-cleaning mem-
bers mounted in other cells, and means out-
side of said fire pot for agitating said dam-
pers and said cleaning members.

15. A fire pot for furnaces and stoves pro-
vided in the wall thereof with a plurality of
upwardly-extending air cells, said cells com-
municating with the interior of the fire pot
through slots formed in the walls thereof,
controlling dampers mounted in a portion of
said cells, a plurality of cell-cleaning mem-
bers mounted in other cells, a horizontally
revoluble ring positioned outside of said fire
pot, means for revolving said ring, and
means for loosely connecting said dampers
and cleaning members with said ring where-

by said members and dampers are simul--

taneously agitated.
In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
nesses. ‘
JOHN R. WILLEMIN.
‘Witnesses:

C. E. HuMpHREY,
A, L. McCrinTocE.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
- Washington, D, C.”
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