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UNITED STATES

PATENT OFFICE.

FRANK C.

ARMSTEAD, OF PITTSBURG, PENNSYLVANI'A, ASSIGNOR TO THE WESTING-

BOUSE M.:CHINE COMPANY, A CORPORATION OF PENNSYLVANIA.

MECHANICAL STOKER FOR FURNACES.

93%,206.

) Speciﬁcation of Letters Patent.

Anplication filed October 18, 1908. Serial No. 339.520.

To all whom it may concern:

Be it knewn that i, Fraxx (0 ARMSTEAD,
a citizen of the United States, and a resident
of Pitt=burg, in the county of Alleghenyand
State ‘of Pennsylvania, have made a new
and uscful Invention in Mechanical Stokers

for Furnaces, of which the follawing is a-

specification. .

My -invention, relates (o apparatus em-
ployed forduntomatically feeding fuel to fur-
naces, and partienlsrly to that- type of such
apparatis, which embodies a series of ‘grate
bars having a reciprocating- or back and

forth movement us distinguished from tle

5 type having grate bars mounted upon end-

Jess chains which move continuously in one

direction. _ '
Ope of the objects of my invention is to

provide a stoking ‘apparatus in “which- the

+ fnel plates shall havean approximately heri-

zontal back and forth movement, instead of
.a rocking or tilting' movement, and which
will therefore serve to force the fuel forward
step by step instead of to merely drop it
from each fuel.plate to the next in the series,
thereby enabling ine to employ a grate which:
more nearly approaches a horizontal plane,
than is possible in grates with tilting plates.

- Another object of my invention is.to pro-
vide a simple, effective and reliable, means
for lowering and raising the dumpihg grate
when desired. o '

. A further object of my invention is to pro-
vide a simple and effective means for dis-
charging materia} from the dumping. grate
without lowering the grate. 7 :

" . A further object of the -invention is to

40

~ adaptqd to the intended

" ing-my invention,

provide a removable bearing ‘bar-for the’
dumping grate and an improved angle plate

therefor. both of which shall be peculiarty
service. _

" In the accompanying drawings, illustrat-
Fignre 1 is a view, par-

" tially in side clevation and’ partially in see-

45

tion, of a mechanical stoker embodying my

‘improvements and portions of the furnace

structure that-are directly associated with.

the stoker mechanism. Itig. 21is a detail, sec-
.tiona! view of « portion of the fiel-feeding

rate along the line A—XA of Fig. 1. Trig. 3
is an end elevation of the apparatus illus-
trated in Fig. 1. Fig. 4 is a side elevation

of the principal parts of the operating mech-

" anism located outside the furnace in connec-

tion with a sectional. view of the feeding ‘ae-
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vice. Fig.5 ‘s a detail view of a locking de-. -

vice for the d mping ¢ -até operating mech-
anism, Fig. 6 is a side view of a portion of
the mechanical stoker in ‘connection with a
dump, grate. shown partially in section for
conventence of description. .

The furnace. apart from’ the stoking ap-
paratus which constitutes my present inven:
tion, may be = any suitable and approvec
type, as reganis form and materials, and, I

hiave therefore shown o the drawings only:

so mué¢h of rthe .furpace structure as, will
erve to illustrate the.connection of my stok-
ing apparatus therewith. ~

““As indicated in Figs. 1 and 6, the inner

[ end 1 and the bridge-svall 2 of the furnace

ate formed of fire brick, and in ihe angle
formed between these two portions of the
furnace, is located and securely anchored 2
‘metal angle plate 3, having a recess 4 to
veceive the dumping grate bearing bar 5,
which will be more fully hereinafter de-
scribed _ o »

‘ The ¥ront metal wall 6 of the furriace,
having a hopper 7,.a pusher-plate 8 and a
dead-plate 9, may be of nsual construction,
such as is found, for example, in the well
known Roney stokdr. The coking arch, 10,
formed ‘of fire brick and extending back
from the front,plate over the grate, and. the,
metal side bearers 11, which estend from
the front plate 6 to the end wall 1 and rest,
at their inner ends, upon’ the floor 12 of the
ash-pit 13, may also.be of usual'corstruc-
tiony except that, as hereinbefore suggested,
‘the angle which the upper edges of the side
bearers make with a horizontal plane is con-.
siderably less than that which has heretofore

obtained in stokers of this general character.

