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No. 767,084,

UNITED STATES

Patented August 9, 1904.

OFFICE.

PATENT

JAMES REAGAN AND WILLIAM REAGAN, OF PHILADELPHIA, PENNSYL-—
VANIA.

FUEL-FEEDING DEVICE FOR BOILER-FURNAGCES.

SPECIFICATION forming part of Letters Patent Wo. 767,084, dated August 9, 1904.
Application filed March 18, 1904, Serial No, 198,850, (No model.)

To all whom it may concern:

Be 1t known that we, JamEs Rracan and
Wirriam Reacaw, citizens of the United
States, and residents of the city and county

ot Philadelphia, State of Pennsylvania, have

invented certain new and useful Improvements

in Fuel-Feeding Devices for Boiler-F'urnaces,

of which the following is a specification.
The present 1nvention is an improvement
upon the fuel-feeding device of our pending
application, Serial No. 193,249, filed Feb-
ruary 12, 1904, in which we have disclosed a
time feeder' of novel construction, and also
upon a rotary fuel-distributer, which is the

subject of our pending application, Serial No.

181,421, filed November 16, 1903.

The present invention also involves a spe-
cific construction of the time feeder and the
fuel - distributer whereby the devices are
caused to coact in a new and ‘“LdVELI]t&UeOUS

manner.
~ The invention will be understood by refer-

ence to the following specification and ac-
companying drawings, in which— -

Kigure 1 1s a transverse vertical sectional

view. Hig. 2 1s a front elevation, partly in
section, of our whole device. Fig. 3 is a per-
spective view of the distributer and its cas-
ing. Iigs. 4,5, and 6 are diagrammatic views
showing different arrangements of the blades
of the distributer. Fig. 7 is a view of a
modified form of the time-feeder cylinder.
A, Migs. 1, 2, and 38, is the casing of the
time ieeder and B is the fuel- dlbt]i‘lbutel‘ bgr
means of which the Tuel is delivered with sub-
stantial uniformity to all parts of the surface
of the fire-bed. These devices may be se-
cured to one of the feed-doors of .an ordinary
furnace in which a fuel-opening of appropri-
ate size has been made, or they may be se-
cured toany part of the front wall of the fur-
nace 1n which an opening for the introduction

of the fuel has been formed.

(C 1s the casing of the distributer, within
which rotates a distributing-wheel D, having
an axis ¢ mounted 1n suitable bearings in the
ends of the casing. The casing has an im-
perforate wall and a mouth. 0 and isin diam-
eter only slightly larger than the distribut-

“that each b.

ing-wheel D, the blades E of which have narrow.

arms b, that aresecured to the axis ¢ by hubse,

cach of which bears three or any appropriate =~

number of blades. This construction, which is
cdisclosed 1n our aforesaid application, Serial
No. 181,421, prevents the feeding of air into

the furnace from the outside when the wheel is

revolving and, furthermore, avoids any cir-
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culation of the gaseous contents of the fur-

nace-chamber through the casing.
ter fact has been established by rapidly ro-
tating the wheel of the distributer (four hun-
dred and thirty-two revolutions a minute) in

close proximity to lighted gas-jets situated in

front of and on a level with said wheel, when,
as clearly appeared, the flames burned without
ﬂlcher ng unless the usual amount of fuel was
in the ﬂw ht, in which case, however, the flames
were onlv momentar 1% deflected away from
the d]&bl‘lbutm by the inductive action of the
moving fuel.

N r[th e l oW 61‘ e d oe ;L 0 j. Lh & MO U.th (7 O 1 T)h o
casing 18 somcwhab higher than the bottom

of Srﬁlld casing. This arrangement hasthe ef-

fect of restricting the area. of said mouth, at

the upper part of which extends an inclined
deflector z, which deflects certain portions of

the fuel downward upon the front part of the

fire-bed. .
The blades E of the distributing-wheel are

In

manner indicated in Figs. 4, 5, and 6.
Fig.

1*ete1*ence to the circumference of the wheel.

