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'UN1TED STATES PATENT OFFICE.

HENRY L. DAY, OF MINNEAPOLIS, MINNESOTA.

| F-U-EL-:FEEDER.

SPEGIFIGATION formmg pelt of Letters Patent No. 482 424 d&ted September 13, 1892,

Applmetlen ﬁled Febrnery 24, 1891,

Serial No, 382,405, (Ne medel)

To all whom it may concern:

Be it known that I, HENRY L. DAY, of Min-
neepehs, in the county of Hennepin and State
of Minnesota, have invented certain Improve-
ments in Fuel-Feeders, of which the following
18 a specification.

This invention relates to lmpwvementb in
that elass of devices designed for feeding by
pneumatic means fine meteua,] SllGh as
shavings, sawdust, dust, &e., and d611V81 ing
the same dilectly to furna,ces, or delivering
such material to suitable storage-rooms or
other receptacles, or dehvennn‘ sufficient
quantities of such material to tlle furnaces
and the remaining portions of the material
to suitable receptacles or storage-houses; and
it consists generally in a feeding system em-
ploying a suitable fan or fans by which the
material is taken up from the machines where
it is made or separated from other material
operated upon by said machine, separating
and relief valves by means of which a large
portion of the air is permitted to escape and
the material brought into more compact form
so that it can be dlvlded and directed into
any desired pipe or pipes to be conveyed

eithertothefurnaceortoanysuitable recepta-

cle, means for separating the finer particles
of material or dust from the air after it es-
capes from the relief-valve and before 1t en-

“ters the outer atmosphere and returning said

fine material to the fan or to the pipes or:to
a suitable receptacle, in a separator by means
of which the amount of air that enters the
furnace or receptacle with the fuel or ma-
terial may be regulated, and in automatic
valves arranged to form an air-space or com-
partment for preventing fire from passing up
in the pipe or receptacle through thh the
material is fed to the furnace. -

The invention consists, further, in the GOl -
struction and eombmetmn her emaftel de-
seribed, and pmtmularly pointed out 1n the
claims,

In the &ccompenymﬂ' drawings, forming a
part of this specification, _I‘wfule 1 i8 a side
elevation and partial section of an apparatus
embodying my invention. Fig. 2 1s an end
elevation of a portion of a furnace, showing
my apparatus, pmtmlly in sectlon, a,pphed
thereto. Fig. 3is a detail section of a portion |

|
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‘than the inlet-opening.

the valves therein for forming an air-compart-
ment. Kig. 4 is a transverse section of the
same,. showinn* the construction of the valve
that I prefer to use. Fig. 5 is a detail of the
separator, showing the cone arranged in the
lower part thereof provided W1th inclined
Fig. 6 is an under side view of the
cone shown in Fig. 5.

In the dmwmﬂ‘s 2 1eplese11ts a suitablefan
by which the matel 12l to e fed is taken up
through suitable pipes, as 3, from the plan-
1110'-111&011111@5 or other enpalatus where the
Shc’Wll’lﬂ‘S or fine material are made or sepa-
rated. ThlS fan may be arranged in any suit-
able manner and any suitable number of pipes
may be connected therewith. The fan con-
nects at its outlet side with a suitable blast-
pipe 5, into which the material and the air
from the fan are blown. After the blast of

‘air carrying the fine material leaves the fan
it is desirable to bring the fine material into

a smaller compass, in order that it may be

divided up and directed into a number of dif-
ferent pipes and a portion of it conducted
‘directly to the furnace or furnaces and other

portions conducted to storage-receptacles. As,
however, any reduction in the volume of ma-
terial Wlthout permitting a {ree escape of the
air would create a baek -pressure upon the
fan, I p10v1de a relief-valve in which the mas-
terial is reduced to a smaller compass, while
the air is given a free escape. This valve
consists of an expansion - chamber 7, with

'I'whleh the plpe 5 eommumeetes, and hevlnw

an outlet-opening 9 of considerably less area,

11 is arranged 0pp051te the inlet-opening, and
as here shown forming the front wall of the
valve-chamber. An air-escape pipe 13 con-
nects with the valve-chamber 7. As the vol-
ume of air enters the
shavings and heavy material carried by the
air- ouuent strike the inclined deflector 11,
and are thereby thrown downward toward the
bottom of the chamber and pass out at the
opening 9.
through the opening 9 finds a ready escape
thlouﬂh. the pipe 18. As more or less of the
finer mateua.]. will be carried out by the air-

current passing through the pipe 13,1 prefer
to connect this pipe with a separator 15, hav-

- of a feedel--plpe, showing the arran ﬂ'ement of 1 ing its dust discharge 17 connected to the in-
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and as here shown returns to the fan.

let side of the fan or to some other suitable !

place. The air which passes into this sepa-
rator through the pipe 13, after being sepa-
rated from the fine material carried by it, es-
capes through the top of the separator, while
the light material passes through the pipelh7,
The
separator which I have here shown for this
purpose is that shown and described in Let-
ters Patent of the United States, issued fo
C.M.Hardenburgh June 26, 1888, No. 885,263,

but any suitable dust-collector can be used.

