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"UNITED STATES PATENT

OFFICE.

RICHARD IIARLEY WILLIAMSON, OF ASIII‘ON U'\TDER LYNE, ASSIGNOR TO
THE DIRECT AUTOMATIC STOKER SYNDICATE LI‘JITED OF MANCHES-

THER, EVG—LA'\TD

AUTOMATIC STOKING APPARATUS.

'SPEGIFICATION farming part of Letters Patent No. 546,371, dated September 17,1885,

Application filed December 18,1894, Serial No, 532,233,

(No model:) Patented in

England October 24, 1894, No. 20,320,

Lo all whom it may coheceri:

Be it known thatl, RicHARD HARLEY WiL-
LIAMSON, a subject of the Queen of Great
Britain, remdmw at Ashton-under-Lyne, in

g the eounty of Laneastel England, have in-

vented certain new and useful Impmvements

in Automatic Stoking Apparatus and.in the

Grates and Fire-Bars of Steam-Generators

and other Furnaces, (for which a patent has

ro been granted in Great Britain, No. 20,320,

dated October 24, 1894,) of which the follow-
Ing is a 8peeiﬁc&ti0n.'

My invention relates to certain improve-

mentsin automatic stoking apparatus, where-

15 by I am enabled to carry into practical effect

certain convenient and economical modes of
moving the fuel from a bunker, hopper, or
heap t0 2 spiral or other conveyer by which
the fuel is carried to the furnace-grate.

20 The invention also refers to 1mpr0vements

in the construetion, operation, and arrange-

ment of the bars and other parts eomposing
the furnace-grate.

10 render the whole matter clear to the
25 reader, I have attached to this specification
- three aheets of drawings, to whmh I will here-

inafter refer.
Figure 1 is a weneral sectional view show-
mg the working of the whole apparatus. Fig.
30 2 is a general plan view, also partly in sec-
tion. Fig 2% 18 & sectional view on line z
of Fig.2. Fig. 3isanenlarged sectional view
which shows the construction, arrangement,
and operation of the bars and othel parts.
35 moreclearly than in Fig. 1. Fig. 4 is a cross-
section of Fig. 3 at the line A B. Fig. 5 is a
similar cro&sﬂsectwn at the line C D, FI'D' 3.
Fig. 6 18 a view of the front end of one of
these bars in the central set which are not
40 positively driven. Fig. 7 is a view of the
rear end of the bar shown at Hig. 6. Fig. 8
is a view of the double rocking Tever which
moves the positively-driven ba,rs Fig. 9isa

view of the front end of one of the posnwelyn

45 driven bars of the sidesets,
The bunker containing the fuel is marked .
E. To move the fuel fr{_)m the bunker K to
the conveyer a, I make use of a horizontal
spiral or screw traverser 0, arranged at the

| foot of the chutle K’, which opens from the so

to be accurately adjusted.

bottom of the fuel-bunker E. The spiral
traverser b extends to the lower end or to any
convenient pointin thelength of the inclined
spiral conveyer a and its casing, by which
the fueliscarried tothe furnace-gratec. The

t employmentof thesaid horizontal spiral trav-

erser O gives a steady and equal feed of fuel
to the inclined spiral conveyer; but I do not
absolutely confine myself to this, as a recip-
rocating - pusher or a traversing apron or
chain might be used for the same purpose.
The shaft 6" of the spiral traverser & carries
a worm-wheel 0% which gears with a worm on
a shaft d, which receives motion thr ough
bevel-gearing d'from the side counter-shaft e,
Whleh is in its turn driven by bevel-gearing
¢’ from the shaft f, which drives the inclined
spiral conveyer «, which raises the fuel 1o
the furnace-grate. The shaft 7 is actuated
from a short shaft f/, driven by a pulley 7=

