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To all whom it mar J COTLCET:

Be it known that I, SAMUEL T\ BLEYI:R, a-

-resident of Chicago, in the countyof Cook and

State of Illinois, h.:we invented certain new
and useful Impwvements in Furnaces, of

- which the following is a specification.

i0

L5

20

- plicable to other types of furnaces, and con-

20

35
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_50

nace.

My invention 1121,5:. relation tofurnaces; and

1ts object is to provide simple, efficient, and
reliable means for feeding and dlstubutmo*

fuel in.a furnace, the same consisting in Wen-'
eral terms of a movable box or chute arran ﬂ*ed
~within the furnace and adapted to pr Opelly.

feed and distribute the fuel on the fire.

In the drawings, Fw‘ure 11is a front eleva-

tion of FL furnace embodymﬂ my invention;
IFig. 2, a side elevation of the upper portwn

| -theleof Fig. 3, a section on line A B of Fig.
- 1; Fig. 4

4, a seetlona,l plan on line C D of Fig.
1 I‘Ws 5, 6, and 7, detail views of a %haft-
dlwmﬂ*aevlce, and I‘in' 8, asection of a modi-
fled form of constr netlon L

While for the purposes of a clear and exact

disclosure of my invention I have chosen to
1llustrate and describe thesamein connection

with the well-known Hawley downdraft-fur-

nace, to which it is admirably a,dapted yet it

18 to be understood that such invention is ap-

%equentlv that myinvention isnot hmlted to

its connection to or a%qoemtmn with a Hmﬂey.

fulnace

- The furnace selected for 111ust1at10n has a

mde fire-box, in which case I prefer to em-
ploy a series of the feeding devices about to
be described, although by increasing the size
- of these devices a less namber or even a sin-
gle feeding device would serve the entire fur- |
Tf aseries of such feeding devices are
preferred, their number will depend upon the
The three feeding de-
 vices shown in the drawings are similar in

width of the fire-box.

construction and Opemtlon, and therefore a
description of one of them will suffice for all,
the corresponding parts being referred to hy
the same reference char actels

The Hawley furnace 1 shown in the draw-

1ngs has a fire-box 2, in which is arranged the

firing-grate 3, which preferably is a water-

tube grate, below which is arranged the lower

grate 4. Above the firing-grate is a water-
arch 5, which eommumeates wilh the ﬁunﬂ'-

grate thr-ourrh the headers 6

| echamber.

tion 23 with the piston.

t suitable manner.

The furnace has a top opemnq, over whmh |

fits a casing 7, in whose upper portion is ar-
55
opening communicating with a (30::11 chute 9.

ranged a fuel chamber ortube 8, having a top
This chute may be ﬂemble if desired, and

any desired elevation; but obvmuﬂly any

suitable hopper may empty directly into the
Obviously the fuel-chamber may

A

be of any desired shape and dimensions.
piston or plunger 11 travels in the chamber 8
for the purpose of operating a coal fesding

and distributing deviee, which is here shown

as a box or chute 12. This coal distributer
or box is preferably substantmlly rectangular

‘and open at its ends and is pivoted at 1ts up-:
per end to lugs 13 on the chamber.

pendingarmorpinl4isarranged on the piston
and is formed separate from or integral with
the piston,asmaybedesired. Thispinpasses
throughalongitudinalslot 15 in the chamber.

A hnk or pltman 16 1s pivotally connected at '
75

its ends to respectively thispinandtothe box.
In order to vary the throw or movement of

the box, this pitman may be provided with a

A de-

L communiecdte with a 110ppel 10 overhead at

6o

series of holes 17, to the desired one of which . -

the pin 14 is connected A suitable door 18
is pivoted at its upper end in the forward

g link or pitman 19.

As- advantageous for this purpose I have
used the follovimrr mechanism: Runningin

mounted an eccentric 21, one for each piston.

30

part of the chamber and, as shown, itis oper-
atively connected to the piston by means of -
It is evident, however,
that this pitman may be dispensed with and
the door caused to close entirely by gravity
and be opened by the. plessme of the coal, as
hereinafter described. Tor eciprocate the pis--
ton, any suitable mechanism may be adopted.

