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" forth in the claims.

15

" bodying my invention.
_the device for counteracting the back pres-
‘sure in the eonduit.

20

-tion, and Fig. 5a sectional elevation, of a por-

30

+ . ash-pit of the same.

~ top of said. magazine .stands: substantially
. fush with the

.49-

" the outside of the

45

“below the hopper 03 (
which are located conveyer-flights &% form-

52

ARTHUR F. BRO

‘citizen of the: United
‘ton, in the county of Montgomery and State
-of Ohio, have invented
ful Improvements in Underfeed Stokers for

‘underfeed stokers for steam-boilers; and it

" .. sectional view

‘ing and feedi
. " 'Like parts

-conveyer which is within the chamber b’ at
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To all whom it may conecern: ‘ o
Be it known that I, ARTHUR F. Brown, a
States, residing at Day-

certain new and use-

Steam-Boilers, of which the following is a
specification.

My invention relates to improvements in
consists in the. constructions and combina-
tions of parts hereinafter described, and set

" In the accompanying drawings, Figure 1is
a longitudinal sectional view of 2 device em-
Fig. 1* is a detail of

Fig. 2 is a transverse

of the same.” Fig. 3 is a plan |
view of a poriion of the same with some of |
the, parts removed. Fig. 4 is an end eleva-

tion of the same, showing the driving mech- |
anism. Figs. 6, 7, and 8 are details of .the )
same, showing devices for adjusting thedriv- |
ng mechanism. =
are represented by similar let-
ters of reference jn the several views.

In the said drawings, a represents a fur- |
nace of any suitable construétion, and o' the
‘ b is a magazine into
which the fuel is fed, and which islocated in
the ash-pit or Helow the furnace, so that the

bottom of the furnace, which -
may be provided at each side of the maga-
zine with the usual grate-bars «?, if desired.
The main Lody of the magazine is substan-
tially U shape, as shown 'in Fig. 2, and is
provided at the bottom with a chamber ?',
which forms a substantial continaation of a
pipe oreonduit 42, which leads therefrom to
furnace wall or front, and |
is there provided with a hopperd®. IExtend-
ing through the chamber?’ ,the conduitd?, and
‘ is a rotating shaft 4% on

ing.a screw conveyer. That.portion of the

the bottom of the magazine is preferably re-

\

‘I after,

Inagazine, , »
Openings ¢’ in the topsof the air trunks or ,
‘conduits cestablish a

bairs or otherwise. -
‘the magazine are also preferably provided .
‘with removable blecks b9,

Serial No, 567,129, No model.)

d'uc,ed, either in

afford less carrying capacity and thus pro-

.duce a distribution of the fuel, as hereinafter

more fully specified, the construction shown
in the drawings in Figs. 1 and 3 illustrating
conveyer-flights b°® of reduced diameter,
The fuel is fed into the hopperd®and means
are provided-for rotating the shaft b, sothat
the Tuel will be -conveyed from the

whence, by reason of the constiu
described and more fully explained hetein-
it will be caused to raise vertically into
the magazine and spread over the bottom of
the furnace. o

The magazine is provided at each side and
along the top with.a series of. twyer-blocks
b7, which have at the top suitable discharge-
openings ¥, which discharge latérallyinto the
upper portion of the m
blocks 07 are each formed in cross-section
substantially L-shaped and are adapted to
partially surround an air trunk or conduit e,
one of which is formed on each side of the

communication between
the air-trunks and the respegtive twyer-
bloeks, the twyer-blocks being hollow on their
under sides, s0 as to form an air-chamber
which extends substantially around the top
and exposed side of said air-trunk. The
twyer - blocks are also. preferably formed
slightly curved or at an angle at the top, so
as.to leavé a space ¢®on the top of the same,
which may be filled

protecting substance.
are separable and removable,
may be readily removed or replaced for re-
The respective ends of

The twyer-blocks b+

with, an air-chamber 01, which may or may
not communicate with the air-trunk, these
blocks being adapted to form a protection for
the ends of the magazineand may bereplaced
when warped or damaged by heat. . . .