A sliding shutter ¢ is placed in the bunker-

chute E’ toshutoff the supply of fuel entirely
when desired, and in addition to this shutter
g the mouth of the chute is also furnished
with a shutter 2, which enables the quantity
of fuel advanced by the spiral traverser {
The spiral con-
veyer and traverser are boxed in by suitable
casings, and the casing «’ of the spiral convey-
ers ¢ rise at an angle from the well in front
of the boillers, and so as not to interfere with
the free movements of the attendant or at-
tendants in charge of the boilers. Upon
reaching the grate the casing a” joins a spe-
cially-formed mouth ¢, which opens into the
front of the grate and through which the fuel

is pushed by the spiral conveyer a. The

mouth ¢ carries a separate plate ¢/, this plate
forminga portion of the floorof what we term
a “ coking-chamber,”situated in front of the
bars of the furnace-grate, and in which the
fuel is partially coked before being moved
upon the bars proper.
moved and replaced without disturbing the
mouth 2. If the reader will refer to the plan
view, Fig. 2, he will observe that the front por-
tion of the grate is composed of a number of
plates, which are for the most part perforated

The plate 2" can be re-
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. used for thebars ¢.

~coking-chamber.

o 0"and p p.

with a series of: h(ﬂes large enough to let a
8u
fine ash, but not so large as to let any of the:
freshly- fed or green fuel fall through, . The:
‘plate @’ forms one of these ﬁom-p]ates
. dead-plate is'marked 3. There are: also side
~plates k, rolling plates [, angle-plates m, and
saddle-plates n, the arrangement and fune-
~tions of which will be more apparent as this
~duffice-it to say, in |
the meantime, that the united plates form &
partly- movable and partly-fixed floor to the.
- The fuel isdrawn forward
from: the eakmmehambel by the movements
of the fire- bam, which consist of a center set
o “Thecentral set liesat a higher .
. level than the side sets, as plainly seen from%
EEERRS 4 and 5, and the gaps between the cen- ;
'E?i?;%ual and side sets ale occupied by bars g, |
which carry fingers ¢’, extending atan angle
~from the bars ¢ and bridging the spaces: be-& ;
 tween the sets; or pelfomted pla,tes might be
The spaces between the

iciency of air tllmuﬂ*h and: also to shed

description proceeds.

- sides of the side sets,ief bars and the side of

- spaces.:

40
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25 the flue are also 'oecnlpied by bars ¢% having
. horizontal fingers ¢°; which bridge the smd

SEREE “The central set of ba,zs 0 o’ is car-
~ ried on rollers 7, which permlt of easy to-and-
o fromotionof thebmq
30 that of the central bars the bars o
~~ . positive to-and-fro motion from aeranh-shafb :
gy arranged in front of the grate and driven
e ?b} a worm on the shaft 7, carrying the pulley
7, as clearly apparent from Fies. 1 and 2.
;cm}nectmﬂ rod ¢ extends from each cmnk s’

5 ébene&th_each furnace-grate, and engages with

Teceive

a double rocking-lever v, the pivots 2* of
which are supported in snugs projecting from
the bridge-bars ¢, as shown in Fig. 4.

In 01del to disconnect the bars from the

cran la_-shaft s when desired, we place a saddle-
block v’ over the wrought-iron rod u* and be-
tween the pin »° and the end of the cast-iron
sleeve . When the block is in place, the
whole connecting-rod forms practically one
piece, but when the block is removed the rod
w?slides to and fro on the pin %, which passes
through a slot in the end of the rod u. - The
upper cranked end v of the rocking-lever v
engagces with jawed snugs 0%, projecting down-
ward from the bars o, these being alternately
placed with the bars o’. (See I‘ws 4 and 5.) |
Thus half of the number of the central set of
bars—that is to say, the bars o—are positively
moved by the to-and-fro motion of the cranked
rocking-lever. Across the front ends of the
bars 0 we lay a plate w with a rib w’ extend-
ingacrossthe cranked rocking-lever. Across
the front ends of the bars 0 we lay a plate w
with a rib w’ extending across the under side.
This rib passes through and occupies slots
formed in the positively-moved bars o and
thus locks them together, the plate w moving
to and fro with the bars o and sliding beneath
the front portion of the mouth-plate 2. The

alternate bars o’, which are not connected to
the rocking-lever v, are moved either by fric-

The:

It may be Imtecl here .

