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UNITED STATES

PaTeENT OFFICE.

CHARLES I. FILSON, OF LEBANON, PENNSYLVANIA.

FUEL-FEEDING MECHANISM.- ~

-

SPECIFICA’EION forming part of Letters Patent No, 726 664 dated Aprll 28 19083.
Application filed November 29, 1902 bsrlsl No. 133, 263, (No model.) |

To all w?wm it QY CONCETT!
Be it known that 1, CHARLES 1. FILSON a
citizen of the United Statss residing at Lebs

non, in the county of Lshanon and State of

Psnnsylvsms, have invented new and use-
ful Improvements in Fuel-Feeding Mechan-
ism, of which the following is a specification.

This invention relates to means for feed-
ing furnaces with fuel; and the purpose of
the satne is to provide a simple and effective

organization of elements to overcome numer-.
ous disadvantages found to exist in mechan-:

isms of this c]ass as heretofore constructed
and to reduce the number of parts and the
expenditure of driving power, with a regularv

feed and more perfect combustmn of the fuel. .

A further purpose of the improved feeding

means is to institute a reliable disposition of | -

the fuel within a fire box or chamber of a fur-
nace under the influence of a blast. wnhout
loss or partial consumptlon |

A further purposé of the 1mpr0vsment 18

to utilize the heated currents under suction

from a furnace or boiler to preliminarily tem-
per the fuel before it is delivered into the
fire box or chamber of a furnaee, with obvious
advantages in combustion.

A further purpose of the improvement is

0 equahze the injection or depostt of the fuel
within a fire box or chamber of a furnace
from opposite delivery sources.

With these and other objects and admn—'

tages in view the invention consists in the

oonstruetmn and arrangement of the several.
parts which will be more fully he1e1nafter%

described and claimed. -
In the drawings, Figurelisa sectlonal per-

spective view of a portion of a furnace and

~ boiler, showing the 1mproved foel - feeding

40

50

means applied “thereto in operative position
and partially broken away. Iig. 21is a lon-
oitudinal vertical section of the initial fuel
receiving and feeding mechanism arranged
in connection with a psrt of one of the con-
duits or pipes leading to the fmnsee Fig.
3 is a transverse vertical section on the line
3 3, Fig. 2. Fig. 4 is a transverse vertical
seetion on the linsti 4, Fig. 2. Fig. disade-
tail transverse vertical section of a rose, form-

ing a part of the mechanism to set up a suec-

tion in one of the conduits or pipes.

Similar nwmerals of reference areemployed |

direction.
ues at its rear extremlty into a vertical blast
pipe or conduit 9, connecting with the front
In each of the conduits

| to indicate corr esuondmn' par ts in the several

views.
‘The numeral 1 designates a fu1 nace, which
in the present instance is shown nsed in con-

stood that the improv sd feeding mechanism

may be employed with either a furnace alone
‘or with a furnace and boiler.

In other words,
it is intended to apply the improved feeding

35

nection with a boiler 2; but it will be under- .

60

mechanism in connection with any device .

with which it is desired to regularly supply

fuel, and.the organization of the furnace or
furnace and boiler is not in the least modified

to supply the improved strueture, with the
1 exception of a special feed in counection with

the fire box or ehamber, which will now be

set forth.

Extendlnﬂ* from the back wall 3 of the far-
nace forwar dly over.the grate 4 is a combus-

tion-guard 5, preferably of inverted angular

tr unested form and having its lower rsdueed
side 6 at an elevation abovs the grate4. This
combustion-guard 5 will be constructed of
hard ma,tsnal to render it darable.

Extending through opposite side walls of

the furnace are fsedinﬂ' or supply econduits or
pipes 7, having their “outlet ends in direct

transverse cthnemsnt and in a plane coinci--

dent with the lower portion of the guard 5.
These conduits 7 extend downwardly and for-

4 wardly in a horizontal plane and connecti with

a main supply-pipe 8 of greater diameter and
from which they branch in opposite lateral
The main supply-pipe 8 contin-

end of the boiler 2 9.
or pipes 7 1s & suitable valve having an out-
wardly-projecting stem 10, with a lever 11 se-
cured thereto and also connected to an oper-
ating-rod 12,
ably .stta(.,hed to the end of fulerumed ad-

' justing-bar 13, secured on the front of the

furnace. Tl:us adjusting-bar 13 is fulerumed
at its center, so that the opposite extremities

