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ASH COLLECTOR FOR LOCOMOTIVES

Application filed April 20,

It is the object of this invention to effect
certain economies in the operation of coal
burning locomotives by reducing theiumber
of stops which have heretofore been neces-

- 8 sary for the dumping of ashes and by mini-
mizing the work of dumping and cleaning out
the ash containers. o

A further object is to provide an ash col-

lector of large capacity so located and con-
10 structed that it utilizes a maximum of the
available space on a locomotive.

Another object is to provide novel and effi-
cient means for conveying ashes and cinders,
including clinkers, from the grates or fire box

15 to a receiver removed longitudinally of the
locomotive from the grates. . '
A particular object of the invention is to
- provide a large receiver for ashes located
beneath the engine cab in combination with a
hopper for collecting ashes from the grates
and a conveyor for transmitting the ashes
* from the hopper to the receiver.

A still further object is to provide novel
and efficient means for emptying the ashes
from a collector of-this kind. = Other objects
will appear and be more fully pointed out in
the following specification and claims.

Referring to the accompanying drawings:

Figure 1 is a side elevation of my device,
together with the adjacent portions of a loco-
motive of common type;

Fig. 2is a front elevation of the hopper and
drive mechanism for the conveyor; -~

Fig. 3 is a fragmentary, transverse section
taken on the line 3—38 of Fig. 1; '

Fig. 4is a rear elevation of the large storage
bin or ash receiver; g
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Fig. 5 is a fragmentary, horizontal section-

taken on the line 5—5 of Fig. 4; ' .

Fig. 6 is a fragmentary, vertical section
through one of the bottom doors of the re-
ceiver; _ o

~Fig. 7 is a central, longitudinal section

through the rear end of the device and adja-
cent portions of the locomotive; - . ,

Fig. 8 is a similar section through the front
end of the device; :

Fig. 9 is a transverse section taken on the
line 9—9 of Fig. 8; - )
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Fig. 10 is a rear elevation of the hopper
showing the door operating mechanism
- Fig. 11 is a fragmentary, transverse section
taken on the line 11—11 of Fig. 1; .
‘Fig. 12is a plan view of the ash storage bin
or receiver with the top removed; :

Fig. 18 is a plan view of the engine for op-
erating the conveyor; and

Fig. 14 is a side elevation of the hopper.

In the drawings, fragmentary portions of
the fire box and cab of a locomotive of com-
mon type are indicated by the numerals 15 and
16 respectively. Beneath the fire box is a
trailer truck 17 with trailer wheels 18 and axle
19. ' The fire box 15 has the usual water
jacketing at the bottom of which are located

frame members forming the “mud ring” 20.

The grates are‘indicated by the numerals 21.

Beneath the grates is mounted a hopper 22
having a large, flaring upper portion 23
which is suspended from the mud ring 20
by bolts 24, as shown in Figs. 1 and 8. The
hopper 22 extends longitudinally between the
main frame members or cradle 25 of the en-
gine and, as best shown in Fig. 8, the front
end of the hopper is closed by a sheet metal
wall 26. The bottom of the hopper 22 sup-
ports a longitudinally extending trough 27
in which is mounted a conveyor screw 28.
At its front end the screw 28 is connected to
a drive shaft 29 having bearings in the wall
of the hopper and in a bracket 30 secured to
the exterior of the wall 26. A sprocket wheel
31 for driving the screw 28 is mounted be-
tween the bracket 80 and wall 26,

The conveyor screw passes beneath the axle
19 in a tubular casing 32, the upper periph-
ery of which is provided with a heavy plate
33 adapted to coact with the screw to crush
the larger cinders and clinkers. The axle 19
is enclosed at the top, front and rear by casing
members 34. To facilitate removal of the

trailer wheels and axle, a removable section -

280 of the screw. 28 is located beneath the axle
19, being connected by a pin 28¢ at its front
end to the screw 28 and having a similar con-
nection with a universal joint 35 at its rear
end. The plate 83 is secured in place by re-
movable bolts and, as shown in Figs. 8, 9 and
10, removable bolts 824 retain the casing 32 in
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place at its rear end, similar bolts being pro-
vided at its front end to connect arcuate
flanges 320 on the members 27 and 32.