N
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the other.

| ‘ﬂ:hcm the central set.:

tion that the fingers ¢° lie horizontally. _
| side sets of bdrsp__p are moved in a reverse ., o
direetion to the cenfral set and are operated. . ..

546,371

tional contact with the moving-bars oor by
the aforesaid riky 1w’ on the plate w,thesaidrib
“occupying longer: clemmfr-slots in the front
ends of the bgws o/, as. showa in Kig, 6,and .-+
ab .tunes_:to. jOg or move _t_he sam al-
:- ftematef frictional-bars o’ .in one direction: or:: . .
“As the rib has aclearing-spaceon .
;eaen side when in the slots of the friction-bars .
o', these bars are moved to a more limitedex- &
tent than the bars o, which are positively re-
ciprocated by the double-cranked lever . _
carule,when at work thealternate friction-bars: .
o' aremoved toand fro by mere frictional con-
tact, and to limit their play when such is tho
ecase I form therear ends of the bars,asshown
at Fig. 7, with abutments 0° and interpose a
stopx; which prevents the frietion-bars from
émownﬁ in either direction morethana certain
and ﬁ‘ied limited extent. A% inthe case of the
‘bars o, the friction-bars o’ alba rest and roll
on the antifrictional rollers 7.
a differential motion between each alternato
‘barof the central: set, and ¢linkers are more ao: .
| readily broken up and the fire kept lwei?
Asalready stated, the central set of bars o o
18 ﬁankpd on each side by a set of side bars:
p ', the said side bars lying at a lower level
Thespaces between the gz
eentral and SldB,S@tb of bars are: bridged by
the bars ¢, with -angular fingers ¢’ REREEE
spaces between the outer bars.of the sidesets .
and the ﬁsides of the boiler-flue arealso brideed 0
by bars g*of a %zmﬂar make, with the emep-f
A :

by crank-pins 2% which might carry anti-
friction sleeves, and which extend from each
side of thelower vibrating ends of the ¢cranked
rocking-lever v and engage with jawed snugs
p%, which extend downward from the bars p
as shown in Fig. 9. Each alternate bar p is
thus positively “moved by the rocking-lever
just as the bars o of the central set are posi-

‘tively moved, buat in the reverse directionn.

The friction-bars " are not similarly posi-
tively moved, but are moved 1n the same man-
ner as the friction-bars 0" of the central set.
The rolling plates { are formed with ribs,
which engage with slots 1n the side sets of
bars p p’, “the said slots fitting the ribs in the
case of the positively-moved bars 1 and hav-
ing clearance in the case of the friction-bars
p’. In short, there is no difference in the

‘method of actuating the side bars from the
‘already explained, method of operating the
1 central bars.
‘to the dead-plate 7 and are supported at the

The rolling plates [ extend up

front by auntifriction-rollers, which need not
be shown. Fixed side plates £ (see Fig. 2) fill

- up the spaces between the roliing plates {and

the sides of the flue, while inclined angle-
plates m occupy the spaces between the
mouth-plate 2 and the rolling plates/. Inthe
case of the central set of bars o o, the for-
ward motion of the bars, combined with ihe
curved droop or fall oi the bars, causes the

Thus thereis
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fuel to be fed or moved forwa,rd, On the re-

turn stroke of the bars and plate w the front

edges 7¢ of the mouth-plate 4’ prevents the
fuel from returning with the plate 1, so that
the next forward stroke of the bars carries
the fuel farther forward and causes it to ad-

vance as it is consumed. The same opera- .

