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SPECIFICATION forming ¥ ne.rt of Letters Pe,tent No. 71 1 668 de,ted. October 21 1902

| Applleetwn filed OBteber 30, 1901,

Serial No. 80, 484 (No model)

To all wfwm iE TMQY COnCer:

Be it known that I, ELLICOTT MOCONNELL -

a citizen of the Unlted States, - residing in

‘Brooklyn, county of Kings, and State of New

York, have invented a new and useful Im-
provement in Mechanical Stokers, of which
the following is a full, clear, and exact de-

serlptlon reference bemﬂ' had to the accom- .
panying dra,wmn‘s, Whlch form a pert of this |

specification.
- The lnvenmon relatee tom echamcal stokers

The main object of the invention is to so |

construct a mechanical stoker as to adapt 1t

to a locomotive.
- The invention also hes for 1ts ob,]ecb to au- |

tomatically shake the grate of the fire-box;

to construct the hopper from which the coal |

is fed in such a way as to permit ready access
to the fire-box; to break up any large pieces
of coal that may be fed to the hopper before
they are delivered. to the stoker; to equally
distribute throughout the length of the grate
the coal forced from the stoker and to pro-
vide certain nevel and advantan‘eoue details

of construction.
Mechanical stokers-as apnhed to station-

ary furnaces are old and well known, and
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the economy which they effect in the consump-
tion of coal, as well as the manual labor which
they save, are now well recognized. Hith-
erto, however, they have not been success-
fully applied to locomotives, because of the

lack of room in the rear of thelocomotive for |

the stoker-actuating mechanism, because of
the difficulty of arranging the hopper and the
actuating mechamsm f01 the stoker in such
a way as to get ready access to the fire-box for
the purpose of cleaning the fire, removing

¢linkers, or temporary hand -firing, and be-

cause of other difficulties of adaptation. In
my invention I overcome these difficulties by |
an entirely new arrangement, wherein the

- stoker - actuating mechamsm 18 . located in

45
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front of the stoker and in proximity to the
front driving- wheels of a-locomotive and
wherein the hopper is made foldable in such
a way that access may be 1ead11y had to the
fire-box. -
In the dlﬂ,Wlﬂ“‘b Fw‘me 1is a side eleva-
tion of a loeomonwe m‘nh my invention ap-
plied. Fig.21s a longitudinal section show-

]

grate-shakingdevices, and hopper.
a transverse section on the line 3 3 of Fig. 2.
Fig. 4 is a transverse section on the line 4 4
of Fig. 2.
the line 5 5 of KFig. 2. Fig. 61is a plan show-
ing & modified form of hoe and Fig. 7 18

arrangement of trough and hoe.
A is the fire-box of a loeomotwe
X is the boiler.

being shown as extending transvereely and

fire-box. Beneath this open space and ex-

trough C, of steel, cast-iron, or other suitable

dimension of the ﬂrate-surface

may be otherwise suitably attached beneath
the grate-surface

coal.

locomotive above the rear end of the trough.

) tudm&lly of the trough. Extending between

f, from which are hung hoes F.

swing of the hoes.

Coal being fed into the hopper it passes_

‘the twosets being.separated by an open space -
extending longitudinally and centrally of - the

‘The forward end of the '
trough 18 lnchned to prevent packing Of the

the two channel-irons are cross- bars or axles

G represents stops to limit the beekwa,rd-.

Fig. 3is .
55
Fig. 5 is a sectional plan viewon -

transverse sectional view showing a modiﬁed I

The grate of the. fire- box is composed. of'-
two sots of grate-bars B B’, said grate-bars

tending lonmtudmally of the fire-box is a o 3
0.
material, equal in length epproxnnate]y to
the length of the fire- box or the longitudinal

ThlS trough
‘is bolted to the mud-rmg of the fire-box or

75

Dis ehopper seeured tothe foot plete of the' R _'
8o .
E E are two channel-irons extending 10110'1-_'. R

thence into the trough. Reciprocationin the

channel -irons E E causes the coal in the

trough to force the hoes F downwardly and
backwardly against the stops  at the begin--

ning of each feedlnw stroke, while durmtr the

’ remamder of the feedmg stroke the hoes -
‘through the open central space-between the |
two sets of grate-bars and transversely over =
On thereturn stroke the coal
remammg in the trough causes the hoesto
100

force the coal forwardly and upwardly

the grate- ba,rs

ol wplilly J— S

swing forwardly and upwmdly, so that they

will shde over the coal remaining in the ' =
trough. The lower end of each . hoe is pref-
era,bly tapered and inclined toward the rear, '

ingin deta,ll the bottom of the fire-box, stoker, | thereby imparting a downwerd and baekwerd' |