.~ The regpective. air-trunks ¢ are .connected

by branch pipes ¢’ to a main pipe or conduit

ct, which is preferably arranged: beneath the

hopper
-through the conduit into the chamber, from
ctions herein -

agazine. These twyer-.

so that they

pitch or diameéter, so as to ‘

6o
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with fire-clay or other
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which are formed -
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floor of the ash-pit and leads to any suitable
source of air supply, such as a fan or pres-
gure-blower. = -
The outer end of thefuel-conduitd? as well
as the hopper, is preferably supported by a

head b4, through which the end of the con-.

veyer-shaft b is adapted to extend. On this
shaft is mounted a ratchet-wheel d, on each
side of which is journaled an arm d’, the op-
posite ends
d?, connected at its other 'end to a suitable
crank-head don a shaft d*, to which power
is transmitted from any suitable source of
supply, the construction being such that the
arms d' are caused to vibrate on the shaft b
as the erank-head d? revolves. Pivoted be-
tween the arms d’ is a pawl d®, adapted to en-
gage the teeth of the ratehet-wheel d, a hold-
ing-pawl d° being provided on the head b"

and adapted to engage in the ratchet-teeth |

and prevent the backward rotation of said
ratchet-wheel. By thisconstruction the pawl
@ is adapted at each revolutionof thécrank-
shaft to travel over a definite number of teeth
of the ratchet-wheel, and, if unobstructed,
would turn the conveyer-shaft a definite dis-
tance at each stroke. To provide for vary-
ing the movement of the conveyer-shaft, and
1hins the amount of feed, I employ 4 movable
track b7, which is secured to an adjustable
arm d?, pivoted at the center of the shaft b,
$0 as to be moved around the ratchet-wheel.
This track ¢ is.sufficiently long so that when
moved under the pawl d° the pawl.will com-
pleteitsentirestroke on said track. By shift-
ing the track more or less out of the path of

the pawl, the pawl will be caused to engage -

the teeth for a greater or less portion of its

stroke, and thus vary the movenrent imparted .

al each stroke to the conveyer-shaft and con-
veyer. A notched segmentd’ isprovided ad-
jacent to the arm d¥ a suitable holding-pawl
JdM being provided on said lever to engage in
the notched segment and hold said lever in
different positions of adjustment. .
As before stated, the fuel is fed into the hop-
per b3, and astheconveyeris revolved itiscar-
ried through the conduit into the chamber in
the bottom of the magazine. Lo provide for
distributing the coal or other fuel, the con-
veyer-flights are reduced in size in the maga-
zine, so that only a portion of the fuel fed to
the chamber b’ will be ¢arried longitudinally
therein. This will cause the- coal to rise in
the magazine and become distributed evenly
in the length thereof. The frontend of the
magazine where the conduit joins the same is
cut out at an angle, as shown at b, forming
an angularly-arranged passage-way from the
top of the conduit upwardly into the maga-
zine. 'This angularly-arranged passage be-
gins at or near the point where the conveyer-
flights are-reduced or changed in their car-
rying capacity, so that a portion of the fuel
which is brought to this point will rise in said
passage from the fact thatmore fuelis brought
to this point thun is carried into the maga-

of which are pivoted toa pitman.

zine longitudinally.
permits the fuel to
end of the magazine. It may be found de-
sirable in ‘some cases to place one or more

 conveyer-flights on the shaft in a reverse di-

rection, as shown at b®, to assist in holding
back the fuel, and thus causing it to rise ver-

tically by the pressuve of thefresh fl'l.el against

the same. \ o
To provide for adjusting the conveyer lon-

This angular passage
be delivered at the fromt,

70

75

gitudinally and thus regulate the distribu- .

tion of the fuel longitudinally in the maga-
zine, I preferably support the front end of
the shaft in a screw-threaded sleeve e, which
is serewed into a boss ¢’ on a yoke e?, which

yoke is connected to thehead b, The sleeve -
¢ is bored out to receive the end b of the

shaft, which is shouldered down at this point
to enter said sleeve. The front end of the
sleeve e is provided with an enlarged cylin-
drical portion.e®, which is cupped out to re-

8o

85

ceive bearing-plates ¢* ¢, which are each .

formed with eircular grooveson the adjacent
faces adapted to receive antifriction-balls 5,
which are placed between the plates. One
of these plates is adapted to turn with the
shaft b*, the shoulder of which rests against
said plate, the other plate, ¢!, beiug adapted

to restin the cylindrical portion of the sleeve. -
The end thrust is thus received on the ball-

bearings formed in said sleeve. The oppo-
site end of thesleeve whereitextendsthrough
the boss ¢’ .is formed square in cross-sectiony

wrench by -means of which' it may be ad-

justed back and forth.in the bearing-boss,
and thus adjust the conveyer-shaft longitu-

dinally through the conduit and the maga-
zine. For the purposes of this adjustment

the ratchet-wheel d is constructed with a.
‘square opening, which fits on the square por-.

