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SPECIFICATION forming part of Letters Patent No, 570,251, dated October 27, 1896.

Application filed February 11, 1895,

l() Cuéz W L/ 5y b vt coneern:

Be it known that I, ARTHUR J. FRITH, of
the city of New York, in the county and State
of New York, have invented certain new and
useful Improvements in Gravity-Bucket Con-
veyers for Conveying Coal and other Mate-
rials, such as Metalhc Ores, Broken Stone,
band Lime, Grain, &c., which invention or
improvements are fully set forth and illus-
trated in the following specification and ac-
companying drawings, forming part of the
same.

The object of the invention is to provide a
conveyer having gravity-buckets driven by
endless ropes or chains, which buckets shall
be automatically loaded at one level and dis-
charged at another level as long as power is
supphed to cause the traverse Of the buckets.

The invention will first be described in
detail, and then particularly set forth in the
claims.

In the accompanying drawings, Figure 1
shows more or less in outline a general dia-
grammatic view of a storage plant for coal to
which my invention is shown applied. TFig.2
is a side elevation of my conveyer, enlarged,
showing more in detail the principle of the
means employed for driving, loading, and un-
loading the gravity-buckets. Fig. 3isan end
view of Fig. 2, the loading and storage appa-
ratus being omitted. Fig. 4 is a central sec-
tional side elevation of the loading mechan-
ism and its supports. Fig. 5isan end eleva-
tion of the loading app&mtus Fig. 6is a per-
spective view of a detail of constr uctlon here-
inafter described. Figs. 7 and 8 are a side
and end view, 1’espeet1vely, of another detail
of construction hereinafter described.

In said figures the several parts are indi-

cated by reference-numbers, as below de-
scribed, like numbers indicating hke parts
in the sevelal figures:

1 indicates a steam or any other suitable
engine, Fig. 1, connected by a belt 2 to a pul-
ley 3, mounted on a shaft 4, suitably jour-
naled in bearings in vertical end frames of
theplant. The pinion5ontheshaft 4 meshes
with the gear-wheel 6, which, together with a
pair of sprocket-wheels 15, is mounted on a
shaft 7, suitably journaled in bearings in the
same end frames 8 9. In said frames and in
opposite end frames 10 11, the latter frame

Serial No, 537,880, (Mo model))

concealed by frames 9 and 10, are suitably
journaled in bearings shafts 12, 13, and 14,
carrying each a pair of sprocket-wheels 15.
Over said sprocket-wheels the endless wire
rope 16 passes, provided with a joint-piece 16%,
of any suitable construction, and with metal
clamps or stops 17, of special construction
hereinafter described, which stops engage in
the recesses 18 between the sprockets or teeth
in the sprocket-wheels 15. At suitable inter-
vals apart, having a space between them pref-
erably greater than the length of each bucket,
are secured to the wire rope gravity-buckets
19, suspended on suitable shafts 20, hung in
the stops or clamps 17, which shafts are pro-
vided with tr uck-wheels 22, which run on up-
per tracks 23 on lonon;uchnal timbers or
frames 25 and on Iower tracks 24 on longi-
tudinal timbers or frames 26.

27, Figs. 8, 4, and 5, indicates a hopper or
chute placed at any suitable point above and
in line with the lower travel of thé buckets
19. Said hopper or chute has riveted thereto
theangle-irons 28, which restupon, and trans-
fer the weight of the hopper to, the longitu-
dinal timbers or frames 30, the channel-pieces
29, bolted to said timbers between the ends of
the angle-irons 28, preventing any sliding mo-
tion of the hopper. Said hopper, however,
is:free to move vertically should occasion re-
quire. The bottom edge of the hopperispro-
vided with a stiffening-strap of metal 27%
Below said hopper, disconnected entirely
therefrom, isa sliding plate 31, provided with
an opening therethrough 31*. Said plate is
hinged toside angle-irons 33 of suitable depth,
as shown at 32. To said angle-irons are riv-
eted the long toes 34. Secured to the nnder
side of the angle-irons 33 are the tooth-racks
35. Between said racksarelongitudinal chan-
nel-irons 36, on whose upperflanges theplate
31 may slide, but whose lower flangesare riv-
eted to another plate 37, provided with an
opening 37%, which plate and channel-irons
36 slide together.  To the bottom of the plate
37 are riveted the short toes 38, said plate
and the plate 31 forming a two-part recipro-
cating valve. Suspended onthe shafts 41 42,
closing the slots 40 in the webs of the side
channel-irons 36, through which slots said
shafts pass, are two flat bars 39. The shaft