Near the rear end of the-tubular casing 32,
the universal joint 35 connects the screw 28
to an oblique section 28z adapted to transmit
ashes from the hopper 22 to a large bin or
receiver 36 located beneath the cab 16. As
best shown: in Figs. 7 and 10, the hopper 22
has a rear wall 37 and an opening 38 therein
which communicates with the conduit 89 con-
necting the hopper to the receiver 36. The

. section 28¢ of the conveyor screw is revoluble

in the conduit 39 and the pitch of said screw
is preferably reduced toward its free ex-
tremity to aid in forcibly distributing the
ashes in the receiver 36. L

The receiver 36 extends to substantially the
full width of the cab, and to allow access to

y the draw bar pins, reentrant walls 40, 41 and

44 extend in from the rear end of the receiver
36, as shown in Fig. 12. 'The usual or suita-
ble bearings 42 and 43 for the draw bar pins
are located in the recess in the ash receiver
formed by the walls 40, 41 and 44. The wall
41 extends obliquely béneath the bearing 42
and from this wall 41 the horizontal wall 44
extends to the rear. A slidable door 45 in

‘the wall 44 allows access to the bearings 43.

The bottom 46 of the receiver is also formed
with a sliding door 47 to permit insertion of

the draw bar pin in the bearings 43. The pin.

may be inserted in the bearings 42 through
an opening in the cab floor. ‘ )

To direct the ashes from the conveyor
screw to the large side portions of the receiver
36, oblique guide plates 48 are secured to the
wall 41. At each side a door 49 is provided
for inspection and manual aid in the dumping
of the ashes when such aid is needed. The
doors 49 have hinges at their lower edges and
small pivoted catches 50 engage their upper
edies to hold them in closed position. -

t each side of the bottom of the receiver
36, is a door 51 through which the ashes may
be dumped. These doors cover long openings
52 and are slidable on guides 53 when in open
position. - Each door 51 is hung from a pair
of arms 54, one located on the front of the
receiver 36, as shown in Fig. 3, and the other
located on the back wall of said. receiver,
as shown in Fig. 4. The arms 54 are pivotal-

ly secured to the receiver at their upper ends

and are pivetally connected to the door 51
at their lower ends. Operating links 55 at the
front and.rear ends of each door 51 are con-

nected to the arms 54 and to. cranks 56 fast-

on a horizontal shaft 57. The mechanism
for operating the door 51 is duplicated at
each side of the receiver. The shaft 57 is
supported in bearings 58 and has a crank 59
connecting it to a cross head 60 mounted be-
tween vertical guides 61 on the rear wall of
the receiver 86. This cross head is oper-
able by a piston 622 in a cylinder 62 having
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suitable connection therewith.. The crank 59
has a slot in which a pivot pin extends to join
it to the head 60, said slot being of suffictent
length to permit the arcuate movement of the
crank in connection with the rectilinear move-
ment of the head 60. The cylinder 62 is pref-
erably connected to the compressed air supply
of the locomotive and has air controls of suit-
able or common type to operate the receiver
doors. For,emergency use, a crank 63 is se-
cured to the shaft 57 to be operated by a hand
lever 64. A grate shaker handle may be em-
ployed as the lever 64. When the air cylinder
isnot in use, the crank 63 and connected mech-
anism may be locked with the door 51 in
closed position by inserting a pin 65 in perfo-
rations in a pair of bracket arms 66 (see Fig.
3). The air cylinder 62 is mounted beneath
the cab floor on brackets secured to the en-
gine frame.

When the doors 51 are to be opened com-
pressed air or other fluid under pressure is
admitted to the cylinders 62 beneath the pis-
tons 62a so that the heads 60 are raised to-
gether with the free ends of the cranks 59.
Each crank 59 is thus actuated to turn a shaft
57 and raise a pair of the cranks 56 a! their
ends connected to the links 55. These Huks
draw the doors 51 to open position on the
guides 53 while moving the suspension arm-
54 as indicated 1n dotted lines in Fig. 6. T
close the doors compressed air is admitted Lo
the upper ends of the cylinders 62 to reverse
the operation.

It will be evident that the hopper 22 ha~ a
large capacity for ashes and constitutes a
storage compartment which must be emptied
periodically. To facilitate the emptying op-
eration, I provide doors 67 and 68 at each
side of the bottom of the hopper, these doors
being located at the bottom of enlarged por-
tions 69 and 70, as shown in Figs. I, 2, 3. 8
and 14. Each door is suspended from a pair
of arms 71. fixed on a horizontal shaft 71,
and one arm of each pair is connected by a
link 72 to a crank 73 fixed on a horizontal
shaft 74. This shaft is supported in bearing
brackets 75 and extends longitudinally of the
hopper with connections for operating a door
67 and a door 68, as best shown in Fig. 14,
Another crank 76 is fixed on the shaft 74 to be
actuated by connections with the piston in air
air cylinder 77. . An air cylinder 77 is secured
to the bottom surface of the upper portion 23
of the hopper at each side. Each cylinder
has'a piston rod 78 guided in a bracket 79 and
a slotted end 80 of the piston rod is connected
by a pin 81 to a link 82 joined to the crank
76.- An arm 83, integral with the crank 76,
is arranged to engage the end 80 of the pis-
ton rod to lock the doors 67 and 68 in closed
position. The cylinder 77 has connections
with the compressed air supply and controls
whereby the hopper doors may be opened and

70

%

80

85

90

100

110

120

130



10

1,845,284

closed, as will be readily understood by those
gkilled in this art. _ .

