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STOKING MECHANISM 
Edward Ryan, Knox, Ind., and Ernest R. Funk, 
Galesburg, Ill., assignors to The Standard 
Stoker Company, Incorporated, New York, 
N. Y., a corporation of Delaware 

Application November 24, 1928, Serial No. 321,54. 
Renewed November 3, 1934 
6 Claims. 

The invention relates generally to stoking 
mechanisms and more particularly to a new and 
improved stoking mechanism, especially adapted 
for use on locomotives having a wide grate. 

It is the general object of the invention to pro 
Vide an improved stoking mechanism adapted to 
distribute the fuel uniformly on a wide grate and 
intermittently to the opposite sides thereof. 

It is another object of the invention to provide 
Such an improved mechanism embodying means 
for delivering the fuel to the fire box through two 
laterally spaced conduits. ?? 
Another object of the invention is to provide 

an improved stoking mechanism embodying novel 
means for firing the two sides of the grate alter 
nately and intermittently. 
Another object of the invention is to provide a 

Stoking mechanism embodying a pair of down 
Wardly extending distributing conduits through 
which the fuel is delivered into the fire box, a 
Single Screw conveyor for elevating fuel to said 
Conduits, a distributing nozzle for each conduit 
and means for distributing fuel from said con 
Weyor to the conduits. 
Another object of the invention is to provide 

Such a Stoking mechanism embodying a recipro 
cating member arranged to feed fuel alternately 
from Said elevating conveyor to the conduits to 
gether with means for reciprocating said mem 
ber. 
Another object of the invention is to provide 

a stoker embodying a slightly inclined Screw con 
Weyor for transporting the fuel from beneath the 
bin to an upwardly inclined screw conveyor 
mounted on the locomotive and adapted to de 
liver fuel from its upper end into a conduit en 
tering the fire box above the muid Iring, and means. 
for rotating the Screws of Said conveyors con 
tinuously during operation of the Stoker, 
Other objects and advantages will become ap 

parent as the description proceeds. 
In the drawings, 
Fig. 1 is an elevational view partly in section 

through a stoking mechanism embodying the 
invention in its preferred form, associated With 
the fuel bin and the rear part of the fire box of a 
tender and locomotive respectively. 

Fig. 2 is a fragmentary elevational view taken 
along the line. 2-2 of Fig. 1. 

Fig. 3 is a fragmentary vertical section taken 
along the line 3-3 of Fig. 1. 

Fig. 4 is a fragmentary elevational view on an 
enlarged scale, partly in section, of the alternate 
firing mechanism. - - 

(Cl. 1i10—101) 
Fig. 5 is an enlarged fragmentary view of Said 

mechanism taken along the line 5-5 of Fig. 4.- : 
Fig. 6 is a plan view taken along the line 6-6 

of Fig. 5. ?? v 
Fig. 7 is a fragmentary view, partly in section, 

taken along the line 7-7 of Fig. 4 (on a reduced 
Scale). 

Fig. 8 is a longitudinal Section 
of Fig. 5 with the steam outlet pipes shown dia 
grammatically to illustrate the arrangement of 
the valve. - 

As illustrated in the drawings and particularly 
in Fig. 1, a tender f is shown coupled to a loco 
motive frame 2. A fuel bin 3 Suitably mounted 
upon the tender is provided with a bottom hav 
ing an elongated discharge opening 4 therein 
adapted to be closed by a plurality of slidable 
plates 5. An approximately horizontal casing 6 
enclosing a feed screw is positioned beneath the 
bin and is arranged to receive fuel from the bin 
and to convey it forwardly, this casing at its 
forward end being connected to an upwardly in 
clined approximately vertical casing 8 enclosing 
a second feed screw 9. The casing 8 extends up 
Wardly and forwardly from the forward end of 
the casing 6 and at its upper end connectS With 
a conduit which enters the rear wall iO of the 
fire box 0a of the locomotive above the mud 
ring. In the exemplary form, the casing 8 con 
nects at its upper end with a divided conduit in 
the form of a pair of distributing or discharge 
conduits or tubes and 2 (Figs. 2, 5 and 7) 
which as illustrated herein, extend from opposite 
sides fo the upper portion 88 of the casing 8, 
downwardly and forwardly through laterally 
Spaced apertures 5 in the wall to of the fire box 
above the ring 63. 
The invention contemplates that the screws 

