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Original application filed April 19, 1907, Serial No. 369,186, Divided and this application filed June o, 1907.
Serial No. 377,457,

To all whom 1+t may concern:

Be it known that I, GEORGE IDWIN
WoODBURY, & citizen of the United States,
and a resident of the city and county ol San

Francisco and State of California, have in-

vented new and useful Improvements. in
Drive Mechanism for Ore-Concentrators, of
which the following is a specification.

This invention relates to an improved
mechanism for imparting reciprocating or
‘“‘shaking’”” motion to an ore-concentrating
machine of the type commonly known as a
table-concentrator.

It has for its object to provide for readily
adjusting the quality of the strokes or recip-
rocations while the table is working, and for
varying the force or energy of the “‘kick”™ or

 return - throw with relation to the forward-
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throw imparted to the table.

A further object is to produce the desired
variable reciprocating movement of the
table from the rotation of a shaft running at
uniform speed.

The nature of the said invention and the
manner in which I proceed to conduct, pro-
duce and carry out the same are explained at
length in the following description, wherein
the accompanying drawings are referred to
as a part of this specification.

Figure 1 is a perspective view of the table,
looking from the front or lower side, with the
principal portion of the concentrating-sur-
face broken away and removed from the
lower part of the table to expose the mov-
able-frame and the stationary-frame and the
bed-timbers beneath, and showing the recip-
rocating mechanisi in position. TFig. 21s a
plan or top-view of the complete table. Ifig.
3 is a view, on an enlarged scale, of the table-
reciprocating mechanism, some of the parts
being shown in elevation and others in verti-
cal section. Fige. 4 is a plan or top view ot
Fig. 3. Tigs. 5 and 6 are details, partly in
section, of the parts that give longitudinal

movement to the shaft; Fig. 5 being a front-

elevation, and Fig. 6 a top-view of I1ig. 5.
My improved reciprocating - mechanism
consists of a shaft 50 mounted for rotation in
bearings 51, in which it is also fitted or adapt-
ed for a limited reciprocating movement lon-
situdinally, or in the direction of its length.
Between the bearings 51 the shaft 50 carries
fast and loose pulleys 52-—53 for a belt by

—

1 50 from a line - shaft, or other source ol

pOwWer.

On one end of the shaft 50 1s secured a
disk, or circular head 54 having on 1its front-
face a socket 55 to receive and hold one end
of a toggle-bar 56, the other end of which 1s
similarly fitted to and held in a socket 57 on
the end of the table. Instead of being {ixed
directly to or against the end-bar or member
of the vibrating-frame, however, the socket
57 is attached to a spring-bar composed of a
fixed part on the stationary-lrame, and an
adjustable member 60 which 1s so joined and
secured to the fixed member by bolts and
nuts 61, that it can be moved up or down
and the position of the socket or bearing-
point 57 of the toggle-bar 56 on the table
can be raised or lowered with the table. The
upper end of the adjustable member 60 sets
in a recess 62 provided for that purpose on
the front of the concentrates- trough, 1
which it is prevented from moving sepa-
rately of the trough by being confined be-
tween the lugs or projections 63 on the side
of the trough, which are grooved for that
purpose. |

In changing the pitch or inclination of the
table it is necessarily raised or lowered at the
head or end where the power is applied, and
provision is thus made for shifting the bear-
ing-point up or down to the required extent
without detaching either the socket-bearing
part, or the spring-bar.

In front of the opposite end of the shatt
50, and between it and a fixed-post 64 on the
bed-plate 65 of the reciprocating-mechan-
ism, is placed a variable thrust-bearing, con-
sisting essentially of a cam-face disk 66 fast
on the end of the shaft 50 and a roller 67
mounted and freely rotatable on an upright
axis 68 held in fixed bearines 69. These
parts being interposed between the end of
the shaft and the fixed-post 64 on the frame
65 have the effect to produce from the revo-
Jutions of the shaft, and periodically there-
with, a variable longitudinal movement ot
the shaft, the duration or length of which in
time is greater in one direction ol the move-
ment than it is in the other direction. The
movement is of peculiar character in bemg
rapidly accelerated; the return or backward

movement culminating in asudden and some-

what abrupt reduction in speed at the end ot

which rotating motion is given to the shaft | the stroke and at the mstant of the change m
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cirection of the longitudinal throw:; and the
character or quality of the movement is under
such control that it can be varied and ad-
justed with considerable scope in the force

and the delivery of the ‘‘kick’’, or energy of
the return-throw, as well as in the length of

such movement. These features of varia-
bility mn the quality of the reciprocating
movement are due to the peculiar form of the
face of the disk 66 and the manner of set-
ting and adjusting the fixed bearing-point 67
with relation to the axis of rotation.
Referring more particularly to the details,
Figs. 5 and 6, 1t will be seen that the face of
the disk 1s a warped surface composed of a
segment or portion ¢ of rela,tively}ijow eleva-
tion, and a portion A of relatively high ele-
vation, both extending circumferentially and
merging one mnto the other without an abrupt
drop irom the higher to the lower portions
of the surface. The portions of high eleva-
tion and low elevation also increase in extent
or clegree from the center or axis y* of rota-
tion rachally towards the circumference,
thereby affording as many different circles
of contact varying in relative lengths of ele-