In operation, assuming that the doors 67
and 68 are in the closed position shown in
Figs. 2, 3 and 10, they are locked in this posi-
tion by engagement of the arm 83 with the
end 80 of the piston rod 78. To open the
doors air is admitted to an end of the cylinder
77 so as to retract the piston rod 78. As

movement of the rod starts the end 80 is with-

drawn from the path of the arm 83 while the

pin 81 merely remains stationary in its slot.’

- When the outer end of the slot engages the
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pin 81, the arm 83 is free to move toward
dotted line position shown in Fig. 10 and
further movement of the piston raises the
cranks 76 and 73 and actuates the link 72 to
open a door by outward movement of the
arms 71, as indicated in dotted lines in Fig.
10. Manual operation of the hopper doors
is made possible-by providing a erank 84 on
the shaft 74 adapted to be engaged by a lever,
such as the grate shaker handle 64 (Fig. 3).

To drive the conveyor screw 28, a chain 85
is applied to the sprocket wheel 81 and is ar-
ranged to be driven by a sprocket wheel 86
fixed on a shaft 87 (Figs. 2, 8 and 13). The
shaft 87 has a bearing in the front end of the

hopper and another bearing-in a gear housing
88. A supporting bar 89 for the gear hous-

ing 88 extends transversely between the main
cradle members 25. Within the gear hous-
ing, a worm wheel 90 is fixed on the shaft 87
and a worm 91, in mesh with the worm wheel,
is fixed on a transverse shaft 92.  This trans-
verse shaft has additional bearings 93 on an
engine base 94 supported on bracket arms
95. ‘
A suitable steam- engine is supported on
the base 94 to operate the shaft 92, said shaft
having cranks joined to connecting rods 96.
Cylindrical guides 97 are provided for cross

heads to which the connecting rods are

joined." Steam cylinders 98 contain suitable

pistons and piston rods for operating the con--

necting rods 96. The engine valves in the

valve chambers 99 are operated in well known

manner from eccentric rods 100 in connec-
tion with eccentrics on the shaft 92. The
steam engine illustrated is of the reversible
type to permit operation ‘of the conveyor
screw 28 in either direction. Thus in case of
clogging or jamming of the larger clinkers
in the conveyor the direction of rotation of
the screw may be reversed momentarily: to
free the obstruction. '

In operation the ashes, including cinders’

and clinkers of all sizes, are caught in the
hopper 22 and are directed thereby to the
conveyar trough 27. When a quantity of the
ashes has accumulated in the hopper, the con-

veyor screw 28 is operated by admitting.

steam to the cylinders 98. The conveyor
screw feeds the ashes from the trough 27
through the tubular casing 32 where the

3

larger clinkers are crushed against the plate
33. The ashes are then advanced through
the conduit 39 to the receiver 36 and are di-
rected from the delivery end of the screw to
the sides of the receiver by the plates 48,
The screw may be driven continuously or in-
termittently. It will be evident that a large
quantity of ashes is stored in the hopper and
storage bin of receiver so that the number
of stops for dumping ashes are greatly re-
duced. When it becomes necessary to empty
the hopper and receiver, air is admitted to
the cylinders 62 and 77 so that the doors 67
and 68 of the hoppers and doors 51 of the re-
ceiver are opened through the connections

hereinbefore deseribed. If the ashes are al-.

lowed to become firmly packed in the receiver
36, it is sometimes necessary for the operator
to open the doors 49 and manually loosen the
ashes with a suitable tool and to move them
to the door ovenings 52.

My device effects particularly important
economies where coal of high ash content is
used and where long, uninterrupted runs are
desirable. For example, it has been found
with certain engines using coal having an ash
content as high as 30%, without my device,
stops for dumping ashes were necessary about

every twenty miles and by the use of my de-

vice, burning the same coal in the same loco-
motives, uninterrupted runs of seventy-five
miles are common. .

Having described my invention, what I
claim-as new and desire to protect by Letters
Patent is: : :

1. In combination with a locomotive, a fire
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box, a receiver for ashes, removed longitudi- -

nally of the locomotive from said fire box
and means for conveying asheés from said
fire box to said receiver.

