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. NATHAN M. LOWER, OF PITTSBURGH, PENNSYLVAﬁIA, ASSIGNOR TO LOCOMOTIVE
’ STOKER COMPANY, A CORPORATION OF PENNSYLVANIA.

¥
5

LOCOMOTIVE STOKER.

Application filed December 17, 1923. Serial No. 681,035,

This invention relates to mechanical
stokers, and more particularly to stokers for
locomotives and the like.- o

One of the objects of the invention is the
provision of a stoker for delivering fuel to
the firebox above the level of the fire with-

" out the necessity of employing elevating
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mechanism other than the transferring serew
beneath. the tender.

Another object of the invention is the

provision of a mechanical stoker that is
simple in construction, cheap to manufac-
ture, composed of a minimum number of
moving parts, that may be easily assembled

5 and readily installed on the locomotive, and

that is not likely to become broken or get
out of order. '

Other and further objects and advantages '

of the.invention will appear from the fol-
Jowing description taken in connection with
the accompanying drawings, in which

Fig. 1 is a side elevation of a portion of a
locomotive and its tender with the invention
in position thereon, with parts in section
and parts omitted; ) )

Fig. 2 is a partial vertical section of the
stoker and a portion of the locomotive;

Fig. 8 is a plan view of the forward por-
tion of the stoker in position on the loco-
motive; : '

Fig. 4 is a vertical section of the forward

portion of the stoker with the parts shown’

more or less diagrammatically; and :
Fig. 5 is a section on line 5—5 of Fig. 2.
On the drawings the reference character
10 designates a portion of a locomotive pro-
vided with a firebox 11 having in its lower
portion the grate bars 12, and a door open-
ing 13 in the back wall 14 thereof, all of
which are of the usual or well known con-
struction. The locomotive is also provided
with the usual cab 15 having the floor 16
and a tender 17 flexibly connected thereto
in the usual manner, as conventionally
shown at 18. - ‘ :
Suitable fuel transferring mechanism is
-mounted in the usual manner beneath the
deck of the tender. This mechanism com-
prises a fuel transfer conduit 19 extending
beneath and parallel with the deck of the
“tender. For convenience in description the
term “forward” is employed to denote the
direction in which the-fuel moves along the
transfer conduit. The rear end of this con-

duit, that is, the end benea.th the tender

may be considered a trough and is open at
its upper side for receiving fuel from the
tender through a ‘suitable opening in the
deck. The conduit is provided witlr rollers
20 which engage tracks 21 in the manner
disclosed .in patent to Lower No. 1,423,533,
July 25, 1922,

An angle ring 22, made of angle bars,
having its depending flanges 28 extending
into the open side of the trough and held
against the under side of the deck opposite
the opening therein by the springs 24 and
the links 25, is employed to prevent loss of
fuel over the sides of the trough during the
operation of the stoker.

The front end of the conduit 19 is tubular
as shown at 26, is circular in cross-section,
and is adapted to be articulated with the
lower end 27 of a fuel or elevator conduit
28 by the universal joint 29. In forcing
solid fuel through econduits- having sharp
turns there is more or less of the fuel re-
duced to powdered form by the pressure,
and in fuels that contain powdered or
crushed portions there is more or less loss
due to the draft carrying the unconsumed
finer particles along with it through the
smokestack. In order to reduce the crush-
ing action to a minimum, and thereby effect
a saving of fuel, the conduit 28 is preferably

arranged at a moderate incline. It is rigidly

mounted on the locomotive by any suitable.
means and extends upwardly and forwardly
from the front end of the conduit 19 at a
moderate inclination, its upper end being
in communication with the conventional
fire-door opening in the back wall of the
firebox above the grates. :

The conduit 19 is provided. with a con
veyor screw 30 of the usual or well known
construction. This screw is coextensive
with the conduit 19, and is adapted to force
fuel upwardly through the elevator conduit
28 into the firebox. ' '

In forcing fuel, especially coal or coke,

.through a tubular conduit, the fuel is likely

to become clogged or wedged in the conduit
unless suitable provision is made for agitat-
ing or breaking up the mass as it moves
along the conduit. Any suitable means may
be provided for this purpose. Preferably
this is accomplished without the aid of mov-
ing mechanism. As shown, the lower end 27
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of the conduit 28 is circular in cross-section
to conform to the forward end .of the con-
duit 19. The upper portion of the conduit

is non-circular, that 1s, it is flattened some-

what. The upper portion 81 is preferably
rectangular, the sides thereof diverging up-
wardly to a width substantially that of the
door opening as shown in Fig. 8, the con-
struction being such that the conduit gradu-
ally increases 1n cross-sectional area toward
its upper and delivery end. Either of these
expedients tends to prevent choking or jam-
ming of the fuel in the conduit. The gradu-
ally increasing size of the conduit permits
loosening of the mass as it moves upward
and the change in contour forces the parti-
cles of fuel to change their positions rela-
tively to each other, and consequently breaks
up any mass that may tend to become com-
pact in its movement along the conduit.