70

15

S0

go

extending upwardly and mov-

05

thereof may be equally elevated and’ de-

pressed. The purpose. of this attachment is

to equalize the injection or dep0s1t of the fuel
in the fire box or chamber in the event that
one conduit or pipe 7 has more of the fuel
forced therethrough than the other, and when
the adjusting-bar 13 is in normal horizontal
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pdsition, as shown by Fig. 1, the valves in the | outer end of the cylindrical chamber 14 and

conduits or pipes 7 will be set to provide pas-
sages of equal dimensions, and as long as the
fuel is feeding equally through both conduits
or pipes 7 when the valves are in thiscondition
the adjusting-bar 13 will be permitted to re-
main in its horizontal arrangement, as shown.
If, however, the one conduit or pipe 7 feeds
an amount of fuel in excess of the other simi-
lar conduit or pipe, the one extremity of the
adjusting-barl3isdepressed and theopposite
extremity correspondingly elevated, thereby
reducing the passage controlled by the valve
on the side at which the adjusting-bar is de-
pressed and incereasing the size of the passage
controlled by the valvein the conduit or pipse
on the side of the furnace where the said
adjusting - bar extremity is elevated. This
equalization of feed, through the mechanism
just described, can be eontrolled at wiil to
produace a uniformity of injection or supply
of fuel through both conduits or pipes 7, and
hence a practical consumption of all the fuel
in the fire box or chamber will result.
Disposed in frontof thefurnace is a fuel-re-
ceiving and initial feeding mechanism, which

comprises an elongated cylindrical chamber

14, having a shaft 15 extending therethrough,
carrying a douable spiral brush 106, with the
spirals toward the outlet end arranged in
close proximity, as at 17. The outer end of
the cylindrical chamber 14 is closed, and de-
pending from the under portion thereof, ad-
jacent to said outer end, is an outlet-pipe 18,
having a lower outwardly - turned reduced
nozzle extremity 19, located within the main
supply-pipe 8, as clearly shown by Figs. 1
and 2. On the inner end of the eylindrical
chamber 14 a motor-casing 20 is secured and
has therein a fan 21, fast on the inner extrem-
ity of the shatt 15, the outer edges of the fan-
blades being arranged close to the inner pe-
riphery of the casing 20. The fan or pneu-
matic motor 21 comprises blades 22, extend-

ing outwardly from a central hub 23 and it

is ploposed to secure the blades in such man-
ner that they may be uniformly tightened
within the hub and capable of being replaced
in the event of injury thereto or breakage
thereof. Connecting with the upper portion
of the motor-casing 21 is a compressed-air-
feeding pipe 24, having
with valves 26 and 27 therein, the said verti-
cal member 25 connecting with a supply-pipe
28, running from a sultable compressor lo-

ceated at a distance from the furnace and

which will be of such construction as that or-
dinarily employed 1n connection with fur-
naces.
pressed-air blast directly against the blades
of the motor orfan 21, and the exhaust of the
blast is had through an exhaust-pipe 29, se-
cared to the upper portion of the motor-cas-
ing 20 at a point directly opposite to the en-
gagement with sald casing of the feed-pipe
24, the sald exhaust-pipe 29 continuning ont-

| tour to the shell 32*

a vertical member 25

The tfeeding-pipe 24 delivers the com- ;

connecting with the outlet-pipe 18 at a point
below the attachment of the latter to the un-
der portion of the outer extremity of said cy-
lindrical chamber.

Connecting with the vertical membet 25 of
the feed-pipe 24 at a point between the valves
26 and 27 is a primary blast-pipe 30, having
a valve 31 therein and extending to and
through the blast-pipe 9 at a point adjacent
the attachment of the latter to the boiler 2,
as clearly shown by Fig. 1. On the end of the
pipe 30, within the blast-pipe 9, is a horizon-
tally-disposed rose 32, which is shown 1in en-
larged sectional detail by FKig. 5 and com-
prises a downwardly-flaring outer shell 322,
with a practically-closed top 33, havinga de-
pending inverted truncated conical injector
member 34 at the center thereof. This in-
jector member 34 has 1ts upper enlarged ex-
tremity coinciding with an opening 35 1n the
top 33, and the lower reduced end of said
member extends into the upper extremity of
a central passage 36, open at top and bottom
and of a form similar to that of said member
34, The passage 36 is constructed in an in-
terior partition-shell 37, similarin general con-
, but ofless diameter than
the latter to provide flaring passages 33. T'he
shell 37 is held in operative relation to the

| shell 32* by depending bolt-rods 39, which pre-

serve a uniformity of distance or space be-
tween the coOperating parts of the two shells.

