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Patented October 25, 1904,

UNITED STATES Patent OFFICE.

WILLIAM ANDREW ROSS, OF NEW YORK, N. Y.

FUHNACE-GRATE.

SPECIFICATION forming part of Letters Patent No. 773,2-65, dated locﬁober 25, 1904.
Application filed June 12, 1903, Serial No. 161,236, (No model.)

To all whom it may concermn:

Be it known that I, WruLiam ANDREW Ross,
a cltizen of the United States, and a resident
ot the borough of Manhattan, in the-county of
New York and State of New York, have in-
vented certain new and useful Improvements
n Kurnace-Grates, of which the following is
a specification.

My invention relates to furnace-grates and
feeding devices acting therewith, generally
known as “"stokers.” Its object is the pro-
cduction of a furnace in which the alternate
grate-bars may be raised and lowered, an
auxiliary vibratory or coking grate, a feed-
ing device, an adjustable dumping-grate. and

means connected up with the elements to au-

tomatically feed the fuel on the auxiliary
grate, from thence to the grate:bars, and
finally to the dumping-grate. |

In the drawings, Figure 1 is a front view

of a pair of furnaces with my improvements.

Fig. 2 represents a partial section of a fur-
nace about on the line 2 a.

partial plan and section of Fig. 2 on the line
o' «. Fig. 4 is an enlarged side view of one
of the sections of the auxiliary grate. Fig.
Kig. 5 represents a rear view of one of the
sections ot the auxiliary grate. Tig. 6 shows
the dumping-grate in a position reversed from
that shown in Fig. 2 with one of its support-
Ing-frames. Fig. 7 is an enlarged side view
of the stationary grate on its frame and ap-
purtenances. FKig. 8 shows partial plan views
of the upper and lower bearers and a side
frame. Fig. 9 represents an enlarged side
view of the vibratory grate with its appur-
tenances. Fig. 10 shows a partial plan view
of the upper and lower rockers for the vibra-
tory grate-bars with a portion of a side
frame. Fig. 11 shows a fragmentary por-
tion of Fig. 2 on an enlarged scale. Fig. 12
represents a plan view of Fig 11.

A tfurnace is shown at 1, having a front 2.
a fire bridge-wall 3, brick arches 67, an ad-
Justable dumping-grate 4, inclined vibratory
grate-bars 5, stationary grate-bars 6, an aux-
1liary or coking grate 7, a pusher 8, an ash-
pit 9, a main driving or oscillating shatt 10,
which is linked to the shaft 11 of the lower
rocker tor moving the said vibratory grate-

Fig. 3 shows a

1

tween the inner faces of the frames 15.

bars 5 and to the shaft 12 of the auXi.lia,ry |

grate-rocker for moving the auxiliary orate
7 and to the shaft 13 for reciprocating the
pusher 8. A hopper 14 for feeding the grates

extends between the frames 15, that project 55

from the front 2. The said hopper is pro-
vided with a swinging bottor: 16, that swings
on the shaft 17 and bears on the pusher 8.
On the face of the front 2 there slides the
gate 65 to govern the opening 66.
Referring now particularly to the
with i1ts appurtenances, the shaft 13 is jour-
naled in bearings 18, secured to the project-
ing frames 15, and extending above the said
shaft are the arms 19, to which are pinned the
links 20, that are pinned to the pusher 8, that
slides and bears on the feed-plate 21, which
latter is fixed to the front 2 and extends be-
An
arm 22 extends from and below the shatt 13,

a link 238 being pinned to said arm by means -

of the pin 22% A sleeve 24 fits loosely on the
link 23, so as toslide thereon, if required, be-
tween a nut 25 and a hand-wheel 26, both the
latter being threaded for the threaded portion

Go

pusher

7C

75

of the link 23 and capable of being adjustably

located on the said link, thereby allowing a
certain amount of lost motion to the sleeve 24
on the link 23 to regulate the length of the

stroke of the pusher and its initial and termi-

nal positions. A knob 23" is formed on the
end of link23.  From the sleeve 24 there pro-
jects an ear 27, which latter is pinned to the
arm 28, extending from the driving or oscil-
lating shaft 10, by meansof the pin28*. From

the shatt 10 extends the arm 29, which is
pinned to the ear 30on thesleeve 31 by means

of the pin 30", The sleeve 31 fits loosely on
the link 32, so as to slide thereon, if desired,
between a nut 33 and a hand-wheel 34, both
the latter being threaded for the threaded por-
tion of the link 32 and capable of being ad-
justably located on the said link, thereby al-

lowing a certain amount of lost motion to the

sleeve 31 on the link 32 to regulate the move-

ments of the vibratory grate-bars and their

initial and terminal positions. The link 392 is
pinned to the arm 35, extending from the
shaft 11 of the lower rocker.
Journaled in bearings 36, carried on the in-

Theshaftt 11 1s
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clined side frames 37. From the shatt 11
there extend the arms 38, that carry the shatt
39. the whole constituting the lower rocker,
and on the ends of which are fitted the links
40, which latter extend to the free ends of the
arms 41, that extend from the shaft 42, con-
stituting the upper rocker. The shatt 42 1s
journaled in bearings 43, supported on the
frames 37.

