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- 'This invention relates to mechanical stokers,
and more particularly to mechanism in auto-
matic fuel stokers of the under feed type which
will prevent the coal from packing in the throat

. of the hopper when fine or damp coal is used, and

also to a means of crushing and feeding coarse or
lump coal.
Frequently in automatic coal stokers of the

underfeed type, in using fine, damp or dirty coal,

or coal having roots, leaves or other foreign
matter intermixed therein, such material packs in
the throat of the hopper, thereby bridging over,
and shutting off the supply of such material, to
the feed screw. The result is a diminished or

suspended supply of such material to the retort,

with attendant discomfort and annovance.

Similar interruptions necessarily ensue in the
normal delivery of material to the retort by the
feed screw in the case of lump coal, when lumps
which are too large to pass through the feed tube
become numerous around the feed screw, thereby
bridging over the latter and restraining any finer
material which might lie above the lumps from
reaching the feed screw.

One object of my invention is the provision
of means to be removably attached to the usual

feed worm shaft in mechanical stokers, to serve
as the operating element for agitator mechanism

within the outside hopper, thereby providing a
simple and efficient means of keeping the mate-
rial in constant agitation throughout the hopper.
More particularly 'this means constantly main-
fains a seam or cleavage in the material in 3
vertical plane extending longitudinally with the
axis of the feed screw, and directly above the
same, whereby such material, embodying loose
particles, will gravitate without hindrance di-
rectly into the path of the feed screw.

A further object of my invention is the pro-
vision of means for maintaining and actuating
a rocking bottom, removably and pivotally at-
tached to the inner surface of the bottom of an
outer hopper of a mechanical stoker. This rock-
ing bottom longitudinally extends with the axis
of the feed screw, and is actuated by certain
means connected thereto for oscillation from side
to side, directly beneath said feed screw upon
detachable pivots. On a projecting shelf on each
side of said rocking bottom rests the lower, in-
wardly extending end of a half section of the
inner hopper, which is preferably in two nearly
equal sections. When one section of the inner
hopper is raised and drawn in toward ‘the center
by this rocker bottom, the other section will be

lowered and thrown out, ca.using one-half of the |
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material carried by the hopper to rise and become
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distorted while the remaining half descends, the |

clearage being directly above the feed screw.
A further object of my invention is the provi-
sion of a two-section inner hopper, or portion or

portions of a sectional hopper, acting in con-

junction with the rocking bottom, with means
provided for actuating the same to give it an
oscillating vertical movement, alternately raising
and lowering the sections of the hopper, or por-
tions of the same. This movement thereby
transmits to the material carried in the hopper
an undulating agitation that breaks the material
loose from the sides and bottom of the hopper
and causes it to gravitate dlrectly into the path
of the feed screw.

A further object of the invention is the pro-

b .
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vision of a rotary crusher cone interposed be-

tween the feed tube and the rocking bottom of
the inner hopper. This cone is rocked by that
bottom to assist in causing lumps of coal or other
material to be forced through the cone, where it
is crushed to proper size for passage through the
feed tube.

A further object of my invention is the pro-
vision of spiral fins on the inside of the oscil-
lating rotary cone crusher. These fins rotatably
decline spirally from the mouth of the cone to
a point near its discharge end, whereby they will

- progressively engage the lumps of coal or other

coarse material, causing the same to move for-
ward into the cone. These lumps of coal, being
impinged between the fins on the feed screw and
the spiral fins in the cone, will be divided into
smaller pleces since the cone and screw both turn
In eccentric relation with each other, thereby
facilitating further crushing of the material as
it passes on through the smaller portmn of the
cone.

Another object of my invention is the provi-
sion of a supporting collar which is demountably
attached to the outer hopper. This collar is also

demountably attached to the end of the feed tube:

nearest the hopper to encase the rotary crusher
cone, thereby forming a housing unit which pro-
vides a rigid connection between the hopper and
the feed tube, that receives the end thrust of
the crusher cone. Being demountably attached
both to the hopper and the feed tube, it can be
easily demounted therefrom and slipped back

- over the feed tube, thereby permitting the rotary

crusher cone also to be telescoped over the feed
tube and leaving the feed screw exposed to enable
the ready removal of obstructions finding their
way into the crusher cone.
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A further object of my invention is the pro-

" vision of means for easily disengaging and re-

moving the sectional inner hopper from the outer
hopper for inspection, with means previded in
the side of the outer hopper for the removal of
any material spilled or sifted inte it during the

operation or removal of sectional hopper or other

moving parts. -
While my invention is more particularly de-

10 signed for use in connection with an automatic
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stoker to insure the proper and constant feeding
of the material from the hopper thereof, it is
gpparent that the invention as a whole is equally
applicable to the feeding of any material from
the hopper, as in the majority of instances such
material under feeding conditions shows a more
or less decided tendency to stick to the side walls
of the hopper. It is, therefore, to be distinctly
understood that the invention is designed for as-
sisting the feeding of material from a hopper for
any and all purposes, notwithstanding the specific