I direction of the length of the trough of ‘the B

90 .
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- of coal,
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direction to the hoe at the start of each feed-
ing stroke. T'he tendency to an uneven dis-

tribution of the coal may be avoided by vary-
ing the length and the normal working in-
clination of the hoes. Asshown, one of said

hoes is of about half the depth of the trough
and is suspended from a cross-bar hung about
half-way between the top and bottom of the
trough, while another of said hoes has its
stop located in front of a vertical plane
dropped fromits axis. Thelocation and num-
ber of these small and inclined hoes will de-

pend upon the particular construction of fire-

box to whiceh the stoker is applied, a short or
narrow hoe being used at points where there
iIs a tendency to feed a disproportionately
large amount of coal and the inclined hoes
being used at points where the opposite tend-
ency exists. Thus the coal may be distrib-
uted evenly throughout the length of the fire-
box. Tofurtherinsuretheeven distribution
I secure to the trough a series of de-
flecting - plates R, extending upwardly and
forwardlyand having any desired inclination.
The function of these deflecting-plates is to
insure the coal being deposited on the grate
at a point in advance of where it leaves the

trough, thus obviating the tendency to feed

an undue proportion of (30&1 into the front of

the fire-box.
To impart a reciprocating movement to the

stoker, I secure to the framing of the loco-

- motive beneath the boiler and in proximity

to the front driving-wheels a motor H. This
motor consists of a cylinder and piston and
valve-gear by any ordinary construction, the
same being driven by steam from the boiler
or by compressed air from the air-brake sys-
tem. This piston-rod N is secured to the
channel-irons E K by means of a knuckle-
joint I. DBy this arrangement the stoker and
the coal are pulled forwardly, not pushed, at
eaeh feeding stroke.

Secured to the top of the channel-ir ons at
the hopper end of the trough is a flat plate K,
toothed at itsfront end. (See Figs. 3 and 5. )
The plate is so located that it moves for-
wardly under the mouth of the hopper at each
feeding stroke, crushing and breaking any
large masses of coal that may lodge there.
Thls insures at all times the free passage of
coal from the hopper and prevents large

- masses or lumps from entering the trout?‘h

55
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and obstructing the normal Operation of the
hoes. At the beginning of the feeding oper-
ation the teeth are below the rear edge of the
hopper-apertare. The plate is longer than

the length of the stoker and thus before the

stoker has completed its feeding stroke the
plate entirely covers the mouth of the hop-
per, thus preventing coal from dropping in
behind and blocking the reciprocating mech-

anism.

I have provided the following mechanism
for shaking the grate continuously duaring
the stoking operation. Secured to orcastin-

1
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secured to or integral with each grate-bar B’
is a lug S’. The lugs S 8§’ are secured, re-
.spectwe]y, torods TT’. A reciprocating mo-
tion imparted to these rods causes the grate-

bars to oscillate through a very small are,

breaking up the fire and cleaning out the
ashes. The following means are provided
for reciprocating the rods ' T" and for con-
necting and disconnecting said rods and thell
actuatmfr mechanism,.

Uisa rockmﬂr lever pivoted to the boiler.

V is a link pivoted at one end to the rods
T T and at the other end having a recess v,
engaging a pin « on the lever U.

- h' h? are tappets on the piston-rod A.

‘bars continuously during the stoking oper-

'Y of the locomotive.
hinged at 1ts base to the footboard, so as to

W is a bell-crank lever pivoted to the fram-

ing, one end of which engages the link V,

while the other end is operated from the cab
by means of a rod w.

With the parts in the position shown the
tappets will strike and rock the lever U back
and forth during the stoking operation, the
lever U imparting through link V a recipro-
cating movement to the rods T T, thereby
oscillating the grate-bars, as above described.

It may be advisable to shake the grate-

ation. If it is desired to suspend the grate-
shaking for a limited time while (3011131[11]111'“‘

| to stoke, the bell-crank lever W by means

of the rod w is lifted, thus disengaging the

link V from the rocking lever U.

