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‘bar the accelerator rolls on.

-designates the loading-hopper.
a square-shaped receptacle which is composed :

UNITED STATES

PATENT OFFICE.

BYRON C. RIBLET, OF SPOKANE, WASHINGTON.
- AIR-CUSHION FOR AUTOMATIC BUCKET~=LOADERS.

No. 806,571.

Speciﬁcation of Letters Pa,tent

Patented Dec..5, 1905.

Appllca.tloﬂ filed August 2, 1904, Serial No. 219,287,

To. a,ZZ whom it may concern:

atSpokane, in the county of Spokane and State

-of Washington, have invented certain new and
useful Improvements in Air-Cushions for Au-

tomatic Bucket-Loaders; and I do declare the
following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same, reference being had
to the accompanying drawings, and to the fig-

-ures of reference marked thereon, Wthh torm

a part of this specification.

My invention relates to improvements in.
-automatic bucket-loaders for wire-rope tram--
-ways; and the objects of my invention are,
first, to provide an automatic air-cushioning

dev1ce for automatic bucket-loaders; second
to provide a reciprocative-movement bucket—
loading hopper mechanism provided with a

‘piston that is movable with the bucket-load-
-ing hopper and with an air-cushioning cylin-

der that is secured to an -abutment-block in
the reciprocating path of the piston; third,

to provide means for regulating the air-pres-.
sure .in ‘the cylinder; fourth, to provide a
-simple, durable, and effective air-cushioning

device for cushioning the reciprocal ’oravehnd
movement of automatic bucket-loaders.

in the accompanying drawings, in which—

Figure 1is a plan view of my improved air-.
cushion for automatic bucket-loaders.
is an end elevation of Fig. 1. Fig. 3 is a side
Fig. 41is a sectional view '

Fig. 2

elevation of Fig. 1.
of the air- cushlonma cylmder and piston. Fig.
5 is a fragmentary front side elevation of the
hopper-door, showing an enlarged view of the
hinge of its lower outward- -swinging section.
Fig. 6 is a fragmentary side elevation of the
: Fig. 7 is a per-
spective view of the carriage that supports

the hopper, and Fig. 8 is a front side eleva-

tion of the combined lifting and swinging
door of the hopper.
Similar figures of reference refer to similar
parts throughout the several views.
Referring to the drawings, the numeral 1
It comprises

of the sheets of iron 2 and the angled irons 3
at the outer corners of the s_heets and the
angle-irons 4 at the inner corners of the sheets
at the front or discharge end of the hopper.

The side angles 6 also extend along the bot-.

'| tom edges of the bottom and s1des
Be it known thatI, Byrox C. RIBLET, a citi--
‘zen of the United States of America, residing

Iat-
-tain these objects by the mechanism illustrated

The sides
and angle-irons. are riveted together by riv-
ots 7. The bottom 8 of the hopper slopes
downward from the top of its rear end at an
angle that will permit ore to run freely from
the hopper. ‘The bottom plate. extends be-

‘yond the front end of the hopper and forms

a discharge-chute 9. On each side edge of
the discharge-chute a plate 10 is secured to

prevent the ore from running over the sides-

of the chute. The front side of the hopper
comprises a plate 10*, which covers the up-
per half, leaving an opening which extends
across it from' s1de to side and about two-
thirds of its height. ,Over this opening I fit
avertically- shdincrdoor 12. " Thisdooris pref-
erably made in two halves 13 and 14, which
are hinged together at the horizontal center
of thelr helcrhts by the hinge-straps 15 and

.the pin 16, which passés pivotally through the

eyes 17 of the hinge-straps. The upper por-
tion.of this door is made wider than the lower
portion, and its side edges extend loosely and

slidably into _shdewa,vs 18, formed in the op-
| posite side edges of the hopper, which’ are

formed by securing a bar 19 to the outer front
and angle-irons 3. This bar is the same width
as the angle-iron and is positioned to extend