In Fig. 5 the blades are arranged in pairs, be- -

tween which is a relatively wide space, and
in Fig. 6 the blades are equally

disposed in two series of steps. The over-

lapping of the blades is an important feature

of the invention, for by means of it some por-

tions of the intermittent stream of the fuel
falling into the distributer from the feeder

will be subjected to the action of more blades

during a single revolution of the wheel than

are other portions thereof. Thus referring

to the arrangements of the blades shown in

Kig. 4, in which only three sets of blades are

represented, it will be observed that while

4 the blades are eqmtlly spaced with

spaced and

This lat-
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that portion of the stream of fuel falling upon |

the extreme left-hand end of the wheel would
be hit by three pladesin a given time the next
adjacent portion would be hit by two blades,
the next by the three blades, and the next by
one blade, and so on throughout the length of
sald wheel. This proportion would of course
hold good for an entire revolution. So in the
operation of the blades arranged as in Fig. 5
portions of the descending fuel would be hit
by four blades, while other portions would be
hit by two blades during equal -periods of
time. If the blades were arranged asin If1g.
6 or were so placed as to involve a combina-

tion of the various arrangements shown in all

three of the diagrammatic views, the result

would vary in kind according to the nature of

the arrangement. The action of the blades

when made to overlap, as aforesaid, is to di-

vide the mass of falling fuel into various small
portions which even before they leave the
wheel are separated into their ultimate minute

fragments and which upon leaving the wheel

are evenly scattered over the whole fire-bed
of the furnace.

Some portionsof the fuel, and especially the
be struck by the corners
and the side edges of the blades, while other
portions will be hit by the outer edges of said
blades. Still other portions will be held in the
pockets £ between the blades until the cen-
trifugal force imparted by the wheel causes
them to leave said pockets. The final results
of these movements are the lateral deflection
of some of the larger particles across the path
of the projected fuel and a consequent dis-

- persion of said projected fuel from various
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of the furnace-grate 1s uniformly ‘e

individual points between the wheel and the
deflector <.

- Wheninactual operation,the device appears
to be delivering rapidly-moving streams of
fine fuel which cross each other and consti-
tute an expanding sheet of tuel, which is as
wide as the entire mouth of the distributer-
casing. In this manner the lateral distribu-
tion of the tuel throughout the entire width
Tected.

Those portions of the projected fuel which
are driven upward by centrifugal force and
by contact with the outer edges of the blades
will upon striking the deﬂeetor ¢ be thrown
downward upon the front portionsof the fire-
bed. Other portions may also at times reach
the same destination. By making the overlaps
of the blades greater or less than that shown
the amount of fuel that is delivered to the front
portion ot the fire-bed may be varied.

The normal tendency of mechanical fuel-
distributers has been to deliver the larger
portion of the fuel to the more remote areas
of the fire-bed and to leave the front portions
of the bed without an adequate supply. Our
device has been found by actual test to over-
come this difficulty and to equally serve all

the units of fire-surface.

! crush the same.

767,084

The time feeder has within its casing a feed-

‘cylmder F, which is slightly smaller than the

casing and which in practice will be given
such speed as will satisfy the demands of the
furnace. By increasing the speed the quan-
tity of distributed fuel will be increased, for

the wheel D is always to be run at such ve-

locity as to be able to readily throw all the
fuel which reaches it, and by decreasing the
speed the quantity of distributed fuel will be
diminished. The feeding of the fuel is there-
fore always under perfect control and may be
regulated as occasions require.

The furnace should be provided with a suit-
able shaking-grate—as, for example, the grate
that is described in my Patent No. 566 093,
oranted August 18, 1896—so as to evmd the
stokmo* operatlon which, as 1s well known,
produces large volumes of dense black smoke
that escape through the stack into the atmos-

phere. |
The casing A of the time feeder is made In

two parts, H and I, the latter of which may
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be integral with the casing C of the fuel-dis-

tributer and communicates theremth through
the passage 7. The part H is hinged to the
part 1, so as to afford access to the foed- cylin-
ders F and to provide for the introcduction
and removal of same. The casing A is pro-
vided with ribs 4’ and A% one of which, A,
acts as a cutter for such portions of the fuel
as protrude from the poeket £ of the feed-
cylinder. This pocket ' may be eithera wide
shallow groove which extends the whole

length of “the feed-cylinder or a substantially
flat surface f*, as shown i in Fig. 7, lying in

the chord of an arc of the cir eumfel ence, the
object in either case being to allow the fuel,
whlch is collected within the pocket when the
feed-cylinder revolves, to freely fall by grav-

ity from the same when it reaches the pas-

sage m. The lines representing the bottom

of the pocket or pockets may be said to meet

at an angle greater than a right angle. The
passage 77 13 situated Slwhtly to the rear of
the axis & of the distributing-wheel D, so that

the blades E when strlkmcr the fellmcr fuel
may act to direct some ot 1t agalnst the de-

flector ¢, from which the deflected portions

will pass to the near-by areas of the fire-bed.
The passage m is made slightly narrower than
the fuel-pocket /7 of the Teed- cylinder ¥, so
as to prevent a charge of fuel from bemcr
dumped as a single mass upon the distributer-
wheel D, the effect of this arrangement being
to cause a larger number of blades to act
upon any given charge and to produce a thor-
ough distribution of “the various particles.
Any suitable hopper may be used, and the
fuel employed may be soft coal or any coal
that is finely divided. When moderately-
large lumps of soft coal are present in the
hopper the cutter A, coacting with the corner
of the feed - cvlmder, will re&dlly sever or
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Having thus fully described our invention,
what we cldlm and desire to secure by thters
Patent, 1s—