‘description and illustrations herein, and is not

limited to its use in connection with automatic
fuel stokers. -

In the accompanying drawings jllustrating the
forms of embodiment of my invention therein dis-
closed, Figure 1 is a top plan view of the hopper
and erusher cone of an automatic underfeed stok-
er provided with my fuel agitating mechanism
and other attachments. Figure 2 1s & longitudi-
nal sectional view taken through the same. rig-
ure 3 is a cross-sectional view taken on the line
3—3 of Figure 2, showing the rocker bottom for
the inner hopper. . Figure 4 is a cross-sectional
view taken on the line 4—4 of Figure 2, lookin_g
toward the cone end of the stoker. Figure 5 1s
a side view of the crusher cone. Figure 6 is an
end view of the cone. Figure 7 is a side view of
the rocking inner hopper bottom and the in-
tegrally connected cone seat. PFigure 8 is a view
of the driving end of the rocker bottom. And
Figure 9 is a cross-sectional view taken through
a medified form of my rocker mechanism.

Referring to the accompanying drawings for a
detailed description of the forms of emboediment
of my invention disclosed therein, the numeral §
designates the hopper of an automatic, under-
feed stoker. Passing through the lower portion
of this hopper {, which will hereinafter be desig-
nated the outer hopper, is a feed screw shaft 2,
upon which is mounted a conventional fuel feed
screw 3.

Supported upon the bottom of the outer hop-
per |, directly below the feed screw 3 and extend-
ing longitudinally with the axis of the latter, is &
row of pivot blocks # having concave top por-
tions that receive cylindrical bosses 5 on a rock-
ing bottom 6. |

The rocking bottom 6 preferably comprises an
elongated trough-shaped casting provided with
the integral bosses § which detachably fit in the
top recessed portions of the pivot blocks 4.

On each side of the rocking bottom 6 there is
formed a projecting shelf T that is provided with
a recess to receive the lower, inwardly extending
end 8 of a half section 9 of an inner hopper {0.
Curved clamps 11 secured to the bottoms of the

inner hopper sections 9, 8 by bolts 2, engage the
rounded outer surfaces of the projecting shelves

1, T on the rocking bottom 6 to assist in hingedly
securing the inner hopper sections thereto. (See
Figures 3 and 4.) | | |

For the purpose of rocking the bottom 6 of the
inner hopper |0 simultaneously with the feed
screw shaft 2, I have provided the following

means, although other suitable means may be em-
ployed for this purpose if desired. In the pres-

ent structure there is secured to the shaft 2 in
the hopper {, an eccentric 13 which turns within

" a deep slot in a flange 14 on one end of the rocker

bottom 6.

Surrounding the shaft 2 adjacent the inner
face of the eccentric (3 is a collar 15 formed
with a peripheral groove to receive the lower ends
of the inner hopper sections 9, 9. This collar
prevents the material within the inner hopper 10
from sifting into the outer hopper.

It will now be seen that when the bottom 6 1is
rocked by the feed screw shaft 2, each half sec-
tion 9 of the inner hopper, resting as it does
upon its respective projecting shelf T on said
bottom, will be given a vertical, reciprocable
movement through an arc defined by the move-
ment of the shelf. In addition to its vertical re-
ciprocable movement, each hopper section 9 re-
ceives a horizontally reciprocating movement by
virtue of the arc traversed by its respective shelf,
so that when one section is raised and drawn in
toward the center, the other section is lowered
and thrown out. This movement of the inner
hopper sections causes one half of the material
carried by the hopper to be raised and distorted
while the other half descends, effecting a cleav-
age of the material directly above the feed
screw 3.

The feed screw 3 projects from the outer hop-
per | through a rotary crusher cone 16 into a
feed tube 1T which feeds the coal or other mate-
rial in the hopper to a furnace or other receiv-
ing means not shown. To the end of the feed
tube T nearest the hopper there is demountably
secured by a screw (8, the reduced end 19 of a
collar or sleeve 20 that surrounds the crusher cone
{6. 'This collar 20 is provided at ifs rear end with
a. flange 21 that is detachably secured by bolts 22
to the outer hopper |I.