‘beyond the outer edge thereof, and a bar 20

is placed against each bar 19, and they are both
rlveted to the corner angle-irons, thus form-
ing a shdeway slot bebween the bars 20 and
the angle-irons, in which the side edges of the
door extend. The bars19and 20 extend from
the top.of the hopper to opposite the hinge
ofthedoor. Theswinging halfismadeenough
narrower than the upper half to fit loosely
between the bars 20, so that it is free to swing
outward past them when the upper half of

the door is raised in its-slideway, as will be

explamed hereinafter. The outer edge of each
bar 19 is notched at 19* and 19%, (see Figs. 2
and 3,) the inner edge of the notohes bemo‘
flush with the angle- bar and bar 20. The ob-
ject of these notches will presentlv be stated.
To the bottom of the swinging half of the
door I rivet a bar 21, which I term a *‘lock-
ing-bar,” the ends of which extend beyond
the side edges of the: door and as the door is
lowered engage the rounded ends of the guide-
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boards 10 and fall in behind them, thus lock- -

ing the swinging half of the door closed. To

the top central portion of the upper end of

the door I secure a strap 22, which extends a
short distance above the door. To thetop of

1

110

this strap I pivot ‘one end of a lever 28y the
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opposite end of which is pivoted to a stud 24.
This stud is supported by a yoke 25, which
consists of two straps 26 and 27. The strap
27 is pivotally secured at one end to the stud
and at its opposite end to a stud 28, which is
secured to the top of the corner angle-iron 3,
which is extended a short distance above the
hopper to receive this stud. The strap 26 is
pivotally secured at one end to the opposite
end of the stud 24 and is bent around against
the strap 27 and secured to it in such a man-
ner as to form a yoke. Upon the stud 24 in
this yoke I mount revolubly a sheave-wheel
29, which is mounted on a track 80. This
track is suitably supported by overhead brack-
ets that are secured to an overhead beam that
is supported by brackets, which arrangernent
is not illustrated. This track is an upwardly-

- inclined track at its forward end portion 35,
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where it terminates in a straight terminal end
36. The gate is thus suspended from the
sheave and track,.and the sheave is swingingly
pivoted to it by means of the swinging yoke
and the pivotal joint at the connection between
the door and the strap 22.

The hopper is supported by a wheeled frame
or carriage 37, which moves over tracks 38
and 39, the wheeled frame being provided
with sheaves 40. The track 38 is supported
abits ends by brackets 41, which depend from
the beam 82*, to which they are bolted at one
end. Their opposite ends are secured to the
track. The track 39 is secured to lugs 892,
which are bolted to the foundation-timber 34.
All three tracks extend from the normal po-
sition of the hopper, which is against the abut-
ments 42 and 49*, to a sufficient distance be-
yond them to allow it traveling movement
enough to load while traveling the length of
the tracks. The tracks are arranged parallel
with one another. The four sheaves are ro-
tatably mounted on cap-screws 43, which are
threaded to cast lugs 44, that are riveted to
bars 45, which are secured to the opposite
sides of the hopper by rivets 46 and to bars
47, which extend across the front and under
the rear ends of the hopper. The hopper-
supporting wheeled frame comprises these
bars 45 and 47, together with the cast lugs 44
and the four sheave-wheels 40, which together
form a rolling supporting-frame for the hop-
per. A perspective view of this frame is
shown in Fig. 7.

The abutments 42 and 42* consist of verti-
cal timbers framed to the foundation-timbers
34 and 34* and braced against the return shock
of the hopper by brackets 48 and 49, which
are bolted to them and to the foundation-tim-
bers. To the side of the abutment 49 oppo-
site the hopper I secure a plate 50. The hop-
per is started on its bucket-loading reciprocal
movement by an accelerating-lever 51, which
is actuated by a bucket 52, moving over the
tram-line, which I do not illustrate, except a
fragment of a metal track 53, which is insert-

806,571 -

ed in the tram-line oppesite the hopper and
becomes a part of the tram-line. This track-
section of the tram-line is supported from the
timber 52* by curved brackets 54. The bucket
comprises the bucket-body 52 and pendants
55 and the trolley 56, the sheaves 57 of which
are mounted on the track.