The fuel forced through the conduit 28 is
delivered on to the distributing plate 32
which is located at such a height above the
grates that the fuel is distributed over the
entire grate area by the fuel projecting
means. - ‘

In the form of the device selected to illus-
trate one embodiment of the invention,
steam jets are employed for this purpose. A
suitable nozzle 33 which may be integral
with the distributing plate 32 is provided.
The mnozzle is provided with a plurality of
steam chambers 34, from each of which noz-
zle openings 35 are adapted to direct jets of

steam across the upper surface of the plate

32 for forcing the fuel to all parts of the

. firebox as fast as it is delivered on to the
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plate 32. Each chamber 34 is provided with
a separate pipe 36 for supplying steam there-
to. Each pipe is provided with a separate
valve 37 for controlling the supply of steam
to the corresponding nozzle. Each pipe 36
may be provided with a gauge 38 to assist
the fireman in determining the proper regu-
lation of the valves. T
It is desirable that means be provided for
varying the delivery of the fuel on the dif-
ferent portions of the plate 82. For this
purpose a deflecting plate 89 provided with
a vertical pivot 40 intermediate its ends is
provided.whereby said plate extends for-
wardly and rearwardly from said pivor.
The pivot 40 is journaled in the upper end
of the conduit on the median line thereof
and is provided with an operating handle
41 rigidly secured thereto whereby the plate
39 may be oscillated to direct the bulk of the
fuel to either side of the plate if it is so de-
sired. The handle is held in adjusted po-
sition by the lug 43 carried by the pivoted
section of the handle. The lug is adapted
to engage suitable. openings in the upper
portion of the conduit, one-of which is
shown at 44 in Fig. 257
~In"order that access may be had to the

Figs,
ith & &
“this" purpose. The gear shaft 48 may be
motinted in suitable bearings 49 in the lower
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interior of the elevator conduit 28 the upper

wall of the same is provided with a defach-
able door 45. E v
Suitable mechanism is provided for oper-
ating the transferring screw. As shown in
2 and 4 a rotary engine 46 provided
a worm gear drive 47 is provided for

end .of the conduit casing and its rear end
terminates in a ball-like projection 50 hav-
ing a squared central portion 51, which is
adapted to slidably engage a rectangular
opening 52-in the forward end of the' shaft
of the screw conveyor 30 and form there-
with a universal joint concentric with the
‘universal joint 29 whereby relative move-

ment_between the conveyor and conduit is
permitted. - The slidable connection between

the shaft 48 and screw 30 permits the parts
to be disconnected by an endwise movement.

The bearing 49 may if desired be provided

with an opening 53 for permitting the dis-
charge of powdered fuel and other foreign
matter that may work into the bearing along
the shaft 48.
. The rear end of the conveyor screw 30 1s
journaled on a pin 54 extending forwardly
from the rear end of the conduit 19. The
rear end of the screw engages a thrust plate
55 extending about the pin 54. When the
screw is reversed the thrust is taken by
the ball 50, the screw 30 moving for-
ward slightly away from the plate 55.
In order to prevent fuel from falling between
the -end of the screw and -the plate 55
a shield 56 is provided which extends for-
wardly over the pin 54.

The space above the conduit in the open-
ing in ‘the back wall of the firebox may be
provided with suitable doors 57 and 58 for
closing said opening. Any suitable door op-
erating mechanism 59 of well known con-
struction may be employed for operating the
doors when hand firing becomes necessary.’

‘Where it is desired to disconnect the con-
duit 19 from the conduit 28, as when the
locomotive is disconnected from the tender
or it becomes necessary to disconnect the
parts for replacements or repairs, the retain-
ing flange member 577 of the universal joint
29 is first removed after which the parts
may be disconnected by an .endwise move-
ment.

Various changes of detail may be made.

within the scope of the invention. For ex-
ample, while it.is usually desirable to deliver
the coal to the fire box through the hand

~firing door opening or an enlargement there-

of, this is not of the essence of the inven-
tion. .
¢ 1 claim as my invention:

1. In combination, a fuel transfer conduit
having its forward end provided with a
curved enlargement, an elevator conduit
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]mvihbits lower end provided with a curved
recess for receiving said enlargement, and a

_retaining member for holding said enlarge-

ment in said recess, a fuel conveyor screw in
said transfer conduit, the forward end of
said screw being provided with an -angular
opening, a driving shaft provided with a
driving head slidably and pivotally engag-
ing in said recess for driving said screw
whereby said transfer conduit and screw
may be removed by an endwise movement
after first removing said retaining member.

