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- Specification of Letters Patent.

Patented Mar. 8, 1910.

Application filed November 22, 1807, Serial No. 404,458,

To all whom it may concern: ‘

Be it known that I, CrHarLes W, WILLEY,
a subject of the King of Great Britain, re-
siding at Birnie, in the Province of Mani-
toba, in the Dominion of Canada, have in-
vented new and useful Improvements in
Mechanical Stokers, of which the following
is a specification. »

This invention is an improved mechanical
stoker for use in feeding fuel to the furnace
of a locomotive or other steam engine and
the said irvention consists in the construc-
tion, combination and arrangement of de-
vices hereinafter described and claimed.

The object of my invention is to provide
a machine of this character which operates
automatically to supply fuel to a furnace
as the same is needed so as to maintain prac-
tically continuous steam pressure in the
boiler.

In the accompanying drawings:—Figure
1 is a vertical longitudinal sectional view of
a portion of a locomotive and tender pro-
vided with a mechanical stoker constructed
in accordance with my invention. Fig. 2 is
a transverse sectional view of the same.
Fig. 3 is a detail transverse sectional view
of the fuel conveyer. Fig. 4 is a detail ele-
vation of lthe fuel conveying screw. TFig. b
is a detail view, partly in elevation and
partly in section ofp the means for automat-
1cally supﬁlying steam to the engine which
operates the fuel conveyer. '

In accordance with my invention I pro-
vide a chute which comprises a lower section
1 and an upper section 2. Said lower sec-
tion, which is inclined as shown, is provided
with flanges 3 at its sides, at its lower end,
to bear against the end of the boiler indi-
cated at ¢ and the said flanges are secured
to the boiler head to dispose the lower end

of the said lower section of the chute oppo- .

site the fire box b of the furnace. The said
lower section of the chute is provided with
an extended bottom plate 4 which enters and

. extends through the lower side of the fuel

door opening and is provided at its lower
end with Y-shaped plates 5 which are se-
cured thereto and form teeth which effect a
separation of the pieces of coal as the same
extend in the chute and serve to evenly dis-
tribute coal over the fire. The upper section
2 of the chute is pivotally connected to the
lower section as at € so that said upper sec-

@

o tionm of the chute is mounted for angular

movement in a vertical plané.

A fuel conveying tube comprises a lower

section 7 and an upper section 8 coupled to-

gether, the upper section of slightly greater
diameter than the lower section and having
its upper end secured to the outer side of the
pivoted upper section 2 of the chute and
discharging into said upper chute section.
The sa1d sections 7 and 8 of the conveyer
tube are telescopically related so that the
lower section is slidable longitudinally in
the upper section and each of the said con-
veyer sections is provided with a band 9
having a plurality of outwardly extending

lugs 10. Rods 11 pass through openings in

the said lugs and are slidable in the lugs of
the lower‘%and- and co-act with such band
to keep the lower tubular section 7 in aline-
ment with the upper section 8 under all
conditions, so that while the fuel conveying
tube is longitudinally extensible by reason
of the telescopic movement of the section 7
of 'the section 8 said sections are prevented

from moving angularly with reference fo

each other.

In the embodiment of my invention here
shown the lower section 7 of the conveyer
tube passes through an opening in the front

side of the coal compartment ¢ of the tender

and is provided with a flange 12 which is
secured on the inner side of the front wall
of the tender. The conveyer screw 13 ex-
tends longitudinally through and is revolu-
ble in the fuel conveying tube. Said screw

comprises a central shaft 14 and spirally

disposed blades 15 which extend thereon
nearly from end to end thereof. The said
spiral blades are provided with stop shoul-
ders 16 at suitable distances apari, which
in practice are preferably wedge-shaped
plates 17, which are secured to the blades as
y means of rivets or other suitable devices

and present longitudinal outer surfaces 18.

which are oblique to the proximate localized
surfaces of the blades to which they are at-
tached, and shoulders 19 at their upper ends.
Hence, during the rotation of the conveyer
screw the oblique surfaces 18 of the said
stops offer minimum resistance to the pas-
sage of the coal or other fuel upwardly be-
tween the spiral blades of the conveyer

screw or shoulders 19 which are substan--

tially at right angles o' the said spiral
blades offer efiectual resistance to the down-
ward passage, by gravity of the coal and
thus the conveyer screw is ernabled to neu-
tralize any tendency of the coal to pass
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downwéurd'ly thereon by gravity and the ca-

. pacity of the conveyer screw is correspond-

ingly increased since the coal is prevented
from slipping. The lower end of the con-
veyer screw shaft is stepped as at 20 in a

" bearing in the inclined bottom of the coal
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compartment of the tender near the front
end of the tender so that the rear end of the
screw is disposed in the forward end of the
tender and immediately in front of the in-
clined bottom of the said coal compartment.
The upper end of the conveyer screw shaft
has a Eearing in the upper section 2 of the
chute and is provided with a gear wheel 21
which engages a similar gear 22 mounted on
a shaft 23 which extends from one side of
said upper chute section. A sprocket wheel
24 is also secured on said shaft and, hence,
in effect is secured to the gear 22 so that said
sprocket wheel and said gear 22 can only
revolve together. , '
- A suitable motor, which is here indicated
as a turbine steam engine 25 is secured in the
floor of the engine cagb
able support and its shaft is provided with
a sprocEet wheel 26, connected by an endless
sprocket chain 27 to the sprocket wheel 24.
The said sprocket chain is initially slack and

