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This application is a division ‘of my co-pending 
‘ application Serial No. 447,365, ?led April 25, 1930 
which eventuated into Patent No. 2,007,095 on 

‘ July 2, 1935, for Locomotive stokers. 
The present invention‘ relates to conveying 

and crushing mechanism particularly applicable 
to stokers for locomotives and thelike although 
adapted for use generally ‘in-conveying systems 
for transferring fuel such as coal. > 

m It is accordingly the main‘ object of the inven 
tion to provide ‘improved fuel conveying and 
crushing me?blinisnncapable _ of reducing the 
larger lumps-of coal to smaller sizes while per 
mitting the smaller sizes initially in the mass 

15 of coal being conveyed or resulting'from'crushq 
ing the larger lumps ‘to pass freely through 
the crusher or ‘to be advanced on through the 
cfzliesher with a minimum of further reduction in 
s . 1 - 

More specifically, an object of the invention. 
is the provision of. a crushing member having 
openings through which the coal may pass. 
Other and still ‘more speci?c objects of the. 

invention reside in the advantageous forms, com 
' 25 binations and relations of parts as will herein 

after appear and be pointed out in the claims. 
In the drawings illustrating the preferred em 

bodiment of the invention: ' 
Fig. 1 is a longitudinal. sectional view of stok 

~ 30 ing apparatus embodying the invention together 
with adjacent parts of a locomotive‘ and tender; 

Fig. 2 is a fragmentary plan view of the cen 
tral portion of the tender of Fig. l; . 

Fig. 3 is a plan view ,of the stolring apparatus 
35 ?bodying the inventiomthe tender being omit 

Fig. 4 is an enlarged sectionalview taken the line 4-4 of Fig. 3; » 

Fig. 5 is an enlarged sectional view taken on 
40 the line 5-5 of Fig. 1; and , 

. Fig. 6_ is a side elevational view, partly in sec 
tion and partly. in elevation, of the construction 
of adjoining portions of the tender and transfer 
conduits'villustrating a sectional .view of the im 

45 proved crusher. \ a ‘ ‘ ‘ 

Referring to the drawings, I indicates a por 
‘ tion of a locomotive; whichmay be of any desired 
construction, and 2 the locomotive tender having 
a coal bin de?ned'by the inclined walls 3 and 

50 gates ll. ' ‘ ' 

Underlying the ?oor'of the: tender is a‘ ‘re- ' 
ceiving trough-like conduit 5 into which coal may 
gravitate from the tender through [an opening 6. 
This opening extends for-substantially ‘the entire 

v55 length ,of the coal bin and may be closed when 

desired by a plurality of slidably mounted doors I 
‘I which, are so arranged that they may be drawn 

I forward one at a time as the coal is consumed to 
present a relatively small opening inthe desired 
position in the floor of the bin. To support the‘ 5 
conduit 5 beneath the ?oor of the tender it may 
be rigidly provided with laterally projecting ex 

- tensions 8 which rest upon angle shaped mem-_ 
bars 8 extending longitudinally of ,the tender. 
Extending toward the locomotive from the for- 1 

ward portion of the tender conduit 5 is a conduit 
ill for transferring the coal from the tender to 

‘the locomotive. The forward end of the transfer ‘ 
conduit projects into a conduit I l rigidly mounted 
upon the backhead l2 of the locomotive boiler 15_ 
and-this last named conduit extends upwardly 
and communicates with a chamber l3 projecting 
into the ?re box opening It formed in the boiler 
backhead. ' 

The rear portion of the transfer conduit H ex- 20 ' 
tends beneath the floor of the tender and is 
enlarged as at It to form a hopper for receiving 
coaldirectly from the tender through an opening 
it formed in the‘?oor of the latter. This open 
ing may advantageously be closed by a door ll 25 
hingedly mounted along one edge thereof. The 
rear end ofthe transfer conduitis preferably 
supported by the forward portion of the tender 
conduit and is connected thereto so as to have 
universal movement with respect thereto. How- so 
ever, to prevent the transfer conduit from rotat- ' 
ing axially it may be conveniently provided with 
a screw it‘ or any other suitable means which 
extends into a slot l9 formed in the upper 
surface of the adjacent portion of the tender 35 
conduit, the slot extending longitudinally of the 
axis of the latter. The forward end of the trans 
fer conduit is supported by the upwardly extend- I‘ 
ing conduit ,II and in order that it may have 
universal movement with respect‘ thereto-it is 40 
provided wlth'a sleeve 20 spherically curvedon its ' 
outer surface to ‘cooperate with a correspondingly 
curved portion ofthe conduit II. .The transfer 
conduit is slidable with respect to the sleeve 
20 so that upon the uncoupling of the locomotive 4.5 
and tender it may be readily withdrawn from 
the conduit ll‘. . " v Q 