The rose as an entirety is of slightly less di-

ameter than the interior of the blast-pipe 9,
and the pipe 50 connects with the shell 32* at

- a point below the top thereof, so that as the

atrisforced intotheroseit passes downwardly
through the passages 36 and 37 and creates a
suebm through the injector member 34, to
thereby draw Lhe heated currents-and uncou-
sumed produets of combustion carried there-
by from the boiler downwardly through the
rose and drive the same with a blast effeet
into the pipe 9 below the rose.

The eylindrical chamber 14, adjacent to
the motor-casing 20, has a feed-hopper 40 ris-
ing therefrom and formed with a surround-
ing hot-air passage or chamber 41, the said
hopper having inuner and outer walls 42 and
43, elosed at their upper ends, and connecting
with the hopper is a hot-air-supply pipe 44,
attached to the blast-pipe 9 bhelow the rose
32. Extending transversely across the hopper
and attaehed to diametrically opposite por-
tions of the inner wall 42 are a series of hori-
zontal hot-air-feeding pipes 45 to provide a
tubular heating-grate at about acentral point
in the hopper. Connecting with the end of
thhe hopper opposite that to which the pipe
44 1s attached is an outlet-pipe 46, which ex-
tends down to the main pipe 8, and thus pre-
serves the circulation of the heated airin the
hopper without waste by permitting it to pass
into the said pipe 8. In the bottom of the
hopper is a deflector 47, consisting of an up-

wardly in a horizontal plane and from the . right body 48, having an inverted conical ecap
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49, the maximum diameter of the cap being | the fuel from being drawn upwardly before
less than the width of the interior of the hop-

per at the bottom of the latter to form oppo-
site feeding-passages 50, which communicate

with the inner extremity of the cylindrical

chamber 14 and permit the coal or other fuel
to pass downwardly directly in contact with
the brush-spirals under the hopper. It will

be obvious that the deflector 47 is intended.
to prevent choking of the fuel at the base of |

the hopper and also to more equally feed the

‘coal or other fuel therefrom into the cylin-

drical chamber, so that different portions of
the brush-spirals will act upon the coal or
fuel and continuously convey or force the

same toward the outer end of the said eylin-

drical chamber. The cylindrical chamber 14

and the parts carried thereby are supported

at a suitable elevation by legs 51, which will

be attached to the flooring or other base-rest

in front of the furnace. |
In the operation of the device coal or other

fuel of a kindred nature is placed in the hop-

per 40, and the blast is turned on through the

pipe 24 to the motor or fan at the inner end
of the eylindrical chamber 14 to set the shait

15 in motion and operate the brush-spirals

to feed the coal or other fuel in the hopper
toward the outer end of the eylindrical cham-
ber 14. To start the improved mechanism,
the valve 27 is first partially opened and then
the valves 26 and 31, and after the fuel and

blast enter the furnace in proper proportions
and morefuel and a greater blast arerequired

the valve 27 is fully opened or operated to

increase the pressure of the blast and a pro-
portionate increase in the feed of the coal or

erated to regulate such decreased feed, and

‘after the valves have been properly adjusted

“to equalize both the blast and fuel-feed the

45

5O

55

6o

jmproved mechanism will operate with but
little attention. When it is desired to stop.
‘the feed of the fuel, the valve 27 is shut off
or elosed, and in starting it is only necessary.
to reopen the said valve. The blast of air
feeding through the pipe 24 to the motor-cas-
ing 20 passes from the said casing through

the pipe 29 to the outlet-pipe 18 and estab-

lishes more or less suction in the said pipe 18,
‘which affects the eylindrical chamber 14 to a
certain extent; but the brush-spirals 16'lead
the coal orotherfueldelivered theretothrough
‘the hopper 40 and convey the latter gradually

toward the said outlet-pipe, the spirals 17
bringing the coal or fuel into close feeding

arrangement and practically creating a con-
tinaous run-of the eoal or fuel from the outer

ond of the cylindrieal chamber intc the out-
let-pipe 18. TFrom the pipe 18 the coal or
other fuel is thrown into the pipe 8 with con-

. siderable force and passes forward and then

rearward through the pipesor conduits 7and
delivered against the opposite upwardly and
outwardly inclined sides of the guard 5 and |
The guard prevents |

under the said guard.