2. In combination, a fuel trans%er tube, a
fuel conduit; a fuel transfer screw in said
tube, driving mechanism carried by said con-
duit, said mechanism comprising a driving
head pivotally and slidably engaging in a
recess in the forward end of said screw for
rotating the same, and means for flexibly
connecting said tube to said conduit, said
means including a removable member where-
by said tube may be removed from said con-
duit and said mechanism by an endwise
movement thereof. o S

3. The combination with a boiler firebox
of a conduit curving from its lower portion
to an upwardly inclined portion without
sudden changes in its cross sectional dimen-
sions, said conduit having successive cross
sectional areas toward its delivery end not
less than the cross sectional area of said

" lower portion, the upper end of said conduit
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extending on’ the outer side of the firebox
and projecting above the level of the fire of
the firebox, a conveying apparatus for deliv-
ering coal to the lower portion of the con-

- duit and forcing the coal forward through

said conduit, the forward end of the impel-
ling portion of said conveying apparatus be-
ing spaced from -the forward wall of said
conduit a distance sufficient to prevent pack-
ing of the coal in said conduit, and means
for scattering the fuel over all parts of the
firebox. R :

4. The combination with a boiler firebox
of a conduit curving from its lower portion
to an upwardly inclined portion and without
sudden changes in its cross sectional dimen-
sions, said conduit having successively in-
creasing cross sectional areas toward.its de-
livery end, the end of said conduit project-
ing above the level of the fire and the up-

~wardly inclined portion being outside the

firebox; a conveying apparatus for deliver-
ing fuel to the lower portion of the conduit
and forcing the fuel forward through said
conduit, the forward end of the impelling
portion of said conveying apparatus being
spaced from the forward wall of said con-
duit a distance sufficient to prevent the pack-
ing of the coal in said conduit and distrib-
uting means at the upper end of the conduit
adapted to act on the fuel as it emerges from

the conduit to distribute the same over the

fire bed.

8

5. The combination with a boiler firebox.
having an opening in its back wall above the
level of the fire through which coal is adapt-
ed to be supplied, of a conduit curving from
a lower to an upwardly extending portion
without sudden changes in its cross sectional
dimensions, said conduit having successive
cross sectional areas not less than the cross
sectional area of said lower portion, the
upwardly extending portion of the conduit
projecting above the bottom of said opening
and the upwardly extending portion of the
conduit being outside the firebox, a convey-
ing apparatus which delivers coal to the
lower portion of the conduit and forces the
coal forward through said conduit, the for-
ward end of the impelling portion of said
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conveying apparatus being spaced from the .

forward wall of said conduit a distance suffi-
cient to prevent packing of the coal in said

conduit and means for projecting the coal
over all parts of the firebox as it is delivered:
from said conduit. Co : :
6. The combination with a firebox, of a
stoker comprising an upwardly extending
conduit, its upper portion being outside
the firebox and terminating above the level
of the fire, screw means for supplying coal
to said conduit and forcing the same there-
through, the impelling portion of said screw
means terminating short of the front wall of
the conduit to prevent packing of the coal,
said conduit having successive cross sectional

.areas to its outer end, not less than the cross

sectional area of its lower portion adjacent
said screw means, and a distributor compris-
ing means for scattering the coal over the

" fire bed as it is delivered from said conduit.

7. The combination with a firebox, of a
stoker comprising an upwardly extending
conduit the upwardly inclined portion there-
of being outside the firebox, means for sup-
plying coal to said conduit and forcing the
same therethrough, the impelling portion of
said means terminating short of the front
wall of the conduit to prevent packing of
the coal, said conduit having successive cross
sectional areas to its outer end not less than
the cross sectional area of its lower portion
adjacent “said means, successive cross sec-
tional areas of the conduit varying in shape
and a distributor comprising means for scat-
tering the coal over the fire bed as it is de-
livered from said conduit. ‘

8. The combination with a firebox, of a
stoker comprising an upwardly curved con-
duit having successive cross sectional areas
extending to its outer end, not less than the
cross sectional area of its lower portion, the
upwardly inclined portion of the conduit be-

outside the firebox and terminating in

in
a gelivery mouth above the fire level, means

at the lower end of said conduit for sup-
plying coal to said conduit and forcing the
same therethrough, the impelling portion of
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said means being spaced from the front wall
of the conduit to prevent the packing of
coal thereagainst, a distributor comprising

means for directing a plurality of fluid jets

for scattering the coal as it is delivered up-
wardly from said conduit over the fire and
an adjustable deflector for selectively con:
trolling the direction of movement of said
coal to the fire Led.

9. In combination, a- locomotive provided

.with a firebox having an opening in the

back wall thereof, a tender and a cab for
said locomotive, a conveyor conduit member
beneath. said tender, an elevator conduit ex-

5 tending upwardly and forwardly from the

1,652,098

front end of said member through the floor
of the cab and on the outside of the firebox
to a point above the lower margin of said

opening and in communication therewith, a -

screw conveyor in said conduit member for
conveying fuel to, and forcing it through

20

said elevator conduit, the impelling portion

of said screw conveyor having its forward
portion terminating short of the front wall
of said elevator conduit a distance sufficient
to prevent packing of the fuel, and means
for scattering the fuel delivered by the con-
duit to all parts of the fire bed.

NATHAN M. LOWER.