Of course it is necessary occasionally for
the fireman to have access to the fire-box for

the purpose of cleaning the fire or removing

clinkers that may accumulate. Further, in
case of anyderangementof the stoking mech-
anism hand-firing would be necessary. The
hopper, being located under the fire-door,
would, if of the ordinary construction, be se-
riously in the way, particularly during hand-
firing.
ner, so that 1t can readily be gotten out of the
way 1n any of the above contingencies. The
front wall d of the hopper, next “to the back of
the boiler, is rigidly secured to the foot-plate
The rear wall d' is

be capable of folding backwardly and down-
wardly. Each of the side walls ¢/? ¢? is simi-

larly hinged at its base to the foot-plates, so

as to be capable of folding outwardly and
downwardly. Thus the rear and two side
walls of the hopper are capable of being folded
down flat on the foot-plate.  The rear wall d’

‘has spring-catches d* d*°, which engage side
‘walls d* d? and hold them in their normal po-
The side walls d* d?® have spring-
| eatehes d° ¥ which engage the rear wall d’

sitions.

and hold it in its normal posﬂ;mn
In Kig. 6 I have shown a modified form of

‘stoker 1n which for the channel-irons It K is

subpstituted a rod L, on each side of which are
hinged on vertical axes hoes M, which are
adapted to fold outwardly and backwardly on
the feeding stroke until they contact with the

tegral with each grate-bar I is a lug S, and i1 stops N and which are swung forwardly and

I constructthe hopperinanovel man-

70

75

30

OC

95

100

105

I1TG

115

120

125

130




- I0

.15

~ the stoker I refer to the end towal d which the

- 20

inwardly by the coal remaining in the troufrh I its crra,te of a stoker, havmﬂ' reelproeatmw
p&rts anderneath the ﬁre box a,hopper adapt-
ed to feed coal to the stoker, means for actu-
ating the reciprocating parts of the stoker,
grate-shaking devices connected to the grate-

during the return stroke.

In Fig. 7 I have shown the stoker construct-_

ed as follnws Sliding within the exterior

trough C is an mterlor trough O. Secured

between the walls of the extermr trough are
cross-bars or axles p, and pivoted thereon are
hoes P.. In this modification the interior
trough is connected to the piston, and thereby
reelprocated On the feeding stroke the coal

pushes the hoes upwardly and’ forwardlyaway |

from the stops Q, and the coal in front of the
hoes will be forced upwardly into the fire-box,

as in the operation of the Qtokers ]1erelnbe--

fore described.
In speaking of the front or forward end of

coal is fed.

Having now fully descrlbed my invention,

what I clalm and desire to protect by Letters

-~ Patent, 18—
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1. The combmatwn mth a loeomotwe and

the boiler and fire-box t,hereof of a stoker un-

derneath the fire-box, means for imparting

motion to the movable partof the stoker, and
a hopper at the rear of the fire-box-and above |
- the stoker, said hopper having side and rear |

walls hmged at their bases so as to be fold-
able downwardly flat on the foot-plate.

2. The combination, with a locomotive and
the boiler and fire-box thereof of a stoker un-
derneath the fire-box, motwe power carried

- by the locomotive located in front. of the

35
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- neath the

EE

60

neath bhe

stoker and connected with and imparting mo-

tion to the movable part of the stoker, and a

hopper at the rear of the fire-box and above

the stoker, the front wall of said hopper be-
ing fixed and the side walls and rear wall be-
ing hinged at their bases so as to be foldable
downWardly flat on the foot-plate. - |

3. The combination, with the fire-box, of a
stoker, hav1nw remproeatm parts, under-
re- box a hopper adapted to feed
coal to the snoker means for actuating the
reciprocating pmts of the stoker, a toothed

plate connected to and moving with the re-

ciprocating parts of the stoker, sald plate be-
ing adapted to slide undemeath the mouth of
the hopper and break the lar e lumps of coal
fed therefrom.

4. The combination, with the fire-box, of a
stoker, having remprocabmw parts, under-
fire- bo*c a hopper adapted to feed
coal to the stoker, means for actuating the re-
ciprocating parts of the stoker, a homzontally-
disposed plate connected to and moving with

the reciprocating parts of the stoLer said-

plate being adapted to slide underne&th the

mounth of the hopper and having teeth in its

front edge, the length of said plate being

-greater than the length of the stroke of the
reclproc(mtm parts of the stoker, whereby | s

the ceal is broken as 1t is fed from the hop-

per and whereby the mouth of the hopper is

closed before the forward stroke of the recip-

rocating parts of the stoker is completed.

|

|

downwardly
catches on the front wall engaging and hold-
ing the side walls in their normal position,

and spring-catches on the side walls engag-
ing and holding the rear wall in its norma,l |