If it is desired to decrease the
blast and fuel-feed, the valve 27 will be op-

combustion is effected and wasted, and the

hottest part of the fire by such arrangement

being always maintained at the center of the

fire box or chamber will institute a thorough
consumption of the coal or other fuel. The

heated air-currents carrying the unconsumed
products of combustion and gases are drawn
outwardly through the blast-pipe 9 and fed
into the main pipe 8, the valve 31 of the air-
pipe 30 being opened at the same time that

| the valves 26 and 27-are opened to at once

arrange the apparatus in condition for opera-
tion thronghout all parts of the same. - A por-
tion of the hot air under pressare 18 taken
from the pipe 9 through the pipe 44 and de-
livered to the chamber 41 of the hopper 40,
and from said chamber the heated air and
gases pass through the pipes 45, and by this

means the coal or other fuel deposited in the
| hopper 40 will be primarily heated before
reaching the cylindrical chamber 14, and the
heated air or gases after thoroughly circu-

lating through the hopper 40 are conveyed
by the pipe 46 to the lower main pipe 8,

8
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and thus ‘the circulationh is unimpaired and
the pressure of the air-blast is not dete- -

riorated. The coal or other fuel delivered
through the pipe 18 to the main pipe 3 is ma-

terially heated, and the hot-air currents and
oases coming through the said pipe 8 and

thrown into contact with the coal or other

fuel in said pipe further heat the latter, so

that when-it is delivered in the fire box or

chamber it will be in such condition as to fa-
cilitate its thorough combustion. - After the
improved feeding mechanism is arranged for

operation the blast in the pipe 9 can be regu-

‘lated at will through the medium of the valve

95

[00

105

31 in the pipe 30, and it is preferred that the
pipe 30 be of smaller diameter than the main

feed-pipe 24 and its branch 25 and supply

‘connection 28 to intensify the air-pressure in
the blast-pipe 9 without detracting materially
| from the necessary pressure in the pipe 24 in
| order to regularly rotate the fan or-motor 21
The coal passing be-

within the casing 20.
tween the pipes 45 is thoroughly heated, and

by this means the interior of the charge of

I1O

115'

coal or other fuel will be regularly tempered
or raised in temperature, as well as the outer

portion of said charge in contact with the in-
ner wall 42 of the hopper. ~After the im-
proved fuel-feeding mechanism starts 10 op-

20

erate it will not be necessary that close at-"

tention be given the same, as there are no

' movable parts liable to become disarranged,

and after starting the operation of feeding is
practicallyantomatic.” From time totime the

fireman or other attendant will inspect the:

fire to see that the fuel is being regularly in-

125

jected under the guard and also to maintain

the hopper 40 in full condition. "When'it is

I30

desired that theimproved feeding mechanism
shall cease operation, the valves 26 and 27
are closed, and thereby cut off the air-blast
from the fan or motor 21, as well as from the -
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pipe 9, and by cutting off the blast from the | air-blast pipe merging thereinto, and fuel-

sald motor the shaft 15 will become inactive,

and hence the feed of the fuel will stop.
One of the most important advantages of

the present construction is the arrangement

of the brush-spirals on the outer extremity of .

the shaft to set up a continuous feed of the
fuel into the pipe 18 in contradistinction to

an intermittent feed, and a further impor-

tant feature is the utilization of the heated

alr-currents from the hoiler to preliminarily
heat the fuel before reaching the fire box or
chamber.

In using the device with a furnace alone
the pipe 9 may be connected to the smoke-
flue in a manner similar to the attachment
thereof to the boiler, as shown by Fig. 1.

To accommodate application of the im-
proved fuel-feeding mechanism to furnaces

and boillers varying in size, changes in the |
proportions, dimensions, and minor details

of construction may be resorted to with-
out departing from the spirit of the inven-
tion. |

Having thus fully described the invention,

what is claimed as new is—

1. In afuel-feeding mechanism, the combi-
nation of a furnace having a fire-box or com-
bustion-chamber, a guard disposed in the said
fire box or chamber above the grate in the
latter, feeding-conduits extending through
the oppositesidesof the furnacein transverse
alinement with each other and with the lower
portion of the said guard, and means for fore-
ing fuel through the said feeding-conduits.