After the shavings or similar material have
passed from the valve-chamber 7 through the
opening 9 they are directed by means of a
suitable valve or valves 19 into the furnace
feeder-pipe 21 or into a pipe 23, by means of
which they may be conducted to a suitable
storage house or receptacle. Any suitable
nuinber of these pipes may be used and the
material may be disfributed among the va-

rious pipes in any desired proportion.

The relief-valve that I preferto use isshown

and described in a separate application for

Letters Patent of even date herewith, Serial
No. 382,406. "The furnace feeder-pipe 21 con-
nects with a second separator 15. This sepa-

rator may be of the same construction as the |

one first described and being provided with
a chamber 24 of annular form,into which the
air-current enters radially. DBelow this is a

chamber 25, having a conical lower end, and

the lower end of the chamber 24 connects with
the upper end of the chamber 25. An open
tube 26 preferably extends through the cham-
ber 24 and into the chamber 25. A series of
inclined flights 29 is arranged between the
chambers 24 and 25, so as to give the mate-
rial and the air a downwardly-inclined direc-
tion asthey enter the chamber 25. The shav-
ingsand similar material pass out at the lower
end of the chamber 25 and into the feeder-
pipe 30, connected therewith. The air pass-
ing up through the central tube 26 and a
chamber 31, arranged above the chamber 24,
finally passes out through an opening 33 at
the center of said chamber. For the purpose

~of regulating the escape of the air from this
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“the chamber.

separator I prefer to provide the conieal cover
395, preferably supported upon a cord 37, that
passes over pulleys 38 and extends to a point
where it may be conveniently reached by the
furnace attendant. .

Arranged at the bottom of the chamber 25
is the cone 39, which partially closes the out-
let-opening from the chamber and aids in
breaking up the air-current and causing the
shavings and similar material to pass out of
FFor the purpose of insuring
the breaking up of the air-current and the
discharge of the dust through the opening at
the bottom of the conical chamber I in some
instances provide the cone 39 with one or more
wings 41, arranged thereon and extending
from the top of the cone to a point near its
apex, as shown in Figs. 5 and 6.

The furnace feeder-pipe 30 extends to the

482,494

furnace, and where the feeder is nsed in con-
nection with a double furnace, as shown in

| Fig. 2, this pipe is branched into the two

pipes 32, which connect with suitable open-
ings in the door or wall of the furnace. At
the point where the pipe is divided I prefer
to provide a relief-valve, which permits any
desired amount of the material to be directed
into either of the furnaces, while at the same
time the surplus air is permitted to pass
through the other pipe and into the other fur-
nace. By this means any desired amount of
material may be directed into either furnace
without shutting off the supply of air from
theotherfurnace,and this arrangement, while
cgiving perfect control of the fuel, does not
shut off the supply of air necessary to com-
bustionin both furnaces. Thisvalve consists,
preferably, of a valve-chamber 42, provided
with an expansion-chamber 44 at each side
thereof.
at the bottom of said valve-chamber between
the branch pipes 32, so that by turning this
valve the material may be divided up as de-
sired between the two branch pipes. Dy

' leaving the valve-plate in a central position,

as indicated in Fig. £, the material will pass
equally into the two branch pipes, and by

A valve-plate 46 is pivoted centrally

715
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turning 1t to either side a greater or less

quantity of material may be directed into
either pipe, as desired. As the branch pipes
32 are of less area than the feeder-pipe 30, if
the valve were turned so as to close or par-
tially close either of the branch pipes there
would be a back-pressure created in the pipe
30. When, however, the valve-plate 46 is
turned in either direction, there is still an
opening above sald plate into the expansion-
chamber 44 and from said expansion-cham-
ber into the branch pipe connected with it.
By this means it will be seen that the sur-
plus air may pass around through the expan-

| sion-chamber, and thus escape through the

other branch pipe. |
In order to prevent fire from passing up
into the feeder-pipe, I prefer to provide auto-
matic shut-off valves which form a compara-
tively air-tight chamber in said pipe above
1ts connection with the furnace. The valves
that 1 prefer to use for this purpose are
shown in detail in Iigs. 3and 4. The pipeis

provided with a rectangularprojection at one .