Q0

front of the plStOHb 18 a shaft 20 on which is -

The eccentric-strap 22 has a pivotal connec- '

“The shaft may be
operated by any suitable powet and in any
As an efficient arrange-

95

ment I hav adopted the followmﬂ* On the :

25, and 26 of different dlameters aJnd havmn-_ )

their respective drag-pawls 27, 28, and 29,
These are pivoted at their upper euds to a
frame or support 30 at the lower end of the

‘depending vertical shaft 81, which is guided
| by the bracket 31> and to whose upper end

10D
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is eonneeted an eceentric-str ap 32. Thisstrap
fits upon an eccentric 33, mounted on & shaft
34, run by any suitable power or manner. As
Shown, this shaft may thus be arranged over-
head above the furnace and may be a partot
or connected to the shafting of a shop in

‘which the furnace may be located.

The vertical shaft 31 isreciprocated by the

rotation of shaft 34, and the engagement of

10

- 27 is let down in engagement with 1ts ratchet-.
wheel 24. As the 'pawl is lowered by the

20

' 30

the pawls and the ratchet causes a rotation of
the operating-shaft 20 at different speeds ac-
cording to whichever pawl 18 in operative en-
gagement.  To hold the pawls out of engage-

ment, they are turned nupward and caught in
‘the spring-clips 35 arranged in the frame 30.
- 'When a slow speed of the shaft 20 and a con-

sequent slow feed of coal is desired, the pawl

shaft it slips over the ratchet-teeth and on
the upward move of the shaft 1t engages a
tooth and rotates the wheel a partial turn,

‘which motion is communicated to the coal
feeding and distributing mechanism.
a faster feed 1is desned the pawl 28 1is let |
down in engagement w1t,h its ratchet-wheel
25, v;h_eleupon the shaft 31 imparts a faster |

When

mbtio’n to the coal-feeding mechanism. The
fastest speed is obtained by engagement of
the pawl 29 with the smallest 1(Ltcl1et wheel
26. When this pawl 29 is In engagement, 1t

~ is immaterial whether the other two pawls be

35

~ward on the top of the furnace.

.40

up or down.

In order to provide for convenient ACCESS
to the boiler for any purpose through the
usual front doors, I prefer to so mount the
casing 7 and its contained feeding mechan-
Ism that the same can bereadily shifted for-
Variouns
mechanical meansto thisend may be devised,

and as a suitable construction the following

may be used: Pairs of wheels 36 are journaled

+in the ends of the casing 7 and runin atrack

. sltion.
casing should fit tightly on the top of the

o

55

O6¢c

a7, extenduw from near the front of the fur-
nace toward the back. This track has de-

‘pressions or sockets 38, in which the wheels

rest when the casing is in proper working po-
- At this time it is necessary that the

furnace:; hence the use of sockets to receive

the wheels, and thus lower the casing onto

the furnace, these sockets also serving to lo-
cate the casing in proper position. Thesame
result can be aceomphshed in other obvious
ways. |

 As a desirable means for 1eelploeatllwthe
easmo‘ forward and backward I have shown
a screw 39, operated by a hand-wheel or le-
vers 40. This screw is received by a screw-
threaded projection 41 on the boiler front or

cornice and is swiveled at one end in a boss
42 in the front of the casing 7.

By turning
the hand-wheel 40 in one direction the cas-
ing i1s drawn forward, and by turning the
same in the opposite direction the casing is
forced backward. The forward movement

may be limited by the projection 43 in front [

shown in full linesin thatfigure.

676,868

of the tracks, which projection may be an up-
ward extension of the cornice or be a spe-
cially-provided stop.  Upon its first forward

‘movement the wheels are raised out of their

sockets onto the track proper, thereby clear-
ing the casing {from the fllllld,be Ifit is de-
sued to use a coal -pipe communicating with
an overhead hopper, suech pipe should be
made flexible in order that the feeding de-
vice may be shifted, as just described, w1th—
out disconnecting such pipe. |

75

The feeding dewees being construected as

hereinbefore set forth operate as follows:

The coal in the supply-pipe 9 always keeps
the chamber filled with coal in front of the
piston, as indicated in Iig. 3, at which time.