As here shown, each side bearer 11; two of
which are employed® for - each series of
stepped grate bars, is provided with a series
of bearing reccsses 14, in which yest the
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coi‘res’ponging, rounded, lower edges of the. -

ends of the grate bar frames 15.  Each grate
bar frame 15 is preferably of skeleton struc-.
{ure, as shown in Fig. 2, and is provided
with a "downwardly projecting arm 16, the
end 17 of which is rounded, and these
rounded ends fit into corresponding sockets
18 in an actuating bar 19. The upper edges
of the crate bar frames are provided with
rounded bosses 20, which fit into correspord-
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ing recesses in the fvel plates 2. In order
to prevent endwise movement of the fuel

_ plstes, they may .be provided with tongues
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“other has an opening

99 that fit into corresponding recesses 23 in
the bosses 20. 'The fuel plates may be cor-
rugated and perforated, as set forth in my
Tatent No. 746,656, or have such other struc-

tural features and characteristics &s may be.
found feasible or desirable. The inner end.

or edge of each fuel plate, beginning with
the hopper end cf the furnace, rests upon
the outer end or edge of the next succeeding
plate, but is not attached thereto.

Although the fuel plates have a- loose,
mutual engagement with each other, as
stated, they have very little relative motion
and are all moved back and forth in unison
so as to push the entire body of fuel for-

ward step-by-step and thus insure uniform

combustion and a minimum amount of wear
of the fuel plates and the grate bar frames.
The back and forth movement of the fuel
plates, as above set forth, may be eifected
by means which will be now described.

‘A main shaft 24, that may be operated by
any suitable source of power, is provided
with an eccentric 23, the strap 26 of which
is connected, by means of an arm 27, to a
lever 28. One end of the lever 28 is loosely
supported upon a ‘rock shaft 29 and the
through which loosely

rojects an actuating rod 3v. At the outer
side of the lever 28, the rod 30 is provided
with an adjustable nut 30%, and at the inner
side of said lever, the rod is provided with

‘a fixed shoulder or collar 80° the distance

between the nut and the. collar being nor-
mally such as to insure a considerabje de-
gree of lost motion. The inner end of the
rod 30 is pivotally attached to a block or
connecting member 31 that ix bolted or
otherwise securely fastened to the actuating
bar 19 and preferably also to the arm 16 of
one of the grate bar frames 15.

Tt will be readily seen that the means just
described will etfect the desired back and
forth movement of the grate bars, that the
shoulder 30° will insure rearward move-
ment of the grate bars to the same points
under all conditions of operation and that
the degree ‘of forward movement may be
varied by adjusting the nut 30° to vary the
amount of lost motion between the said
parts and the lever 28. :

For the purpose of feeding the fuel from
the hopper to the grate, I provide a pusher
32 having a rack 32* with which engages a

ear segment 33. This gear segment is rig-
idly mounted upon the rock shaft 20 and'is
provided with an arm 33 that is counected
te the lever 28 by
having a nut 84 by means of, which the
range of movement of the piwsher nay be
adjusted. A more complete illustraiion and

description of the mechanism just described |

a serew threaded rod 34 .

957,206

may be found in Patent No.784,561, granted
to Westinghouse, Church, Kerr & Company
June 13, 1897, upon an application filed by
W. B. Roney and W. W. Churchill.

The bearing bar 3 for the dumping grate
is provided, at its ends, with lugs 35 having
bearing reces<es and is fastened in position
in the recess 4 of the angle plate 3 by mean.
of a removable key 36. The dumping grate

tramie 37 is provided with trunnions, which -

are ~upported in the bearing-recesses of the
lugs 55, and, at its front end, has a down-

wardly projecting member 38 to the Jower

end of which is pivotally attached a raiziny
and lowering rod 39. The outer end of the
rod 39 is connected, by means of a chain 4.
to a chain shackle which is fastened to a
drum 41 that is the hub of a worm-wheel 2
which is loosely mounted wpon the main
shaft 1. Journaled in suitable beaviugs in
a bracket 43 fastened to the front wall of the
furnace, is a shaft 44 having a worm 15 that
meshes with the worm-wheel 42, The end
of the shaft 44 is squared to receive a de-
tachable erank arm 46 by means of which it

| may be rotated and thus turn the worm-

wheel to wind the chain around the dram, or
to unwind the same therefrom, according as
it is desired to raise or to lower the dumping
grate. :

In order to relieve the gearing from strain
when not in use for raismg or lowering the
dumping grate, I provide a locking dog 17,

-which is pivoted to the bracket +5 so as to

be swung inward and engage a notch 43 n
the flattened end of the rod 39.

