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UNTTED STATES

PATENT OFFICE.
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To all whom it maiy concern:
Be 1t known that I, DANIEL GOF¥, a c¢itizen

 of the United States residing at “\/Illlvﬂle in

IO

20

;.

3.'3

35

the county of Cumberl&nd State of NewJ er-

sey, haveinvented a new and useful Improve-

ment in Automatic Stokers, which improve-

ment 1s fully set forth in the following speci-
fication and accompanying drawings.

My invention consists of an improved con-
struction of automatic stoker in which pro-

vision is made for automatically feeding the
fuel to a boiler according to 1equ1rements,
the feeding being reﬂ'ulated by the variations
of pressure in Sald boﬂer

It also consists of an improved econstruction
of steam generator and superheater adapted
to be used in conjunction with the stoker,

steam being discharged from the super heater

SO as to aecelel ate and assist the descent of
the fuel to the furnace.

It also consists of an improved construc-
tion of rotatable or adjustable steam-nozzles
employed, which discharge steam into the
furnace.

It also consists of an improved GOIlStlllC-
tion of deflectors adapted to operate in con-
junction with the adjustable nozzles above
referred to.

1t also consists of an improved construc-
tion of fuel-feeding device which is auto-
matically thrown into operation when the
boiler-pressure becomes undulylowered, said

device being adapted to feed the fuel toward.

the center of the chute or passage leading to
the furnace. o . |
It further consists of novel details of con-
struction, all as will be hereinafter fully set
forth, and particularly pomted out in the

| claims.

Figure 1l repr esents a front elevatlon pcu'tly
in SBGUOD of animproved construction of a11-

- tomatic stoker embodying my invention, the

50

section being taken on line z 2, Fig. 2. Fig.

2 represents a vertical section on line y v,

Ifig. 1. Fig. 3 represents a section on line
z z, If1g. 2. Figs. 4 and 5 represent end views
of adjustable or rotary steam -nozzles em-
ployed. TIigs. 6 and 7 represent sectional
views of the ends of the nozzles seen. in Figs.
4 and 5. Ilig. 8represents a plan view of the
deflectorsem ployed said deflectors being seen
1n elevation in Fig. 2. Figs. 9 ﬂnd 10 repre-

sent front or end elevations of a modified
construction of afuel-feeding device. Fig. 11
represents a side elevation of a boiler having
my invention applied thereto, the furnace-
walls being shown 1n section. Fig. 12 repre-
sents a perspective view of a deflector em-

ployed in connection with vertical or upright

boilers having stokers embodying my inven-
tion applied thereto -
Similar numerals of reference indicate cor-

responding parts in the figures.

Referring to the drawings, 1 designates a
boiler-furnace containing a boiler 2, grate 3,

ash-pit 4, firing-door 5, ‘ashs -pit door 6, and
the other usua,l appurtenances |

7 designates a recessoropening in the front
wall of the furnace and having applied thereto
my improved automatic stoker S and its ad-
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juncts, the detailed construction of which

! will now be explained.

10designates a pipe leading from any source
of water-supply to the reservoir 11, said pipe
being preferably extended tonear the boftom
of said reservoir.

12 designates a plpe leading from the res-
ervoir 11 to the pipe 13, which is adapted to
receive exhaust-steam also and has a check-
valve 14 therein and discharges at the point
15 into the chamber 16, which being located
directly above the frra,te rapidly heats to a
high degree the water contained therein,

which water being now vaporized leavessaid .

chamber at the point 17 and passes through
the pipel8tothereservoirll. The incoming

‘water through the pipe 18 being now highly '

heated or vaporized passes out through the
pipe 19 through the safety-valve 20 to the

pipe 21and through the check-valve 22 to the

pipe 23, which also has a safety-valve in con-

.neetlon therewith, and thence to the super- |

heating-chamber 24, |

25 deswnates a passage leading from the
chamber 24 to the valve or valves 26, which
1s preferably a needle-valve, although it will
be apparent that any other construction may
be employed, if desired. The supelheated
steam after passing through the valve 26 is
directed into the fuel passage or chute 27,
which discharges at the point 28 upon the bed
29, npon which are located the detlectors 30,
therelative position and construction of which
will be best understood from Figs. 2 and S.
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A portion of the superheated steam leaves
the chamber 24 through the pipe 31 and passes
through the valved branch 32 to thelaterally-
extending branch 33, which has a plurality
of pipes 34 leading therefrom, each of which
has a swivel or other coupling 35 mounted
thereon, in which are mounted rotatable or
adjustable pipes 36, which pass through the
openings 37, so that they are out of communi-
cation with the passage 25, and thus unaffect
ed by the superheated steam. |
Each of the pipes 86 has mounted in the ex-
tremity thereof the block or plug 37, which
has the inclined opening 33 leading there-
through, through which steam is discharged,