Spiral conveyors 2| and ‘22 are respectively 
disposed withinhthe tender and transfer con 
duits for advancing or feeding the fuel there- F3 
through. The rear end of the ‘transfer conveyor 
extends into the hopper It to‘ advance the fuel 
delivered to the latter through the‘tender. con 
duit. 5 or through the opening it in the ?oor 

' of the tender. Furthermore, the rear end of the as 



2 
transfer conveyor is offset below the adjacent 
portion of the tender conveyor so that the coal 
advanced- by the latter will fall by'gravity vonto 
the former. 
The conveyors are rotated through the inter 

mediacy of a plurality of gears. disposed within 
. a box 23st the rear end of the tender conduit. 

10 

15 

' motor 24. 

'20 

‘ idly provided with an arm 33 disposed on the exte- . 
_ rior of the gear box and connected to an operat 
ing rod 39 which may extend forwardly so as to 

st 

' of the conveyor. 

The motive power maybe furnished by a suitable 
motor, diagrammatically illustrated at 24, pro 
vided with a universally'coupled shaft 25 which 
extends rearwardly into the gear box. Mounted 
upon the motor shaft 25 is a gear 26 meshing with 
a gear 21 splined upon a shaft 28 which extends 
forwardly from the box 23 and is universally con 
nected by shafting 23 to the transfer conveyor 
22. Thus it will be seen that the transfer con 
veyor is at all times operatively connected to the 

The rear portion of the shaft of the 
tender conveyor extends into the gear box 23 and 
is provided with a gear 30 which is freely rotat 
able thereon and in mesh with gear 21. For im 
parting movement to the tender conveyor 
through the intermediacy of the gears 21 and 30 
a clutch member 3| is slidably keyed tothe shaft 

This clutch member is provided 
with inwardly projecting lugs or teeth 32 adapted 
to cooperatively engage outwardly projecting lugs 
or teeth 33 formed on the gear 30. Although any 
suitable means may be employed for operating 
the clutch I have illustrated a rock shaft 34 jour 
nalled in the side walls of the gear box ‘upon 
which is rigidly mounted a bifurcated member 
35 having inwardly projecting pins or lugs 38 
which extend into a peripheral groove 31 formed 
in the-clutch member. The shaft 24 may be rig 

be easily manipulated by an operator. ' 
To prevent the tender conveyor from becoming 

clogged due to the presence of large lumps of coal 
a crushing member 40 is disposed adjacent the 
forward portion of the conveyor. This member 
may .advantageously be secured to the sides of 
the conduit by rivets 4i and is provided with 
arcuate shaped portions 42 having relatively sharp 
cutting edges which extend transversely of .the 
conduit above the conveyor. These portions are 
radially spaced to permit the ?ner particles of 
coal initially in the mass or resulting from crush-e 
ing the lumps to pass betweerrthem .to the oppo 
site sides of the crushen, Since the coal tends 
to pack in a relatively. dense mass in that side of 
the trough 3 toward which the conveyor rotates, 
the arcuate portions are preferabl eccentric with 
respect to the axis of the conv or so that the 
space between the under side of the lower‘ arcuate 

l portion and the periphery of ‘the screw of’ the 

70 

conveyor is larger adjacent the side of the trough 
toward which the conveyor rotates than adjacent 
the opposite side of the trough. Thus substan- _ 
tially the same quantity of coal may pass underv 
the crusher adjacent one side of the trough as 
adjacent the other side. If desired, the arcuate 
portions 42 may be connected intermediate their 
ends by a plurality of‘ webs or ribs 43 thus divid 
ing the space or opening between the portions into 
a plurality of openings 44. - I ' . 

In order to permit the coal to freely‘ pass 
through the openings the upper and lower walls 
thereof. preferably diverge" with respect to each 
other in the direction of the path of movement of 

" the coal. This divergence may be conveniently 

75 
accomplished by inclining upwardly the under 
surface of the upper arcuate portion. Further 

more, to permit the coal to freely pass beneath the 
lower arcuate portion its under surface is also 
inclined upwardly in the direction of the path of 
movement of the coal. It will-be readily appre 
'ciated that by forming that portion of the crusher 
which extends above the conveyor .with one or 
more openings through which coal may pass, the 
quantity of coal fed past the crusher is materially 
greater than if all, the coal had to pass beneath 
the crusher. Preferably the arcuate portions 42 
are positioned one over and above the other to 
formin effect a compact integral crushing mem 
ber. The upper one of the arcuate portions 42 
extends into the advancing fuel a greater distance 
than the lower one to prevent the coal from being 
forced upwardly when brought into engagement 
with the crusher by the conveyor. 