The hopper-accelerator comprises the curved
lever 51, which is pivotally connected to one
end of a bar 58, that is slidably mounted in
slots formed in the ends of two bars 59 and
59*, which are bolted to the opposite sides of
the hopper by bolts 60. These bars lie in the
notches 19® of the bars 19 and are provided
with apertured lugs 60%, which rest against
the sides of the hopper and through which
the bolts 60 pass. These bars project in front
of the hopper to near the path of the pendant
of the bucket. A depending arm 61 is se-
cured to the sliding bar 58, and an arm 62 is
secured to the pendant of the bucket and pro-
jects far enough therefrom to engage the de-
pending arm on the sliding bar. The slotted
ends of the side bars 59 are supported by
brace-rods 63 and 64, which are riveted to-
gether and to the side bars. The accelerat-
ing-lever is a curved lever that extends from
its pivotal end to the abutment-block 49,
against which it normally rests, being held
between it and the rear end of the adjacent
side bar 59, against which the free end of the
accelerating-lever bears. A weight 65 is at-
tached to a rope or chain 66, that passes over
a sheave 67 to the hopper and pulls the hop-
per back against the abutment-blocks after it
has made an operative bucket-loading move-
ment to the end of the tracks. The end of
the side bar against which the end of the ac-
celerating-lever bears is braced by a braclket
59%, which extends from its end to the hop-
per, to both of which it is secured. The ac-
celerating - lever is -supported by a guide-
bracket 68, in which a slot 69 is formed,
throngh which the lever extends loosely.

To the side of the abutment 42* facing the

‘hopper I secure a cylinder 70, bolting it,

through a flange 71, formed on the rear end
of the cylinder, to the abutment by bolts 72.
The front end of this cylinder is bell-shaped
and is open, and the'cylinder is provided with
a straight bore. In the rear end of the cyl-
inder a pipe 73 is threaded, which extends
through the abutment-block, and petcock 74
is connected to its end by a coupling 74*. To
the bottom side of the cylinder a pipe 75 is
threaded, and a petcock 76 is connected to it
by a coupling 76*. These petcocks are used
to vary or regulate the pressure that may be
formed in the cylinder by the rush of the on-
coming piston. To the side of the hopper I
bolt a piston-rod 76", which is provided with
flanged feet 77 at its rear end, that are holted
to the hopper by bolts 78. The free end of

the piston-rod is provided with a piston-head
79, which is preferably provided with suit-
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-able packing-rings 80. This piston-head is

adapted to fit closely but reciprocally in the
Isecure a hood 81 over
the top of the piston, which also extends over
the top of the cylinder when the hopper is at
its standing station.. This hood is adapted
to protect the piston-head from the fine ore
and dust from the hopper. The hood is se-
cured to the cylinder by angled clips 82, which

are bolted to the cylinder by bolts 83 and also
by a bracket 84, which is secured at one end

- -to the hood and at its opposite end to the hop-
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_bucket, and when the sheave-wheel of the
door- reaches the upward-inclined track it runs
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‘per.
travel with the hopper, while the cylinder is:

the discharge-chute of the hopper.

sliding bar.

The piston and its hood consequently

stationary.

The operation of my 1mproved air-cushioned
automatic bucket-loader is as follows: The
hopper and accelerating-rod stand normally

against the abutment, asshown in Fig. 1, with

the piston in the cylmder, against or close to

the bottom of the cylinder, and with the free .

point.of the accelerating-lever wedged or con-
fined- closely between the hopper and plate 50
on the abatment 42. The bucket then comes

-along thie line, moving in the direction of the

arrow, and .enters on the track, and its arm
engageés. the arm of the Slldll’lﬁ' bar, moving

‘the sliding bar through.its snpporting- bdrs
-and pullmo' the accelerating-lever after it, the

point of which is wedged between the bar of
the hopper and the abutment 42, which acts
as a fulecrum. The bar moves very gradually
at first and pushes ,the hopper along with a

‘gradual acceleratmw speed as the curved ac-
celeratmcr-lever rolls along the bar at the side .

of the hopper until the; shdmcr bar and the ac-

celerating-lever have reached the end of their

stroke, when the hopper is moving at sub-

stantially the same spesd.as the bucket iswhen
-the hopper is pushed along its tracks, rolling.

on its sheaves directly. by the moving bucket

‘which while it was moving the acceleratmO“-
lever moved itself dlrectlv in front of thev

hopper, with its backet-body directly under

per is then carried along its tracks by the

up it and lifts the door, and the swinging half

of the door swings outward the instant. it is’
raised high enough to swing out past the 31de.
guide-boards of the chute, allowmg the ore.in

the hopper to commence to discharge gradu-
ally, and as the door is raised fully by the

sheaves entering on the straight portion of
the inclined track and is held open the entire .

contents of the hopper discharges from the
hopper ‘into- the bucket. . The. bucket then
reaches the end of the tracks and the arm of
the bucket is released by a downward- inclined
depression in the track the bucket is running
on, (which depression I do not 1llustrate)