“the same is kept at the requisite tension by

means of a tightener pulley 28 which en-
gages one lead thereof and is mounted at one
en§ of a longitudinal movable arm 29 which

arm 1s here shown as slidably mounted in-

keepers 30 on one side of the lower section
of the chute. Said arm has a stop 31. A
coiled extensile spring 82 bears between said
stop and one of the keepers 20 so as to tend
to move the arm 29 and, hence, also the
tightening pulley 28 in one direction so that
sald tightening pulley is caused to take up
the slack in the sprocket chain occasioned by
the angular movement of the upper chute
section that is caused by motion of the loco-
motive and the cab. - o

It will be understood from the foregoing
description that when the motor or engine
25 is 1n operation the conveyer screw is re-
volved and is caused to convey coal from
the tender to- the upper end of the conveyer
tube and discharge it therefrom into the up-

, per-section of the chute, so that the coal is
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caused to descend the chute by gravity and

to be discharged into the furnace. »
Within the scope of my invention any

suitable means may be employed to control

‘the operation of the motor or to drive the

conveyer screw of the mechanical stoker. ‘It
is, however; an ob{ect of the invention to
provide automatically operating means con-
trolled by variations of steam pressure in
the boiler to control the operation of the
stoker driving motor. For the purpose of
this specification I show at Fig. 5 such pres-

sure controlled apparatus for controlling

the operation of the stoker driving motor.

or on any other suit--

951,712

A steam-pipe 33 which leads from the beiler
to the motor 25 is provided with an auto-
matically acting valve 34 and with & man-
ually operated valve 35. A branch pipe 36
which leads from the steam pipe 33 at a
point near the boiler discharges into a cyl-
inder 37 in which operates a piston 38.
The rod 89 of this piston is connected to
the valve 34, which in the present instance
is a slide valve, and on the said piston red
and within the cylinder is a stop 40 in the
upper end of the cylinder through which
the piston rod slides. A spring 41 which
in the present instance is shown as a coiled
extensile spring is disposed in the cylinder
on the piston rod and between the stop 40
and the piston and acts to force the piston
downwardly and normally open the valve
34 to the fullest extent. The tension of the
spring is such that it normally maintains
automatically the acting valve 34 in open
position at the normal working pressure of
steam ‘in the boiler so that the motor 25 is
lkept constantly at work when the valve 35
is open so that the automatic stoker is
driven continuously and feeds coal in the
required quantities continuously.to the fur-
nace. In the event that the steam pressure
in the boiler becomes excessive its action on
the piston 88 will be such as to move the

piston against the tensjon of the spring 41.

and cause the automatically acting valve 34
to be entirely or partially closed accordin
to the steam pressure, and, hence, diminis
or entirely cut off the supply of steam to
the motor 25 with the result that the speed
of the mechanical stoker will be controlled
automatically by the pressure of steam in
the boiler thereby enabling steam of uni-
form Fressure to be maintzined in the boiler
and also effecting economy of coal.

The conveyer screw shaft is loosely and
slidably mounted in the tender of the loco-
motive. The opening formed.in the tender
is enlarged so as to provide for the lateral

~movement of the conveyer tube, the flange

12 being adapted to close said opening.

Having thus described my invention, I
claim :— '

1. In'apparatus of the class described, a
locomotive and tender therefor, a chute
adapted for attachment to the locomotive
furnace, said chute having an angularly
movable upper section, a conveyer tube com-

prising slidable sections, ssid tube being-

connected at its forward end to the angu-
larly. movable section of the chute and at
its rear end to the tender, and a conveyer
screw disposed in the tube and having its
upper end journaled in s portion of the

angularly movable section and its lower end

~and slidably mounted in the tender.
n apparatus of the class described, a
locomotive and tender therefor, a chute
carried by the locomotive and having an

loosel
2.
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angularly movable section, a tube connect-
ing the angularly movable section’ with the

tender and comprising - telescopic  sections

adapted for longitudinal ‘movement with
respect to each other, and a conveyer ex-
texll)ding throughout the length of the said
tube. : R

3. In an apparatus of the class described,

a locomotive and tender therefor, a chute

adapted for attachment to the furnace of
the locomotive and having an upper section
movable angularly in a vertical plane and
adapted for slight sliding movement, a
tube connecting the angularly movable sec-
tion with the tender and comprising tele-

scopically connected sections. adapted for

movement with respect to each other, and
a spiral screw extending through the said
tube and having its rear extremity extended
beyond the tube and disposed in said tender.

4. In an apparatus of the class described,
a locomotive and tender therefor, a chute
adapted for attachment to the furnace of
the locomotive and having an upper section

5 movable angularly, a conveyer tube attached

to the upper sectlon, means at the opposite
end of the tube for securing the same to the

8

tender, said conveyer tube comprising a
plurality of sections slidably connected to
each other, bands carried by the sections of
the said conveyer tube, apertured lugs upon
the bands, rods having portions disposed
in the apertures in said lugs, and a spiral
screw - extending throughout the entire
length of the tube and having its extreme
rear end mounted in the tender.

5. In an apparatus of the class described,
a locomotive and tender therefor, a chute
mounted upon the furnace of the locomotive

and having a section adapted for angular .

and sliding movement, a bearing located
within the tender, a telescopic conveyer tube
having one end opening directly into the

-tender and slidably mounted in the said

bearing and having its other end secured
to the said pivoted section of the chute, and
a spira] conveying screw operatively mount-
ed within the said conveyer tube.

In testimony whereof I affix my signature
in presence of two witnesses.

‘ CHARLES W. WILLEY.

Witnesses: “
Jorxn T. WiLLey,
Jorx Hancock.
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