side thereof, and a valve 48 is arranged in
the pipe standing when closed at an angle
therewith, as shown in Fig. 3, and adapted
when open to be turned back, so as to lie
within the rectangular projection in the pipe.
This valve is mounted upon a shaft 50, hav-
ing an adjustable weight 54 arranged to bal-
ance the weight of the valve and adapted to
hold it in any desired position. This weight

tends to hold the valve in a closed position,
and by adjusting the weight the force with
which the valve will be held to its seat will be
regulated. These valves automatically open
to permit the passage of the material through
the pipe and are then closed, forming an air-
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chamber between the two valvesin the pipe. | an outlet-pipe connected therewith, a relief-

These valves may be located in any suitable
places between the dust-collector and the fur-
nace-inlet.

I claim— :

1. The combination, with asuitablefan, of a

‘blast-pipe connected with said fan, a relief-

valve connected with said pipe and provided
with a suitable fuel-discharge outlet, an air-
escape pipe connected with said relief-valve,
and a separator arranged to receive the air
from said air-escape pipe,substantially as de-
scribed. | N | | |

2. The combination, with asuitable fan,of a
blast-pipe connected with said fan, a relief-
valve connected with said pipe and provided
with suitable outlet-openings, an air-escape
pipe connected with said relief-valve, and a
separator arranged to receive the air from
sald escape-pipe and to return the material
from said separator to the inlet side of said

fan, substantially as described. |

5. T'he combination, with a suitable fan, of
a relief-valve connecting with the exit-open-

25 ing in said fan and provided with a suitable
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outlet, valves arranged in said outlet, two or

more pipes leading from said outlet, and an
escape-pipe connected tosaid relief-valve, and
a separator with whieh said escape-pipe com-
municates. | .

4, The combination, with a suitable fan, of
a relief-valve connecting with the exit-open-
ing in sald fan and provided with a suitable
outlet, two or more pipes leading from said
outlet, valves arranged in said outlet, an es-
cape-opening for said relief-valve, a separator
with which said escape-pipe communicates,
and a connection between said separator and
the intake-pipe of said fan. |

5. T'he combination, with a suitable fan, of
a relief-valve connecting with the exit-open-
ingin 8aid fan,an air-escape pipe connected to
said relief-valve, a fuel-outlet from said re-
lief-valve, and a fuel-pipe leading from said
fuel-outlet to a suitable furnace, substantially
as deseribed. |

6. The combination, with a suitable fan, of |

i

valve connected with said outlet, a separator
connected with the intake-pipe of said famn,
an air-escape pipe extending from said relief-
valve to said separator, pipes extending from
sald relief-valve, valves for regulating the
passing of the material from said relief-valve
to said pipes, a separator with which one of
sald pipes communicates, and a pipe extend-
ing from said separator to the furnace, sub-
stantially as described. |

7. The combination, with a separator pro-
vided with a chamber 24 and with a cham-
ber 26 with which said chamber 24 communi-
cates by a series of inclined flights, of a cen-
tral tube 26 in said separator and an adjust-
able coverregulating the escape of air through

sald tube, substantially as described.

3. The combination,with the separator hav-
ing the conical chamber 25, of the cone 39, ar-
ranged in the outlet-opening of said sepa-
rator, and the adjustable cover 35, arranged
over the air-escape outlet of said separator,
substantially as described. |

J. The combination, with the separator pro-

vided with a suitable opening for the escape

3
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of the air from said separator, of the conical

cover 55 and means for adjusting said cover
for the purpose of regulating the escape of

the air from said separator. |

10. The combination, with the separator
provided with the conical lower end, of the
cone 39, arranged intheopening insaid cham-
ber and provided with the wings 41.

11, T’he combination, with the feeder-pipe
50, of the branch pipes 32, the relief-valve 42,
arranged between said feeder-pipes and said
branch pipes and provided with the expan-

sion-chamber 44, projecting in opposite direc-
tions, and the pivoted valve-plate 46, substan-

tially as described. -

In testimony whereof I have hereunto set
my hand this 20th day of October, 1890. -
HENRY L. DAY,

\«Vi'tnesses: ~
A. M. GASKILL,
G. Gn I_IA;WIJEYu
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