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UNITED STATES

PATENT OFFICE.

WALTER ARTHUR AYRES AND HAROLD PELHAM RANGER OF LONDOVr
ENGLAND.

MECHANICAL STOK_ER.'

SPECIFICATION formmg part of Letters Patent No. 565, 253 da,ted August 4, 1896.
Application filed January 11 1896 Serial No. 575,174, (No model.) Patented in England April 1,1895, No. 6,683,

To all whom it MaY CONCErTL: |
Be it known that we, WALTER ARTHUR
AYRES, of Dace Road, Bow London, in the
county of Middlesex, ::md HAROLD PEL AM
RANGER, of 56 St. Geowes Road, Leyton,
London, in the county of Eseex Ennla,nd en-
gineers, subjects of Her Ma;]esty the Queen

Of Gre&t Britain and Ireland, have invented

certain new and useful Impr ovements in and
in Connection with Mechanical Stokers for
Furnaces, (for which we have obtained a pat-
ent in Great Britain, No. 6,683, dated April 1,
1895,) of which the followm oisa speclﬁcatlon
Our invention relates, ﬁrst to improve-
ments in the constr uetlon and‘ arrangement

of mechanicalstokers for furnacesand known

as ‘‘coking -stokers,” and, secondly, to im-
provements in the barsof such furnaces, the
objects of our said invention being to so con-

struct a coking-stoker and arrange the said.

furnace-bars as to effectually feed and spread
the coal continuously and in regular quanti-
ties across the whole width of the furnace,
thus forming a bank or ridge of coal to be
coked in the front of the furnace before be-
ing carried by moving fire-bars to the back
of same, and we attain these objects by first
feeding the coal into a suitable hopper or re-
celver, and through and from the said hop-
per the coal 18 fed by means of a series of
propeller—-qhaped blades joined to and radiat-
ing from a sleeve or sleeves or collar or col-
lars mounted upon a shaft or spmdle, caused
to rotate intermittently at any desired speed,

and by thesethe coal isthus propelled,through
an aperture or opening in the furnace, onto
an inclined guide-plate, and from this di-
rectly upon a perforated dead-plate below,

and by this means the coalis equally dlstmb-
uted across the front of the furnace, and by
the before-mentioned movable fire-bars con-
veyed to the back end of same into the coke-
pit.

The improvements in furnace-bars forming
part of our said invention consist in so con-
structing these that the parts most sub,]ected
to wear may be renewable. -

In order that our invention and the man-
ner of its application and operation may be
fully and clearly understood, we have here-
unto appended a sheet of drawings, in which

side elevatlon of the back end of the

' we have chosen to iTlustr ate its application

to the right-hand furnace of a double far-
naced hormoutal boiler. -
Figurelisafrontelevation of ourimproved
meehamcal stoker fixed in position. Iig. 2
is a horizontal vertical section taken cen-
trally, or thereabout, of Fig. 1, between
one of the fixed bars and one of the mov-
able bars according to our invention. Iig.
3 18 a vertical cross-section of the furnace
and fire-bars, taken centrally of the length
of the latter, or thereabout. Fig. 4 18 a
ire-
bars, illustrating the manner in which we
prefel to constrict these with a removable
and renewable portion at the part at which
the greatest wear usually occurs, Figs. 5 and 6
being a plan and side elevation, respectivelyj
of the saidremovable and renewable portion.
Figs. 7, 8, and 9 are enlarged top, front, and
side views,respectively,of one of the said pro-
peller-like blades and its rectangular or po-
lygonal sleeve or collar to which it is con-
nected. Figs. 10 and 1035 are eniarged dia-
grams illustrating the method of operating
the intermittent feed of the coal and the mov-
ing fire-bars, as hereinafter explained. Kig.
11 IS an enlawed section of the lower Sulfaoe
of the feedmﬂ'-&pel ture, illustrating the man-
ner in which we prefe1 to pwotally connect
thereto the distributing gulde plate and the
mechanism employed for raising the same
for closing the said aperture, as hereinafter
explained. Figs. 12 and 13 are enlarged and
detached plan and frontviews,respectively,of
the said guide-plate. Fig. 141saplan viewof
the fire-bars of the furnace, showing, partly
in section, the mechanism foroperating such

1 of these as are movable according to and for

the purposes of our invention.
We carry ourinvention into effect by cast-
ing or otherwise constr uctm..q,, of sheet-iron or

other suitable metal, a casing A, preferably

of the shape shown in Figs. 1 and 2, the lower
mouth of which, «, is passed thr 011011 and fits
an aperture in the furnace B, ;|ust above the
door C, whereat the said casing is bolted or
otherwise fixed, the upper mouth of which is
constructed to reeeive a hopper D, preferably
shaped and provided with a slopihg mouth,
as at Figs. 1 and 2.