The vibratory grate-bars 5 are provided
with bearings 44 45, that fit on the shafts 42"

and 39, respectively, holding the said vibra-

tory grate-bars in place on the said shafts.
The vibratory and stationary bars have the

cross-teeth 46 with their edgesat right angles

- to the body 47 of the bars and at their upper

30

- 1n proper position.

40

45

6¢

and threaded hand-wheel 63.

ends the overlapping approximately horizon-
tal flichts 48. The upper ends of the vibra-
tory bars can bear on the cross-bearer 96, and
the lower end has a lug 105, that can bear on
the bearer 94.
The stationary grate-bars 6 have each the
lower lug 90, which has recess 91 and the
projecting hook 92, the latter being placed 1n
an opening 93 in the lower cross-bearer 94,
the said lower bearer being secured between
lugs 99 of the side frames 37 by pins 100.
From the upper end of each grate-bar 6 there
extends the lug 95, that bears against the up-
per cross-bearer 96, which latter is secured
between lugs 97, extending from the frame
37, and is pinned thereto by the pin 98. A
plate 95" 1s held on the lug 95, and bolts 96°
secure the said plate, lug 95, and bearer 96
together. The upper and lower cross-bearers
are each notched on their upper faces, as
shown at 104, to hold the stationary grate-bars
It will be noted that the
arm 38 makes a smaller angle with a line join-
ing the centers of the shafts 11 and 42 than
the arm 41, thereby giving the rear ends of
the vibratory bars greater elevation when
moving backward than the front ends, so as to
secure the appropriate vibratory movement to
stir up the fuel.

Referring to theauxihiary grate 7,1t 18 com-
posed of sections, each of which comprises an

end web 50 with a top table 51, descending

flights 52 53 54, and a toot 54" extends from
cach web., A bearing 55 is formed 1in each
web, by means of which the sections are sup-
ported on their rocker. The cross-shaft 56
is connected to the shaft 12 by arms 57, con-
stituting the rocker for the auxiliary grate.
The shaft 12 1s supported 1n the journal-bear-
mes 58, An arm 59 extends from the shaft
12 and is pinned to the link 60, that carries
the adjustable sleeve 61 between the nut 62
The sleeve 61
fits loosely on thelink 60, so as to slide there-
on, if desired, between the nut 62 and the
hand-wheel 63, both the latter being thread-
ed for the threaded portion of the link 60
and capable of being adjustably located on the

773,265

said link, thereby permitting a certain amount
of lost motion of the sleeve 61 on the link 60 to
regulate the length of the stroke of the auxil-
iary grate and itsinitial and terminal positions.
The sleeve 61 is pinned to the arm 64, that ex-
tends from the shaft 10, by means of the ear
61 and pin 61°. The top tables 51 of the
auxiliary grate bear up against the lower sur-
face of the feed-plate 21, and are thereby
maintained in position on the shaft 56. It

will also be noted that the feet 54" of the aux-

iliary grate slide over the top faces of the up-
per ends of the grate-bars 5 and 6.

The dumping-grate 4 is represented to con-
sist of the sections 70 with a depending head
70", which are clamped together by the bolts
71 72 and swing on a bearing 75. Anarm 76
extends from one section of each dumping-
orate and is pinned to a link 77, that termi-
natesina handle78,thelink operating through
an opening in the front 2. The bearing 75 is
supported on a pair of front supports 79 of
the frames 80, enabling the dumping-grate to
dump toward the front of the ash-pit. The
dumping-grate can also be supported on the
rear supports 81, if it is desired, as shown 1n
Fig. 6, being then reversed to dump toward
the rear end of the ash-pit. A fixed grate 82
is supported on the frames 80, that extend to
the rear of the stationary and movable grate-
bars 6 and 5, respectively, and said fixed grate
39 is interposed between the lower ends of the
sald grate-bars 5 6 and the dumping-grate 4.

To operate the invention, fuel is introduced
into the hopper 14, from which it slides by
way of the feed-plate 21, being moved by the
pusher 8 onto the auxiliary or coking grate 7
and from thence on the grate-bars 5 6, where
it is agitated by the vibratory bars, and when
the fuel has been consumed the portion of the
ashes which has not already fallen into the

- ash-pit 9 1s deposited on the dumping-grates

4, from which latter it 1s dumped.

It will be noted that when the dumping-
orate 4, with its bearing 75, is placed as shown
in Fig. 6 the depending head 70" forms a
dam or barrier to the fuel on the inclined
orate-bars when the dumping-grate is moved
in a position to dump by moving the link 77.
To obtain the movement of the grate and
other appurtenances, the main driving or os-
cillating shaft 10 1s swung through a proper
angle by receiving motion from a connecting-
rod 101, connected with a crank 102, driven
by a shaft 103.