2. In ¢ombination with a locomotive, a fire
box, a receiver for ashes, a conveyor for car-
rying ashes from said fire box to said receiver
and power-driven means for actuating said
conveyor.

grate, a hopper for collecting ashes located
beneath said grate, a receiver for ashes and
a power-driven conveyor for carrying ashes
from said hopper to said receiver.

4. In combination with a locomotive, a
grate, a hopper for collecting ashes located
beneath said grate, a receiver for ashes re-
moved longitudinally of the locomotive from
said hopper and means for conveying ashes
from said hopper to said receiver.

5. In a locomotive, a fire box, a cab ex- '

‘tending rearwardly of said fire box, a re-

ceiver for ashes located beneath said cab, a-

hopper beneath said fire box to collect ashes

therefrom and means for conveying ashes

from said hopper to said receiver.

6. In a locomotive, a fire box, a cab extend-
ing rearwardly of said fire box, a large receiv-
er for ashes located beneath said cab, a hopper

105
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8. In combination with a locomotive, a -
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beneath said fire box to collect ashes there-
from, means for conveying ashes from said
hopper to said receiver, a closure for said re-
ceiver and means for opening said closure
to empty the receiver.

- 7. In a locomotive, a fire box, a hopper
beneath said fire box to collect ashes there-
from, a conveyor in the bottom of said hop-
per, a separate receiver for ashes at the de-

livery end of said conveyor and bottom clo-

- sures for said hopper and receiver to per-
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mit emptying the same. :

8. In a locomotive, a fire box, a hopper be-
neath said fire box to collect ashes therefrom,
a conveyor extending longitudinally of the
locomotive and located centrally in the bot-
tom of said hopper, a receiver for ashes at
the delivery end of said conveyor, said re-
ceiver being removed longitudinally of the
locomotive from said hopper and closures
for said hopper and receiver to permit empty-
ing the same. :

9. In a locomotive, a fire box, a hopper be-
neath said fire box to collect ashes there-
from, a screw conveyor extending longitudi-
nally of the locomotive in the bottom of
said hopper, a receiver for ashes at the de-
livery end of said conveyor and closures
for said hopper and receiver to permit empty-
ing the same.

10. In combination with a locomotive hav-
ing a fire box, an ash collector comprising,
a conveyor extending longitudinally beneath
said fire box, means for feeding said conveyor
with ashes from said fire box, a receiver for
accumulating a quantity of ashes at the de-
livery end of said conveyor and a closure for
said receiver to permit emptying of the ashes
therefrom.

11. In combination with a locomotive hav-
ing a fire box, an ash collector comprising,
a conveyor extending longitudinally beneath
said fire box, means for feeding said con-
veyor with ashes from said fire box, a receiv-

er for accumulating a quantity of ashes at

the delivery end of said conveyor, means for
distributing ashes in said receiver and a clo-
sure for said receiver to permit emptying of
the ashes therefrom.

12. In combination with a locomotive hav-
ing a fire box, an ash collector comprising,
a conveyor extending longitudinally beneath
said fire box, means for feeding said con-
veyor with ashes from said fire box, a receiver
for accumulating a quantity of ashes at the
delivery end of said conveyor, a closure for

1,845,284

hopper to said receiver, power-driven means
‘operable in said conduit to transmit ashes
therein and closures for said hopper and re-
ceiver.

14. In combination with a locomotive hav-
inﬁ a fire box, an ash collector comprising,
a hopper to collect the ashes from said fire
box, a receiver for ashes removed longitudi-
nally of the locomotive from said hopper, a
conduit for conveying the ashes from said
hopper to said receiver, a power-driven screw
operable in said conduit to transmit ashes
therein and a closure for said hopper.

15. In combination with a locomotive hav-
ing-a fire box, an ash collector comprising,
a hopper to collect the ashes from said fire
box, a receiver for ashes removed longitudi-
nally of the locomotive from said hopper,
a conduit for conveying the ashes from said
hopper to said receiver, power-driven means
operable in said conduit to transmit ashes
therein, bottom closures for said hopper and
receiver and power-driven means for actuat-
ing said closures. '

. In testimony whereof, I have hereunto
signed my name to this specification.
- WILLIAM KELLY, Jr.

said receiver to permit emptying of the ashes .

“therefrom and power-driven means for actu-
_ating said closure and conveyor respectively.

13. In combination with a locomotive hav-
ing a fire box, an ash collector comprising,
2 hopper to collect the ashes from said fire
box, a receiver for ashes removed longitudi-
nally of the locomotive from said hopper, a
conduit for conveying the ashes from said
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