Feb. 9, 1937. J. S. BENNETT

HOPPER
Filed Sept. 12, 1932

Fig 7

A

(o

®
®

©)

©®
@

©

®
®

©

2,070,152

4 Sheets-Sheet 1

\\\\
N

ARRRS
N
N

N
N QE\\

O\,
AR
NN

N

N \\\\Q\Q AN
N\,
NOW

1
|
i
I
f

G

42

-

)

e
&5 [ Jo/ 22,

65
G7 AL

[

8r

82

G351l

77

73
7&

Lrverntor

Joseph S, Benneif

AN WIS

A fforvzc—y




Feb. 9, 1937. , J. S. BENNETT 2,070,152

HOPPER
Filed Sept. 12, 1932 4 Sheets-Sheet 2
g Z 7
! G
S, 4
A
7
;4/////////
255000
PIAIID
75507
7000007
AAAN,
A
5;///// S
0
S
7
, |
Z |
N 1
N [
Vs
G % Lo
5
& 25
NN '
!
_______________________ &
20 v
/ \\
[o)
| 7 " ( |
49 57 \\\ ///
o 23 % 3 S
. = A7
48 78 = (O
: TG 107
Vs
P 94 .
L =3 V44 g0 o
= 23 54
46 [} [o] Q [o)
A N - Y - 2 -
5 i ———
5 ! —
|
I
78 !
I
e e = 1 e
L
E7
! 76
g2 Invenior
o5 Josevh S Penneis

By ZQ/\M/DCVW&

Al z?orvzc?y




Feb. 9, 1937. J. S. BENNETT 2,070,152

HOPPER
Filed Sept. 12, 1932 4 Sheets-Sheet 3
IR NN AN AN :
‘ Lo
=] [ S —— D S S

7 7 7
A ARSSIONNN \$’1’1 oy ;jt\ NN \g///////’//}ﬁ\\\\\\

N

N

N

N i

.

N ¥
;}’}

s

N
NN

B e e

J
=1
& ! 7 \
704 ; N
N , T
1N 2
i : ) ! \
__I} 777NN \*io///////%\\\\\\w/19¢7/7/%\\\\\\\ j/f//fﬁzz N
[l ] s I
T T s EEINENE o) N
7 :
4 = " 5
puin &7 s i ¢
47 / 6.
0
59 ¢ 45 67 G54y
95 ’

SSi

1 Y] 27 54
\ | e iG] <l
\\ S
1 4 518
oy R 72r007770 0 S ZZAN o
\ NNz
N N 7 Invenior

- L Jaseph S Benneii
58 BY s ittt
AZZor7 sy




Feb. 9, 1937. J. S. BENNETT 2,070,152

HOPPER
Filed Sept. 12, 1932 4 Sheets-Sheet 4

Fzg 9

T

'_.

o

J& 9

24 | Z—

S
©
O

T
.'
L

H
LT T

]
1
|

i

Lo Invernior
Joseph S Bernrneds -

Y GrrpH ot

A Zzzqrney

Ifj‘l

P

nHV




Patented Feb. 9, 1937

UNITED STATES

2,070,152

PATENT OFFICE

2,070,152
HOPPER

Joseph S. Bennett, Merion, Pa.,

assignor to

American Engineering Company, Philadelphia,
Pa., a corporation of Pennsylvania

Application September 12, 1932, Serial No. 632,731

6 Claims.

This invention relates to hoppers, and more
particularly to ash hoppers employed in boiler
furnaces.

Hoppers of the stated character are usually
constructed of a series of cast iron plates secured
to a structural steel framework. In the past
it has bheen the custom to design a new set of
piates each time g hopper of a different size was

~required. The expense involved by such prac-
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tice is obviously great since each time a new plate
is designed a new pattern must be made and the
general cost of assembly also is greater in that
each hopper is different in construction from the

. ones previously built.

One object of the present invention is to pro-
vide plates of standard construction so that hop-
pers of various sizes may be built without neces-
sitating the design and construction of new plates.

