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ful Improvements in Underfeed Stokers for 
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forth in the claims. 

I5. 
bodying my invention. 

2 ? 

suire in the eonduit. 
... sectional view of the same. Fig. 3 is a plan 
view of a portion of the same with some of 
the, parts removed. Fig. 4 is an end eleva 
tion, and Fig. 5 a sectional elevation, of a por 
tion of the same, showing the driving mech 
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Be it known that I, ARTHUR F. BROWN, a 

citizen of the United States, residing at Day 
ton, in the county of Montgomery and State 
of Ohio, have invented certain new and use 
Steam-Boilers, of which the following is a specification. 
My invention relates to improvements in 

underfeed stokers for steam-boilers; and it 
consists in the constructions and combina 
tions of parts hereinafter described, and set 

In the accompanying drawings, Figure 1 is 
a longitudinal sectional view of a device em 

Fig. 1 is a detail of the device for counteracting the back pres 
Fig. 2 is a transverse 

anism. Figs. 6, 7, and 8 are details of the 
same, showing devices for adjusting the driv 
ing and feeding mechanism. 

. . . Like parts are represented by similar let 
ters of reference in the several views. 

In the said drawings, a represents a fur 
nace of any suitable construction, and a' the 
ash-pit of the same. b is a magazine into 
which the fuel is fed, and which is located in 
the ash-pit or below the furnace, so that the 
top of said imagazine stands substantially 
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the outside of the furnace wall or front, and 
45 
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flush with the bottom of the furnace, which 
may be provided at each side of the maga 
zine with the usual grate-bars a”, if desired. 
The main body of the magazine is substan 

tially U shape, as shown in Fig. 2, and is 
provided at the bottom with a chamberb', 
which forms a substantial continuation of á 
pipe or conduit b, which leads therefrom to 
is there provided with a hopperb. Extend 
ing through the chamberl', the conduitb, and 
below the hopper l is a rotating shaft b, on 
which are located conveyer-flights b, form ing a screw conveyer. 
conveyer which is within the chanberb' at 
the bottom of the magazine is preferably re 

That portion of the 

duced, either in pitch or diameter, so as to 
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-flightsb of reduced diameter. 
The fuelis fed into the hopper band means 
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are provided for rotating the shaft b, so that 
the fuel will be conveyed from the hopper 
through the conduit into the chamber, from ?? 
whence, by reason of the constructions herein 
described and more fully explained herein 
after, it will be caused to raise vertically into 
the magazine and spread over the bottom of 
the furnace. . . 
The magazine is provided at each side and 

along the top with a series of twyer-blocks 
b', which have at the top suitable discharge openingsb, which discharge laterallyinto the 
upper portion of the magazine. These twyer 
blocks b are each formed in cross-section 
substantially L-shaped arid are adapted to 
partially surround an air trunk or conduit c, 
one of which is formed on each side of the 
magazine. . 
Openings c' in the tops of the air trunks or 

conduits cestablish a communication between 
the air-trunks and the respective twyer 
blocks, the twyer-blocks being hollow on their 
under sides, so 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 con the top of the same, 
which may be filled with fire-clay or other 
protecting substance. The twyer-blocks to 
are separable and removable, so that they 
may be readily removed or replaced for re 
pairs or otherwise. The respective ends of the magazine are also preferably provided 
with removable blocks b, which are-formed 
with an air-chamber l', which may or may 
not communicate with the air-trunk, these 
blocks being adapted to form a protection for 
the ends of the magazine and may be replaced 
when warped or damaged by heat. . . . . 
The respective, air-trunks c are connecte 

by branch pipes c to a main pipe or conduit 
c', which is preferably arranged beneath the KOO 
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floor of the ash-pit and leads to any suitable 
Source of air supply, such as a fan or pres 
sure-blower. . 
The outer end of the fuel-conduitb*, as well 