42 is secured by hangers 44 (shown in dotted
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lines) to the frame 30, Fig. 4, and its fellow
frame behind it. The shaft 41 is secured at
each end in bearings or hangers 43, Fig. 5, se-
cured by bolts 45 to the bottoms of frames 30,
and said bolts also secure to the tops of said
frames the caps 46 of a shaft 47, whose use
will be hereinafter explained. " On the shaft
41, provided with collars 41*, are the pinions
48 in mesh with the toothed racks 35 and 49,
the latter rack secured to the plate 37. To
the bars 39 is riveted a cross-bar 50, to which
is seeured a flexible stop or end piece 51, of
rubber or other suitable material. An end
piece 52, of suitable cast metal, is supported
between the bars 39 by lugs 53,which are
supported on the shaft 42,

On the rails 24 are secured short castings
forming elevating-rails 54 in the nature of
stationary cams, which elevate the buckets
19 when their truck-wheels 22 mount said
castings. The buckets 19 are provided on
their semicircular bottoms with points or
teeth 55 in two lines, which teeth come in con-
tact with the rack-rods 56 in the frame of the
plant. Each bucketthus becomes practically
a gear-wheel turned on its shaft by the rack-
rods 56.

Fig. 6 shows in perspective the plate 31
detached. The hinges 32 unite said plate to
the bottom flanges of the angle-irons 33, as
is elearly shown in said Fig. 6.

Fig. 7 shows a side view, and Fig. 8§ an end
view, looking from the left of Fig. 7, of one
of the stops orclamps 17, which figures show
the construction and method of securing said
stops to the wire rope 16. A piece of gas-pipe
17* is secured within the stop, which is cast
around if. Through thehole in this gas-pipe
is passed each shaft 20 of the buckets 19.
This suspends -the gravity-bucket to the wire
rope 16, to which the stop is firmly- secured,
so that it cannot slide, by means of a curved
groove in the stop, in which a bight in the
rope 16 is embedded, as shown in Fig. 7. Two
U-bolts 17°, provided with nuts on their ends,
may, if desired, be inserted in the stop at
each side of the hole 172, so as to prevent the
rope from jumping out of the curved groove
laterally under the influence of some acei-
dentally and laterally applied force.

The operation of the conveyer, after it has
been started by the engine 1, is continunous,
the loading and unloading of the buckets he-
ing automatically effected as they travel from
the lower level to the higher, as shown in the
diagram of general operations, Fig. 1. The
operation in detail can be best understood by
referring to Tigs. 2, 4, and 5. Assuming the
line of buckets to be traveling in the direc-
tion of the arrow, Fig. 2, when a bucket
reaches the short rail 54 on the rail 24 the
bucket-wheels 22 mount said short rail, which
elevates the bucket so that its shaft 20 comes
in contact with the toe 34, secured to the sides
of the plate 31. This moves said plate to the
left and brings its opening 31* under the hop-
per 27. The rack 35 moves with the plate 31

570,251

and causes the pinion 48 to rotate, which ro-
tation throws the plate 57 to the right by
means of the rack 49, secured to said plate.
This movement brings the opening 37* in the
plate 37 under the opening 31* in the plate 31.
There is thus left a continuous, clear, and
open passage for the material in the hopper
27 to run directly down through said open-
ings into the bucket under the same, the
plates 81 37 acting as a reciprocating valve.
As the bucket continues to travel, the shaft
20 comes in contact with the toe 38 on the
plate 37, and moving the said plate to the left
closes the passage between the chute and the
bucket, and simultaneously the rack 47 ro-
tates the pinion 48 in mesh with the rack 35
on the plate 31. This motion throws the plate
31 to the right and thus closes its opening 312,
so that the material in the chute is thus cut
off by the movement of the valve formed by
these two plates and the loaded bucket passes
on its travel until it ascends and passes upon
the upper horizontal rails 23. ‘When the
teeth 55 on the bottom of the bucket come in
contact with the rack-rods 56, the bucket is
turned half-over or partially upset and dis-
charges its contents into any suitable recep-
tacle below, such as a hopper 59, or into load-
ing-pockets, such as 63. (Shown in Fig. 1.)
When said loading-pockets are filled, they
may overflow and fill up the house or shed
within which they are formed, or said pock-
ets may be discharged, through chutes in the
sides of the building, into carts or vehicles on
the outside of the building.