Another object is to provide a hopper of two
main sections, one of which is of standard size
and shape, the other of which may be varied in
accordance with the dimensions of the ash pit of
the furnace.

A further object is to provide the sectional

‘plates of hoppers with hinged joints so that the

slope of the walls of the hopper may be varied
and yet maintain a water seal between the plates.

A still further object is to construct hoppers of
standard plates of different sizes so that the depth
of the hopper may be varied in accordance with
the head room beneath the furnace.

A further object of this invention is fo provide
a bodily movable trough beneath the gates of a

“hopper thereby eliminating any obstruction in the
‘path of the ashes discharging from the hopper.

A still further object is to provide an interlock
between the trough and the gates of the hopper
which compels movement of the former out of the
path of the ashes before the gates may be opened.

A further object is to provide improved means
for securing the sectional plates of the hopper to
the structural framework.

Other and further objects will become apparent
as the description of the invention progresses.

Of the drawings:

Fig. 1 is an end view partly in section showing
the general construction of the hopper and the
trough associated therewith, and the operating

.mechanism for the hopper gates.

Fig. 2 is a side view partly in section of the
hopper and trough also showing the general ar-
rangement of the operating mechanism for the
hopper gates.

“Fig. 3 is a plan view showing the normal posi-

(CL. 110—165)

tion of the hopper gates and the operating mech-
anism therefor.

Fig. 4 is an end elevational view of the hopper
with the gates and operating mechanism therefor
removed to show the general construction of the
hopper. '

Fig. 5 is g defail view of the control mechanism
for the gate operating mechanism.

Fig. 6 is a sectional detail view showing the
means for securing the cast metal plates of the
hopper to the structural framework.

Fig. 7 is an enlarged sectional view showing the
general construction of the cast metal plates of
the hopper with refractory elements secured
thereto.

Fig. 8 is an enlarged detail view showing the
construction of one of the cast metal plates of
the hopper.

Fig. 9 is an end view of the cast metal plate
shown in Fig. 8.

Fig. 10 is a sectional view of one of the valves
associated with the control mechanism for the
ash hopper gates.

Referring to the drawings, the numeral { desig-
nates generally the hopper comprising the present
invention, the present embodiment of which be-
ing employed in a stoker fired furnace 2. The
ashes discharging from the stoker 3 enter the
hopper | by gravity, from which they may be
periodically dumped into a car 4 by simply opening
the gates 5. '

The hopper | comprises an upper section 6§ and
a lower section 1, the latter being of standard size
and construction. Upper section 6 is suspended
from the walls of the ash pit 8 in any suitable
manner. In the present instance structural
cross members 8 and i0 secured, respectively, to
the upper ends of upright structural members I
and 2 of the hopper I, are secured to the struc-
tural supporting beams i3 and {4 for the walls
of the ash pit 8.

The upper section § is secured to the lower sec-
tion 7 of hopper | in a somewhat similar manner,
As shown in Figs. 2 and 4, structural cross mem-
bers £5 and {6 are respectively secured to the
lower ends of upright members i{ and 12 of the
upper section §. The upright structural mem-
bers {7 and 18 of the lower section 7 have se-
cured at the upper ends thereof, respectively,
structural cross members 19 and 208. Structural
members 15 and {9 are secured together by riv-
ets, bolts or by any other suitable securing
means. Structural members 16 and 20 are se-
cured together in a similar manner. The lower
section T is also provided with struectural cross
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members 21 and 22 secured respectively, to the
lower ends of upright members 17 and 8. 'The
walls of the lower section T are composed of a
series of cast iron plates 23 which are bolted at
their abutting ends to upright members {7 and
18 and to cross members 19 and 20, as shown in
Figs. 2 and 4. The lower plates 23 of the end
walls are also bolted to each other, as shown in
Fig. 4. The plates 23 comprising the side walls
of section 7 are also bolted together as shown in
Fig. 2. A suitable packing may be placed be-
tween the abutting ends of the plates 23 to pre-
vent leakage of water or dust therethrough.
The lower section 1, as was pointed out before,
is of standard size and shape and is never varied.
The upper section 6, however, is desighed in ac-
cordance with the dimensions of the ash pit and
the head room provided beneath the furnace, but
the sectional plates comprising the walls thereof
are of standard construction. . )

