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To all whom it may concern :

Be it known that I, SAMUEL W. VALEN
TINE, of Boston, 1n the county of Suffolk and
State of Massaehusetts, have invented certain
new and useful Improvements in Feeding Fuel
to Boilers, of which the following is a full,

~ clear, and exmet description.
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Thls invention pertams to the combustion
of coal, tan-bark, and other fuel of finely-com-
minuted condition, and relates to 1mprove-
ments in apparatus suitabletherefor, illustra-
tions of which and of parts of apparatus suit-
able therefor are to be found in Letters Patent
of the United States dated November 13, 1866,
May 10 and 31 and November 29,1870,and Feb-
ruary 7, 1871, respectively numbered 59,695,
102,997, 103,695, 103,804, 109,785, and 111,705,

‘and subst&ntlall yinaceor dance with the meth

ods of operation described and shown in Let-
ters Patent, original dated March 13, 1866,
No. 53,208, and reissue thereof dated Maxch
1, 1870 No. 3,857, and in other Letters Patent
t0 which it IS not necessary to particularly
refer herein. |

" This invention consists in the combnmtwn
with an apparatus suitable for pulverizing 01
otherwise reducing coal or other artleles of
fuel to comminuted condition of sufficient
fineness for combustion in a suitable furnace
when entered therein, and with means for
entering the so-comminuted fuel in conjunec-

~ tion with air into said furnace, to be therein
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consumed and burned, all substantially as well
known and common, as appears from the Leb-

ferred to, of a storage bin or receptacle for

pulverized or comminuted fuel, and of means

for discharging the comminuted fuel which is
in sald bin, and for entering it in conjunction

, with air 1nt0 sald furnace, which means are

capable of being operated mdependently and
separately from the pulverizing mechanism
for pulverizing or comminuting fuel, and from
which the so-comminuted fuel is entered di-
rectly into said furnace, and all so that the
furnace may be supplied with comminuted
fuel from the contents of said bin and sald
supply closed or shut off, substantially as md
for the purpose hereinafter described.

This invention also consists in the combina-
tion, with an apparatus suitable for pulveriz-
ing or otherwise reducing coal or other articles

of fuel to a comminuted condition of sufficient
fineness for combustion in a suitable furnace,

then entered therein, and with means for en- 55

tering the so- commmuted fuel in conjunction
with air into said furnace to be therein con-

sumed and burned, all substantially as well
known and commou, as appears from the Let-
ters Patent above directly and indirectly re-

a suitable way or passage with the said pul-
verizing mechanism, and mechanism for enter-
ing the so-comminunted fuel in copjunction
with air into the furnace directly from the
pulverizing mechanism, and of means for dis-

charging the comminuted fuel whichis'in said

bin, and for entering it in conjunction with

air into said furnace, which means are capa-
‘ble of being operated independently of and

separately from the pulverizing mechanism
for pulverizing or comminuting tuel, and from
which the so-comminuted fuel is entered di-
rectly into said furnace, and all so that said

storage-bin may be charged or supplied di-

rectly from the pulverizing apparatus, and the

furnace may be charged or supplied with com-
‘minuted fuel from the contents of said bin,

and that said supply to or charge of the fur-
nace from said storage-bin and of the storage-
bin from the pulverizing mechanism may be

‘opened and closed or shut off, substantially as

and for the purpose hereinafter described.
In the drawings the plesent 1nvent1011 18

. illustrated.

ters Patent above directly and indirectly re- |
bustion-chamber in vertical section,and shown

Figure 1 is a front elevation with the com-

only at its forward end. ~Fig. 21is a plan view
of Fig. 1. Fig. 3 is a view in detail, herein-
after refem ed to. |

In the drawings, A represents the furnace,
and B an apparatus for pulverizing or other-
wise reducing fuel—such as coal, tan-bark,
&ce.—1to a ecomminuted condition, and of sufii-
¢ient fineness for combustion within and for
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ferred to, of a storage bin or receptacle for
.pulverlzed or cmnmmuted fuel, connected by
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entering the so-comminuted  fuel in conjune-

tion with air through a suitable way or pas-
sage, O, properly connected to the pulveriz-
ing apparatus B and the furnace A,and allsub-

100

stantially as well known and as illustrated in

the aforesaid Letters Patent, and as neither
the furnace A nor the pulverizing apparatus
B, nor the mechanism for entering fuel com-