-which. lowers its arm' below the arm of the
Any other suitable means may,

however, be emp]oyed to free the bucket’

The hop-

- 3

arm from the sliding bar. The weight 65 at
the end of the rope 66 then starts the hopper
back, and its speed increases as it nears the
abutments, and the door closes as the door-
sheave runs down the inclined track. The
free end of the accelerator strikes the abut-
ment 42 as the hopper nears the abutments,
and it rolls on its bar and draws the sliding
bar” back to its normal standing position,
ready for another bucket. = Meanwhile, as the
hopper approaches the abutments with con-
siderable speed, which is gradually acceler-
ated by the weight, the piston enters the open-
mouthed cylinder and compresses the air
thereln ag it plunges into it, thus forming an
air-cushion that eﬂ"ectually and orradually
cushions the hopper and brings it to a stop
without a shock or cOncu'ssion of the piston-
head against the bottom.of the cylinder. The
petcocks may be set to permit .the air com-
pressed in the cylinder to escape graduvally

70

75

8o

85

and allow the piston to settle againstor close -

to the bottom of the eylinder and the hopper
to move ‘against or close .to the free end of
the. aocelerator ‘When another bucket comes

“along the operatlon is repeated.

90 -

Mv invention issimple, durable, thoroughly -

practical, and very effectually cushions the
hopper.

Having described' my invention, what I
claim as new, and desire to secure by Letters
Patent, is—.

1. An air- cushlon1n0‘ device for automatic
bucket-loading for aerldl wire-rope tramways
comprising a remprocally moving hopper
adapted to be moved in one duect]on of its
movement by a moving bucket, a piston’ se-
cured to said hopper and a ﬁxed air-cushion-
ing cylinder arranged to receive said piston
on the return stroke of said hopper’s recip-.
rocal movement, substantially as described.

2. An air- cushlomn«r device for automatic
bucket - loading, the combmatlon, with the
bucket and reciprocating hopper, of a piston

secured to said hopper and a fixed air-cush-.
ioning cylinder-arranged in the path of said-

piston and adapted to receive said piston on
the return stroke of said hopper’s reciprocal
movement, substantially as described.

8. In anair-cushioningdevice forantomatic
bucket-loaders, the combmatlon of the tracks,
the abutments, the hopper mounted on said
tracks, the piston secured to said hopper and

the cylinder fixed to said abutments, and ar-
-ranged to receive said plston, substantlally as

descrlbed .

4.. The combination in an automatic bucket-
loader, of the tracks, the frame and sheaves
mounted on said tracks, the hopper mounted
on said frame, the abutment, the bucket and

100

105

II10

115

120

1'25

the. accelerating. mechanism with the piston
secured to said hopper and a fixed cylinder
arranged. to receive said piston, substantially
as described.

5. The -combination w1th the foundation-
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timbers, and the tracks of the sheave-sup-
ported frame mounted on said tracks, the
hopper mounted on said frame, bucket-actu-
ated means for moving the hopper while load-
ing, means for returning the hopper to its
normal position, and an air-buffer for retard-
ing the hopper on its return, substantially as
described.

6. The combination with the foundation-
timbers, the tracks, the slieaves mounted on
said tracks, the frame supporting said sheaves
and the hopper supported by said frame with
an abutment secured to said foundation-tim-
bers, a cylinder secured to said abutment hav-
ing an open end and a piston secured to said
hopper arranged t6 enter and compress air in
said eylinder during the reciprocal movement
of said hopper on said tracks, substantially as
described.

7. The combination of an automatic bucket-
loading hopper operatively supported to re-
ciprocate a predetermined distance, a fixed air-
cushioning cylinder at the end of said hopper’s
reciprocal stroke and a piston reciprocating
with sald hopper and adapted to enter said
cylinder and cushion the reciprocal movement
of said hopper, substantially as described.