In Fig. 1 a car 61 is shown over a hopper
into which it may discharge. The loading
device hereinbefore deseribed being under
said hopper, the line of the buckets in their
travel may receive the contents of the car
and transfer it, as already described, to the
hopper or other receptacle at a higher cleva-
tion, When a bucket is filled from any
source, as from the car 61, it may pass while
still loaded successively under any other
loading devices without interfering with or
operating them by the simple detachment of
the short rails or castings 54. 'The bucket
will thus not be elevated, but move along on
the horizontal rails 24, and when it reaches
its discharging-point will be unloaded.

The plate 52 on the shaft 42 serves to form
a closed end to the sliding plate 87, and the
flexible stop or end piece 51 forms the oppo-
site end of the sliding plate 37 and its flat
bars 89. The object of this flexible end piece
is to prevent choking of the loading device

.or danger of scattering the coal between the

buckets. With this flexible piece a piece of
coal or other solid material may escape under
said flexible end piece, when it will fall into
one of the buckets and no jamming or break-
ing of any part of the loading apparatus will
take place. Other means are also provided
to prevent the clogging of the loading device.
The hopper 27 is free to rise from its support
on the timber 30, and the plate 31 is also ca-
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pable of turning on its hinges 32, secured to
its side angle-irons 33, as shown in Fig. C.
The shaft 47, over oune end of the angle-irons
33, serves to hold down the same and its racks
35 in mesh with the pinions 48. The shafts
41 42 act as guides within the slots 40, which
slots permit the plate 37 to be reciprocated
to and fro. The upper plate 31 may be dis-
pensed with, but the to-and-fro motion of the
two plates 31 and 37 will cut the stream of
falling material, such as coal; for instance,
with less liability of jamming than a single
plate or valve.

In Fig. 2, for convenience of illustration,

the chute 60 and hopper 27 are shown dis-
charging back into the same line of buckets
which unload into the hopper 59, which may
be secured within the frames 57 58 and from
which hopper the chute 60 leads. A bucket
is thus continuously loaded from and dis-
charged into the samereceptacle, bubin prac-
tice, of course, the loading and discharging
may take place from and to any suitable dif-
ferent points, asillustrated in general design
in the diagram Fig. 1.

It will be observed that the chute 60 and
hopper 27, as related to each other by the ca-
pability of the hopper’s rising to an obstruc-
tion, form, practically, a slip-joint in a pipe
through which the coal or other material
passes.

There is much advantage in the use of
widely-spaced buckets instead of a continu-
ous series of buckets.

The use of a continuous series of buckets
involves a continuous line of loads and in the
vertical reaches of a system of conveyers nec-
essarily entails a heavy strain upon the con-
veyer-chains. Hencesuchconveyers musthe
made very heavy and expensive. There is
also a maximum speed, at which speed only
such conveyers can be economically operated.
A continuous bucket conveyer at this speed
hasan enormous capacity, which is frequently
not desired, and such capacity can be re-
duced only by the use of unduly small buckets
or by reducing the speed, thus leaving the
same cost and strains as in a machine of
greater capacity. This is particularly so in
long and lofty lines, where the cost frequently
becomes prohibitive; but a system of convey-
ers with buckets having considerable spaces
between each bucket reduces the strain both
on chains and framing in direct. proportion
to the length of the spaces, and the cost of
the machine is reduced in a like proportion.
Alsoin a conveyer with buckets spaced apart
the maximum speed of travel of bucket can
be always maintained and the largest and
most economical size of bucket may be used,
and the ecapacity of delivery is regulated by
using a small number of Dbuckets, which
method involves less strain and the least pos-
sible expense, while if an extra capacity be
desired afew additional buckets may beadded
at any time.

The use of gritty material, such as sand,

<o

coke, or ashes, is particularly destructive to
the sliding parts of all chains. In this par-
ticular a wire rope is especially durable, as
well as being markedly lighter for the same
strength.

Having thus fully described my invention,
I claim—

1. In a bucket conveyer, the combination
of the following-named elements: horizontal
rails; gravity - buckets suspended between
said flexible connections; wheels for support-

ing said buckets on said rails; a stationary.

hopper or chute; a reciprocating valve lo-
cated beneath the mouth of said chute and
above said buckets’ line of travel; and toes
or projections connected to said valve and
adapted to be struck by each of thé traveling

buckets; whereby said valve is reciprocated,

positivelyin onedirection to load each bucket
in turn, and positively in the opposite direc-
tion to cut off the supply of material when
the bucket has been loaded.