Referring to Figs. 1, 2, 4 and 6 to 9, it is seen
that the walls of the upper section 6 are com-
prised of a series of cast iron plates 24 and 25.
These plates are of rectangular construction and
have substantially the same horizontal dimen-
sion. The vertical dimension of plates 24, how-
ever, is substantially twice as great as that of
plates 25. Plates of these dimensions are pro-
vided so that the depth of the hopper may be va-
ried in accordance with the head room condi-
tions of any furnace. The inner surface of these
plates is smooth while the outer surface is pro-
vided with a reinforcing rib 26 extending around
the outer perimeter thereof.

As shown more clearly in Figs. 1, 7, and 9, the
blates 24 and 25 are provided with a semi-circu-
lar rib 27 along the upper edge thereof, and a
correspondingly shaped recess 28 extending
along the lower edge. Beveled faces 29 and 30
are also provided adjacent the recess 28 of each
plate. In assembly the plates 24 and 25 are so
arranged that the rib 27 of one plate is fitted
into the recess of the next lower plate. This
construction not only provides a seal between the
blates but permits the plates to be positioned at

- an angle with respect to each other and yet a
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sealed joint between the plates is maintained.
Beveled surfaces similar to surfaces 29 and 30
may also be provided along the upper edge of
each plate if it is desired. Such a construction
would permit a wider range of angularity be-
tween the plates.

The plates 24 and 25 are secured to the up-
right struuctural members {1 and 12 by the se-
curing means shown more particularly in Figs. 6,
8 and 9. Each plate 24 and 25 is provided with
spaced bosses 31 near the ends thereof. FEach
boss 31 is formed with an enlarged rectangular
recess 32 and an aperture 32’ for receiving a bolt
33. As shown in Fig. 6, the plates 24 and 25 are
secured to the upright members {1 or 12 at their
vertical abutting edges. In the present instance
the bolts 33 are provided with an enlarged sub-
stantially cubical cast iron head 34 which, when
the bolt. is secured in place, rests in the recess
32, To secure the plates to the upright mem-
bers I{ and 12 the bolts 33 are simply inserted
through apertures 32’ and aligned apertures pro-
vided in uprights 11 or 12 and nuts 35, then
draw the plates tightly into engagement with
said uprights. The head 34 rests snugly against
the seat of the recess and thus an effective seal
iIs provided. A suitable packing may be provided
in the recess if it is so desired.

The plates 24 and 25 are also provided with
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a series of apertures 36 through which bolts 37
for securing refractory blocks 38 to the plates
extend. As shown more clearly in Fig. 7, the re-
fractory blocks 38 are also provided with aper-
tures for receiving bolts 31, which terminate in
enlarged aligned recesses 32 and 40 at the inner
and outer sides thereof, respectively. These re-
cesses receive nuts 4{ which draw the refractory

locks tightly against the plates 24 and 25. Suit-
able packing may be placed in the recesses 39
and 40 to protect the bolts against the head of
the ash and at the same time seal the joints
to prevent leakage of water.

The upper plates 23 of the lower section 1 of
Lopper | are also provided with semi-circular
ribs-42 along the upper edges thereof which fit
into the recesses 28 of the lower plates 25 of the
upper section §. This construction forms an ef-
tective seal between the upper and lower sections
of the hopper. The ribs 27 of the upper plates
24 of section 6 fit snugly in the masonry 43 to
which the hopper is attached and thus an effec-
tive seal is also provided between the hopper and
the ash pit.

