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- UNITED STATES

PATENT OFFICE.

ARTHUR J. FRITH, OF NEW YORK, N. Y.

BUCKET CONVEYER.

SPECIFICATION forming part of Letters Patent No. 620,298, dated February 28, 1899.
| Application filed December 21, 1886, Serial No. 616,440, (No model)

To all whom it maly concern: -
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 Bucket Conveyers,
which invention is fully set forth and illus-
trated in the following specification and ac-
companying drawings.

-

The object of thisinvention is to -provide al

bucket conveyer which may be loaded with
material from a hopper or chute without the
intervention of a loading device and without

the interposition of shields or other devices

between the buckets. -
The invention will first be described in de-
tail and then set forth in the claims.

In the accompanying drawings, Figure 1

shows in sectional side elevation a gravity
bucket conveyer embodying my invention.

Fig. 2 shows in sectional side elevation, upon |

an enlarged scale, a portion of the econveyer
shown in Fig.1, illustrating different positions
assumed by the gravity-buckets. Fig.31sa
view in plan of Fig. 2. Fig. 4is a view in plan
of aportion of the mechanism shown in Fig. 1,
illustrating details of construction hereinaf-
ter described. Figs. 5, 6, and 7 illustrate a
portion of a modified form of conveyer also

embodying myinvention. Figs. 8,9, and 12
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illustrate portions of another form of con-
veyer embodying my invention, Fig. 12 being
a view in ‘plan of Fig. 9. Figs. 10 and 11
illustrate two forms of gravity-buckets which
may be used in the conveyer. Fig. 13 illas-
trates & detail of construction hereinafter de-

‘seribed. Figs. 14 and 15 illustrate in side ele-

vation and plan, respectively, another form
of chain which may be employed in the con-
veyer. Fig. 16illustrates a brush orscraper
which may be secured to a hopper or chute,
as hereinafter described. Fig. 17 shows in
side elevation another modification of my in-
vention. Fig. 18 is a vertical section taken
through Fig. 17 at the line A A. Fig. 19
illustrates a portion of a.chain 42 employed in
Fig. 17. Figs. 20and 21 are vertical sections
taken through Fig. 19atthe lines B B and CC,
respectively. Fig. 22 is a view in plan of a
portion of the conveyer-chain 36 shown in
Fig. 17. Tig. 23 illustrates in perspective,

1 in Fig. 15.

| anism shown in Figs. 6 and 7, the conveyer

being omitted. |

In said figures the several parts are re-
spectively indicated by reference numbers
and letters, as follows:

. Referring first to Figs. 1, 2, 3, and 4, the
endless conveyer is composed of two parallel
wire ropes 1, between which are suspended,
by means of shafts or pivots 2 and suitable
clamps or stops 3, a series of gravity-buckets
4. TFach alternate shaft 2 passes through the

center of a bucket, and all of said shatis are

| provided with wheels 5, which run upon up-
per and lower tracks 6 7, carried in the frame-

' work of the conveyer, suitable curved guide-
rails 6* 7 being
the conveyer.
mal position are not in contact with each
other, but are spaced apart. HEach bucket
has secured to its front and rear ends a cast-
ing ¢, Fig. 10, provided with a groove b, for
the purpose hereinafter described. Instead

of these two small castings a larger casting
¢', provided at each end with-a groove b, may

be secured to the bucket, as shown in Fig. 11,
- Suitably mounted in the framework of the
conveyer is a shaft 8, carrying at each end a
sprocket-wheel 9. Said shaft may be oper-
ated by a steam-engine or from any other suit-

| able source of power, and the sprocket-wheels

9 drive the conveyer by engaging with the
axles 2. Mounted in the framework of the
conveyer also is a shaft 10, Figs. 1 and 4,
carrying a pair of band sprocket-wheels 11,
each of practically the same diameter as the
driving-sprocket 9. Said shaft also carries &

| chain-wheel 12 and a revolving circular guide

13, Figs. 4 and 13, the latter being secured to
the shaft by a key, set-screw, or any other
suitable means. A horizontal guide-bar 141s
also loosely hung from said shaft, as shown
A shaft 15, mounted in the frame-
work of the conveyer, carries a pair of
sprocket-wheels 16 (of greater diameter than
the wheels 9 11) and a chain-wheel 17. An
endless chain 18 connects the chain-wheels
12 and 17. A guide or projection 19 is lo-
cated in
the path of travel of the empty buckets for
the purpose of guiding said buckets, as here-

upon an enlarged scale, the driving mech- | inafter described. | f

proximity to the wheels 11 and in
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provided at the corners of
The buckets 4 when in nor-
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One or more hoppers or chutes 20 may be | guide or projection 19, and the bucket will

located at any suitable point or points above
the lower track 7, upon which the conveyer
travels, so that the material to be conveyed
may be delivered from any source or sources
of supply through said hoppers or chutes into
the buckets as they travel beneath the hop-
pers. If desired, a brush or scraper 21 may
be located in front of one or more of the hop-
pers 20 and pivoted thereto, as shown in Fig.
16, for the purpose of leveling the material
in the buckets, as hereinafter deseribed. -