8. The combination in an automatic bucket-
loader of the tracks, the wheeled hopper re-
ciprocally mounted on said tracks, an air re-
ceiving and cushioning cylinder fixed at the
end of the reciprocal movement of said hop-
per, means connected with said cylinder for
regulating the air-pressure within said cylin-
der and a piston reciprocable with said hop-
per and adapted to enter said cylinder at the
end of said hopper’s reciprocal stroke, sub-
stantially as described. '

9. The combination of the bucket and the
wheeled hopper having a discharge-aperture
and reciprocally mounted, an upwardly-in-
clined track, a sheave mounted on said track,
a door connected to said sheave and arranged
to control said discharge-aperture, means con-
nected with said bucket and said hopper tfor
connecting said hopper and bucket together
and for moving said hopperto cause said sheave
and inclined track to-open said door, with a
piston reciprocating with said hopper and a
fixed air-cushioning cylinder arranged to re-
ceive said piston at the end of said hopper’s
reciprocating movement, substantially as de-
scribed. S .
~10. Inanautomatic bucket-loader, the com-
bination with the bucket and the reciprocally-
mounted hopper, provided with a discharge-
gate, bars projecting from said hopper, a bar
slidingly mounted in said bars, a projection
on said sliding bar, an abutment at the side
of said hopper, a curved lever pivoted at one

-end to said sliding bar, having its opposite

end resting normally between said hopper and

'said abutment, an arm on said bucket adapted

to engage the arm on said sliding bar, and an

806,571

air-buffer for retarding the hopper on its re-
turn, substantially as described.

11. In an air-cushion for an automatic
bucket-loader, the combination with the mov-
able bucket and the reciprocating hopper, of
the sliding bar provided with a projecting arm
adapted to be engaged and disengaged by the
bucket, the accelerating-lever, the abutments
and the air-cushioning cylinder and piston
arranged to cushion the reciprocal movement
of said hopper, substantially as described.

12. In an air-cushion for automatic buclket-
loaders, the combination of the foundation-
timbers, the reciprocal hopper and the abut-
ments, of an air-cushioning cylinder secured
to one of said abutments and having its rear
end closed, and its front end open and out-
wardly flaring, suitable valve-controlled out-
lets in said cylinder, and a piston carried by
said hopper arranged and adapted to enter
said cylinder and to compress air therein,
at the end of said hopper’s reciprocal stroke
and a hood projecting from said hopper over
said piston, substantially as described.

13. In an air-cushioning device for auto-
matic bucket-loaders, the combination of the
reciprocating hopper, the hopper starting and
accelerating device, the bucket and the verti-
cally-sliding and outwardly-swinging door op-
eratively arranged, means for engaging said
bucket with said hopper and to gradually start
and accelerate said hopper and convey it a pre-
determined distance with said bucket, with a
piston carried by said hopper, a fixed air-cush-
ioning cylinder secured at the end of said hop-
per’s reciprocal movement and arranged to re-
ceive said piston, and a protecting-hood ex-
tending from said hopper over said piston,
substantially as described. )

14. In an air-cushioning device for auto-
matic bucket-loaders, the combination with
the hopper, of the abutments, the cylinder pro-
vided with the flanged end arranged to be
bolted to said abutment, the curved, open op-
posite end, the petcocksin the bottom and rear
ends of said eylinder, with a piston carried by
said hopper and arranged to reciprocate in
said eylinder, and having its outer end round-
ed, substantially as described.

15. In an air-cushioning device for auto-
matic bucket-loaders, the combination of the
foundation-timbers, the clips secured to said
timbers, the tracks secured to said clips, the
wheeled frame mounted on said tracks, the
hopper supported by said wheeled frame, the
door-controlled discharge-chute in said hop-
per, means including an inclined track for
raising said door, the bucket, the accelerating-
lever, the abutment, the cushioning-cylinder
secured to said abutment, the piston carried
by said hopper, and the hood, substantially as
described.

16. In an air-cushioning device for auto-

matic bucket-loaders, a reciprocating hopper, -
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a movmg bucket adapted to operate said hop-

~ per in one direction of its movement, & weight

Io

for operating said hopper in the oppos1te di-
rection of its movement, a piston carried by
said hopper, and a fixed alr-cushlomng cylin-
der arranged and adapted to receive said pis-
ton and cushion said hopper at the end of its
reciprocal bucket-loading movement, subsban—
tlal'lzy as descrlbed
1

matic "bucket - loaders, the combination with

the bucket and a reciprocally-mounted hopper

In an air-cushioning device for auto- | -

S

arranged to be operated by said bucket to load
the same, of ‘a piston carried by said hopper
and a fixed air-cushioning cylinder arranged
to receive said piston and cushion the recip-
rocal stroke of said hopper, substantially as
described.

Intestimony whereof 1 afﬁx my signature in-

presence of two witnesses.
BYRON C. RIBLET.

Witnesses: _
G. SareenT Erviorr,
Brssie THOMPSON.
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