These hinged joints permit the walls of the up-
per section 6 to be inclined at any desired angle
from a vertical plane so that the upper edges
thereof will fit the opening of the ash pit and
still maintain a seal between the sections and
also between the hopper and the ash pit. The
perimeter of the lower end of section 6 must
always be the same so as to fit the lower section
7 but the perimeter of the upper end varies in ac-
cordance with the opening of the ash pit. In case
the side walls of section 6 are at an angle to the
vertical plane it of course would be necessary to
saw the side plates of the end walls to correspond
with the inclination thereof but this may readily
be done and therefore new plates need not be
designed. The depth of the upper section may be
varied by simply employing the proper number
of plates 24 and 25. The sizes of these plates have
been so chosen that any desired depth may be
obtained.

The gates § constitute the bottom wall of the
hopper. These gates are supported by side mem-
bers 45 and 46 which in turn are journalled on
pins 471 and 48, secured to brackets 49 and 50
extending upwardly from cross members 2{. Each
side member 45 and 46 has secured thereto a
segmental gear 5! which meshes with the seg-
mental gear 5 secured to the adjacent support-
ing member 45 or 45. It therefore is seen that any
movement imparted tc one of the gates 5 will
cause an equal and opposite movement of the
other. The mechanism for operating the gates 5
to open and closed position will now be deseribed
in detail.

Referring to Figs. 1, 2 and 3, a fluid motor 55
is suitably secured to cross member 18 by bolts
§6. Motor 55 comprises a cylinder 57 having a
piston 58 operating therein. A rod 59 connected to
piston 58 is guided for reciprocation in a bracket
68 secured to the right hand end of cylinder 57,
as viewed in Fig. 1. A coupling 6! is pivotally
secured to the free end of piston rod 59 and has
attached thereto one end of a rod 62. The other
end of rod €2 is secured to a second coupling 63
which in turn is pivotally attached to an arm
64 secured to a shaft 65. Shaft 65 extends across
the lower side of the hopper as shown in Fig, 3,
and is journalled in brackets 66, 66 secured to and
extending outwardly from the corner upright
members 18. Arms 67 and 68 also secured to shaft
65 near the opposite ends of the latter, respective-
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1y, have pivotally attached to the ends thereof,
the upper end of links 69, 69, the lower end of
said links being pivotally attached at 70, 710, to
the supporting side members 45 and 46 respec-
tively, of the right hand gate 5. By virtue of the
connections - just described, it is apparent that
when piston 58 moves to the right (Fig. 1) the
gates 5 will swing in opposite directions to open
position and vice versa, when piston- 58 moves
to the left the gates will be returned to closed
position. Pipes Tl and 12 are connected to the
left and right hand ends, respectively, of cylin-
der 51. These pipes communicate with a four-
way valve 13. of any suitable construction. An
inlet pipe 14 and an outlet pipe 15 also communi-
cate with valve 73. .By this construction when
hand lever 16 of valve 13 is turned in one direc-
tion Auid will enter the left hand end of cylin-
der 57 through pipe 14, valve 13, and pipe Tl
causing piston 58 to move to the right, thus open-
ing gates 5. The fluid displaced by movement
of piston 58 will flow through pipe 172, valve
13, and discharge pipe 15. When lever 16 is moved
in the opposite direction fiuid enters the right
hand end of cylinder 57 causing piston 58 to move
to the left and consequently causing the gates b
to be swung to closed position. The fluid dis-
placed by piston 38 will now flow through pipe
1, valve 13, and outlet pipe 15. 'The specific con-
struction of valve 73 forms no part of the present
invention and any well known valve of this type
may be used.

The inner edges of gates 5 are serrated as
shown at 11 (Fig. 3), and are spaced some dis-
tance apart to permit the water employed to
quench the ashes to drain from the hopper. This
water flows into a trough 18 extending longitudi-
nally of the hopper beneath this opening. Owing
to this comparatively large opening some of the
smaller particles of ash will also discharge from
the hopper when the ashes first enter the same.
This matter may be removed from the trough
when the latter is moved out of operative position.
By providing a large opening clogging thereof is
practically eliminated. When a certain quantity
of ash has entered the hopper the larger particles
will have covered to a certain extent, this opening
and these particles of ash act as a screen and
prevent further leakage of ash from the hopper
but the opening never becomes S0 clogged as to
prevent water from discharging from the hop-
per. This consiruction is a departure from the
older constructions wherein but small discharge
outlet openings were provided. In such construc-
tions it often happened that lumpy particles of
ash would collect against the screen and cause
other particles of refuse to cling thereto with the
result that the passage would soon become clogged
to such an extent that the water would discharge
over the sides of the gates rather than into the
trough. The present construction corrects such
conditions in that the discharge opening is suf-
ficiently large to always permit the water to prop-
erly drain from the hopper.

