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To all whom it MY CONCErIL:

Be it known that we, GEORGE S. HUFF and

JAKE J. HUFTF, citizens of the United States,
residing at Indianapolis, in the county of
Marion and State of Indiana, have invented
new and useful Improvemenbs in Mechanical
Stokers, of which the following is a specifica-
tion.

Our invention relates to certain new and
useful improvements in mechanical stokers

hereinafter described, and parblculcu ly point-.

ed out in the claims. -
The object of ourinventionis to const-ruct a

mechanism whereby coal or other solid fuelis

continuously and regularly supplied to a fur-
nace in any desired or fixed quantity, which

quantity of supply may be varied and regu-

~ lated while the-mechanism is in motion; also,

20

5

30

means whereby the fuel is traversed over the

surface of the grate from the front to the rear
thereof, durmg which time the fuel has been

totally consumed and reduced to ashes or has

‘been gradually reduced to the carbonaceous

condition, in which latter case when the coke
has been traversed to the end of the grate or
last of the series of grates it has attamed the
incandescent btate, in which condition it is

discharged from the said grates into a suit-
able fire-pit or secondary furnace, wherein it

remains till complefely reduced to ashes. We

~attain these objects by means of the mechan-

35

ism 1llustrated in the accompanying draw-

ings, in which similar numeérals of reference
demgnate like parts thmuﬂ'hout the Severa,l
Views. -

Figure 1 is a broken- off sectlona,l 10110'11;11-'

dinal viewof a furnace,showingour inve ntlon

' of a mechanical stoker a,pplied thereto and
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taken through the line CD. (See Figs.2and
3.) Fig. 21is a broken-off sectional plan view of
the same and taken through the line A B, Fig.

1. Fig. 31sa broken-off front elevatlonal view
of the same, showing the mechanism for op-

erating the grates and the means whereby
the mechamsm 18 automatically operated to

~ alternately operate the two series of grates
constituting the grate system and showing
the eccentrics and their cams turned around
~ 1nto position to exhibit the clutch mechanism. |

Flﬂ' 5 i8 a perspective detall view ot‘ the feed-

ries of pivotal or rocking grates 2, which are

arranged parallel to each other and extend

| Fig. 4 is a perspectne view of a grate, and 5o

. plate by means of which the fuel is fed from - '
the h0pper to the grate. | |
The main furnace 1 is prowded w1th a se-
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transversely across the furnace 1 and have

in suitable bearings formed in the grate-sup-
porting plates 4. The bearing-plates 4 are

legs 6, which sustain the entire weight of the
O‘I'ates 2 and the mechanism conneeted there-
to. On the free tilting or rocking ends of the
grates 2 are provided the setrmenta,l guards 7,

the fuel thatis deposited on the adjacent hori-
zontally-disposed grates from falling down

their pivotal ends or trunnions 3 journaled -

60
-adapted to bear against the longitudinalsides
of the ash-pit 5 and rest on their supporting-

| whlch extend along the entue 1engt,h of the
free ends of the gmtes, said segmental guards_ |
being provided for the purpose of preventing

through the space tha,t would ‘be otherwise

(See particularly Fig. 1.)
A suitable driving-shaft 8 extends horuon-

tally at a suitable dlstdnce in front of the fur-

| _formed between the adJaeent grates. mto the | :
'_'ash -pit. o
75 .

nace-front 9 and is supported in its journal- -

bearing brackets 10, which latter are secured
by bolts or other suitable securing means to
‘said boiler-front 9, or they may be secured to

the furnace-masonry. A belt-pulley 11 is se-

cured on the shaft 8 and driven by a suitable
‘belt or other suitable driving mechanism, or
gear may be employed to rotate sald shaft 8.
The eccentrics 12 and 13 are each loosely

mounted on said shaft 8, and on the hubs 14

8o

and 15 of each of said eccentmcs are formed -

the cluteh-jaws 16 and 17, which are adapted
to engage the ;|aws 18 a,nd 19 of the clutch 20.
The elutch 20is mounted on the driving-shaft

90

8 to turn therewith and to slide lonﬂ'ltudmally s

thereon to alternately engage the clutch-jaws
16 and 17 of the eccentrics 12 and 18. Inte-
oral on each of the eccentries 12 and 13 are

formed the cams 21 and 22,which are provided

95

for the purpose of alternately contacting with

the throw-out lever 23 to automatically dis-
engage the cluteh 20 from either the eccentries
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12 and 13 into engagement with either one of | end grate-bar 2 and is provided for the pur-

the aforesaid eccentrics to rock or tilt each
alternate grate of the first series, while each
alternate grate of the second series is main-
tained at rest and in horizontal position ready
to receive its supply of fuel as it is discharged
from its next adjacent grate.