Through the said casing
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A passes a horizontal spindle or shaft K, pref-
erably rectangular or polygonal in eross-sec-
tion for so much of its length as is inclosed
within A, and upon this portion is mounted
a series of shortsleeves or collars b, each hav-
ing attached thereto or formed integrally
therewith and extending outwardly therefrom
a propeller-like blade ¢, (shown detailed by
Irigs. 7, 8, and 9,) the said sleeves or collars
being arranged in such a manner upon the
said shaft E that the said blades form a helix
or spiral projection radiating therefrom; or

in lieu of a series of said sleeves b, each car-

rying a blade ¢, we may employ one such
sleeve of a length equal to the said series,
from which the desired number of blades ¢
may project in like order.’ |

The shaft or spindle K being carried in suit-
able bearings (which may or may not be the
ends of the casing A) has pivotally mounted

upon one end thereof a pair of triple-eared

plates,suchasF, Fig. 104, the upper and lower

earsof which,d and d’, respectively, are bolted
togetherin suach a manner that a space exists |

hetween them, and in this space is mounted
and keyed or otherwise fixed upon the shaft
E a ratchet-toothed wheel, such as G, FKig.
104, while a weighted pawl e18 mounted upon
the bolt connecting the lower ears d’' and en-
oages with the teeth of G. The third pair of
ears '’ of the plates K are at right angles or
thereabout with the ears d d’ and are bolted
together in like manner, and upon this bolt
is pivotally connected the lower end of a ver-
tical rod H, the upper end of which is con-

nected to a short crank, cam, or eccentric

upon a power-shaft, or to any other suitable
motion by which an up-and-down vertical
movement may be imparted thereto, an ad-
justable joint in the upper end of which said
rod may, if necessary, be employed to govern
the extent of such movement.

The fixed fire-bars J of the furnace are pref-

erably borne at the front or both ends upon
a transverse bar or bars, plate or plates f,
rendered adjustable vertically by aset-screw,
stuch as g, Fig. 2, while the movable bars K
are preferably recessed upon their under sur-

faces at ¥ and ' and -when in their normal

positions rest npon transverse bars or plates
i and 7/, rendered adjustable vertically by
set-screws, such as 4, the said movable bars
K extending at their front ends beyond the
fixed bars J, whereat they are each provided
with an aperture m, preferably but not im-
peratively formed as shown in Fig. 2, but
which may vary according to the motion de-
sired to be imparted to these bars, as herein-
after -explained, but for the purposes of de-

scription we assume that they are so.formed,
and passing through these recesses is a cam

shaft or spindle 1, the bearing ends of which
are journaled in suitable brackets, such as

M M’, and that extending through the latter

has keyvedorotherwise fixed thereon aratchet-

wheel G/, and pivotally triple-ear plates Ii',

Irig. 10, the upper and lower ears of which,

| nand %/, are bolted togetherin the same man-

ner as the plates ¥, before deseribed, with the
lower one 7' carrying a pawl ¢, Fig. 1, sub-
stantially as at Fig.10. To the central or
horizontal ears n'’ of the plates F'is pivotally
connected the lower end of a rod II', the up-
per end of which is connected to the lower
end of the rod H, before described, such con-
nection between H and H' being either by a
link or by forming two eyesin the ears d’ of
the plates I, the upper eyes of which may be
connected to the lower end of the rod I, while
the lower eyes of same may be connected to
the upper end of the rod ', as suggested by
d'"" in Fig. 2, the object of this being that the
vertical movements of I and I1' may be i1den-
tical and both receiving motion from the same
source. --

Referring again to the casing A and the

| views TFigs. 11, 12, and 13,the lower surface

of the mouth ¢ of this has pivotally con-

nected thereto a guide-plate N, upon the up-

per surface of which are radial ridges p, and
the said plate is arranged to be raised and
lowered by a worm-wheel O, fixed upon one
of its pivoted ends, engaging with a worm P,
operated by a wheel or handle, such -as »,and

when the plate N islowered, as shown by the
| full lines in Fig. 2, this and its ridges pserve

to distribute the coal fed through «a, which
would be spread by this onto a perforated
plate R, Fig. 2, and from this onto the initial
end of the fire-bars, but when (as shown by
dotted lines in Fig. 2) the plate N is raised
this closes the mouth of ¢ and prevents the
coal in A from becomingignited by the flames
from the furnace.

Referring again to the fire-bars J and K, it
is found in practice thatthese burn and wear

out at their back ends more quickly than

elsewhere, and toaccommodate such wear we
construet thisend of these renewable by form-
ing in that part of their uppersurfaces a re-
cess, such as s, Fig. 4, and to occupy such re-
cesses we provide portable pieces, such as 7,
Figs. 5.and 6, which may be of chilled iron or
steel, which are retained in position by form-
ing the ends of these V-shaped, as shown by
the plan view, Fig.-5, and by providing like-
shaped apertures in the fire-bars at each end
of the recesses s, with which the ends of ¢
engage, as shown in Fig. 14, and, further, by
suitable pins or dowels w upon ¢, which en-
oage with like holes in the fire-bars.