the distributer or box 12 is in the position
VWhen the
eccentric reciprocatesthepistoninwardly,the
coal-supply is practically cut off by the pis-
ton and the coal in front of the piston 1s
forced forward and expelled ifrom . the cham-
ber into the box which receives the coal and

conduets it downward into the furnace. DBy

reason of the connection between the box and'

piston their movements are synchronous, the

movementof the latterswinging the lowel end

of the box toward the back end of the fur-

80

Q0

95

nace at the same time that coal is being de-

livered to it, so that the coal is evenly dis-

tributed upon the firing-grate from front to
The coal drops upon and

rear thereof.
through the series of tubesin the water- arch,
whmh thus assists in the effectual dlstubu-
tion of the coal. The inward movement of
the piston causes the opening of the door 1a
by reason of its connection therewith; but it
is evident that the pressure of the coal itself
micht be sufficient for the purpose, in which
latter case the door would swing closed by

1C0O

105

agravity after the coal has been e*{pelled from

the chamber. Consequently the device would
be operative either with or without the pit-

‘man 19, and either construction is within the
The object of the

scope of my invention.
door is to absolutely avoid any possibility of

- the gases passing through the coal in the
“chamber or starting combustion there 1n case

the feeding mechanism was not operated con-
tinuously, but at intervals only.

It is preferred, but not essential, that the
piston atitsforward limitof stroke %hould not
completely close off the connection with the
supply, leaving a slight opening, as shown
in Fig. 8 of the dmwing‘s. Any large pieces
of ecoal will thus not be liable to be caught
and cause injury to the parts. On the re-
turn stroke of the piston or plunger the box
will be restored tothe position shown in full
lines in Fig.-3 and the chamber in front of
the piston will again be filled with coal from
the supply.

obviously be either continuous or intermit-
tent, as desired.
When a plurality of the feeding devices is

The speed of the coal-feed may
be varied by putting the proper pawl in en-
gagement with its wheel and the feed may

110

115

120

125
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employed, they ma} be caused to feed simul-

taneously, or by shifting the position of the

eccentrics they may feed consecutively.
In Kig. 8 is shown a modified form of con-
struetlen of the coal feeding and distributing

‘mechanism. Inthisform Lhe coal dlstnbuter_

~ orboxis pivoted as before, but provided with

10

20

_j____sc,

a pre]eef‘mfr operating-arm 44, conneeted. to
the piston by a link or pitman 15.

-1 elmm--—--'“ | | | | :
1. In a furnaee, the cembmetlon mt,h a

 grate, of automatic means arranged above

~ suchgr ate andin aplane passing transvelse]y
- and eentra]ly through the grate for simulta-
| end dlsnlbutmfr the fuel_

_i.4o

‘neously dropping
-11pon the grate. | |

2. Ina i‘mnace, the eembmdtmn mth Lhe'
-'-'._furnaee proper, and a source of fuel, of a
pivoted chute arranged in Cemmumeauen
with the furnace to swing in a substantially

vertical plane passing substanuallv through

“the center of the furnace proper and adapted'

to distribute the fuel simultaneously with its

- reception from said supply, and means for

* smuﬂtaneouely ‘swmnuw emd eh nte and Sup-
plying it with fuoel. .

3..In eembmatlon W'1th a fur'na,(,e, a fuel

_,feeder therefor comprising a chute pivoted

inthefurnace, a chamber also ar ranged there-

“in and eommumeatmw with a source of fuel,
the chute receiving fuel from the ehamber, a

-~ piston for foreing the fuel from the eha,mber._
~ and means for moving the ehute eunulbene-;

_' euely with the piston.

55

4. In combination with a fumac,e, a fuel-'_.
feeder theretor comprising a pivoted fuel-

chute, a chamber communicating with a
source of fuel, a piston therein for fOI’ClﬂU‘ the

fuel from the ebember into. said chute end a

60

connection between the piston and such chute

for moving the Ietter elmultaneeusly with the
piston. |

5. In eombmetwn mth a furneee, a fuel-

 feeding device therefor comprising a cham-

“ber eommumeetmw with a fuel-supply, a pis-

ton therein and means operating synchro-

nously Wlth the plston for d1str1but1nﬂ* w1th1n 1 casing 7 commu mcetmcr theremth a ehe,m-'_

The arm
44 has a series of holes, whereby the throw
~ orswingof the box may be varied as desired.