In Fig. 3 I have shown. side by gide, du-
plicate sets of feeding-grate operating mech-
ani=m and of raising and lowering mechan-
ism for the dumping grate, it being under-
«tood that the furnace there indicated i~ pro-
vided with two sets or units of stoker ap-
yaratus arranged side by side, the two units
Leing alike except for “right and left” ar-
rangement. Any desired nuniber of side-
by-side units may, of course. be employed.
but whatever be the number, only one crank
arm 46 need be provided unless 1t is desired
to raise or lower two or more dimping
grates at the same time. Tt will be under-
ctood without further illustration that the
grates pertaining to the several stoker units
of any installation may be arranged to op-
erate in upison or in alternation, a< may he
desired. by properly adjusting the cccen-
tries 23.

Inasmuch as a cousiderable amount of

| sen-combustible material may collect upon
" the dumping grate ¢
small particles r fragments. 1 provide

that is in comparatively

jeans whereby the grate may be relieved of

ail such material without interrupting the

corvice and witheut entailing the time aud
; labor necessary to lower and raise the grate,
This means «omprises a plurality of grate’
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bars 49 individually pivoted near their up-

per surfaces, in the frame 37, as indicated at
50. and having their lower edges pivotally

and loosely connected to a shaker bar 51, the |

front end of which is pivotally connectéd to
the inper end of a connééting rod 52, The

outer end of the rod 52 is"&étaclinbly con- |

nected o otie end of a.link 53, the other epd
of which is pivoted to an operating lever 54
located opitside the furtace. It will ba seen,

thereforle, that by moving the operating bar

20

25

then freo to be drawn inward throngh the
furnace wall, but is prevented frop: drop-.

30
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backward and forward, the dimping grate
bars may be rocked on their pivots and thus
serve_to- disfodge or dump into the' ash-pit
13 a1l yyon-combustible ma?é'riu.l which is not
too large to pass bétween the spuces formed
ihen the bars are tilted to their full extent.
In order to guard against interference of
this apparatus with the uaising and lower-
ing-of'the dumping grate as a whole, I sur-
round the rod. 52 for a portign of its length
with & tubular-guard 53, the front end of
whieh is pivoted to a .
the furnacé wall 6: ~ It will thus be seen
that when it is desiréd,to lower the dumping
grate, the link, 53 is unlatched from the end
of the :eonnecting rod 52 and the latter is

ping into the furnace pit by the guard 35 in
which ‘it is inclosed. R

The several parts of the mechanism the
structiral features of yvhich are not specif-
ically.illustrated may be of any well known
and “approved , form, material and dimen-
sions, and those,parts which are specifically
illustrated may be-varied, as regards struc-
tural characteristics, to suit the convenience
of the designer or user of the apparatus
within. considerable limits, and I therefore
desix;'e‘it to be understood that all such modi-
fications dr variations which-do not mate-
rially change the mode of operation or, re-

_sult ‘are within the scope of my invention.
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What [ claim as my Invention is:
" 1. The combination with a furnace hav-
ing a bridge wall a fuel feeding grate and
dump’ grate at-the inner end thereof, of an
angle plate provided with a longitudinally-

extending recess in one' leg thereof and lo-

cated between ‘the dump grate and the
bridge wall of the furnace, a bearing bar
for the innerend of the dump grate frame,
and a removable key for securing said bar
in the recess of said angle plate. .
, 2. In: a self-feeding furnace having a
bridge wall the combination with an angle
late provided with a longitudinally-extend-
Ing recess in one leg thereof and located be-
tween the inner end of the furnace grate
and the bridge wall thereof, of a bearing bar
having longitudinally - projecting * bearing

lugs, of a dump grate having trunnions at

5.