The trough 18 is of substantially U-shaped
cross section and is provided with a discharge
fitting 79 intermediate the ends thereof. This
fitting is secured to a spout 80 which in turn is
secured to a vertical extension 81. Extension 81
is pivotally supported in the enlarged upper end
82 of a drain pipe 83 which leads to the main
drain of the plant.

A vertical shaft 84, suitably journalled in bear-
ings 85 and 86 provided on & bracket 87, secured
to a centrally disposed upright member 18, ex-

3

tends into vertical extension 81. A collar 88
secured to shaft 84, and resting upon bearing 86,
holds said shaft against downward movement.
A second collar 90 is secured to shaft 84 to which
the upper end of a link 91 is attached. The low-
er end of link 91 is attached to a rib 92 extending
upwardly from spout 80. Link 81 acts as a brace
for trough 18 and, as will presently appear, forms
the operating connection between the trough 18
and shaft 84. Trough 78 may be swung bodily
about pipe 83 as a pivot, and through its connec-
tion with shaft 84 by link 81, the shaft will also
be rotated by this movement of the trough.

Tn order to prevent damage to trough 18 in
case the gates 5 were opened before it had been
moved out of the path of the ash, an interlock
has been provided which compels movement of
the trough to a remote position before the gates
can be opened.

Referring more particularly to Figs. 1, 3, 5 and
10, it will be observed that & valve 94 is provided
in. pipe 11, a short distance beneath fluid motor
55. Valve 94 comprises inlet and outlet passages
95 and 86 respectively, which are separated by
an apertured partition 97. A plunger 98 having
an enlarged portion 99 secured thereto is normal-
Iy urged against said aperture by a spring (80.
The flow of fluid through pipe Tl is thus normal-
1y prevented and consequently the gates 5 can-
not be opened until plunger 98 has been moved
to inoperative position. An extension iel is se~
cured to the outer end of plunger 98 to which
one end of a coupling 102 is pivotally attached.
The other end of coupling 102 has secured there-
to one end of a rod 103, the other end of which
being secured to a second coupling 104. Coupling
104 in turn is pivotally attached to a laterally ex-
tending ear 185 integral with a collar 106 loosely
mounted on shaft 84. Collar 108 is provided with
a pair of vertically extending projections 187 and
108 arranged diametrically opposite about shaft
84. A pin (09 extends through shaft 84, the
outer ends of which project into the spaces be-
tween projections 107 and 108. "From the con-
struction of the parts just described it is seen
that trough 18 can be swung to inoperative posi-
tion only by movement of shaft 84 in a clockwise
direction, as viewed in Figs. 3 and 5. Owing to
the lost motion connection between projections
197 and {08 and pin 188, shaft 84 must be rocked
s considerable distance before the pin 109 will
engage projections 187 and 108 to rock collar 106,
which through the connections previously de-
scribed between it and plunger 98, will move
the latter to inoperative position and thereby
permit fluid to enter the left hand end of cylinder
57. When pin 109 engages projections 107 and
{08 trough 18 will have moved clearly out of
the path of the ash and the gates may then be
opened by simply turning lever 716 of valve 13
in such a manner that fluid will enter the left
hand end of cylinder 37 through pipe Ti.

Tt will also be observed that by virtue of this
interlock, it is necessary to actuate the gates to
closed position before the trough is restored to
normal position, since if the trough were first
moved to normal position valve 94 would be closed
and piston 58 would be held against movement
by a hydraulic lock.