whereby it will be apparent that by adjusting |

or rotating the pipes 36 the steam can be de-
flected into anv desired direction within the
furnace. '

39 designates a hopper into which the fuel
is placed, said hopper being in communica-
tion with the chute 27, which latter also com-
municates with the passage 40, into which

leads the pipe 41, which communicates with -

the uptake 42, said pipe having a blower 43
therein, while the pipe 41 has a branch 44,
which leads to the ash-pit 4, wherefrom it
will be apparent that upon the proper ma-
nipulation of the damper 45 some of the prod-
ucts of combustion can be directed into the
passage 27 or into the ash-pit 4 at will.

40* designates the means for feeding or pro-

pelling the fuel into the passage 27, the same.

consisting of a shaft having mounted thereon
the screw or helical members 47 and 48,which,

it will benoted, incline in opposite directions,

so as to tend to feed the fuel toward the cen-
ter of the chute 27. The shaft carrying the
helical members47 and 48 has mounted there-
on a gear 49, which meshes with the gear o0,
the latter being mounted on the shaft 51,
which carries the sprocket wheel or drum 52,
around which passes the upper portion of the

endless sprocket-chain 53, the lower portion

of the latter passing around the sprocket-
wheel 54, which is journaled in a suitable sup-
port.

55 designates cross-pieces joining the chain |
fan 43 a portion of the hot gases can be re-

at intervals, upon which is hung the weight
56, the tendency of which normally is to cause
the rotation of the gears, and consequently
of the feeding device 40*.

57 designates an elbow orother lever,which
is fulerumed above the gears 49 and 50, said
lever having a member 58, adapted to be
rocked so as to prevent the rotation of said
gears, the movement of said lever being ef-
fected by the safety-valve 59,which is mount-
ed on the pipe 60,which leads from the boiler,
the lever 61 of said valve having a link 62
common thereto and tothe lateral member of

the lever 57, wherefrom it will be apparent

that when the pressurein the boilerincreases
above a certain point the lever 61 will be
raised, and thus cause the member 53 to en-
gage the gear 50 and lock the latter; but when
said pressure decreases the lever 61 1s low-

| ered, and the gears being unlocked can now

be revolved by the weight 56, whereby the
feeding of the fuel is effected.

63 designates a rod connected to the lever
64 of the safety-valve, wherefrom it will be
seen that when said lever is raised the rod 63
will be actuated, said rod passing through
a guide 05. | |

It will be understood that my improved
stoker is equally applicable to vertical or up-
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right boilers, and when the latter are used 1

employ the deflector 66, (seen in Fig. 12,)
said deflector having the body portion 67 and
the upper surface 63, upon which the fuel 1s
discharged, said surface terminating in the
upwardly-extending lip 69. |
70 designates a modified form of feeding
device, (seen in Figs. 9and 10,) the same con-
sisting of a shaft 71, having mounted thereon

the gear 49, the same as in FFigs. 1 and 2, said

shaft having the fingers or projections 72
thereon, by which the feeding of the fuel 1s
effected. |

The operation is as follows: Water having
been introduced into the reservoir 11 and
steam generated and superheated in the man-

ner deseribed and directed into the chute 27,
it will be evident that as the fuel is fed there-

into its movement down the chute will be
accelerated, and when said fuel has reached
the lower portion of the chute and been dis-
charged upon the bed 29 its movement will be

further accelerated by the superheated steam

rising from the ports 38, and since the pipes

‘36 can be rotated in any direction it will be
evident that the fuel can be directed intoany
part of the furnace. W henthe elbow-lever 57
isin the position indicated in Fig. 2, it will be
‘evident that the weight 56 will be acting to

operate the feeding device, such action con-

‘tinuing until the pressure in pipe 60 has In-

creased sufficiently to raise the lever 61 till

the member 58 interlocks with the gear 50.
It will of course be understood that the va-

rious pipes or flues above referred to are pro-

vided with valves and dampers according to
‘requirements.