Any suitable overturning mechanism may

- be located at the point 22 or elsewhere in the

bucket’s line of travel, so as to effect the un-
loading of the buckets. |

The operation of the conveyer, constructed
as above described, is as follows: Assuming
that motion be imparted to the driving
sprocket-wheel 9, so as to cause it to movein
the direction of the arrow, the empty buckets,
spaced apart, will, as they pass from the ver-
tical to the horizontal, be forced toward each

- other, as shown in Ifig. 1, in consequence of
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the fact that all the slack in the conveyer is
thrown into its lower line of travel. Assald
buckets asecend vertically they will come in

contact with the guide or projection 19* and

will be thrown into such a position that
when forced toward each other the groove b
on the forward end of one bucket can engage
the shaft or axle 2, the similar groove on the
rear end of the preceding bucket also engag-
ing said shaft. As the buckets continue to
approach each other said grooves will engage
said shafts and the buckets will be locked

together, forming acontinuous conveyer,with
- no spaces between the buckets.
- this position the buckets are loaded with ma-
terial from the hoppers or chutes 20, located

above the buckets, the material passing from

- the hoppers directlyinto the buckets without

45
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the intervention of aloading mechanism. As
the buckets continue to travel they pass,
loaded, from beneath the hoppers or chutes,
ascend the vertical path of the conveyer, and
pass upon the upper tracks 6. The buckets,
as they pass from the lower tracks 7 to the
vertical path of the conveyer,will be released

from pressure and will be spaced apart with

the conveyer under tension throughout -the
line of the conveyer until they again pass to

‘the lowerlevelforreloading after having been
unloaded by contact with the overturning

mechanism 22. The brush or scraper 21 in
front of the hopper or chutes will serve to

level the material in the buckets and to re-
-move and sweep into the buckets any mate-
‘rial which may lodge upon the shafts 2 while
the bueckets are in contact with said shafts.

If it be desired to load the buckets at an- |

- other and lower level than the driving-wheel

-9, the mechanism above described located at
the lower left-hand corner of Fig. 1 may be

employed. With thisarrangement the empty
bucket as it descends the vertical path of

While in |

‘sembled in Figs. 6 and 23.
24 are fixed upon a shaft 25 and are provided

be thrown into such a position that the groove
b on its forward end will engage the axle 2 as
the travel is continued, said axle being also
engaged by the groove on the rear end of the
preceding bucket. -

In order to prevent the frontend of a bucket
from tilting up and to insure the engagement
of the groove b with the axle 2, the guide 15
14 is provided. The frontend of the bucket
enters under the circular guide 13 and then
passes under the horizontal guide 14, Figs. 4
and 13, said bucket being thus guided in its
proper path of travel. The sprocket 16 is
driven from the conveyer and transmits the
tension of the conveyer to the sprocket 11,
thus allowing slack to occur in the chain be-
tween the two sprocket-wheels 11 16. Assaid
sprocket-wheels 11 16 revolve their sprocket-
teeth engage the axles or shafts 2 and the
buckets 4 will be forced toward each other
and locked in a continuous series, the grooves
b engaging the shafts 2, as above described.
While in this position the buckets may be
loaded with material from a hopper or chute
20*, 'They then pass loaded from the hori-
zontal track 7, assume theirnormal condition,
spaced apart, and ascend the vertical path ot
the conveyer. )

It is evident that the mechanism just de-
seribed may be located at any other point in
the conveyer’s line of travel at which it may
be desired to load, or may be entirely omitted
if it be desired to load only on the ordinary
lower tracks 7. . | - |

In Figs. 5, 6, and 7 a modification of my in-
vention is shown, in which the conveyer in-
stead of being constructed with a wire rope
is constructed with an endless chain com-
posed of a series of flat parallel links 23,

Figs. 5 and 6, between which the buckets 4

are suspended by the axles or shafts 2. Said

shafts pass. through elongated holes or slots

23> in the ends of said links. For driving
this form of conveyer 1 prefer to employ the

‘mechanism shown, which is a modification of

the Whitworth quick-return motion, the parts
of which are shown detached in IFig. 7 and as-
A pair of plates

with a series of projecting pins 26. Mounted
upon the shaft 25 also and fixed to some part
of the framework is an eccentric’ 27, sur-

rounded by a grooved ring 28, driven from the

plates 24 by a pin passing through a slot 24°.