1. The combination of a distributer- wheel,
means for feeding fuel thereto situated shghtly
behind the axis of said wheel and a deflector
for portions of the fuel impelled by said wheel,
substantially as described. -

2. The combination of a distributer-wheel
means for feeding fuel thereto situated slightly
behind the axis of said wheel, an inclined de-
flector for portions of said fuel impelled by
sald wheel, substantially as described.

3. The combmatlon of a casing having a
passage tor admitting fuel thereto and a dl%--

“charge-mouth, a rwoluble feed-distributing

wheel mtuated within said casing, said Whuel

having pockets in its perlphery, and a de-

ﬂector situated at the upper portion of its
mouth: substantially as described.

4. The combination of a casing having a
passage for admitting fuel thereto and a dis-
charge-mouth and a lwoluble fuel-distribut-
1ng wheel situated within said casing, said
wheel being provided with overlapping blades,
subsmntlally as described.

5. The combination of a casing havma a

| pasmﬂe for admlttmo fuel thereto, and a dl‘%*

1ng Wheel, 81tu‘1ted Wlthm bﬂld La&mg, said

wheel being provided with overlapping blades,

which are widened at their ends, substantially
as described.

6. The combination of a casing having a
passage for admitting fuel thereto and a dis-
charge-mouth, and a revoluble fuel-distribut-
1Ing wheel situated within said casing, said
wheel being provided with sets of overlapping
blades, substantially as deseribed.

7. The combination of a distributing-wheel
, means for feeding
fuel thereto, and a deflector for portions of
the fuel tmpelled by said blades, substantially
as dcscrlbed

The combination ot a, dlstmbutmmthel..

havmo overlapping blades, and means for
Supplying fuel to said wheel, in measured
quantities, substantially as described.

- 9. The combination of a distributing-wheel

having overlapping blades, and means for |
5upply1ng fuel to said wheel in measured in- |
crements, substantially as described.

10. The combination of a fuel-distributer,

a Tuel

fuel-deflector for portions of the fuel, sub-

‘atﬁmtmlly as described.
. The combination of a fuel-distri Juter
and a stationary deflector for portions of the

fuel, substantially as described.

12. A rotary fuel-distributer provided with

independent blades along its surface having
corners and edges which are adapted to dis-

perse the various particles of the fuel, sub-
stantially as described.
13. A rotary fuel-distributer having i 11‘1‘6‘0-

ularly-disposed blades provided with corners

and edges which are adapted to disperse the
varlious parti
described.
14. A rotary fuel - distributer hfwmﬂ a,
oreater number of blades at some points ‘LIOH{}

1ts length than at other pomt& substantla]ly*

as described.
15. A fuel-feeder having a casing provided

with a discharge-passage in combmatwn with

pocket whose bottom is represented by lines
meeting at a greater angle than a right angle,
and a fuel-distributer adapted to uniformly
spread the successive portions of the fuel

fire-surface, substantially as described.

16. T'he combination with a fuel-feeder, of
a revoluble fuel -distributer provided with
separated blades, casings

irregularly-disposed
for said feeder and

said distributer, and a

8

measurer and feeder, and a stationary
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cles of the fuel, substantially as

75
a revoluble cvlmder provided with a fuel-

8o
while falling over substantially all parts of a

passage for the fuel sﬂsuated between said cas-

belng slight
fuel-distributer, sub-

Ings, the said passage
rear of the axis of the
stantmlly as described.

. A fuel measurer and distributer 1nclud-
ing 1n combination means for measuring the

fuel and for delivering it in independent

charges, means for distributing the independ-
ent charges over substantially al
fire-surface, and means for causing the por-
tions of each independent charge to be deliv-

ered at different times upon the distributing

means, substantially as described. |
Signed by usat Philadelphia, Pennsylvania,
this 17t11 d{w of March, 1904.
JAMES REAGAN.
-WILLIAM REAGAN.
Witnesses:
Anxa L. Frorixe,
Isaac R. OAKFORD.
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