TFor the purpose of illustration but one hopper
has been shown, it being apparent that any num-
ber may be employed as desired. Referring to
Tig. 2 it is seen that the end wall {10 of the upper
section 6 of the hopper inclines upwardly and
outwardly. The end wall of the next adjacent
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hopper (not shown) slopes toward this wall and
is connected thereto at the upper end thereof,
thus forming a bridge between adjacent hoppers.
By this construction no dead spaces are pro-
vided between the hoppers. The numbper of
hoppers employed in a stoker furnace depends
upon the width of the stoker. In some of the
larger stokers four such hoppers are employed.

While the hopper described herein is admirably
adapted to fulfill the objects primarily stated,
it is to be understood that it is not intended to
confine the invention to the one form of em-
bodiment herein shown, since it may be em-
bodied in other forms all coming within the
scope of the claims which follow.

What is claimed is:

1. In a hopper having end and side walls, mov-
able means normally closing the bottom opening
of said hopper, a movable trough normally posi-
tioned beneath said movabile means, operating
mechanism for said movable means including a
fluid motor, a four-way valve controlling the
operation of said motor, a second valve normally
preventing operation of said motor, means con-
necting said second valve with said trough where-
by movement of said trough a predetermined dis-
tance from normal position effects opening of said
second valve, to condition said motor for opera-
tion.

2. In a device of the class described, the combi-
nation with a hopper, comprising side and end
walls terminating in g discharge opening and
movable closure means normally closing said
cpening, of a trough positioned beneath said clo-
sure means and in operative relation therewith,
means for pivotally supporting said trough where-
by the latter may be moved out of operative re-
lation with said closure means, fluid pressure
means for actuating said closure means, a valve
normally preventing operation of said fluid pres-
sure means, and means operatively connecting
said valve to said trough whereby movement of
the latter a predetermined distance actuates said
valve to ineffective position, thereby conditioning
said fluid pressure means for operation.

3. In a device of the class described, the combi-
nation with a hopper comprising side and end
walls terminating in a discharge opening, clo-
sure means normally closing said discharge open-~
ing, and substantially horizontally disposed means
for pivotally supporting said closure means, of a
horizontally disposed trough positioned beneath
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said closure means in operative relation there-
with, a spout secured to said trough, a substan-
tially vertical extension secured to said spout, and
means. for pivotally supporting said extension
whereby said trough may be moved out of opera-
tive relation with said closure means.

4. In a device of the class described, the combi-
nation with a hopper, comprising side and end
walls terminating at one end in g discharge open-
ing, and movable gate sections normally closing
said discharge opening, of a trough normally posi-
tioned immediately beneath said gate sections,
means for pivotally supporting said trough, means
normally at rest for moving said gate sections
to open or closed position, and means for con-
ditioning said last mentioned means for actua-
tion upon movement of said trough a predeter-
mined distance from its normal position.

5. Ina device of the class described, the combi-
nation with a hopper comprising side and end
walls terminating at one end in g discharge open-
ing, 'and movable gate means normally closing
said discharge opening, of a movable trough nor-
mally positioned immediately beneath said gate
means, mechanism normally at rest for moving
said gate means to open or closed position, and
means for conditioning said operating mechanism
for actuation upon movement of said trough away
from its normal position beneath said discharge
opening,

6. In a device of the class described, the combi-
nation with a hopper comprising, side and end
walls terminating in a discharge opening, closure
means normally closing said discharge opening,
and substantially horizontally disposed means for
pivotally supporting said closure means, of a sub-
stantially horizontally disposed trough positioned
keneath said closure means, a spout secured to
said trough, a substantially vertical extension se-
cured to said spout, means for pivotally sup-
porting said extension whereby said trough may
be moved out of operative relation with said clo-
sure means, operating mechanism for said closure
means, control means for said operating mecha-~
nism, and means connecting said control means
and said trough for rendering said control means
ineffective upon movement of said trough, a pre-
determined distance from its position beneath
said closure means to condition said operating
mechanism for actuation.

JOSEPH S. BENNETT.
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