Pivoted to the ring 28 are a series of arms 29,

provided with slots 30, engaging the pins 26 in
the plates 24. If motion be imparted to the
driving-shaft 25 by a steam-engine or other
motor, the revolution of said shaft through the
plates 24 and arms 29 will drive the conveyer,
said arms engaging the axles or shafts 2. It
will beevidentthat as the pinsrevolvearound
the shaft-center and the pitch-eircle of the
arms8 revolves around the eccentric-center
the velocity of the arms 29 at the pitch-circle

the conveyer will come in contact with the | will vary as their pins approach or recede
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from the eccentric-center, and as the un-
loaded buckets descend the vertical path of
the conveyer and pass upon the lower hori-
zontal tracks 7 the relative pitch distance of
the arms 29 lessens gradually to allow the
links 23 to slip in their grooves 23* and pass
from a condition of tension to that of com-
pression, at the same time closing up the
space between the buckets and bringing their
orooved lipsin contact with the shafts 2, form-
ing a continuous series of buckets. The
buckets are then loaded, as above described
for Fig. 1, and when the loaded buckets pass
to the vertical path of the conveyer the links
923 will be released from pressure and the con-
veyer will resume its normal condition of ten-
sion with buckets spaced apart.

In Figs. 8 and 9 my invention is shown ap-
plied to a conveyer having another form of
endless chain. This chain 31 is composed of
a series of short links forked at one end, as
shown in Fig. 8, and provided with projec-
tions ¢. A driving sprocket-wheel 32 1is se-
cured to a shaft 33, the teeth of said sprocket-
wheel engaging the axles or shafts 2 of the
conveyer. If the shaft 33 be rotated by a
steam-engine or other motor, the sprocket-
wheel 32 will drive the conveyer by engaging
the shafts 2, and the empty buckets as they
descend the vertical path of travel of the con-
veyer will come in contact with a guide 54
and will be thrown into such a position that
the grooves b on the buckets will engage the
shafts 2, as above deseribed in referring to the
receding figures. The buckets are also

circular guide 13 and horizontal guide 14,
(shownin Fig. 13 and hereinbefore deseribed,)

said circular guide being secured to the shatt

33, as clearly shown in plan in Fig. 12. As
the buckets continue to travel and pass upon
the lower tracks 7 they will be brought to-
ward each other and in contact with the
shafts 2 by reason of the bending of the chain
between the shafts until the stops ¢ engage
each other. A continuous series of buckets
will thus be formed upon the lower tracks
7 and the buckets are there loaded, as above
desceribed. When the loaded buckets pass
from said tracks and ascend the vertical path

of travel of the conveyer, the links .of the
chain 31 will be straightened and the con-

veyer will resume its normal condition with

buckets spaced apart. | |
In Figs. 14 and 15 is shown another form

of chain which may be employed in the con-

veyer. 'This chain is constructed with a se-
ries of long links 35, composed of two flat

parallel plates, and with alternate shorter
solid links 385*. The operation of the con-
veyer when this chain is employed is substan-
tially the same as above deseribed for Fig. 1,
the positions assumed by
when the buckets have been forced toward
each other being indicated by the dotted lines
in Fig. 14. |

Figs. 17 to 22, inclusive,show another modi-

the links 35 35*

fied form of conveyer embodying my inven-
tion, the arrangement therein shown being
adapted to be substituted for that shown at
the lower left-hand corner of Kig. 1.
conveyer-chain which I preferably employ-

with this arrangement is composed of links.
formed by parallel flat plates 36, having hubs

37 on their pivots, as shown in Figs. 18 and
99." The device now to be described may be
located at any point in the conveyer’s line of
travel at which it may be desired to load the
buckets, a portion of the track at the point
selected being depressed and curved,as shown
in Fig. 17, the shape of this curve depending
upon its location in the conveyer. A pair
of band sprocket-wheels 38 39 are mounted,
respectively, upon shafts 40 41, and passing
around said sprocket-wheels is an endless
loading-chain 42, composed of links made up
of flat parallel plates. Toeach link,between
its plates, is secured a tooth 43, each pro-
vided on its inner end with a lug 44, regis-
tering with the grooves of the sprocket-wheels