2. In a bucket conveyer, the combination
of the following-named elements: traveling
gravity-buckets; a hopperorchute; abucket-
loader having two movable members; and
means for reciprocating both of said mem-
bers; whereby, when said members are re-
ciprocated, the buckets are loaded with ma-
terial from the chute, and the supply of ma-
terial is cutoff from the buckets when loaded.

3. In a bucket conveyer, having traveling
gravity-buckets, in combination with a hop-
per or chute, means for antomatically loading
said buckets, consisting of a loading device
having a top plate and a bottom plate and
means for reciprocating said plates, through
which plates the supply of material is run
into the buckets, and cut off therefrom, by
said plates, when the buckets are loaded.

4. In a bucket conveyer, having traveling
gravity-buckets, in combination with a hop-
per or chute, means for automatically loading
said buckets, consisting of a loading device
having a top plate and a bottom plate and an
interposed rack-and-pinion gearing for recip-
rocating said plates, whereby said plates are
caused to open and close at the proper times
to load each bucket in succession with mate-
rial from said chute. _

5. In a bucket conveyer, having traveling
gravity-buckets, in combination with a hop-
per or chute, means for automatically loading
said buckets, consisting of a reciprocating
bucket-loader provided with a plate hinged
thereto, as and for the purposes set forth.

6. In a gravity-bucket conveyer, the com-
bination of a bucket-loader and ayielding stop
orpiece for preventing choking of saidloader.

7. In a bucket conveyer, in combination
with a reciprocating bucket-loader having a
loading-plate, a flexible or yielding end piece
or stop, as and for the purposes set forth.

8. In a gravity-bucket conveyer, the com-
bination of a bucket-loader and a vertically-
rfnovable hopper or chute, for the purposes set

orth. ‘
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9. In a gravity-bucket conveyer, the com-
bination of a bucket-loader, a yieldingstop or
piece, and a vertically-movable hopper or
chute, for the purposes set forth.

10. In a gravity-bucket conveyer, the com-
bination of the following-named elements:
endless flexible connections; horizontal rails;
gravity -bueckets suspended between said
flexible connections; wheels for supporting
said buckets on said rails; a stationary sup-
ply source of material; a bucket-loader, lo-
cated outside of the line of buckets and be-
neathsaid source of supply; means connected
with the conveyer for horizontally recipro-
cating said bucket-loader positively in each
direction; and a yielding piece forpreventing
choking ot said loader.

11. In a bucket conveyer, the combmahon

'of traveling gravity-buckets, a bucket-loader,

and short mlls or castings superposed on
track-rails, whereby said buckets are ele-
vated to operate the bucket-loader, substan-
tially as described.

12. In a bucket conveyer, the combination
of traveling gravity-buckets and a recipro-
cating bucket-loader provided with toes, as
34, 38, whereby the bucket-loader is adapted
to bereciprocated as each bucket travels past
the same.

13. In a bucket conveyer, the combination
of traveling gravity-buckets; a reciprocating
bucket-loader, provided with toes, as 34, 38;
and short rails or castings superposed on

track-rails, whereby said buckets are elevated
to operate the bucket-loader.

14, In a conveyer, the combination with a
traveling wire rope of a metal stop or clamp
formed in one piece and provided with a
curved groove in one of its surfaces, by means

of which, and a bight in said rope within said
groove, the stop or clamp is secured to the
rope.

15. In a bucket conveyer, the combination
of an endless traveling wire rope; a metal
stop or clamp formed in one piece and pro-
vided with a curved groove in one of its sur-
faces, by means of which, and a bight in
said rope within said groove, the stop or
clamp is secured to the rope; and a traveling
bucket suspended to said rope by said clamp.

16. In a bucket conveyer, the combination
of an endless traveling wire rope, a traveling
bucket; and a metal stop or clamp, for sus-
pending said bucket to said rope, formed in
one piece and provided with a curved groove
in one of its surfaces and with bolts, by means
of which groove and bolts and a bight in said
rope within said groove, the stop or clamp
is secured to the rope so as to prevent slip-
page of the clamp.

17. In a gravity-bucket eonveyel’ the com-
bination of an endless traveling wire rope; a
traveling bucket; and a metal stop or clamp,
for suspending said bucket to said rope,
formed in one piece and having ahole there-
through for the shaft of the bucket, said stop
or clamp being also provided with a curved
groove in one of its surfaces and with a bol$
at each side of said hole, by means of which
groove and bolts and a bight in said rope
within said groove, the clamp is secured to
the rope so as to prevent slippage of the
clamp and lateral displacement of the rope
from the clamp.

ARTHUR J. FRITIL

Witnesses:

Francis P. REILEY,
THEo. II. FRIEND.
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