The clutch throw-out lever 23 is forked or
bifurcated at its lower end to engage the cen-
tral groove of said cluteh 20, and said lever is
pivoted on a suitable pivotal pin or stud 24,
which may be secured to the boiler-front 9
by any suitable means.
the operation of the throw-out lever 23 and
to assist its movement over the line of its
center of gravity, a suitable gravity-weight
25 1s secured on the top free end of said lever,
which weight operates to rapidly and auto-
matically move the clutch 20 into engagement
with either the eclutch-jaws 16 and 17 of the
eccentrics 12 and 13. Integral on the grates
2 are formed the depending rocker-arms 26
and 27, which arms are arranged to alter-
nately fall in different planes, so that the se-
ries of arms 26, falling in the one plane, can
be connected to their common connecting-rod
28 to operate said single series of alternate
grates simultaneously, and the series of
rocker -arms 27, falling in the other plane, can
be connected to their common connecting-rod
29 to simultaneously operate that series of
grates 2. The connecting-rods 28 and 29 are

| mch connected to the eccentmc -straps 30 and
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31 of the eccentrics 12 and 13, by which lat-
ter each one of the series of alternate orates
2 are elther operated to rock or tilt or are
maintained at rest in their horizontal posi-
tions. (See particularly Fig. 1.)

To further facilitate the feed or regular
supply of coal from the feed-hopper 32 into
the furnace 1, we provide the reciprocating
feed-plate 33, which is adapted toreciprocate
in suitable end guideways 34, formed in the

furnace-front 9 and in the space between said
‘hopper 32 and the first grate-bar 2.

On the
upper face of the feed-plate 33 or that face
exposed to contact with the incoming fuel
from the hopper 32 are formed the teeth 33,
which are provided for the purpose of pre-
senting a gripping contacting surface to the
fuel to insure the regular and uniform re-
moval of the fuel from the base of the hop-
per 32 to and into the furnace 1. Motion is
imparted to the feed-plate 33 by means of the
rocking lever 36, which is pivoted at its cen-
tral portion on the pin 87, and the said lever
has 1ts top end adapted to engage the slotted
lug 38, formed on the under side or face of
the said feed-plate 33 and its lower end con-
nected to the connecting-rod 39, which latter
is connected to the connecting-rod 29, so that
said feed-plate 33 is in the position shown in
Fig. 1 when the first grate-bar 2 is at rest in
its horizontal position ready to receive its
supply of fuel.

A fire-pit orsecondary furnace 40 issituated

To further facilitate

!
|

|
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pose of forming a receptacle to receive the in-
completely-consnmed fuel as it is discharged
from the grate-bars of said main furnace, and
in which secondary furnace the partially-
burned or incandescent fuel is permitted to
be completely consumed. The secondary
furnace 40 is provided with a dumping-grate
41, which may be manipulated by any suit-
able lever system at a convenient place in
front of the furnace, as by a connecting-rod
connecting said dumping-grate to a suitable
dumping-lever fulerumed at the front of the
boiler. |

The operation of the apparatus is as fol-
lows: FHire is first made on the grates 2 of the
furnace 1, and fresh coal or other fuel is
placed in the hopper 32, and the driving-shaft
8 1s put in motion to operate the two series
of rocking grates alternately by means of the
automatic mechanism previously described,
whereby one half of all the grates are in mo-
tion, while the other half of the grates are at
rest and maintained in their horizontal posi-
tions ready to receive their supply of fuel.
The first grate-baxr 2 or that which is next the
feed-plate 33 1s at rest and in its horizontal
position ready to receive a fresh supply of

fuel as it is delivered by the feed-plate 33,

while the second grate-bar is moving or tilt-
ing upwardly or has moved or tilted up its

fullest extent todump its supply of partially-

consumed fuel on the next adjacent grate,
whichis alsoin its horizontal position ready to
receive its supply of fuel, and thus the trans-
fer of fuel is conducted to the last grate-bar,
which latter in its turn dumps its supply of
partially-consumed fuel or incandescent fuel
into the rear fire-pitor secondary furnace 40,

wherein itis completely consumed. The au-

tomatic mechanism now operates to rock or
tilt the first, third, and fifth grate-bars to
transfer theirsupply of fuel to their next ad-

| jacent grate-bars, and the trausfer of fuel is

as before, and thus the fuel as it is gradually
burned istransferred from grate-barto grate-
bar to the rear portion of the furnace, and
finally the partially-consumed fuel or incan-
descent fuel is discharged into the fire-pit on
secondary turnace, wherein it 18 permitted to
remain till completely consumed.

Having thusfully deseribed this ourinven-
tion,what we claim as new and useful, and de-
sire to cover by Letters Patent of the United
States therefor, is—

1. In a mechanical stoker, the combination
of a furnace, a fuel-feeding hopper, two se-

ries of rocking grate-bars, arranged trans-

versely across said furnace and parallel to
each other, the bars of the one series alter-
nating with those of the other seriesand con-
tinuously-operating means for rocking said
two series of bars alternately, the bars of the
one series being at rest while the bars of the

other series are in motion.