3839, . |

The operation of the conveyer constructed
as above described is as follows: If motion
beimparted to the conveyer by driving mech-

anism, so as to drive it in either direction,
the chain 36 as it enters upon the curve at

one end will be engaged by the teeth 43 on
the endless chain 42, some of said teeth en-

tering the links of the chain 36 between its

parallel plates and the others engaging and
spanning the hubs 37 of said chain. The
pitch of the teeth 43 of the chain 42 when
passing around the sprocket band-wheels 33

The
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39 corresponds to the links of the chain 36

when extended; but when the chain 42 passes
from its curved to its straight path of travel

105

the pitch distance lessens to that of the chain

42, corresponding to the bucket-spacing when

brought in contact, and hence as the con-
veyer continues to travel the buckets will
become loaded in continuous series and pro-
pelled in this condition until they press from
the other end of the depressed curve. While
the buckets are in contact with the shafts 2,
they are loaded, as above described.

It will be observed that in the forms of con-
veyer shown in Figs. 1 and 14 the buckets
push each other on the lower levels, while In
the forms shown in Figs. 6 and 9 the pressure

-passes through the chain itself. In the form

shown in Fig. 17 neither the buckets nor the

passes from the conveyer through the load-
ing-chain 42, and the buckets while in con-
tact are each propelled at the proper dis-
tance. The wheels 38 39, Fig. 17, instead of
being made sprocket-wheels may be made

ITO
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120

chain push, but the pull of the chain 356

125

mere band-wheels, in which case the projec-

tions 44 on the teeth 43 would be omitted.
The distance between said wheels may also

be increased, if desired. For example, the

wheel 38 may be located at one lower corner

of a conveyer and the wheel 39 at the other
lower corner and connected by the chain 42,
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close together.

-

in which case the special form of deplebsed
curved track would be unnecessary.

The driving mechanism shown in Figs. 6,
7,and 23 may e employed in any of the forms
of conveyer herein deseribed, or in any other
form of conveyer in which the use of such &
driving mechanism would be desirable. Thus,
for etample, sald driving mechanism may, it
desired, be employed to drive the conveyer
shown in Figs. 17 to 22 and may be used in
addition to the mechanism shown in said fig-
ures. Should these two mechanisms be used
in one conveyer, they would be located at dif-
ferent points in the conveyer’s line of travel,
and the spaces between the buckets would
be thereby closed at each of these points.
The buckets of the conveyer could thus be
loaded at two different points in the same
manner as the conveyer shown in Fig. 1.

Itis obviousthat whilethe grooves b (shown
on the buckets 4 in Figs. 2, 9 10, and 11) are
not necessary in all the forms of conveyer
shown, they may, if desired, be used in other
conveyers than those shown in said figures.
For example, they may be employed in the
conveyer shown in Flﬂ's 17 to 22, if deemed
advisable.

By the method herein described of operat-
ing endless conveyers all shields or other de-
vices between the buckets may be dispensed
with, and the material to be conveyed may be
delivered from a hopper or chute directly into
a continuous series of buckets at the loading

point or points without the intervention of_

loading mechanism.

It is ew*ldent that in this form of conveyer.

the speed of the conveyer-chain when ex-

tended is greater than when the buckets are
The point of variation will

naturally be atthe driving mechanism, and it

is advantageous that thls change of speed
ThlS object
is accomplished in Figs. 1 and 9 by selecting .
such diameter of sprocket - wheel that the;
chord distance of the conveyer between the
axles when passing over the sprocketis nearly
identical with the shaft distance of the con-
By
this means the speed of the conveyer is con--
_ In Fig. 6
the same object is attained by having the

should be made without shock.

veyer when the buckets are in contact.
tinuously varied without violence.

pitch distance of the driving-arms slowly de-

crease, allowing movement in the link-slots to-

take place gradually, as described.
I do not confine myself to the precise con-
structions shown, as it is evident that they

may be varied to accomplish the desired ob- |
jeet without departing from my invention.
I do not herein claim, per se, the special

form of driving mechanism shown in Figs. 0,

7, and 23, the same being claimed in an ap-
plication filled by me on the 10th day of Au-
gust, 1897, bearing Serial No. 647,770.

Having thus fully described my invention,

I claim—

1. In a conveyer, the combination with a
series of gravity - buckets, spaced apart, of |

620,298

| means for causing said buckets to approach

each other a predetermined distance while
passing the loading-point, and prevent escape
of material duunﬂ' the time required to effect
the loading of a b’ucket.

2. In a conveyer, thecombination of a con-

veyer-chain; gravity-buckets suspended from

sald chain and spaced apart; a hopper orchute
located above the lower horizontal path of
travel of the conveyer; and means for causing
said buckets to approach each other aprede-
termined distance while passing beneath said
hopper or chute, and prevent escape of ma-
terial during the time required to effect the
loading of a bucket.