IO

L5

20

23

35

40

45

Jd

2

minuted by the pulverizer into the furnace,
constitutes of itself any part of this inven-
tion, it is not deemed necessary to hierein more
particularly deseribe either of them.
D is a bin of any suitable size or sbape
for the storage of comminuted fuel. This bin
D rests upon a floor or other suitable support
at B, and, as particularly shown, it is located
between the pulverizing mechanism A and
furnace B. | |
F is a branch passage or way, connected at
one end to the bin above the bottom thereof,
and at the other end to the fuel passage or
way C, which leads from the pulverizing ap-
paratus to the furnace and runs in the same
direction as that of the travel of the com-
minuted fuel from the pulverizing apparatus
to the furnace. This bin is for the storage of
comminuted fuel. o
G is a screw-shaft located in the lower
portion of the storage-bin below the en-
trance of the branch way I therein, and ar-

ranged to turn in suitable supports or bear-

ings. This screw-shaft G at one end has a
bevel gear-wheel, H, meshing with a bevel
gear-wheel, I, and both of these gears are

within the bin and are incased.or boxed, as

at J. The bevel gear-wheel I is carried by
a horizontal shaft, K, turning in suitable sup-
ports or bearings, and extends to the outside
of the bin, where it is provided with a bevel
gear-wheel, L, whiech meshes with a bevel
gear-wheel, M, of another horizontal shaft, N.

The shaft N turns in suitable supports or

bearings, and outside of the bin it has a pin-
ion-wheel, O, engaging with a larger gear-
wheel, P, of a horizontal shaft, Q, which turns
in a standard or support, R, and has a winch
or crank handle, S, for convenience 1in driv-
ing it, and thus, through it and the connect-
ing mechanism above described, between 1t
and the screw-shaft G, driving said screw-
shaft.
livering the comminuted fael of the storage-

bin from said -bin, and at its end T i1t is in-

communication with a horizontal branch way
or passage, U, leading therefrom and opening
into a vertical and stationary closed cylin-
drical shell or casing, V, containing a fan-

“blower of any of the ordinary constructions,

but one suitable to discharge by its rotation
from its shell or casing the air supplied to
said casing, as hereinafter described, and the
comminuted fuel which is fed to it by the ro-
tation of the feed-screw shaft G from the stor-
age-bin through branch or feedway U, lead-
ing from the bin through a tangential or pe-
ripheral passage, W, of said shell or casing,

~and which 18 in communication with the tuel

passage or way C, leading from the pulveriz-
ing apparatus into the furnace. The fans of
the fan-blower are carried by a horizontal
shaft, X, which turns in suitable bearings of
the shell or casing of the fan-blower, and out-
side of said shell has a pinion-wheel, Y, mesh-
ing with the gear-wheel P of the driving-crank
S, all so that by the rotation of the gear-wheel

The screw-shaft G is for feeding or de-
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P from the driving-crank S the fan-blower is
driven. | o

7 is a valve located in the fuel way or pas-
sage C, leading from the pulverizing apparatus
to the furnace, and between the connection of
the branch passage or way F thereof, leading
to the storage-bin, and which branch way F is
provided for conducting the comminuted fuel
from the pulverizing apparatus to the stor-
age-bin. | |

A?is avalvein the branch way I, just above
referred to, and between main way C and stor-
age-bin, and B’ is a valve in the branch way
U of bin, and which makes communication
between said bin and the shell of the fan-
blower. The several valves Z, A% and B* are
of any of the ordinary or other constructions
and arrangements suitable, by properly turn-
ing them, to open and to close the respective
ways, Z, I, and U, in which they are located,
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and the valve B? when opened, to establish a

passage of air through it and its seat in the
branch way U to the fan-blower shell, Fig. 3.