The manner of operationis as follows: The
coal being deposited in the hopper D, and in-
termittent motion imparted to the rods Il and
H', the former of these rods, by oscillating the
plates F, would, by the pawl ¢, impart an in-
termittent rotary motion to the ratchet G,
and consequently the shaft I and the pro-

peller-like blades cthereon, in the direction of -

the upper arrow, Iig. 2, the said blades regu-
larly and evenly breaking thecoal and push-
ing it through the open mouth of ¢ onto the
cuide-plate N, and by reason of the convex
formation [of this and the ridges p thereon
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the coal would slide from this and be de-
posited evenly and in all directions onto the
plate R, and from this onto the front or ini-
tial end of the fire-bars J and K. The in-
termittent vertical motion of therod H would
impart a like motion to the rod ', and this
by oscillating the plates ¥’ would, by the
agency of their pawl ¢, impart an intermit-

- tentrotary motion to the ratchet-wheel G',and
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consequently the cam-shaft L, in the direc-
tion of the lower arrow, Fig. 2, and this inits
course of rotation would by colliding with
the upper portion of the aperture m first
raise the front end of all the bars K above
the fixed bars J, and continuing on would
push the same bars backward in the direc-
tion of the arrow X, Fig. 2, and as the wider
portion of these adjacent to the recess 1"
rose upon the bar or plate 4’ the back ends
of the bars K would be also raised, and by the
return motion of the cam I the said bars K
would be agaln returned to their normal po-
sition, as shown in Kig. 2. DBy this meansthe
whole of the alternate bars K are caused to
first rise above the fixed bars J and then
travel horizontally between them, lower and
return to their original position once toevery
revolution of the cam-shaft L, the adjust-
ment of the screws i /' serving to regulate
the distance that the bars K may in their re-
turn motion fall below the level of the fixed
bars J, and by this continued horizontal mo-
tion of the bars K the fuel would be gradu-
ally carried from the front to the back end
of the bars in short and regular stages, the
rise and fall of these above and below the
bars J serving to break up the clinkers, clear

The combination may be varied as desired
the air-spaces, and effect perfect combustion
of the fuel, ultimately depositing the ex-
hausted portlon of the fuel into the ash or
clinker pit at the end of the bars in the usual
way.

We may find it convenient or desirable that
certain of the bars K may have a motion dif-
fering from or to a greater or lesser extent
than the others, and it is obvious that this
may be easily effected by altering the shape,
length, or height of the apeltures m 1n such
bars |

The method of and means for raising the
guide-plate N for closing the mouth a will
be fully understood and the mnecessity for
doing so fully conceived by all person con-
ver Sant with stoking without further ex-
planations.

We may find it desirable to provide more
than one recess, such as s, in the upper sur-
face of the fire-bars for the reception of re-
newable portions, such as ¢, an example of
which is shown by {'in Ifig. 2 and 1t is obvious

that the same method of prowdmﬂ' renewable

portions 1s applicable to the fire-bars of all
furnaces whether the said fire-bars be fixed
or otherwise. |

Having now particularly deseribed our said
invention, we declare that what we claim is—

1. In combination with a furnace, the cas-
ing having a horizontally-extending mouth
projecting into the furnace, the ribbed dis-
tributing-plate hinged to the bottom of said
casing, means for raising and lowering said
plate, a spiral feeder horizontally arranged
in sald casing with means for imparting a
step-by-step rotation thereto, and a hopper
mounted above said casing, substantially as
described.

2. In an improved mechanical stoker for
furnaces, the combination of a casing such as
A, carrying a hopper or receiver such as D,
and having a mouth such as a entering the
furnace B, and carrying a guide-plate such
as N, arranged for closing the mouth of a by
suiltable gearing such as O, P, r, the shaft
K carrying propeller-like blades such as ¢,
arranged 1n helical form, and the means for
imparting intermittent motion to such shaft
by a ratchet-wheel such as G, operated by a
pawl such as e carried upon a double plate
such as F mounted upon E, and caused to
oscillate by the means of a rod H receiving
1intermittent motion from a cam, crank, eccen-
tricorthelike, operated bya power-shaft, sub-
stantially as and for the purposes herein de-
scribed and shown by the appended drawings.

3. In combination with the mechanical
stoker a cam-shaft such as L, intermittently
rotated by a ratchet- wheel such as G, oper-
ated by a pawl such as ¢’ upon a double plate
such as K, caused to oscillate by the means
of a rod H’, connected by a link or otherwise
to and receiving motion from the rod H, the
movable fire-bars K arranged alternately
with fixed bars J and having apertures such
as m operated bythe cam- shaft . and mount-
ed upon adjustable bars & &/, the said bars
K and J having removable and renewable
portions such as ¢, substantially as and for
the purposes herein described and shown by

-the appended drawings.

4. A grate-bar for boiler-furnaces having
a cut-away portion terminating in inclined
walls combined with a removable reinforcing-
plece having beveled ends corresponding £
said inclines and having a pin projecting
from its bottom face and entelmcr a recessin
the grate-bar, substantially as deseubed

In witness Whereof we have hereuntosetour
hands in presence of two witnesses.

WALTER ARTHUR AYRES.
HAROLD PELHAM RANGER.
Witnesses:
GEORGE THOMAS HYDE,
SAMUEL JOHN EARL.
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