1t will be apparent that upon operating the

turned to the furnace through the chute 27 or

‘the ash-pit, and, if desired, a pipe may be em-

ployed leading from the pipe 44 to the com-
bustion-chamber above the grate.

By the manipulation of the valve 74 the
flow of superheated steam to all the pipes 36
can be simultaneously checked or each of the
pipes 36 can be controlled by its valve 75.

I desire to call special attention tothe func-
tion of the water back or chamber 16, 1t be-

‘ing evident that by the same a large number

of the heat units ordinarily wasted in fur-
naces are utilized, said water-back also serv-
ing to protect the front part of the stoker and
to further prevent the superheating-chamber

24 from burning out.

I desire to call especial attention to the con-
| struction of the water-holding chamber 106, 1t
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being apparent that the same can be readlly

apphed to and disconnected from the steam-
superheating chamber, said chamber 16 hav-

- ing an extension 16%, which projects at an an-

IO

20

gle therefrom and is adapted to engage the
flaring or wedge-shaped portion 17~ at the
lower portion of the chamber 24, it being also
noted that the top of the chamber 24 has a
tongue 24*, which engages the adjacent re-

cess in the extension 23* of the bed 29, said

extension being provided with the tongue 25,
which engages the adjacent recess in the top
of the chamber 24, it thus being apparent that
the water-chamber 16 can be readily removed
or replaced in case of injury without dis-
mantling the furnace to any extent.

Having thus described my invention, what
Telaim as new, and desire to secure by Letters
Patent, is—

1. In an automatle stekel a chute leading
to a furnace, a steam ﬂ'eneratmg and super-

- heating chamber located in proximity to said

30
35
40
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furnace, a fuel-feeding device for said chute
and means for dlsehargmﬂ' superheated steam
into the upper and lewer portlone of said
chute.

2. In an automatic stoker, a chute 1ead1nn*
to a furnace, a steam generating and super-
heating ehamber, 'loeated in pr'oximity to said

furnace, a fuel-feeding device for said chute,

means fordischarging superheated steaminto
the upper portion of.said chute, at an angle
corresponding to the inclination thereol, and
means for returning some of the produets of
combustion tothe furnace through said chute.

3. In an automatie stoker, a ehute a fuel-
feeding device located admeent thereto a,

steam generating_ and superheating ehamber,

thelatter beinglocated adjacent to said chute,
a.steam-nozzle leading into the upper portion
of said chute below said feeding device, said
nozzle discharging into said chute at an an-
gle parallel to the inclination thereof, and
steam-nozzles located below said chute and
discharging laterally into the furnace.

4. In an automatic stoker, a chute, a fuel-
feeding device located adjacent thereto, a
steam-nozzle leading into the upper portion
of said chute below said feeding device, sald
nozzle discharging into said chute at an angle
parallel to the inclination thereof, and steam-
nozzles located below said chute and discharg-
ing laterally into the furnace, said last-men-
tlened nozzles being adjustable, relative to

said furnace.

5. Inanautomaticstoker,an inclined chute,

means for discharging superheated steam and
products of eembﬂstion thereinto, and a se-

" ries of nozzles located below said chute, said

nozzles being rotatable, and having plugs in
the ends thereof said plugs ha,vmﬂ* melmed
openings therethl ough.

6. Inanautomatic steker aninclined chute,
a fuel-feeding device loeated therein, a gear
mounted on the shaft carrying said dewee a
second gear in mesh therewith, a shaft on
Whth smd ogear is mounted, a %ploeket on

supported a chain common to said wheels,
means for attaching a weight to said chain,

| said shaft, a lower sprocket-wheel rotatably |

and means for 1o_ek1n0* saad gears when the

boiler-pressure becomes unduly increased.

7. In an automatic stoker, a chute, a feed-
ing device therefor, gearing for a,etna,tmﬂ'smd
dev1ee, a pipe eommumeamnﬂ* with the boiler-

pressure and having a Safety -valve and con-

nections from the Iatter for interlocking with
said gearing, in combination with a pipe hav-
ing communication with a superheater, a
safety-valve in said pipe, and a rod actuated

75
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by said safety-valve and suitably guided, said

rod being also adapted to interlock with said
gearing.