7 and 9, which screws are preferably driven con 
tinuously during operation of the stoker, from 
a single prime mover, will deliver fuel to the upper 
portion of the casing 8 from where it may, if de 
sired, be forced into the conduit entering the fire 
box by additional fuel fed by the Screws and fur 
theremore by means of a steam Spraying mecha 
nism as hereinafter more fully described. The 
invention contemplates also that mechanical 
means may be embodied for feeding fuel through 
the discharge conduits and to this end the por 
tion 8 of the casing is preferably rectangular 
in form (Fig. 6) and has mounted therein for ad 
justment or reciprocatory movement transversely 
thereof a feeding or distributing member or de 
flector vane 6. This member, as hereinafter 
more fully described, may be positioned station 
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2 
arily with respect to the casing 8 in which in 
stance it will serve as a parting vane and dis 
tribute the fuel fed by the screw 9 into the con 
duits. Il f and 2, or the deflector member f 6 may 
be given a continuous reciprocatory movement 
by means of a mechanism. Such as that herein 
designated generally T, for the purpose of feed 
ing fuel alternately through the conduits 
and 2. 
In the exemplary embodiment of the invention 

asillustrated in the drawings, the horizontal con 
veyor casing 6 has a ball and socket connection " 
8 with a rearwardly extending portion 9 of the 
upwardly extending conveyor casing 8, and at its 
rear end the casing 6 is suspended from the bin 
structure by means of a pair of rods 9 (Fig. 3) 
having ball and socket connections 9 at their 
upper ends with brackets 20 mounted on the bin 
Supports and at the other ends with a cross bar 
2 formed integrally with the casing 6. 
portion of the casing 6 which is beneath the bin 
opening 4 is open above as shown in Fig. 3 and 
is provided with upwardly inclined side walls 22 
having horizontally extending flanges 23 along 
their upper-edges. A sealing ring 24 is normally 
spring pressed downwardly by means of springs 
25, into constant engagement with the side 
flanges 23 and end walls 23 (Fig. 1) and has a 
telescopic connection with a downwardly extend 
ing rim 26 secured to the bottom 38 of the bin 
and surrounding the opening 4. As shown most 
clearly in Fig. 3 the rim 26 has a beveled surface 
27 underlying the bin - bottom 3a. adjacent - the 
opening 4 and the plates 5 having their side edges 
formed to a corresponding bevel 28. By this ar 
rangement the bin bottom and the rim cooperate 
to form V-shaped guideways for the plates 5 and 
there is no tendency for the fuel to collect on 
the supporting surfaces 27 for the plates. 
With the casing 6 suspended at its rear end from 

the bin structure the invention provides a prime 
mover 29 mounted on a bracket 29 Secured to 
the rear end of the casing, together with Suitable 
reduction gearing in a housing 30 intermediate 
the prime mover and the feed screw So that 
the rear end of the casing 6 supports the prime 
nover and intermediate connectionS. Prefer 
ably the upwardly extending feed screw 9 is driv 
en from the same prime mover as by means of 
a flexible shaft. 3 driven at its rear end by the 
gearing in housing 30 and connected at its for 
ward end by means of a universal connection 32, 
positioned adjacent the ball joint 8, to a short 
shaft 33 rotatably mounted in a gear casing 34 
secured to the lower end of the conveyor casing 
8. The forward end of the shaft 33 carries a bev 
el gear 35 which meshes with a gear 36 secured to 
the drive shaft 37 of the feed screw 9. Thus the 
casing 6 has a movable connection with the tender 
to provide for articulation between the locomotive 
and tender. A baffle plate 38 surrounding the 
shaft 37 at the lower end of the casing 8 has its 
peripheral edge mounted between the casing 8 
and the gear casing 34 and is adapted to prevent 
the passage of any fuel into the gear casing 34 
from the casing 8, and a door 8b is provided for 
access to the lower end of casing 8. It will be 
apparent with the prime mover 29 operating and 
with a plate 5 slid forwardly from the opening 4, 
fuel Will pass downwardly through the uncovered 
portion of the opening and will be conveyed for 
wardly in the casing 6 to the casing 8 and thence 
upwardly in said casing from whence it will be 
fed into the discharge conduits either due to the 
feeding action of the screw 9 alone or in addition 
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2,003,472 
by means of the member í6 when power operated. 