If desired, the swinging bottom 16 of the
hopper can be raised to admit the fuel in-

stead of dropping the fuel from a point above

sald bottom.
Having described my invention, 1 claim—
1. The combination in a stoking device for
a, furnace, of a feeding-plate projecting into
the furnace, an auxiliary grate arranged to
move under the feeding-plate and bear up
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against the said plate, stationary and vibra-
tory grate-bars extending from the bottom

surface of the auxiliary grate and inclining

cdownwardly to the rear of the furnace, a bear-
ing, front and rear supports for the bearing
at the rear of the furnace, a reversible dump-
ing-grate on the bearing and adapted to dump
toward the front of the ash-pit of the furnace,

when the said bearing is located on the rear

1o supports, and toward the rear when the bear-

20

35

40

45

6o

ing is located on the front supports.

2. The combination in a stoking device for
a Turnace, of a feeding-plate projecting into
the furnace, a pusher sliding on the said plate,
an auxiliary grate arranged tomove under the
teeding-plate and bear up against the said
plate, stationary and vibratory grate-bars ex-
tending from the bottom surface of the auxil-
1ary grate and inclining downwardly to the
rear of the furnace, a bearing, front and rear
supports for the bearing at the rear of the

furnace, a reversible dumping-grate on the

bearing and adapted to dump toward the front
of the ash-pit of the furnace, when the said
bearing is located on the rear supports, and
toward the rear when the bearing is located

on the front supports, and means to move the

pusher, auxiliary grate, and vibratory grate-
bars. |

3. The combination in a stoking device for
afurnace, of ahopper, aswinging bottom jour-
naled to the hopper, a feeding-plate under the

swinging bottom of the hopper and extending

into the furnace, a pusher bearing up against
the swinging bottom and bearing on the feed-
ing-plate, an auxiliary grate mounted under
the feeding-plate and bearing up against the
latter, stationary and vibratory grate-bars ex-
tending from the bottom surface of the aux-
1liary grate and inclining downwardly to the
rear of the furnace, a bearing, front and rear
supports for the bearing at the rear of the
turnace, a reversible dumping-grate on the
bearing and adapted to dump toward the front
of the ash-pit of the furnace, when the said
bearing 1s located on the rear supports, and
toward the rear swhen the bearing is located on
the front supports, means to move the pusher,
the auxiliary grate and vibratory grate-bars,
and independent means to dump the dump-
ing-grate.

4. The combination in a stoking device for
a furnace, of frames in the rear of the furnace,
two pairsof supports on the frames. a bear-
ing adapted to be supported on either pair of
supports, a reversible dumping - grate ar-
ranged to operate on the bearing, and adapted
to dump toward the front of the ash-pit of
the furnace when the said bearing is located
on one palr of supports and toward the rear
when the bearing is located on the other pair
ot supports, an arm extending from the dump-

1ng-grate, a link pinnedto the arm, and con-

nected so as to dump the grate therewith.

5. The combination in a stoking device for
a furnace, of stationary and vibratory grate-
bars extending from the front of the furnace

3]

and inclining to the rear thereof, frames ex-

tending from the lower end of said grate-bars
to the rear of the furnace, a front and a rear
palr of supports on the frames, a bearing ar-
ranged to be carried on either pair of the sup-
ports, a dumping-grate carried on the bear-
ng, a depending head extending from the
dumping-grate, means to move the vibratory
grate-bars, means to dump the dumping-grate
to the rear of the ash-pit of the furnace when
the bearing is on the front supports, and to
the front of the said ash-pit when on the rear

supports, the depending head forming a bar-

rier to the charge on the grate-bars when the

said bearing is located on the front supports. -

6. The combination in a stoking device for
a furnace, of vibratory grate-bars extending
from the front of the furnace to the rear there-
of, cross-teeth on each with their edges at
right angles to the body of the bar, approxi-

upper end of-each bar, journal-bearings ex-
tending from the body of the bars, transverse
shatts in the journal-bearings and supporting

the grate-bars, rock-shafts having free ends

in engagement with said transverse shafts and
arranged to raise the lower ends of the grate-
bars 1n advance of the upper ends thereof,
links connecting the free ends of the rock-
shafts, an arm extending below one of the said

rock-shafts, a dumping-grate at the rear of

the vibratory grate-bars, and a fixed grate be-
tween the lower ends of the vibratory grate-
bars and the dumping-grate.

7. The combination in a stoking device for
a furnace, of stationary and vibratory grate-
bars extending from the front of the furnace
to the rear thereof, a fixed grate at the rear
ot the said vibratory grate-bars, frames to the
rear of said stationary grate, a bearing, front
and rear supports for the bearing on the
frames, a reversible dumping-grate composed
of sections, said sections forming a depending
head and resting on the said Learing, the said
dumping-grate adapted to dump toward the
front of the ash-pit of the furnace, when the
said bearing is located on the rear supports,
and toward the rear when the bearing is lo-
cated on the front supports. :

Signed at New York, in the county of New
York and State of New York, this 20th day of
May, A. D. 1903. -

WILLIAM ANDREW ROSS.

Witnesses: |
K. L. THOMPSON,
SIMON SCHALEFTER.
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