The collar 20 which is demountably attached

" to the hopper and the feed tube by the alore-

mentioned or other suitable means, provides a
rigid connection between these two members of
the stoker assembly. Within this collar there is
an end-thrust bearing seat for the small end of
the rotary cone 16. This seat comprises an inner
spherical surface 23 at the front end of the col-
lar to receive the small end of the cone, which
has a beveled peripheral surface 24 that con-
forms to the bearing surface 23 of the collar.

The bearing seat 23 rotatably supports the
crusher cone with its bottom in a nearly hori-
zontal position, or substantially parallel with the
axis of the feed screw 3. However, the axis of
the cone is inclined to the axis of the feed
serew, which rocks the crusher cone through the
connhection now to be described between the cone
and the rocker bottom 8.

For connection to the large end of the crusher

“cone 16, the rocker bottom 6 has formed at its

outer end a flange 25. Extending cutwardly from
this flange is a sleeve 26 which has formed on
its outer end a beveled seat 271 that engages an
inner beveled surface 28 on the large end of the
crusher cone. Through this connection with the
rocker bottom 6, the crusher cone 16 is actuated
by the latter in an oscillating motion about the
bearing 23, with the small end of the cone held
in concentric relation to the hopper end of the
feed tube IT. |

The before described form of suspension of the
crusher cone {6 enables it to revolve upon its
own inclined axis if so impelled by friction of the
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material in engagement with it., The force trans-
mitted to this material by the rotation of the feed
serew in conjunction with the oscillating move-
ment imparted to it in the hopper by the oscillat-
ing motion of the rocker bottom, will cause this
material, notwithstanding its lumpy, coarse, fine
or damp nature, to be forced into the mouth of
the crusher cone.

In the present instance I have provided on the
inner surface of the crusher cone 16, integral
spiral fins 29 that decline spirally from the mouth
of the cone to a point near its discharge end as
shown in Figure 4. When the crusher cone is
oscillated by the rocker bottom 6, these fins pro-
gressively engage the lumps of coal or other coarse
material, causing the same to be moved forward
through the cone, and coacting with the feed
screw to divide it into smaller pieces. Since the
cone and screw both turn in eccentric relation
to each other, this material will be thoroughly
crushed by them as It passes through the smaller
portion of the cone into the feed tube I7.

In Figure 9 I have shown a modification of my
rocker bottom structure. Here the numeral 30
designates a stationary hopper bottom wupon
which pivot blocks 31 are mounted in a manner
similar to the mounting of the pivot blocks 4 on
the bottom of the hopper I. Cleanout openings
in the sides 32, 32 of the hopper are closed by
doors 33 which are hingedly secured to the hop-

per bottom.
Fitted in the concave top portions of the pivot.

blocks 31 are cylindrical projections 34 on -the

‘bottom of a flat member or bar 35 below, and

longitudinally extensive with, a feed screw shait
36.

Welded or otherwise secured to the hopper sides
32. 32 are the flanged ends 37 of downwardly in-
clined guide members 38, 38. To the flanged up-
per ends 37 of these guide members, the flanged
ends of short guide members 39, 39 are welded
or otherwise attached. longitudinally movable

between the guide members 38 and 39 on each

side of the hopper, is an inclined material-sup-
porting member 40 whose lower end portion is
connected by & hinge 41 to the bottom member
35.

"~ 'The bottom member 35 is rocked by means sim-
ilar to those employed for rocking the bottom 6
in Figures 2 and 3. In Figure 9 there is secured
to the bottom member 35 a U-piece 42 which re-
ceives an eccentric 43 keyed to the feedscrew
shaft 86. When the latter is rotated, the eccen-
tric will rock the bottom member 35, and through
it impart a reciprocating side-wise movement to

-the inclined material supporting members 49, 40

between their respective guides 38 and 39, to
constantly maintain a seam or cleavage in the
material in a vertical plane extending longitudi-
nally with, and directly above, the axis of the
feed screw 45 on the shaft 36.

I do not wish to be limited to the details of
construction and arrangement herein shown and
described, and any changes or alterations may be
made herein within the scope of the subjolined
claims. |

Having described my invention, I claim:

1. A mechanical stoker comprising a hopper, a
feed screw within said hopper, means for rotating
said feed screw, a rocking bottom below said feed

‘screw and extending longitudinally with the axis
thereof, and mechanical means controlled by the .

feed screw for rocking said bottom.
2. A mechanical stoker comprising a hopper,
a feed screw within said hopper, means for rotat-

ing said feed screw, a rocking bottom below said

feed screw and extending longitudinally with the
-axis thereof, and means operated by the feed

screw for rocking said bottom.

3. A mechanical stoker comprising a hopper,.a
feed screw within said hopper, a shaft on which
sald feed screw is mounted, means for rotating
said shaft, a rocking bottom helow said feed screw
shaft and extending longitudinally with the axis
thereof, a slotted flange on the rocker bottom,
and an eccentric on the feed screw shaft for en-
gagement with said flange to rock said bottom.