10 

It is preferred to equip the hopper IS with a _ 
crusher 40a of the same construction as that just 
described so that the coal delivered directly to the 
hopper from the tender may be also broken up. 
It should be noted that, as shown in various fig 
ures of the drawings, the web portions of the 
crushers are spaced 9. sufficient distance away 
from adjacent portions of the conduits in which 
they are disposed to permit the coal to freely pass 
through the openings 44. - 
Fromv the foregoing description it will be ap 

parent to those familiar, particularly with stok 
ing apparatus that the fuel conveying and crush 

, ing mechanism of my invention eliminates con- ' 
gestion of coal at the crusher and minimizes the 
degradation of thelumps or particles of coal of 
a size suitable for delivery to the fire box. \ 

I claim: ' 

1. In a. stoking apparatus, the combination with 
a conduit and a conveyor for advancing coal 
therethrough, of crushing means having a plu 
rality. of crushing members extending trans 
versely of the conduit above the conveyor, said 
members being spaced one over and above the 
other to permit coal to pass therebetween to the 
opposite side of the crushing means, the under 
side of said crushing members being disposed ec 
centrically with said conveyor and the portions 
of said members ‘bounding the space between 
them diverging with respect to each other in the 
direction of movement of the coal, and a plural 
ity of ribs integrally connecting said members. 

2. In a stoking apparatus, the combination 
with .a conduit and a conveyor for advancing coal 
therethrough, of crushing means having‘a plu 
rality of arcuate shaped crushing members ex 
tending transversely of the conduit above the 
conveyor, said members being radially spaced one 
over and above the other to permit coal to pass‘ 
therebetween to the opposite side of the crush 
ing means, the under side of said arcuate shaped 
crushing members being disposed eccentrically 
with‘the axis of said conveyor and the portions of 
said‘ members bounding the space between them 
diverging with'respect to-each other in the 'di 
rection of movement ofthe coal, and a plurality 
of ribs integrally connecting said members. 

3. In a stoking ‘apparatus, the combination ‘ 
with a conduit and a conveyor for advancing coal 
therethrough, of crushingmeans disposed with 
in said conduit having a. plurality of -arcuate 
shaped members extending transversely of the 
conduit above the conveyor, said members being.» 
in ?xed relation with respect to each other and 
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radially spaced one over and above the other to '1 
permit coal to pass‘ therebetween to the opposite 
sidesof the said means, the portions of said mem 
bers bounding the space between them diverging 76 
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‘with respect to each other in the‘ direction 01' 
movement of the coal, the upper of said members 
extending rearwardly into said conduit at least 
as far as the lower of said members and the dis 

- tance. between the upper and lower members U 
being such‘ that coal will pass therebetween o! 
a size approximating the maximum size of the 
coal passing beneath the lower member.. 

4. In a stoking apparatus,~ the combination 
with a_conduit and a conveyor ,for advancing 

ther'ethrough, of crushing means disposed 
wit / said conduit having a plurality of arcu 
ate shaped members extending transversely or 
e conduit above the conveyor, said members t 

15 22mg in ?xed relation with respect to each other. 
nd radially spaced one over and above the other 

/ to permit coal to pass. therebetween to the oppo 
site' sides of the \said means, the portions of said‘ 
members bounding the space ‘between, them di 
verging'with respect to each other in the direc 
tion of movement of the coal, and apluralit'y' of 
ribs integrally connecting said members, the up-v ' 
98!‘ of said members extending rearwardly into ‘ 
said conduit at least as far as the lower of said 

members and the distance between the upper 
~and lower members being such that coal will 
pass therebetween of a size approximating the 

> maximum size of the coal passing beneath the 
lower member. ‘ ' 

5. In a stoking apparatus, the combination 
> with a conduit and a conveyor for advancing coal 
therethrough, of crushing means disposed within 
said conduit having a plurality of arcuate shaped 
members extending transversely of the conduit 
above the conveyor, said members being in fixed 

-3.v 

relation with respect to each other and radially . 
, spaced one over and above the other to permit 
coal to pass therebetween to the opposite sides of 

' the said means; and a plurality of ribs integrally 
connecting said members, the upper of said mem-' 
bers extending rearwardly into said conduit at 
least as far as the lower 01' said members and the 
distance between the upper and lower members 
being such that'coal will‘pass therebetween ofa 
size approximating the the maximum size of the 
‘coal passing beneath the lower member. " 
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