In Order to discharge the fuel from the con 
duits and 2 through the horizontal portions 
3 and is thereof and into the fire box, the in 

vention contemplates the provision of a pair of 
steam nozzles 39 of any preferred design, which 
nozzles are positioned at the rear ends of the 
portions 3 and 4. . 
The member 6 which the invention embodies 

for use either as a stationary distributing vane or 
aS part of an intermittent or alternate firing 
mechanism is herein disclosed as being mounted 
On a reciprocatory bar 40 slidably Supported in 
bearing portions 4 formed on opposite sides of 
the casing portion 88 (Figs. 4 to 7). This rod is 
mounted adjacent the forward edge of the casing 
as shown in Figs. 4 and 6 so as to permit the shaft 
37 of the feed screw 9 to be extended upwardly 
through the top of the casing for the purpose of 
driving, the reciprocating mechanism for the 
member 6 and a steam control valve as herein 
after more fully described. The member 6 is 
helrein disclosed as being somewhat rectangular in 
shape (Fig. 4) and as being positioned entirely 
on the forward side of the shaft 31. The con 
duits í Í and í2 are however, preferably narrower 
than the casing portion 88 as shown in Figs. 1, 4 
and 6, so that the member 6 is an effective means 
for distributing the fuel. - 

In order to reciprocate the member 6 for the 
purpose of delivering fuel intermittently and al 
teinately to the conduits and f2, thereby to 
fire the two sides of the grate alternately, the 
invention provides in its preferred form, a me 
chanical means driven from the upper end of 
shaft 37. As disclosed herein, this means com 
prises a pin 42 mounted eccentrically on a cam 
disk 43 secured to the shaft 37. A rod 44, piv 
otally connected at one end to the pin 42 has a 
nut 46 threaded on its opposite end 45. The nut 
is suitably mounted rotatably upon an upwardly 
extending portion of an angularly shaped mem 
ber 47, the horizontal extending portion of which 
has a pivotal connection by means of a pin 48 
with a bracket 49 secured to the outer end of the 1: 
bar 40. Thus the eccentricity of the pin 42 on 
the cam disk 43 'determines the stroke of the mem 
ber 6 and by means of adjusting the nut 46 on 
the rod 44 the path of reciprocation of the mem 
ber may be displaced laterally of the casing 8 so 
as to vary relative the amounts of fuel delivered to 
the conduits f and 2. 

In order to supply steam to the nozzles 39 
at proper times for distributing the fuel when 
fed intermittently, a suitable valve 50 may be is 
provided having a steam inlet pipe 5, and outlet 
pipes 52, 53 leading to the two nozzles. The 
valve member 50 of the valve 50 is provided with 
a Sten 54, the outer end of which carries a roller 
55 adapted to be engaged by the cam disk 43. 
This can is So shaped that it actuates the valve 
50 properly to admit steam to the nozzles in timed 
relation with the reciprocation of the member 6. 
The Spring 80 in the valve 50 maintains the roll 
er 56 in engagement with the cam disc 43. In 
order to permit of simultaneous firing with the 
member 6 stationary, a pipe 56 is provided con 
necting the pipes 52 and 53, together with a valve 
5 therein, So that by opening the waive 57 steam 
which passes through the valve 50 through either 
pipe 52 or 53 is distributed to both nozzles 39. 
Tine invention provides not only an improved 

mechanism insofar as the conveying and distrib 
uting of the fuel is concerned but includes also 
an improved means for delivering the fuel into 
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2,003,472 
the fire box. In its exemplary form, this means 
Serves to assist in the disrtibution of the fuel 
into the fire box and to protect the delivery con 
duits from: in jury because of the intense heat. 
This means comprises hollow or water lagged 
baffle plates 53 extending from the upper edge 
of the conduit portions 3 and 4 and into the 
fire box ?o to assist in directing the discharge of 
the fuel downwardly onto the grate, and includes 
combined baffle and distributing plates 59, also 
Of hollow water lagged construction, extending 
from the lower edges of the conduit portions 3 
and 4. The plates 59 are provided with down 
wardly inclined channels 60 arranged to permit 
Some of the fuel to be discharged therethrough 
onto the rear portion of the grate. Suitable 
Water connections 6 and 62 may be provided 

- between the plates 58 and 59 and the rear wall 
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f0 of the locomotive for the purpose of passing 
water through the plates to keep them sufficient 
ly cool to avoid injury to the forward ends there 
of which extend into the fire box. 

It is believed apparent from the foregoing that 
the invention provides an improved stoking 
mechanism for wide grate locomotives arranged 
efficiently for operation either for simultaneous 
or intermittent firing. The provision of a single 
vertical Screw conveyor in serial relation to the 
horizontal conveyor together with a pair of de 
livery conduits leading from the upper end of 
the vertical conveyor, and feeding means between 
the casing and conduits affords a simple and 
efficient mechanism for alternately firing the two 
sides of the grate. This mechanism is readily ad 
justable during the operation of the Stoker to 
vary the distribution to the two sides of the grate. 

