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To all whom it may concern:

Be 1t known that I, WiLniam 1., ATLLING-
TON, & citizen of the_UmLed States, residing at
Itast saginaw, 1n the county of Saginaw and
state of Michigan, have invented certain new

~and useful Improvements In Furnace-Feeders;

and I do hereby declare the following to be a
full, clear, and exact description of the mven-
tiiou, such as will enable others skilled in the
art to which 1t appertains to make and use the

- Same.

I3

A8
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30

My invention relates to that elass of app%-,_

ratus which is employed in connection with
planing-machines, in lumber-mills, and similar
wood-working establishments for feeding shav-
Ings, sawdust, and similar solid particles to
furnaces, where they are consumed as fuel for
generating steam to drive the machinery con-
nected with the boilers of said farnaces, and I

preferably employ the same in connection with
~a superposed collector or separating-chamber
for separating sawdust, shavings, &e., from

the air of the class in which the air laden with
the solid particles receives a rapid rotating or
whirling motion In the separating-chamber,
whereby the solid particles are driven out of
the air-current and against fhe inner surface
of sald scparating - chamber by centrifugal
force. -

My invention consists of certain novel con-
structions and combinations or arrangements
of parts by means of which, first, the blast of
alr passing through the feeder-pipes and sepa-
rator from the fan, however powerful, is under

- complete control; second, the danger from fire

by back-pressure or accumulation of fuel in
the pipes is entirely avoided; third, the pipe-
nozzles can be qmcklv and easil y moved out of
the way when access to the furnaces or doors
1s desired; and 1t consists, further, in the con-

struction and combination of parts whieh are

accessorial in the obtainment of the resualts
named, as hereinafter diselosed in the deserip-
tion, drawings, and claims.

The objects of my invention are to provide
the feeder-pipes which convey the fuel from
the collector or separator to the furnace and
storage-vault with adjustable dividing-valves
for directing and controlling the flow of fuel
into sald farnace or vault; to construet said

pipes in such manner that quick and easy ac-
“cess to the furnace may be had at all times; to

provide said pipes with automatic safeby-
valves for allowing any fuel Whlch may escape
past the lower dividing-valve when closed to
pass oub av said S‘lf@ty valves, and thus pre-
vent the fuel from accumulating in said pipes
and finally taking fire, and to pr omde the hop-
per of the {fuel- sep‘mmtor with an adjustable
damper for regulating the force of the blast
carrying the fuel and with means for breaking
up or dissipating the whirling motion of the
alr and fuel therein.

In the accompanying drawings, which f01 m
a part of this specification, and in which the
same numerals of reference indicate the same
or corresponding parts in all the figures, Ifig-
ure 1 represents a front elevation of two boiler-
furnaces provided with my invention,the lower
portion of the hopper of the collector or sep-
arator being shown above as connected to the
piping leading to said furnaces, the pipe ex-
tending to the storage vault or chamber being
broken away; Iig. 2 a9, side elevation, pfutly
In section, of the foeder- pipes and a portion of
the furnace and the storage vault or chamber;
Fig. 3, a vertical section of a pﬂLI‘t of the col-
lector or separator with the uppesrvea ol the
main feeder pipe or conduit attached to the
lower end of the hopper; Ifig. 4, a vertical sec-
tion of the pipe in the bottom of the separator
provided with a modified {form of valve or
damper; and Tfig. 5, an enlarged section of a
portion of the Lljﬂ"eﬂ nozzle, showing the coun-
terbalanced safety-mlve and the escape-aper-
tare. '
In the drawings, the numeral 1 represents a
dust or fuel Sepamtor which may be of any
suitable construction otherwise than in the fol-
lowing pal"blculf‘arﬂ It consists ol a separating-
G]J‘U]’lb(}l, 2, having a suitable inlet-opening,

23 of a bottom, 4, formed with one or more dis-

charge apertures or slots, b, and with a central
aperture in which 18 secured a short pipe, 6,
or said bottom may have a plain central ‘11)81-
ture or a long pipe, 1f desired; of a hopper, 7
secured below the bottom of the Separatmg
chamber, and of a wing, S, hinged with 1ts in-
ner edee to the inside of said hopper and pro-
vided with a cord or wire, 9, passing through
small holes in the hopper and to the outside
for tilting or raising the outer edge of said
wing more or less from the inside of the hop-
per. The use or purpose of the wing just
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named is to break up or dissipate the whirling | advantageous to arrange said apertures about

or gyrating motion of the air and material in
the hopper and to assist in regulating the
force and amount of air required to feed the
fuel from thelower end of said hopper through
the feeder-pipes and into the furnaces. When
a strong air blast is required to feed the fuel

from the hopper, the free or outer edge of said

wing is moved inward or toward the center of
the hopper, which will destroy the whirling
mofion of the air and fuel and effect their
proper discharge,