" When the piston is on its outer
' shown in Fig. 8, the coal-box isin a pOSlllon_.
the reverse of Ihet of the other form, inas-
much as the operating connection here is-
~ above the pwoml point instead of below.
- When the piston moves toward the back of |
~ “the furnace, the coal will be expelled from.

~ the chamber and fall into the box, which will
move toward the front of the f urlmee te the
.poeltlou shown in dotted lines. |
It will be evident that by elmnwes in de-.
mls of mechanical construction myinvention
‘may be applied to other furnaces and asso-
~ciated with other kinds or types of boilers
- without departmﬂ' ff*om lhe S[lll"IIJOI’ pr mclple_;'
'f"f theleef R . .

stroke, as |

prising

<D
)

the farnace the fuel expelled from the elmln-
ber by the piston. |

6. The combination with a dowudleft fur-
nace, of a fuel-feeding device therefor com-

prising a fuel- chamber arr anged in communi-

cation with the furnace, and also in commu-
nication with a fuel- suppl}, a piston in said

chamber addpted to expel fuel from the cham-

ber and means cooperating with said fuel-

chamber for distributing over the grate-sur-

fa,ee the fuel so ez«_pelled

75

. In combination with a ['mnaee, a eham- -

-ber arranged therein and open at its forward -

end,such ehambereommumefxtm o with asup-
ply of coal, a pleten in the ehamber a-coal-
*dmtmbuter pivoted in frontof such open end
of the chamber toreceive and distribute coal -

-.ez.pelled from the chamber by the piston cmd-_-'
‘means for operating such distributer. .~

'_S_o_f ,' .

8. Im cmnbmatmn w1th a fumeee a eh.em-j_;

| -iber' armnwed In commumcetmn therew 1th a,nd . i

open at its forward end, such chamber com-
municating with a Supply of coal, a pistonin

‘the ehamber, a coal-distributer pivoted in’
fronb of such open end ¢f the chamber and

receiving. coal e*e;pelled therefrom, and. a pit-

1 man. emmeetlen between such arm and the
" | piston whereby the movements of the distrib-
. ‘uteraresynchronous with those of the piston.
downdraft furnace having the usual firing- |

95
- 9. In combination with a furnace, a coal
| ‘feeder and distributer therefor comprising a
_,(Jhdm_ber communicating with a coal-supply .
and open at its forward end, a piston in the
‘chamber, & chute open at 1te ends to receive
| eoal from the chamber and pivoted atitsup-
per end in front of the chamber and means
for swinging such ehute as the coal is deliv-
ered to 113 SR - | | |
10. In combmatlen mth a fumaee a eoal_

1050

155

feeding and distributing device thelefor com-

‘achamber communicating with a coal-

supply and open at its forward end a piston

‘therein, a chute pivoted at its upper end to
such open end of the chamber and an adjust-
| able connection be’fween the piston and such
chute. : -

110

11. In eembmatlen W 1Lh a furnaee, a coal-"

feeder and distributer therefor comprising

| chamber communicating with a coal—supply .
‘| and open at its forwerd end, such chamber
having a longitudinal elot,_adpl_sten therein,

I15

a chute pivoted to the chamber to receive coal

‘therefrom, an arm on the piston and passing
through sach slot and a pitman connection
between such arm and said chute.. ]
12, In combination with a furnace havlnw

an extension above its top, a coal feeder and
_dlstrlbuter arranged in such extension and
comprising a chamber, a piston therein, a
‘coal-distributer plvoted in front of the clmm-f
_ber to receive coal therefrom, means for mov-
ing the distributer Synehwnously with the
plsten end an eecentme for I‘EGIDI‘{}C&UHG‘ the

| 130

piston.

120

125

13. The eombmatlon of a furnaee havmﬂ'e |




10

prising a chamber into which coal is fed, a-

=

ber 8 therein, a supply 9 communicating with
the chamber, a piston 11, a chute 12 pivoted
to the chamber, an arm or pin 14 on the pis-

ton and an adjustable pitman connection 16

between such arm and the chute and means
for reciprocating the piston.