4. A mechanical stoker comprising an outer
hopper, a feed screw within said hopper, a rocker

~bottom below said feed screw and extending lon-

gitudinally with the axis thereof, means for rock-
ing said bottom and rotating the feed screw, and
an inner hopper comprising two parts pivotally
mounted on said bottom to maintain a cleavage
of material within the hopper directly above the
feed screw when the rocker bottom is oscillated.
9. A mechanical stoker comprising an outer
hopper, a feed screw within said hopper, a rocker

" bottom pivotally mounted on the bottom of the

outer hopper, and extending longitudinally with,
and directly below, the aXxis of the feed screw,
means for rotating the latter and oscillating said

“bottom, and an inner hopper comprising two sec-
tions pivotally mounted on the margins of the

rocker bottom to maintain a cleavage of material
within the hopper directly above the feed screw
when the rocker bottom is oscillated.

6. A mechanical stoker, comprising an outer
hopper, a feed screw within said hopper, a rock-
er bottom pivotally mounted on the bottom of the
outer hopper, and extending longitudinally with,
and directly below, the axis of the feed screw,
means for rotating the latter and oscillating said
rocker bottom, a ledge on each margin of said
rocker bottom, an inner hopper comprising two
equal sections, and clamping means for remov-
ably and pivotally mounting said sections upon
the ledge portions of sald rocker bottom to main-
tain a cleavage of the material within the hopper
directly above the feed screw when the rocker
bottom is oscillated.

7. In a mechanical stoker, a hopper, a feed
tube, a feed screw for forcing material from said
hopper to the feed tube, a rocker bottom below
said feed screw, means for simultaneously rotat-
ing said screw and rocking said bottom, and a ro-
tary crusher cone interposed between said rocker
bottom and the feed tube and connected to said
rocker bottom for oscillation by the latter.

8. In a mechanical stoker, a hopper, a feed
tube, a feed screw for forcing material from said
hopper to the feed tube, a rocker bottom below
said feed screw and extending longitudinally with

the axis thereof, a rotary crusher cone, inter--

posed between the rocker bottom and the feed

tube, a housing in which the small end of said

cone is revolubly mounted, means for simultane-
ously rotating said feed screw and rocking said
bottom, and means for connecting the hopper
end of the crusher cone with the rocking bottom
for oscillation by the latter.

9. In a mechanical stoker, a hopper, a. feed

tube, a feed screw for forcing material from said

hopper to -the feed tube, a rocker bottom bhelow
said feed screw and extending longitudinally with
the axis thereof, means for simultaneously rotat-
ing said feed screw and rocking said bottom, a
crusher cone, a housing surrounding said cone
and having a bearing seat for the small end of
the cone and maintaining it in concentric engage-
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ment with the hopper end of the feed tube, and
a connection between the outer end of the rocker
bottom and the hopper end of the crusher cone to

. oscillate said end of the cone when said bottom

is rocked.
10. In a mechanical stoker, a hopper, a feed

tube, a feed screw for forcing material from said
hopper to the feed tube, & rocker bottom below
said feed tube and extending lorigitudinally with
the axis thereof, means for rotating the feed
screw and rocking said bottom, a rotary crusher
cone connected at its large end to said bottom for
oscillationn thereby, a collar surrounding said
cone, demountably attached to the hopper and
the feed tube, and an end-thrust bearing seat in
said collar for the small end of said cone.

- 11. In a mechanical stoker, a hopper, a feed
tube, a feed screw for forcing material from said
hopper to the feed tube, a rocker bhottam below
said feed screw, means for rotating waid feed
screw and rocking said bottom, a rotary crusher
cone interposed between said rocker bottom and

2,128,802

the feed tube and connected to said rocker bottom
for oscillation by the latter, and spiral fins on the
interior surface of saild cone, said fins declining
spirally from the mouth of the cone to its dis-
charge end, to co-act with the feed screw in
crushing lump and coarse material for passage In
fine particles into the feed tube.

12. A mechanical stoker comprising -an outer

hopper, a feed screw within said hopper, a rocker

bottom pivotally mounted on the bottom of the 10

outer hopper, and extending longitudinally with,
and directly below, the axis of the feed screw,
means for rotating the latter and oscillating said
bottom, an inclined inner hopper, bottom side
member pivotally secured to each margin of the
rocker bottom, and a guide carried by the adja-
cent side of the outer hopper, to receive the upper
end of each inclined bottom member for a recip-

- rocable longitudinal movement therein when the

rocker bottom is oscillated.
FRED H. REAM.
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