Forregulating the amount or pressure of
alr in the hopper without producing any ef-
fect upon the fan which supplies the blast to
the separator I provide the central opening
In the bottom 4 of the separating-chamber
with a suitable valve or damper, 10, which,
for the purpose of illustration, is shown as ap-
plied to the short pipe 6, two forms of said

valve or damper beingillustrated, one of them |

being tilting, as shown in Ifig. 8, and the other
sliding, as shown in Fig. 4; but, as before
stated, said short pipe may be substituted by
a long pipe passing up entirely through the
separator and communicating with the outer
air, or by a plain central opening without a
pipe.

In regulating the force or pressure of air in
the operation of feeding from the hopper, if
only a little air be required to feed very light
fuel, the damper or valve 10 will be left en-
tirely open, so that the hopper will get full
relief through the pipe or opening. If more
air be required, the damper will be partly

closed, and if still more air be needed the.

damper will beentirely closed. If,again,a still
stronger force or pressure be necessary, the
damper will remain closed and the wing will

_40 be opened out more or less from the side to-

- et e
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ward tue center of the hopper. With the wing
fully moved out toward the center of the hop-
per and with the damper entirely closed, the
same blast will be produced from the hopper
as isreceived in the separator proper fromthe
fan. It will thus be seen that the force or
pressure of the air is under perfect control at
all times, and that the fuel can be fed with a
force varying from no air at all, as when it
descends by its own gravity, tothe full blast re-
ceived by the separator, and that this could not;

be accomplished in a separator having no bot-

tom without making adjustments af the puri-
fied-air outlet of the separating-chamber,
which would of course cause the air to react

upon the fan which creates the blast and cause

Irregularities in the operation of the same,
which would destroy or impair the effective-
ness of the separator. |
The numerals10"indicate the furnace-fronts,
which are provided with doors 11, of any usual
or preferred construction, and with apertures
12" for the feeder-nozzles. These apertures
are shown in the drawings as made in the front
walls of the furnaces; but they may be formed
in the furnace-doors, if*such be more conven-
lent or desirable. I have found it to he most

twelve inches above the grates.

The main feeder pipe or conduit 11’ is se-
cared to the lower end of the hopper of the
separator, the latter being arranged in such a
manner above the boiler-furnaces and the stor-
age-vanlt that it will allow the smaller feeder-
pipes and their branches to descend to said
furnaces with assteep inclination and asslight
bends or curves as. possible. The main feeder
pipe or conduit 11’ is bifurcated at its lower
portion, forming branches 12 and 13, one of
which, 12, is extended by a pipe, 14, to the
storage-vaunilt 15, while the other, 13, is ex-
tended by a branched pipe, 16, toward the fur-
naces.

A dividing-valve or cut-off, 17, 1s pivoted or
hinged in the crotch of the bifurcation of the
main pipe 11" for dividing the fuel between the
furnaces and storage-vault., 1t is also adapted
to be tilted to entirely or partly close cither of
the pipes 14 and 16, and for this purpose it is
provided with an arm, 18, forming part of its
pivoted pintle or shaft. To the end of said
arm are secured ropes or cords 19, which pass
around two guide-pulleys, 20, arranged one
above and one below the outer end of the valve-
arm, and are thence carried over guide-pulleys
21 and down to an adjustable operating-lever,

22, which is fulerumed within convenient reach

of the fireman or attendant to the furnaces.
Thus said dividing-valve or cut-off may be set
to direct the current of air and fuel discharg-
1ng from the hopper of the separator, so as to
pass either into the pipe 14, leading to the
vault, or into the branched pipe 16, leading to

the furnaces; or it may be so set or adjusted as

to pass a part of the air and fuel through both
of said pipes at the same time. When this

valve 18 so adjusted as to shut off all air and

fuel from the pipe leading to the vault, there
1s generally enough air delivered from the bot-
tom of the hopper to properly convey said fuel
into the furnaces; but when said valve is so
set as to divide the air and fuel it will be ob-
vious that the air-current passing through the
branched pipe 16 to the furnaces will be weak-
ened, and that in such case it will only be nec-
essary to adjust the damper and wing in the

increased in strength that it will have the
proper force to deliver the fuel into the fur-
naces.