tion of the shaft b* and the pivoted arms d'
are journaled on the hubs of said wheel on
opposite sides thereof.. Projecting lugs ¢fon
the yoke e® prevent lateral movement of said
ratchet-wheel as the shaft is adjusted back
and forth. The bearing-plates e ¢ in.the
cylindrical portion & of the screw-threaded
sleeve e are held in position by suitable re-
taining-clips ¢, which are bolted or otherwise

secured to the cylindrical casing and project -

inwardly, soastoengage and hold the plate €.
‘In stokers of this class it sometimes hap-
pens under, certain conditions and with cer-

90

95

, 100
as shown at ¢, and adapted to réceive a-
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120

tain kinds of fuel that the ait introduced into

the twyers will not find ready escape through
the burning fuel, and a slight pressure will
accumulatein the magazine sutficient to cause
a portion of the smoke and gaseés to find their

| way back thrcugh the conveyer and into the

hopper 13. To obviate this, I provide means
for counteracting this pressurein the-conduit,
and thus prevent the escape of gir or gas
through this passage. Thisis preferably ac-

complished by introducing a jet'of air from

the main trunk or any other portion of the

air supply into the conduit, preferably at an

125

130
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- anglein the direction in which the fuel moves.

This I have shown in Figs.\1 and 1°, in which
a small pipe ¢°is introduced at an angle into
the top of the conduit % In case the air-

chamber b is connected with the air-trunk.

then the pipe ¢® may be connected directly
with this air:space and receive its supply
therefrom, asshownin the drawin gs. Topre-

~vent the choking of the pipe ¢f by the inwardl y-

IO

- lar concave pocket ¢f, into the top of which-
“'the pipe ¢* is made to enter, so that an air-

s

Ppassing fuel in the conduit, T preferably con-
struct the conduit at this point with a circu-

space is formed at this point which will pre-
vent the choking of the pipe by the fuel.
This air-space being circularand eoncave,any

- fuel which should be erowded into the same

20

~ horizontal conduit leading from

2

- 30

through any obstruction in. the feed would

find easy passage from said pocket as soon as.

the irregularities of the feed were overcome.

llaving thus described my invention, I
elaim— : , » - o

1. Inan underfeéd stoker, a fuel-hopper, a
said hopper,
and-a feeding chamber or magazine having a
curved bottom forming a substantial continu-
ation of said conduit and provided with in-
clinéd sides and of a substantially uniform

width, a serew conveyer extending from said

hopper through said conduit and through the
bottom portion of said magazine, and an an-
gularly-arranged passage formed in said con-

- duit and extending upwardly thérefromi S0 as

35
40
45

50

to.communicate with the front of said maga-
zine above the mouth of said

stantially as’specified. IR
- 2. Inanunderfeed stoker, a feed-magazine

having air-trunks formed on each side thereof

and removable twyer-blocks with openings at
the top, said twyer-blocks being cored out and
formed substantially ‘L-shaped in cross-sec-
tion so as to extend over and protect the inner
side and top of said ‘air-trunks, substantially
as specified. _ : ; :
3. Thecombination witha feedin g chamber
ormagazinehaving the air-trunkson thesides

thereof, and devices for feeding the fuel into
the bottom of said magazine, of removable |
" plates surrounding said magazine at or near

the top, said- plates being formed in the na-
ture of twyer-blocks and adapted to extend
overthetopand innersides of said air-trunks,

- substantially as specified. . g

55

4..The coinbination with the fuel-hopper
and a conduit, a eonveyer extending through
said conduit, a ratchet- wheel on the con-
veyer-shaft and a- bearing-support for said

- .shaft, a hand-lever journaled concentric with

* 6o

said shaft and carrying at one end a cireular
track adapted to project over said ratchet-
wheel, and a stationary notched sSegment
connected to said bearing-support, and a
holding-pawl on said lever for engaging said

- Notched segment so ‘as to hold said track in

65

different positions of
tially as specified. - 5
5. The combination with a fuel-imagaziue,

.

adjustment, substan-

conduit, sub-

3

~a conduit leading thereto, and a convéyérin
-said conduit, said conveyer having flights of

varying carrying capacity in the length there-
of, and means, substantially as described,
formovingsaid conveyer-shaftlongitudinally
through said conduit and magazine so as to
vary the distribution caused by the varying
carrying capacity of said conveyer, substan-
tially as specified.. . - = .