The apparatus above described, except to
the combustion of the storage-bin D and ap-
paratus thereof connecting it with the pulver-

izing apparatus B and the furnace A, and

which is to receive comminuted fuel from said
pulverizing apparatus, and to discharge it into
the furnace to be consumed therein, is, as be-
fore stated, in substance the same, as is weil
known, and their operations and nse, consid-
ered of themselves, are the same as ordi-
nary, and therefore they need no particular
description; but with a storage - bin and 1its
apparatus and connections described com-

bined therewith, and the discharge of said bin

capable, as has been described, of separate
and independent operation, the furnace can
be charged or furnished with comminuted
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fuel, as may be desired, independently of and

separately from the furnishing and charging
thereof with such fuel in the ordinary way,
and consequently an apparatus is produced
which is capable of supplying the furnace
with comminuted fuel, and in a manner inde-
pendently of and separately from the feed of
said furnace, with comminuted fuel secured
under the operation of the power generated by
the furnace itself, and which, as such appa-

ratuses have been heretofore used, has been

the only means for a feed of the furnace with
comminuted fuel, and which means only could
be employed when sufficient power has been
generated from the combustion in the furnace
therefor. o |

To use the storage-bin and its operating
mechanism for feeding the furnace therefrom
with comminuted fuel, as above described, the
valve Z A? of the fuelways C F, leading from
the pulverizer to the furnace and from the
fuelway C to the bin, must be closed and the
valve B? of the fuelway U, leading from the bin
to the fan-blower shell,opened. Again, tosup-
ply the bin with the comminuted fuel produced
from the pulverizing apparatus, the valve Z
of the fuelway O, leading from said apparatus
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to the furnace, and the valve B® of the fuel- | tion with a valve of said fuelway adapted to
way U, leading from the bin to the fan-blower | open and to close the same, substantially as
shell, must be closed, and the valve A’ of the | described, for the purpose specified.

branch fuelway F, leading from the fuelway C

of the pulverizer tothe bin, opened; and again,

for a feed of the furnace with comminuted fuel
from the pulverizing apparatus, the valves A*
B?of both of thebranch ways F U, connected to
the bin, must be closed. | |

The connection between the storage-bin and

the pulverizing apparatus may be dispensed

with and the bin charged independently there-
of; but it is best to directly connect the bin
and pulverizing apparatus, as deseribed.

The storage-bin may be connected directly
with the furnace in lieu of ‘through the fuel-
way C, connecting the pulverizing apparatus
with the furnace.
- Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18— |

1. In combination, an apparatus suitable to
pulverize or otherwise reduce fuel to a com-
minuted condition, a furnace suitable for com-
bustion of comminuted fuel directly connect-
ed with each other, and a storage-bin con-
nected to said pulverizing apparatus and sald
furnace and provided with means suitable to
enter its contents into said furnace, all sub-
stantially as and for operation and purposes

described.

2. In apparatuses adapted for pulverizing
or otherwise reducing fuel to a comminuted
condition and entering the so-comminuted fuel
into the combustion-chamber therefor of the
apparatus, a storage-bin for comminuted fuel
connected by a fuelway with the combustion-
chamber or furnace of the apparatus, and pro-

vided with a feed and fan-blower mechanism |

adapted to enter its fuel into said combustion-
chamber through said fuelway, in combina-

3. In apparatuses adapted for pulverizing 45
or otherwise reducing fuel to a comminuted
condition and entering the so-comminuted fuel
into the combustion-chamber therefor of the
apparatus, a storage-bin for comminuted fuel
connected by a fuelway, F, with the pulver- 50
izing mechanism and by a fuelway, U V, with
the combustion-chamber or furnace of the ap-
paratus, and provided with a feed and fan-
blower mechanism adapted to enter its fuel
into said combustion-chamber through said 55
fuelway U V, in combination with a fuelway,
C, connecting said pulverizing mechanism and
said furnace or combustion-chamber, and with
valves Z, A% and B’ in said fuelway, substan-
tially as described, for the purpose specified. 60

4. In apparatuses adapted for pulverizing
or otherwise reducing fuel to a comminuted
condition and entering the so-comminuted fuel
into the combustion-chamber therefor of the
apparabus, a storage-bin, D, for comminuted 63
fuel connected by fuelways F U V with a
fuelway, C, connecting pulverizing mechan-
ism with furnace or combustion-chamber, and
provided with a feed and fan-blower mechan-
ism adapted to enter the fuel of the bin into 70
said combustion-chamber or furnace, in com-
bination with valves Z, A% and B*insaid fuel-
ways, substantially as described, for the pur-
poses specified.. |

In testimony whereof I have h2reunto set 75
my hand in the presence of two subsecribing
witnesses. -

 SAMUEL W. VALENTINE.

‘Witnesses: e
ALBERT W. BROWN,
WM. 5. BELLOWS.
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