‘Lhe branched pipe 16, which leads toward
the furnaces, is bifurcated at the point 23 and
provided with a tilting or dividing valve, 24,
and branches 25, similar to those extending
from the main feeder pipe or conduit11’. This
dividing-valve is provided with an arm, 24,
forming part of its pivot, to which is attached
a handle, 247, having at its lower end suitable
devices for securing it adjustably upon the
lower end of one of the pipes leading from the
branches 25, said devices counsisting of a rod
having notches 24" and a ecatch, 24", upon

sald pipe. Asonlytwofurnacesareillustrated,
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‘only one bifurcation is shown in the pine 16; 1

but 1f it be desired to feed a greater number
of furnaces than two it is only necessary to in-

crease the number of the bifureations and

branch pipes accordingly. -

To the branches 25 of the lower bifurcation
are secured the pipes26,which aresufficiently
curved to bring their lower ends to register
with the apertures in the furnace - fronts.
These pipes and any other portions of the pip-
Ing requiring it are firmly supported and
braced by braces or rods 27 or the like.

At the lower ends of the pipes 26 are se-
cured nozzles 28, which are preferably flat-
tened or rectangular in cross - section, and
which are slightly eurved, so as to properly
approach the apertures in the furnace-fronts.
I'hey are hinged at their upper ends to the
lower ends of the pipes 26, so that they may
be swung back oraway from the furnace-fronts.
The connecting ends of said pipes and noz-
zles are also provided with saitable screw-
bolts, 29, arranged opposite the hinges 30 for
the purpose of securing the nozzles in opera-
tive position.

A shoe or mouth-picce, 31, provided with
curved lugs or flanges 31’ at its sides, is so

hinged or pivoted upon thesides of the mouth.

ofeach nozzlethat it will swing down and form
a chute extending from the mouth of said noz-
zle to the aperture in the furnace-front when
sald nozzle is in operative position; also, it
will swing up over the mouth of the nozzle
and out of the way when said nozzle is swung
back out of operative position; also, thisshoe
or mouth-piece will permit the nozzle to be
swung back without moving the pipe to whieh
1t 1s hinged, and will allow of a perfeet con-
nection being formed between the mouth of
sald nozzle.and the aperture in the furnace-
front, thus preventing the esecape of fuel be-

tween these parts.

The lower side of the nozzle, which forms
the bottom of the same when in operative po-
sition, is formed with a transverse slot or ap-
crture, 32, and provided with a valve, 383,
which is hinged or pivoted about centrally of
sald slot and so arranged that its inner por-
tion, 34, will project into the nozzle and its
onter portion, 35, extend outside thereof.
This Inner portion is held down flat or even
with the bottom of the nozzle when there is
the nsual amount of fuel and force of air pass-
ing thereover, and when thus held down it
will, in connection with said outer portion,
close said slot, and thus prevent the escape of
any portion of the fuel passing. The outer
portion, 35, of said valve is so weighted as to
t1lt or raise the inner portion, 34, and open the
slot when there is no air-blast or fuel or an
Insufficient amount thereof passing through
the nozzle to hold said inner portion down.

It will be evident from the foregoing that
the valve 33 is entirely antomatic and has the
function of a safety-valve, as it serves to catch
or stop all the fine particles of fuel which may
leak through or past the dividing-valve 24

when it is closed and direet them out through
the transverse slot, so that there will be no

-9

danger of such particles acecumulating in the 70

nozzle and taking fire from the furnace.
Kither the valve or damperin the bottom of
the separating- chamber or the wing in the
hopper may be dispensed with and the foree
of the air-blast regulated or controlled by the
other; but of course this would preclude the
wide range of adjustment or control of the alr-

-blast which is possible when both the damper

and wing are used. |

Having thus fully described the construc-
tion, arrangement, operation, and advantages
of the several parts of my invention, what 1
claim as new is— | |

1. In a furnace-feeder, the combination of a
fuel-separator provided with a bottom formed
with one or more discharge slots or apertures
and with a hoppersecured below said bottom,
with oneor more feed-pipes leading from said
hopper, substantially as deseribed.

2. In a furnace-feeder, the combination of a
fuel-separator provided with a bottom formed
with one or more discharge slots or apertures
and with a hopper secured below said bottom
and provided with an adjustable wing upon
its inner side, with one or more feed-pipes

leading from said hopper, substantially as de-

seribed.

3. In a furnace feeder, the combination of a
tuel-separator provided with a bottom formed
with one or more discharge slots or apertures,
a hopper secured beiow said bottom, a wing
upon the innerside of said hopper, and a cord
or wire for adjusting said wing from the out-
side of said hopper, with one or more feed-
pipes leading from said hopper, substantially
as described. |

4. In a furnace-feeder, a fuel-separator pro-

vided with a bottom formed with one or more
discharge-apertures and with a central aper-

~ture, an adjustable valve or damper for said

central aperture, and a hopper below said bot-
tom, 1n combination with one or more feed-
pipes leading from said hopper, substantially
as described. |

5. In a furnace-feeder, a fuel separator pro-
vided with a botftom having one or more dis-
charge-apertures and also a ecentral aperture,
a pipe secured in said central aperture, an ad-
justable valve or damper, and a hopper se-
cured below said bottom, in combination with
one or more feed-pipes leading from said hop-
per, substantially as described.