“jts inner énd supported on said bearing

lugs, a removable key for securing said bar

lion with an angle

bracket 56 attached to |

3

in the recess of said piste, and méans for
lowering ‘and rsising said dump grate on
satd trunnjons. :

3. In a self-feeding furnace, the combina-
tion with a feeding grate, a main shaft, an

intermediate mechanism for effecting the

operation of the grate, of 2 hinge-supported
dumping grate. a drum on the main shaft, a
chain and a rod connecting said drum with
the free end of said dumping grate, a worm
gear for rvotating said drum and a locking
device to relieve the drum and ot wheel
of strainswhen the dumping grate is in the
nornal position. : S —
.4, In a delf-feeding furnace, the combina-
S‘late having a longitu-
«dinally-extending recess in one leg thereof,
«of a dump grate bearing bar and a remov-
“able key for secpring sald bar in said recess:
"5, In a self-feeding furnace, the combina-
tion with an angle pluie having a longitu-
dinally-cxtending recess in oneﬁeg thereof,
of a’dwmp grate bearing bar and means for
securing said bar in said recess. .
6. In a self-feeding furnace, the combina-
tion with an angle plate provided witi a

recess in one leg thereof, of a bearing bar.

provided with (Tump grate, supporting lugs
and # removable key for sccuring said bar
in said recess. : ~

- t. In combination in a mechanical stolker,
a plunality of pivotally mounted grate bars
arranged in stepped relation, a fuel plate
pivotally mounted on each of said bars ab
one edge only and provided with = lug of

| substantially cylindrieal section and project-

ing above the fuel surface of its piate for
supporting the free edge of the. next adja-
cent plate and for spacing said next adjacent
plice. : ' S

! 8. In combination in'a mechanica) stoker,
a plurality of oscillating grate bars agranged
in stepped relation, and a fuel plate pivot-
ally mounted on each of said bars and pro-

| vided at the mounting edge with a lug pro-

jecting above the surface of its plate for sup-

porting and spacing the free edge of the next
adjacent fuel plate, whereby said fuel plates

are maintained in substantially h £
pupiiions throughout the oscillations of s¢id

_grate bars.

"9, Tn combination in a mechanical stoker,
« plurality of grate bars arranged in stepped
relation, means
bars, and -2 fuel plate pivotally mounted on
each of said bars and provided at the mount-
ing edge with a semi-cylindrical lug project-
ing above the fuel surface thereot for sup-
porting and spacing the free edge of the
next adjacent fuel plate.
~10. In a mechanical stoker, a plurality. of
grate hurs arranged in stepped relation,

weans for oscillating said grate bars, and a
fuel plate pivotally mounted on éach of said
bars and provided at the edge with a pro-

for oscillating said grate.
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j'ecting lug extending above the fucl carry-

. Ing face of snid plate at the rear edge thereof

10

‘and supportirg and spacing the free edge of

the next adjacent plate whereby said fuel
plates are maintained in substantially hori-
zontal positions threughout the oscillations
of said grate bar.

1 11. In combination with a furnace having
a bridge wall a fuel feeding grate and a
dump grate at the inner end thereof, of an
angle plate secured to the bridge wall of the
furnace and provided with a longitudinally
extending recess in one leg thereof, a bearing

. bar on which said dump grate is pivotally

15

20

mounted located within said recess, and a
removable key for securing said bearing bar
in said recess. _

12. In combination with a furnace having
a bridge wall a fuel feeding grate and a
dump grate at the inner end thereof, of an
angle plate previded with a longitudinally
extending recess in one leg thereof and lo-
cated between the dump grate and the bridge
wall of the furnace, a bearing bar provided

|

i
!
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-with bearing Ings for snp}))orting said dump

grate located within said recess, an_over-
hanging lug provided at the upper edge of
said recess, and a removable key for securing

said bar in said recess.

- . 18. In combination with a furnace having

a bridge wall a fuel feeding graic and a
dump grate at the inner end thereof. of an
angle plate provided with a longitndinally-
extending recess in one leg thereof, a bearing
bar for the inner end of said dump grate lo-
cated within said recess, an overhanging lng
provided at the npper edge of saicl recess,
and a removable key for raising said bearing
bar so that it covperates with said lug and 18
secured in said recess. '

In testimeony whereof, I have hercunto sub-
scribed my name this 15th day of October,
1906.

FRANK C ARMSTEAD.
Witnesses: M
Cuarirs W. McGHEE.
E. W. McCALLISTER.
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