3. A bucket conveyer provided with aseries
of non-telescopic gravity-buckets, and means
whereby the portion of said series at the load-

ing-point may be rendered practically con-

79

75
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tinuous to preventescape of material during

the time required to effect the loading of a
bucket, the remainder of the series being
spaced a,palt

4. In a conveyer, the eombma,tlon of end-
less flexible connections; gravity - buckets
suspended between said connections by sup-
porting-shafts; track-wheels upon said shafts;
track-rails for said wheels; and means for
causing said connections to yield a prede-
termined distance at the loading-point of the
conveyer, and close the spaces between the
buckets during the time required to effect the
loading of a bucket; whereby escape of mate-
rial between the buckets is prevented during
the loading operation.

5. In a conveyer, the combination of end-
less flexible connections; gravity - buckets,
supporting - shafts for said buckets; inter-

| mediate shafts between the buckets; track-
| wheels upon said shafts; track-rails for said

wheels; a hopper or chute, and means for
causing said buckets to approach each other
a predete1m1ned distance and engage sald

intermediate shafts, while passing beneath

said hopper, during the time required to ef-

fect the loading; whereby escape of material
between the buckets is prevented during the

loading operation.
0. In a bucket conveyer, the combination

of an endless conveyer-chain; buckets sus-

pended from said chain; chain- wheels; sup-

porting-shafts for said wheele and a bucket—

spacing chain passing around sald chain-
wheels and provided with teeth for engaging

said conveyer-chain,and bringing the buekets |
toward each other.

7. In a bucket conveyer, the combination

of an endless conveyer-chain; buckets sus-
pended from said chain;atr ack provided with

a curved depressed porblon, chain-wheels
mounted upon shafts above said depressed
track; and a loading-chain passing around

1 sald chain-wheels, and provided with teeth
for engaging said conveyer-chain.
8. In a bucket conveyer, the combination

of an endless conveyer-chain, composed of

flat links provided with hubs on their pivots;
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buckets suspended from said chain ;' chain- [

wheels; supporting-shafts for said ‘wheels;
and a bucket-spacing chain passing around
said chain-wheels, and provided with teeth
for engaging said conveyer-chain and bring-
ing the buckets toward each other.

9. In a bucket conveyer, the combination
of endless flexible connections, a series of
bucketssuspended between said connections,
and each provided with a groove, as b, at each
end, and means adapted to be engaged by sald
grooves, for the purposes set forth.

10. In a bucket conveyer, the combination
of a series of buckets; supporting axles or
shafts for said buckets; endless flexible con-
nections; and a series of shafts between sald
buckets; each bucket being provided with a
grooved lip or projection at each end for en-
caging said intermediate shafts. -

11. In a bucket conveyer, the combination
of a series of traveling buckets; a horizontal
supporting-shaft located adjacent to the load-
ing-point; and a revolving circular ounide se-
cured to said shaft and adapted to engage the
buckets, for the purposes set forth.

12. In a bucket conveyer, the combination
of a series of traveling buckets; a horizontal
supporting-shaft,located adjacent to the load-
ing-point; a revolving circular guide secured
to said shaft; and a horizontal guide loosely

hung from said shaft; for the purposes set |

forth. |
13. In a bucket conveyer, the combination

of a series of buckets, each provided with a |

oroove, as b, at each end; a series of Inter--35

mediate shafts between said buckets, for en-

saging the grooves thereon; and a guide or

projection located in the vertical path of
travel of the empty buckets, for the purposes
set forth. | | -

14. In a bucket conveyer, the combination
of a series of traveling buckets; a guide or
projection located in the path of travel of the
empty buckets; a horizontal shait adjacent
to the loading-point; and a revolving cireu-
lar guide secured to said shaft, for the pur-
poses set forth. |

40

45

15. In a bucket conveyer, the combination

of a series of traveling buckets; a guide or
projection located in the vertical path of
travel of the empty buckets; a horizontal
shaft adjacent to the loading-point; a cireu-
lar guide secured to said shaft; and a hori-

| zontal guide loosely hung from said shaft.

16. In a bucket eonveyer, the combination
of a series of buckets, each provided with &
orooved lip or projection at each end; a se-
ries of intermediate shafts between said buck-
ots; a guide or projection located in the ver-
tical path of travel of the empty buckels; a
shaft adjacent to the loading-point; a cireu-
lar guide secured to said shaft; and a hori-
zontal guide loosely hung from said shaft.

ARTHUR J. FRITIIL

Witnesses:
FrANCIS P. REILLY,

Gro. M. CURTIS, Jr.
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