6. In a furnace-feeder, a fuel-separator pro-
vided with a bottom formed with one or more
discharge-apertures and a central aperture, an
adjustable valve or damper, and a hopper se-
cured below said bottom and provided with an

adjustable wing, in combination with one or

more feed-pipes leading from said hopper, sub-
stantially as described.
7. In a furnace-feeder, a fuel-separator com-

- prising a separating-chamber, 2, having a tan-

gential inlet-opening, 3, a bottom, 4, formed
with apertures or slots 5, a hopper, 7, secured
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below said bottom and having an adjustable
wing, 8, a central pipe, 6, and an adjustable
valve or damper, 10, in combination with one
or more feed-pipes leading from said hopper,
substantially as described. |
8. In a furnace-feeder, a fuel-separalor pro-
vided with a bottom formed with one or more
discharge-apertures and a hopper secured be-

neath the same, 1In combination with a bifur--

cated main pipe or conduit secured to the bot-
tom of said hopper and provided with a piv-
oted dividing-valve, and feed-pipes attached
to said bifureated main pipe or conduit, sub-
stantially as deseribed.

9. In afurnace-feeder, the combination of a
fuel-separator provided with a bottom formed
with one or more discharge slots or apertures
and with a hopper secured below said bottom
and provided with an adjustable wing upon
its inner side, with a bifurcated main pipe or
conduit secured to the bottom of said hopper
and provided with a pivoted dividing-valve,
and feced pipesattached tosaid bifu rmbed mnal n
pipe or conduit, substantially as deseribed.

10. Ina furnace-feeder, a fuel-separator pro-
vided with a bottom formed with one or more
discharge-apertures and a central aperture, an
adjustable valve or damper, and a hopper se-
cuared below said bottom and provided with
an adjustable wing, in combination with a bi-
furcated main pipe or conduit secured to the
bottom of said hopper and provided with a
pivoted dividing - valve, and feed - pipes at-
tached to said bifurcated main pipe or con-
duit, substantially as described.

11. Ina furnace-feeder, a fuel-separator pro-
vided with a bottom formed with one or more
discharge-apertures and with a central aper-
ture, an adjustable valve or damper for said
central aperture, and a hopper below said bot-
tom, in combination with a bifurcated main
pipe or condult secured to the bottom of said
hopper and provided with a pivoted dividing-
valve, and feed-pipes attached to said bifm-
Ga,ted main pipe or conduit, subst’mtmlly
described.

12. In a furnace-feeder, the combination,

- viding-valve 24, and the curved rectangular-

]

391,873

| with a feed-pipe, of a hinged nozzle formed

with a transverse slot and provided with a
valve pivoted to rock within said slot, the 1n-
ner portion of said valve being arranged and
adapted to close said nozzle, and its outer por-
tion being weighted to countferbalance said
inner portion and to be closed over said slot
by the inner portion being tilted down by the
current of air and fuel, substantially as de-
scribed. _

13. In a furnace-feeder, the combination of
the branched pipe 16, provided with the di-

50
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50
ly-shaped nozzle 28, formed with the trans-
verse slot 32 in its bottom and provided with
the pivoted valve 33, having the inner por-
tion, 34, and the outer weighted portion, 35
.Subsmmmlly as described.

14. In a furnace-iceder, the combination of
a feed-pipe with a movable nozzle provided at
its lower end with a pivoted shoe or mouth-
picce which is adapted to move down even
with the bottom of said nozzle by its own grav-
ity when in operative position, substantially
as deseribed.

15. In a furnace feeder, the combination of
a feed-pipe with a movable nozzle provided at
its lower end with the hinged shoe or mouth- 7¢
picce pivoted tothe sides of the mouth or lower
end of said nozzle and having curved lugs or
flanges ab 1ts sides, substmltmlly as described.

16. In a flIlll’lGO fceder, the combination of
a feed - pipe with a hmﬂ*ed and outwardly- 8o
swinging nozzle pr ovided at itslower end with
a piveted shoe or mouth-pieceadapted to swing
freely up and down even with the lower edge
of said mouth-piece and provided with curved
lngs or Hanges at its sides, and devices for re-
movably securing together said feed-pipe and
nozzle, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

WILLIAM L.

Witnesses: |
HeMaN B. FERRIS,
JAS. B. PETER.
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