3

bars,_reeiproeating devices moving with the
reciprocating parts of the stoker and adapted
to engage and actuate the grate-shaking de-
vices, and a toothed plate connected with and

moving with the reciprocating parts of the
stoker said plate being adapted to slide un-.

derneath the mouth of the hopper..
6. The combination, with a locomotive and
the boiler and fire- boxthm eof, of a stoker un-

by thelocomotive located in front of the stoker

and connected with and imparting motion to

the movable part of the stoker, and a hopper
at the rear of the fire-box and above the

70

75

80".

| derneath the fire-box, motive power carried

stoker, the front wall of said hopper being -
fixed and the side walls and rear wall being

hinged at their bases so as to be foldable
flat on the -foot-plate, spring-

p031t10n

7. The combmatlon mth a loeomotwe and.

| the boiler and fire-box thereof of a stoker un-

derneath the fire-box, means for imparting

motion to the movable part of the stoker, and

‘a hopper at the rear of the fire-box and above
the stoker, said hopper having side and rear -

walls hmﬂ‘ed at their bases so as to be fold-

able downward] y flat on the foot- plate, spring-
catches on the front wall engaging and hold-
ing the side walls in their normal position,

| and spring-catches on the side walls engag-

90
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ing and holding the rear wall in 11;3 normal

| posﬂslon + _
3. The eombmatmn with a locomotwe and

the boiler and fire- box thereof, of -a trough

ITO

underneath and extending longltudmally of -
the fire-box and open-at its top, motive power

located in front of the trough, channel-irons
extending longitudinally of the trough along

the SIdes thereof, the channel-irons being

115

connected to 'and'ada,pted to be reciprocated __

{ by said motor, a hopper at the rear of the

fire-box over and communicating with the =

rear of the trough, a plurality of hoes hung

between said channel-irons, and stops for lim-

iting the backward swing of the hoes.

120

9. The combination, with the fire-box,of a '

trough underneath and extending longitudi-

nally of the fire-box and open at its top, means |
for introducing fuel to the trough, hoe-car-

riers extending longitudinally of the trough,

means for reciprocating said hoe-carriers lon-
oitudinally, a pldrality of hoes hung from

said hoe-carriers, said hoes varying'in size to
effect a more nearly uniform distribution of

coal, and stops for limiting the b&ckwald

swing of the hoes.

130

10. The combination with the fire- box, ofa
5. The combination, with the fire-box and | trough underneath and extending lonmtudv

125



o

I5

2C

qa

711,668

nally of the fire-box and open atits top, means | riers extending longitudinally of the trough,

for introducing fuel to the trough, hoe-car-
riers extending longitudinally of the trough,
means for reciprocating said hoe-carriers lon-

gitudinally, a plurality of hoes hung from !

said hoe-carrier, and stops for limiting the
backward swing of the hoes, one or more of
said stops being located in advance of the
axis of its corresponding hoe.

11. The combination,with the fire-box, of a
trough underneath and extending longitudi-

nallyof thefire-boxandopenatits top, means

for introducing fuel to the trough, hpe-car-
riers extendmrr longitudinally of the trou oh,

means for reciprocating said hoe-carriers lon-
gitudinally, a pluraliby of hoes hung from
said hoe-carrier, said hoes varying in size, and
stops for limiting the backward swing of the
hoes, one or more of said stops being located
in advance of the axis of its corresponding
hoe, whereby a more nearly uniform distri-
bution of the coal is effected.

12. The combination, with the fire-box, of a
trough underneath and extending longitudi-
nally of the fire-box and open at its top, means
for infroducing fuel to the trough, hoe-car-

means for reciprocating said hoe-carriers lon-
citudinally, and one or more hoes hung from
said hoe-carriers, said hoe having a tapered
and inclined end, thereby imparting a down-
ward direction to the hoe at the start of the
feeding stroke of the hoe-carrier.

13. The combination, with the fire-box, of a
trough underneath and extending longitudi-
nally of the fire-box and open at its top, means
for introducing fuel to the trough, hoe-car-
riers extending longitudinally of the trough,
means for reciprocating said hoe-carriers lon-
gitudinally, and one or more hoes hung from
sald hoe-carriers, said hoe having an inclined
end, therebyimparting a downward direction
to the hoe at the start of the feeding stroke

of the hoe-carrier.
In testimony of which invention 1 have

hereunto set my hand at Philadelphia on this

26th day of October, 1901.
ELLICOTT McCONNELL,.

Witnesses: |
GUTHRIE MCCONNELL,
W. E. M. CAaLL, Jr.
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