tion goes on in the case of the side bars,
and to present an obstacle to the return of

the fuel on the inward stroke of the side bars
we provide saddle-plates m, which extend

across the rolling plates and side bars and so
obstruct the return of the fuel. While this
forward feeding of the fuel is being carried
on by the bars, the spiral conveyer continu-
ously lifts the adjusted proportions of fuel
from the bunker or heap and deposits it in
the coking-chamber, where it is partially
coked before being moved forward by the bars.
At the rear of the bars is a frame x, the top
of which acts as a stop to limit the play of the
friction-bars.
door 77, which can be opened by & chain from
the front of the grate, so as to permit of
ready cleansing and raking out of theclinkers
and ash. Behind the bars is situated an up-
wardly-sloping shelf z, upon which the burned
clinkers and ash drop from the ends of the

 bars, and up which they are pushed by the

30

4C

45

motions of the bars until they drop over the
edge of the shelf into the furnace-flue, from
whence they can be raked tbrough the swing-
door and removed. A bridge is or may be
placed atasuitabledistance behind theshelf 2.

Although I have referred to the arrange-
ments as more particularly applicable to the
farnaces of steam-generators, the same might
be used in the construction and operation of
furnaeces other than those used for steam-rais-
lng purposes. |

T elaim—

1. In combination in a furnace, the recip-
rocating grate, means foroperating the same,
the feed mouth ¢ at one end of the grate and
the ledge 72 over the grate bars and means

for feeding the fuel up through the feed .

~mouth and over the ledge ¢°, the said grate
~ barsextending and working beneath the said

§5aQ
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overbanging ledge <%, substantially as de-
seribed. - o -

2. In combination in a furnace, the grate
barsand the plates s having feeding openings,
the rolling plates I and the plates %, m, form-
ing a floorfora cokingchamber, substantially
as described.

3. In combination in a farnace, the recip-
rocating grate bars having notches, the plate
extending acrossthe bars having a rib fitting

in the notches and a second series of bars

having wider notches to receive a limited
amount of movemert from the plate and

The frame coniains a swing-

front end of said bars having a

means of operating the bars, substantially as
described. |

4, In combination in a furnace, the recip-
rocating grate bars, the bearings therefor,
and means for operating the bars comprising

04

the rod 1, the rod w?* having & sliding econnec-
tion therewith and the removable collar "

with means for holding the samse in place.

5. In combination in a furnace, the recip-
rocating bars having notches the plate w ex-
tending across the bars having a rib engag-
ing the notches, means for operating the bars
and the ledge 7° under which the plate w ex-
tends, substantially as described.

6. In combination in a furpace, the grate
comprising the elevated section of bars, the

rAS,

side sections in a lower plane, the saddle

plates n over the side sections, the mouth
plate ¢’ over the elevated section of bars and
means for operating the bars.

7. In combination in a furnace, the grate
bars, with means for moving them length-
wise and the upwardly sloping shelf at the
rear end of the grate bars, said shelf being be-
low the bars whereby the rear ends of the
bars will act directly npon the material on
the shelf, substantially as described.

3, In combination in a furnace, the recip-
rocating grate bars, a coking chamber at the

1oor ¢om-
posed of plateswith small perforations therelin,
said plates being arranged in different hori-
zontal planes to provide a central elevated
portion, the feed mouth opening up through
the said coking chamber floor at the central
elevated portion and means forreciprocating
the grate bars below the plane of the said
floor, substantially as deseribed.

9. In combination, the central elevated sec-

tion of grate bars, the side sections 1n a lower

plane, means for reciprocating the bars, the
feed mouth opening up in front of the ele-

vated section and means for feeding the fuel

through the same, substantially as described.

10. In combination, the central elevated
section of grate bars, the side sections in &
lower plane, the means for reciprocating the
orate bars, the feed mouth ¢’ andledge +° ex-
tending over the central elevated sections of

{ bars and the plates [, &, m, arranged laterally

of the feed mouth, and in line with the lower
section of bars, said plates forming the floor
of a coking chamber at the front endsof the
grate bars, substantially as desecribed.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

- RICHARD HARLEY WILLIAMSON,
YWitnesses:
- DaAavip FULTON,
FREDERIC HARRISON,
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