8. In an automatic stoker, a chute, a fuel-
feeding device therefor, means for conducting
steam Into the upper and lower portions of
said chute, and a bed located near the lower
extremity of said chute, sald bed having de-

flectors mounted thereon.

9. In an automatic stoker, the combination

of a reservoir adapted to receive water from .

any suitable source, theinlet-pipe of said res-
ervoir projecting nearly tothe bottom thereof,
outlet-pipes forsaid reservoir, a water-holding
chamber located above the furnace-grate and
in communication with said outlet-pipe, a pipe
leading from the upper portion of said cham-

ele
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ber to said reservoir, a pipe leading from the

upper portion of said reservoir to a steam-su-
perheating chamber, a pipe leading from said

superhe&tmﬂ'—chambel to the lower portion of

a chute, adapted to discharge fuel into the
furnace, means for diseharging superheated

steam into the upper portion of said chute,

and means for regulating the feedmo‘ device
for said chute.

10. In an auntomatic stoker, an inclined
chute having a hopper leeated near the up-

per portion thereof a feeding device located

in said hopper, & superheater located adja-
cent said chute, a connection from the out-
let-flue of the boiler to a passage adjacent
said hopper, gearing actuating said feeding
device, a sprocket-wheel adapted to rotate in
unison with said gearing,
wheel suitably journaled, a sprocket-chain
common to said wheels, and means for at-
taching a weight to said chain, in combina-
tion Wlth devwes for contr 01111:10* the action of
said weight in pr opmtlon to the verlatlen of
boﬂer—pressure |
11. In an automatle stoker, an inclined
chute, a hopper located ad;;aeent thereto, a
feeding device located in said hopper, said

feeding device consisting of a shaft rotatably
- mounted, said shaft having secured thereto
spiral or helical members or win os, the latter

being oppositely inclined so as to feed the fuel

8 second sprocket-
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to the center of said chute, and means for ro- -

tating said shaft, in eo’mbination with a steam-

130

superheating chamber, located adjacent to
sald chute and pipes leadmfr to the latte1

from said chamber.

12. In an automatic stoker, an inclined
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chute, a hopper located near the upper por-
tion thereof, a shaft mounted in said hopper
and having means thereon for propelling fuel
to the furnace, a superheating-chamber hav-
ing a passage discharging into said chute,

openings through said superheating-passage

leading to said chute but out of communica-
tion with said passage, rotatable pipes mount-
ed in said openings, plugs in the extremity of
said pipe said plugs having inclined openings
therein, a single pipe leading from said super-
heater and provided with a laterally-extend-
ing branch, a valve in said pipe and connec-
tions common to said branch and to each of
said rotatable pipes, and valves for each of
said pipes, said valves being located inter-
mediate the latter and said branch.

13. The combination of an inclined chute,

a feeding device therefor, a bed upon which

the fuel is adapted to be discharged, deflec-
tors supported upon said bed and rotatable

~ pipes located in proximity to said bed, said
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pipes being provided with plugs therein hav-
ing inclined openings therethrough, through
which superheated steam is discharged to the
furnace.

14. In an automatic stoker, an inclined
chute, a heating or feeding device therefor,
a superheater, pipes leading from the latter
for discharging superheated steam into the
upper and lower portion of said chute, a safety-
valve operated by boiler steam-pressure, a
safety-valve operated by the pressure in the
superheater, gearing for actuating said feed-
ing device and connections from said safety-
valve for controlling the antomatic operation
of said gearing.

15. In an automatic stoker, the combina-
tion of a boiler-furnace, a steam-superheat-
ing device, the same comprising a water-hold-
ing chamber located above the furnace, a su-
perheater adjacent to said chamber, an in-
clined chute, means for conducting super-
heated steam thereinto, and fuel-feeding de-
vices located in said chute, the top of said
water-holding chamber and superheater act-
ing as a bed for the reception of the incom-
ing fuel, and deflecting devices located In
proximity to said bed.
~ 16. In an automatic stoker, the combina-
tion of a fuel-feeding device, an inclined
chute, a water-holding chamber and a super-
heater suitably supported above a furnace,
the upper portion of said chamber and su-
erheater forming a bed upon which the fuel
is discharged from said chute, means forcon-

‘ducting superheated steam into said furnace,

through said chute, and in proximity to said
bed, a hopper located above said chute, &
passage adjacent to said hopper leading into
said chute, a pipe common to sald passage
and the outlet-flue of the furnace, a blower
located in said pipe and means for conduct-
ing the products of combustion simultane-

ously to the upper and lower portions of the

furnace.