2. In a mechanical stoker, the combination

at the rear end of the furnace or next to the | of a furnace, a fuel-feeding hopper, and two
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 series.of rockmg orate- bars the bars of the l
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first serles alternating with those of the sec-

ond series, a feed-plate between said hopper

and said O*Pate bars, means for connecting
sald feed- plate to said second series of o*rate-
bars to codperatetherewith and eontmueusly—
operating means for rocking said first and
second series of bars alternately, the bars of

the first series being at rest while the bars of-

the second series are in motion.

3. In a mechanicalstoker, the combination
with two series of grate- bars arranged in
parallel relation, of eontmuouely-operatmg
means for roekmﬂ‘ or tilting the two series of
bars alternately, the bars of one series.being
at rest while the bars ef the other series are
in motion.

4. In a mechanical stoker, the combination
with two series of grate- bars arran ged in par-
allelrelation, each of said bars being provided
at its free or tilting edge with a downwardly-

-extending guard, ef eontmueusly -operating

30

- tween said hopper and the grate-bars and op-
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means for rocking or tilting the two series of

bars alternately, the bars of one series being

at rest while the bars of the other series are

in motion.
5. Ina mechanical stoker, the eembmatlen

with a farnace, and a fuel-teedmn' hopper, of

two. series of grate -bars arranged in parallel
relation, each of said bars being provided at
its free or tilting edge with a dewnwardly- -

extending guard & feed -plate arranged be-

eratively related to one of the series of said
bars, and continuously-operating means for

reeking or tilting the two series of bars alter-

nately, the bars of oné series being at rest
while the bars of the other serlee are in mo-
tion.

6. In amechamealstoker the combination
with two series of rocking grate -bars arranged
in parallel relation, of a driving-shaft, ec-
centrics mounted on said shaft, connectmg-

rods between said eccentrics and said grate-

bars for rocking the latter, and a cluteh au-
tomatically operated to alternately engage
sald eccentrics.

- 7. In a mechanical stoker, the combmatmn
with twoseries of rocking grate bars arranged

1n parallel order, segmental guards extend--

ing along the free or roekmﬂ' edge of said

grate- bars and depending reeker -arms on
each of sa1d grate-bars, of a rotative driving-

shaft, eccentrics mounted loosely on sa1d

drwmmshaft rods connecting a series of al-

3

ternate depending rocker-arms and eccen- .

tric-rods independently connecting each of
sald grate-bar-connecting rodsto sald eccen-

tric-rods, a cluteh mounted on said driving-

shaft between sald eccentrics and adapted to
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turn therewith and to slide longitudinally

thereon, and means for automatically oper-
ating said clutch to engage each eccentme al-
ternately

8. In a mechanical stoker the eombmatmn O

with two series of rocking grate barsarranged

in parallel order and provided with depend-

ing rocker-arms, of a driving-shaft, eccen-

131'1(35 on said driving-shaft, eonne(‘tm g-rods
connected tosaid eceentrlee aud to the roeker-

arms of alternate grate-bars and a elutch op-
erated automatically to alternately enfrage

said eccentrics.

9. In a mechanical stoker, the combination
with a series of rocking grate -bars arranged

in parallel order and provided with depend-

75

ing arms, of a driving-shaft, eccentrics car-
rled by said shaft, eonneet1n0‘-rods connected

to said eccentrics and to alternate bars. to
form two independent series, a clutch on said
driving -

8
shaft between sald eccentrics, a

weighted cluteh-lever, and cams on said ec-
centrics arranged to alter nately operate said

clutch-lever to engage and to dlsengaﬂ'e sald

cluteh.

10, Ina meehamcalstoker the combmatmn |

with a furnace and a fuel-feedmg hopper, of

two sets of grate-bars arranged in parallel re-
lation, each of said barsbeing provided atits .

free or tilting edge with a downwardly—ex-

tending guard, adrwmn'-shaft eccentricsear-

ried by said ehaft connectmg-bars between
eald eccentrics and the grate-bars for rock-

o

ing the latter, a feed-plate arranged between

the fuel- feedmﬂ' hopper and the grate-bars
and 0perat1vely related to one set of the lat-

;95"_

ter, a clutch mounted on-the driving-shaft

between the eccentrics, a welghted lever for ,_
actuating said clutch, and cams carried by' |

the eecentrles and adapted to alternately op-

100.

erate said lever for engaging and releasing

the cluteh.

In testimony whereof we have hereunto eet*_ o
our hands in the presenee of two subsembm g |

’w1tnessee

GEORGE S. HUFF;_
B JAKE JoHUFFK,
Witnesses: | o
THOMPSON R. BELL
WO, MORCK |
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