as the hopper, is preferably supported by a 
head b, 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 of which are pivoted to a pitman. 
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 crank-head d revolves. Pivoted be 
tween the arms dis a pawl d5, adapted to en 
gage the teeth of the ratchet-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 this construction the pawl 
cl is adapted at each revolution of the crank 
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 
thus the a mount of feed, I employ a movable 
track to, which is secured to an adjustable 
arm d, pivoted at the center of the shaft b, 
so as to be moved around the ratchet-wheel. 
This track clf is sufficiently long so that when 
moved under the pawl d the pawl will com 
plete its entire stroke 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 movement imparted. 
at each stroke to the conveyer-shaft and con 
veyer. A notched segment disprovided ad 
jacent to the arm d, a suitable holding-pawl 
d' 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 bº, and as the conveyeris revolveditis car 
lied through the conduit into the chamber in 
the bottom of the magazine. To provide for 
distributing the coal or other fuel, the con 
veyer-flights are reduced in sizein the maga 
zine, so that only a portion of the fuel fed to 
the chamber b' will be carried longitudinally 
therein. This will cause the coal to rise in 
the magazine and become distributed evenly 
in the length thereof. The front end 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 that more fuelis brought 
to this point than is carried into the maga 

zine longitudinally. This angular passage 
permits the fuel to be delivered at the front. 

It may be found de end of the magazine. 
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 pressure of thefresh fuel against 
the same. . . 
To provide for adjusting the conveyer lon 

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 screwed into a bosse' on a yoke e, which 
yoke is connected to the headb. 
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 portione, which is cupped out to re 

The sleeve 
e is bored out to receive the end b of the 

ceive bearing-plates eº eº, which are each . 
formed with circular grooves on the adjacent 
faces adapted to receive antifriction-balls e, 
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, e, being 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 the sleeve whereitextends through 
the bosse' is formed square in cross-section, 
as shown at e, and adapted to receive a 
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-wheeld 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 eon 
the yoke e prevent lateral movement of said 
ratchet-wheel as the shaft is adjusted back 
and forth. The bearing-plates, e' ein, the 
cylindrical portion e' of the screw-threaded 
sleeve e are held in position by suitable re 
taining-clipse', which are bolted or otherwise 
secured to the cylindrical casing and project 
inwardly, so as to engage and hold the plate e. 
In stokers of this class, it sometimes hap 

pens under certain conditions and with cer 
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tain kinds Qf fuel that the air introduced into 
the twyers will not find ready escape through 
the burning fuel, and a slight pressure will 
accumulate in the magazine sufficient to cause 
a portion of the smoke and gases to find their 
way back through the conveyer and into the 
hopper U. To obviate this, I provide means 
for counteracting this pressure in the conduit, 
and thus prevent the escape of air or gas 
through this passage. This is 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 all 
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ings, an air-passage communicating with said 

arranged passage from the top of said conduit a conduit leading thereto, a conveyer in said 
into the front of said unagazine, and means 
as described for adjusting the shaft and con 
veyer longitudinally through said conduit and 
magazine, substantially as specified. 

11. The combination of a fuel-magazine, 
and a conduit leading into the same, a con 
veyer in said conduit, and twyer - openings 
in said magazine, an air-trunk connected to 
said twyer-openings, and an air-passage from 
said air-trunk communicating 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 purpose specified. 

12. The combination with a magazine, and 
a conduit having feeding devices therein, 
twyer-openings in said magazine, and an air 
trunk communicating with said twyer-open 

conduit at an angle thereto, and a connection 
from said air-passage to said air-trunk, sub 
stantially as specified. 

13. The combination with a magazine and 

conduit, and twyer-openings in said maga 
zine, an air-trunk communicating with said 
twyer-openings, and an air-passage from said 
trunk to the conduit, said air-passage being 
adapted to enter said conduit at an angle 
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 
therein, twyer-openings in said magazine, 
and an air-trunk communicating therewith, 
a passage from said air-trunk to said 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. 

. ARTHUR. F. BROWN. 
Witnesses: 

W. W. WAGNER, 
WARREN HALL. 
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