2. In afuel-feeding mechanism, the combi-
nation of a furnace having a fire box or cham-

ber, a guard disposed in the fire box or cham-

ber above the grate in the latter and formed
with npwardly and outwardly inclined sides,
fuel-feeding conduaits extending through op-
posite sides of the furnace in transverse aline-
ment with each other and with the lower por-
tions of the opposite sides of the guard, and
means for forcing the fuel throngh the said
conduits.

3. In a fuel-feeding mechanism, the combi-
nation with a furnace, of fuel-feeding con-
duits entering the opposite sides of said fur-
nace and continuing into a main pipe, and an
initial feeding device having a hopper, said

~device including ashaft havingspiral brushes

thereon and an outlet communicating with
the said main pipe, a motor connected to the
sald shaft, and air-blast-conveying means in
operative relation to the said motor.

4. In afuel-feeding mechanism, the combi-

nation with a furnace, of an initial feeding

device consisting of a chamber having a shaft
therein provided with spiral brushes arranged
in close relation adjacent to the outiet end of
the said chamber, the chamber having a hop-
per thereon, a motor connected to the said
shatt, air-blast-conveying means operatively
connected to the mofor, a main pipe into
which the outlet-pipe of the chamber extends,

feeding conduits continuing from the main
pipe in opposite directions and extending to
opposite sides of the furnace.

5. In afuel-feeding mechanisim, the combi-
nation with a furnace, of fuel-feeding pipes
passing through opposite sides of the furnace

i in transverse alinement and continuing from

a main pipe having a hot-air-blast branch
connected in such manner as to receive the

| heated currents and gases passing out from
the furnace, an initial fuel-feeding device
| having an outlet at one extremity connecting

with the main pipe and a motor at the oppo-
site extremity, means for conveying air un-
der pressure to the said motor, an exhaust-

| pipe for the motor connected to the outlet of

the initial fuel-feeding device, and an auxil-
iary feeding-pipe connected to the means for
conveying the air under pressure t¢ the mo-
tor and extending into the hot-air-blast
branch and having a device thereon for cre-
ating a suction in the upper portion of the

| said branch.

6. In mechanism for feeding fuel, the com-
bination with a furnace, of fuel-feeding pipes

passing through opposite sides of the furnace

and connecting with the main pipe having a
hot-air branch attached in such manner as fo
receive heated currents and gases passing off
from the furnace, means in said branch for

creating a suction to draw the heated air-

currents and gases off from the furnace pass-
ing thereinto, an initial fuel-feeding device
having an outlet extending into the main
pipe, a motor for operating the initial feed-
ing device, means for conveying an air-blast
to the said motor, and an exhaust-pipe at-
tached to the motor and to the outlet of the
initial fuel-feeding device.

7. In afuel-feeding mechanism, the combi-
nation with a furnace, of an initial fuel-feed-
ing device having a chambered hopper at one
extremity and an outlet at the opposite ex-
tremity, means entering the furnace for con-
veving the fuel to the latter connecting with
the saild outlet, a hot-air-conveying pipe at-
tached to the said hopper and the means for
conveying the fuel to the furnace, and air-
blast-conveying pipes connected to the said
conveying means and the hot-air pipe.

8. In a fuel-feeding mechanism, the combi-

nation with a furnace, of aninitial fuel-feed-

ing device having a chambered hopper at one
extremity and an outlet at the opposite ex-
tremity, a fuel-conveying means connected
to said outlet and entering opposite sides of
thefurnace, aseries of pipes extending across
the interiorof the hopper and communicating
with opposite portions of the chamber in the
latter, a hot-air pipe attached to the hopper
and with the means for conveying the fuel
into the furnace, and air-pressure-conveying
pipes connected to the hot-air pipe and the
said fuel-conveying means.

9. Inafuel-feeding mechanism, the combi-

the said main pipe being provided with a hot- | nation with a furnace, of fuel-feeding pipes
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entering opposite sides of the furnace and | In testimony whereof I affix my signature -

having valves therein, one in each pipe, an | in presence of two witnesses.
adjusting-bar connected to said valves to si- '
r multaneously increase the feed in one pipe | | CHARLES I FILSON.
¢ and decrease it in the other pipe, and 'means | . Witnesses: -
for delivering the fuel into and foreing it Apam K. WOLT, |
through the said pipes. - _ EBENEZER T. LIGHT.
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