It will also be apparent that with the intermit 
tent firing mechanism inoperative, the invention 
provides an improved stoking mechanism em 
bodying a vertical screw conveyor feeding into 
discharge conduits which enter the fire box above 
the mud ring 63 and thereby do not reduce the 
grate area. In connection with either method of 
operation, the provision of water lagged baffle 
plates projecting into the fire box from the de 
livery tubes aids in the efficient distribution of 
the fuel onto the grate and prevents injury to 
the plates from the intense heat. As illustrated 
in Fig. 2 the delivery conduit portions 3 and 4 
are arranged to enter the fire box On a level. With 
and intermediate the hand firing doors 64 and 
65 but as Will be apparent to those skilled in the 
art, the relative positions of the tubes 3 and 4 
and the doors 64 and 65 may be modified to 
meet existing conditions. 
We claim as our invention: 
1. In a Stoker, in combination. With a firebOX, 

a screw conveyor casing arranged to extend up 
Wardly outside the rear Wall of the fire box, a 
feed screw therein, a pair of discharge conduits 
connected to said casing and communicating 
With the firebox through the rear wall thereof, 
means cooperating with said feed screw to dis 
tribute the fuel as it is discharged from the up 
per end of the casing adjustable to vary the dis 
tribution to the opposite sides of the casing, and 
means imparting reciprocating movement to 
said first named means for alternately delivering 
fuel to one and then to the other of Said dis 
charge conduits. 

2. A stoker having, in combination with a 
firebox, a conveyor casing extending Substan 
tially parallel to and upwardly along the Outer 
side of the fire box, a feed screw in Said casing, 

3 
means for continuously operating said screw 
during the operation of the stoker, means for 
feeding fuel from a bin to the lower end of Said 
Casing, a pair of discharge conduits connected to 
said casing adjacent its upper end and com 
municating with the fire box, a distributing vane 
in the upper end of Said casing, means for Sup 
porting said vane arranged to permit reciproca 
tory movement of the vane transversely of the 
casing and mechanism connected to the feed 
Screw shaft arranged to reciprocate said vane 
for feeding fuel alternately to said conduits. 

3. In combination with a firebox having an up 
Standing Wall, a Stoker conveyor casing arranged 
to extend upWardly along said wall, means, in 
Said casing for delivering fuel to an upper por 
tion thereof, a divided delivery conduit having 
parts extending from the upper end of said cas 

10 

ing arranged to communicate with horizontally 
Spaced apertures in the fire box Wall, a member 
movable transversely of and within the upper 
end of the casing, means imparting reciprocat 
ing motion to said movable member to deliver 
fuel alternately to the parts of said conduit, 
and adjustable means for varying the limits of 
the transverse mOvement of Said movable mem 
ber. 

4. A locomotive Stoker having, in combination, 
with a locomotive fire box, a conveyor casing ex 
tending upwardly along the rear wall of the fire 
box, a feed Screw in Said casing having a shaft 
projecting upwardly through the top of the cas 
ing, a pair of delivery conduits extending from 
the upper end of the casing to the firebox, means 
in the upper end of Said casing arranged to di 
rect fue alternately into Said deliVery conduits 
and means operatively connected with the up- - 
per end of said shaft for operating said first 
named means. 

5. A stoker having, in combination with a 
firebox, a conveyor casing arranged to extend 
upwardly along the wall of the fire box, a feed 
screw in said casing having a shaft projecting 
upwardly through the top of the casing, a pair 
of delivery conduits extending from an upper 
portion of the casing and arranged to commun 
icate with the fire box, means in the upper end 
of said casing arranged to direct fuel alternately 
to said conduits, means operatively connected 
with the upper end of said shaft for operating 
said first named means, a pair of steam noz 
zles associated with Said conduits for discharg 
ing the fuel therefrom, a valve controlling the 
passage of steam to said nozzles alternately, and 
means to operate said valve having a driving 
connection with the upper end of Said shaft. 

6. A stoker, having in combination with a 
firebox, a fuel conveyor casing extending up 
Wardly along the Wall of the fire box, a pair of 
delivery conduits extending from the upper end 
of said casing to the fire box, and means for 
feeding fuel alternately through said conduits 
comprising a feed Screw in Said Casing, a dis 
tributing vane in the upper end of Said, casing 
arranged for transverse reciprocatory movement 
for directing fuel alternately to one and then 
the other of said conduits, a pair of steam noz 
zles associated with said conduits and a valve 
controlling the passage of steam to said nozzles 
alternately, and means for Operating said dis 
tributing Wane. 

EDWARD RYAN. 
ERNEST R. FUNK. 

20 - 

25 

40 

5 5 

60 