14. The combination witha fm'nace hm*m ¢)
a firing-grate and a series of tubes for ming a

- water- mch thereabove, of a coal feeder a,nd,

distributer arran ged above the arch and com-

piston for forcmﬂ" the coal from the chamber

and a coal - d1st11buter swinging above the

B ~arch and receiving the coal from the cylinder

and dlstnbntmn' it on top of the arch from

. front to rear thloun‘h Vshl(}h 16 falls upon the
N _ﬁrmg -grate.

. outside the

30

nace-grates but outside the fire and compris-

chamber for nor mally closing the same.

16, In combination

end to close the same.

17. In combination with a fur n.,-;we, a fuel
-_ feeder and distributer a,rranﬂ*ed above but.
outside the fire and comprising a chamber |

having a normally ¢losed end and communi-

 cating with a fuel-supply, a piston for fore-

_4.0_

ing {he fuel from such end of the chamber, a
door hinged at its top at such chamber end to
- close the same, and an operative connection
-~ between such door and the piston.

18. Ina fumaee the combination with the

turnace,of a fuel- dlstubutlnn'devlee arranged

45

above but outside the fire and comprising a

pivoted chute, a chamber arranged adjacent

‘thereto and communicating .with a source of |

with a furn nace, a fuel

feeder and distributer arranged above but
| fire and comprising a chamber
- having a normally closed end and communi-
catmﬂ' with a fuel-supply, a plbeﬂ for fore-
- 1ng the fuel from such end of the chamber,

:and a door hinged at its top at gueh chamber'

676,868

fuel, a piston in the chamber for expelling

the fuel therefrom into the chute, mechanism

for swinging such chuve and meansfor vary-
ing the speed of such mechanism. |
19. In a furnace, the combination, with a

furnace proper, of a fuel tube or chamber
‘having a top opening,

munication with such opening,

a fuel-supply in com-
and a piston

50

55

operating in such chamber, said opening be-

ing so located as to be partially but not en-

| tnely closed by such piston..

20, The combination with a fufn ACOe havmn'

“a firing-grate and a series of tubes forming a
water-arch thereabove, of automatic means
‘comprising a pivoted fuel-chute arranged
abovesucharchfor feeding fuel thron 0'11 quch' |
o ~ -'m"eh and onto the firin ﬂ'-rrmte |
15, In cmnbmatlon Wlth a$. fm'ﬂ.:lce a fuel-. |
'__"‘-'-feeder anddistributerarranged above. thefm* __
20
- -ing a chamber having an openable end and
- communicating with a fuel-supply, a piston
. for forcing the fuel from the openable end of
- the chambel* and a door upon such end of the

25

The combmatlon w1tb a furnace of a

-fuel feedm g device therefor (,omprmno' a sta-~

tionary ehamher' communicating with a fuel-

ciprocated, to expel fuel from the chamber
and a pivoted chute movable .in a substan-
tially vertical plane and receiving and dls-
'[IIbUtlI]O‘ the fuel so expelled..

6o

supply, a piston therein :;Lda,pted when re-

70

22, In'a furnace, the combmﬂtlon with a

furnace of the downdraft type havmn' a sta-
75

tionary grate, of a casing arranged in connec-

tion with such furnace and commumcatmﬂ'-

with a fuel-supply from above and with the |

farnace from below, and a device arr nﬂ'ed in
such casing for feedmﬂ' and dlstrlbutmﬂ‘ the -
fuel in the fmnace over the whole ﬂ'rate -sur-

30

face, such device being .:trmnn*ed above but .

outside the fire.

23. In a furndeé the combmatwn Wlth a

fulnaee of the downdraft type havmﬂ‘ a top

opening, of a casing arranged on top “of the

furnace to normally close such opening and
communicating with a fuel-supply from above
and with the furnace from below, such casing
being movable on the furnace, and a fuel feed-
er ﬂnd dl::,trlbutel‘ rranged in such casing.
SA\IUEL T BLEYER.
Wlhﬂ@%@%
| SAMUEL E. IIIBBEN
LLOUISE E. SERAGE.
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