17. In an automatic stoker, the combina- |

N ' 618,862

tion of a furnace, an inclined chute, a water-
holding chamber and a superheater, located
above the furnace-grate, the top of said cham-
ber and superheater forming a bed upon
which fuel is discharged, said bed beilng pro-
vided with deflectors, means for discharging
superheated steam into said furnace, over
the top of said bed, means for rotating the
nozzles discharging said steam, means for
discharging steam into the upper portion of
said chute, and means for conducting prod-
ucts of combustion into said chute and into

‘the lower portion of the furnace.

18. In an automatic stoker, the combina-
tion of a water-holding chamber,asuperheater
located in proximity thereto, the top of said
chamber and superheater forming a bed, an
inelined chute discharging upon said bed, a
feeding device located above said chute, gear-
ing for actuating said feeding device, safety-
valves operated by pressure from the boiler
and from said superheater and gearing for
operating said feeding device, said satety-
valves for controlling the rotation of said
cearing, in combination with means for re-
turning a portion of the produects of combus-
tion to the furnace above the grate through
said chute, and means for conducting prod-
ucts of combustion also to a point below said
grate. | |

19. In an automatic stoker, the combina-
tion of a reservoir, and a valved water-inlet
pipe leading thereto, a connection from said
reservoir to a water-holding chamber located
above a furnace-grate, a return-pipe leading
from the upper portion of said chamber to
said reservoir, a pipeprovided with a safety-
valve and a check-valve leading from said
reservoir to a superheating-chamber located
above said grate, and in proximity to said
water-holding chamber, a pipe leading from
said superheating - chamber and having a
valve therein toa laterally-extending branch,
a plurality of pipesleading from said branch
to the bed formed by the upper portion of said
water - holding chamber and superheater,
valves for controlling the flow of steam in said
last-mentioned pipes, means foradjusting the
discharge-outlets of the latter, a valved pas-
sage leading from said superheater into the
upper portion of said chute, a fuel-feeding de-
vice located in proximity to the latter, gearing
for actuating said device, sprocket-wheels
having a chain common thereto and adapted
to be actuated in unison with said gearing,
means forattaching a weight tosaid sprocket-
chain, safety-valves operated by boiler-pres-
sure, and by the pressure from said super-
heater, and connections from said safety-
valves for controlling the rotation of said
oearing. ' _

"~ 20. The combination of a boiler-furnace
having a boiler therein, an inclined chute, a
hopper discharging into said chute, a passage
leading into the latter from the outlet-flue of
the furnace, a blower located in said passage,
means for discharging superheated steaminto
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- the upper and lower portion of said chute, a

10

15

water-holding chamber and a superheater 10-
cated at the lowel portion of said chute, the
top of said chamber and superheater serving
as & bed upon which the fuel is initially dis-
charged, deflectors located in said bed, and
means for varying the angle at which steam
is discharged into the fumaee in pr oximity
to said bed ,

21. In an automatic stoker, a superhe&ter
located above the grate,a water-holdmn‘ cham-

ber mounted on Said superheater in front.

thereof, and interlocking devices common to
sald chamber and superheatel |
22. In an automatic stoker, a superheater
located above the grate,a water-holdin gcham-
ber removably mounted on said superheater,
so as to protect thesame, interlocking devices

i :

| common to said superheatm and chamber,the

top of the latter serving as a bed for the re-
ception of the 1ncom1nn'fuel and said bed hav-
ing deflectors thereupon

20

23 In an automatic stoker, a chute leading

to a furnace, a steam 9enemtmo~ and super-
heating ehamber, located in proximity to said
furnace, a fuel-feeding device for said chute,
means fordischarging superheated steam into
the upper and lower portions of said chute,

and means forreturning a portion of the prod-

ucts of combustion to the furnace through
said chute.

DANIEL GOFF.

Witnesses:
K. HAYWARD FAIRBANKS

JOHN A. WIEDERSHEIM.
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