6. The combination with a fuel-magazine

and a conduit leading thereto, a conveyer in

said conduit, said conveyer having a sub-
stantially uniform carrying capacity through
said conduit and having flights with a re-
duced carrying capacity within said maga-
zine, and a movable sleeve for supporting

the end of said conveyer-shaft, and means,

substantially as described, for adjustin gsaid
sleeve in different positions to change the
longitudinal position of said shaft, substan-
tially as specified, - .
7. The combination with a conveyer-shaf
having conveyer-flights of different earrying

-capacity, a conduit in which said shaff op-

erates, and a magazine connected to said con-

‘duit, of a screw-tlireaded sleeve, a support-
ing-bearing for said sleeve, and antifriction

bearing-platesin said sleeve, said sleeve being
adapted to form a bearing for the front end
of said shaft, substantially as specified.

‘8. The combination with a fuel-chamber,
andaconduitleading thereto, said fuel-cham-
ber being formed with inclined sides and a

70
75
89 g
%
90
95

100

curved bottom which forms a substantial con-~ -

tinuation of said conduit,a conveyer extend-

ing through said conduit and fuel-magazine
and having a substantially uniform carrying
capacity in said conduit and a reduced carry-
ing capacity in said magazine, and an angu-
larly-arranged passage-way formed in said:
conduit and leading from the top thereof. so

105

as to open: into the front of said magazine

and above
specified. i .

9. The combination with a fuel-magazine,
and a conduit léading horizontally into the
same, said magazine being formed of a sub-
stantially uniform width with inclined sides,
and a-curved bottom adapted to form a sub-
stantial continuation of said conduit, a con-
veyer extending through said: conduit and
magazine and having a substantially uniform
carrying capacity in said conduit and pro-
vided with flights of a reduced carrying ca-
pacity in said magazine, & vertical angular

said conduit, substantially as

110

115’

‘120

passage-way formed at the top of said con- .

duit of a width less than the diameter of said
conduit and adapted to extend into the front
of said magazine, substantially as specified.

125

+10. The combination with a fuel-magazine, -

and a conduit leading horizontally into the

‘Same, a conveyer-shaft extending through

said eonduit and through the bottom of said
magazine, Said shaft havinga conveyerofsub-

130

stantially uniform carrying capacity through . -

said conduit, and of a reduced carrying ca-

paeity within said magazine, an-angularly- -
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arranged passage from the top. of s«tid conduit

into the front of said magazine, and means

‘as described for adjusting the shaft and con-

veyer longitudinally through said conduitand
mawwzme substantially as specified.
. The combination of a fuel-magazine,

'and ar eonduit leading into the same, a con-

veyer in said conduait, and twyer-openings

in said magazine, an air-trunk connected to

said twyer-openings, and an air-passage from
said air-trunk eommunicating with said con-
duit in front of said magazine so as to form
a draft from said conduit into said magazine,
substantially as and for the purposespecified.

The combination with a magazire, and
o conduw having feeding devices- therein,

twyer-openings in said magazine, and an air-
trunk communicating with said twyer-open-
ings, an air-passage communicating with said |

condult at an angle thereto, and a connecmon
from said air-passage to said air-trunk, sub-
sta,nmally as specified.

The combmahon with a maﬂ'azme and

a conduit leading thereto, a conveyer in said

conduit, and twyer-opemnws in said maga-
zine, an air-trunk communiecating with sald
twyer-openings, and an air-passage from said
trunk to the g¢onduit, said air-passage being
adapted to enter smd conduit at an anvle
thereto and into a concave pocket formed in
said conduit, substantially as specified.

14. The combination with a fuel-magazine
and a conduit leading thereto, said conduit be-
ing provided with a circular concave pocket
therem, twyer -openings in said- magazine,
and an air-trunk communicating therewith,

| a passage from said air-trunk to sald concave
pocket in said conduit, substantially as speci- -

fied.

In testimony whereof I have hereunto set

my hand this 21st day of October, A. D. 1895.
B '~ _ARTHUR F. BROWN.
Witnesses: ‘

W. W. WAGNER,
WARREN HALL.
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