- vated and depressed surfaces as it is possible
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65 est distance measured horizontally between |

for the bearmng-roller 67 to travel on under all
the positions nearer to or farther from the
ax1s of rotation which it is capable of occupy-
ing. Accordingly, provision is made for
shifting the working-position of the bearing-
roller 67 nearer to or farther from the axis of
rotation, by mounting the spindle 68 of the
roller 67 i a slidable bracket 70 confined be-
tween guides 71 1n the post, and adjusted
therein by means of a screw-threaded shaft
72 and a nut 73. When the roller 67 is set
for action Tarther away from the axis of the
cisk the return-throw will be accelerated, and
the energy of its ‘‘kick’” will be increased ac-
cordingly—on the other hand, by setting
the bracket 70 upward 1n its guides the qual-
ity of the movement will be modified or re-
duced 1 greater or less degree, according to
the adjustment of the roller in that direction.
The extent of the contact-surfaces between
the roller and the disk is reduced to a mini-
mum by making the periphery of the roller
convex; thus securing greater range and
delicacy of adjustment with a relatively
small disk, than it would be possible to ob-
tain from a roller with a flat rim. The move-
ment 1mparted to the table by these means
1s further varied or modified by changing the

position of the bearing-point of the toggle-

bar 56 with relation to the axis of rotation;
for which purpose the socket-plate for the
head m of the toggle-bar is secured in place
on the face of the disk 54 by bolts 74 taking
through slots in the disk, and fitted with
nuts 75, as a means for permitting the socket-
plate to be shifted on the disk. |
The toggle-bar exceeds in length the short-

882,512

' the socket 55 on the disk and the opposite

one 57 on the end of the table, and the angu-
lar position of the toggle-bar 1s accordingly
varied 1n degree as the distance of the socket
55 on the disk from the axis of rotation is
varied by shifting the socket-plate in the re-
quired direction outward or inward, as may
be desired, thereby giving that bearing-point
oreater or less degree of eccentricity. Krom
the position of greatest angularity which it
attains when the bearing-point 55 is perpen-
dicularly over the axis of rotation the toggle-
bar 1s brought by the semi-rotation of the
ciskinto a horizontal position, or one approxi-
mately parallel to the shaft; thus moving
the opp
stantially a horizontal direction.

Acting 1n oppesition to the thrust of the
toggle-bar against the table and with a de-
gree ol pressure suilicient to keep the cam-
disk 66 against the roller 67, as well as to
talke up lost motion resulting from wear, is a

bufter-rod 77, and a coiled-spring 78 bearing

at one end against a fixed point 79 and hav-
ing the opposite end setting against a collar
80 on the rod 77; the rod being so placed as to
exert constant pressure upon or against the
table longitudinally of it and in a direction
opposed to the thrust of the toggle-bar.
This spring 1s best arranged to act against
the foot of the table, or at the opposite end
to where the reciprocating-mechanism is
situated ; I wish 1t to be understood that my
invention is not limited to the particular
place where these parts may be located.
For adjusting the spring to vary the force
opposed to the thrust of the toggle-bar, the
rod 77 1s provided with a threaded-portion
for the threaded-collar 80 which has a cap-
stan-head for turninge it by hand.

With the shaft 50 running at a uniform
rate of speed, the accelerated motion im-
parted to the table in the return-throw, or
movement, 1s changed and varied in relative
rapidity by shifting the point of contact of
the roller 67 with the face of the disk 66
nearer to or farther away from the axis of ro-
tation y*. This is done by moving the
bracket 70 up or down on its support 64,
alfter loosening the clamp-screws 70%1in the
sides of the bracket.
vided for fastening the bracket on the sup-
port 64, alter the working position of the
roller i1s changed. _

The spring-bar 58—60 carrying the socket
57 1s made adjustable in length for the pur-
pose of raising or lowering the bearing-point
of the toggle-bar 56 relative to the table as
the same is found necessary when changing
the inclination of the table, which is done by
raising or lowering the table-surface at the
back or higher side 3. '

This case is a division of my application,
Ser. No. 369,186, filed April 19, 1907, in
which application I have described and
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claimed those novel features herein shown [ to be reciprocated longitudinally, connec-

that relate to the concentrating table.
Having thus described my invention what

I claim, 18—

1. In a drive-mechanism for an ore-con-
centrator, the combination with the concen-
trating table, of a rotatable and longitudi-
nally movable shaft, a head on one end of the
shalt, a toggle-bar interposed between said
head and the end of the concentrator-table;
a cam-faced disk on the opposite end of the
rotatable shaft having a gradually increas-

ing elevation of surface from a line of lowest

depression both radially and circumferen-

tially to a line of greatest elevation, a roller

rotatably mounted and in working-contact

~with the face of said disk, and a spring adapt-
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ed to apply its power in opposition to the
thrust of the toggle-bar.

2. In a drive-mechanism for an ore-con-
centrator, the combination with the concen-
trating table, of a shaft movable longitudi-
nally and also rotatable in 1ts bearings, a tog-
ole-bar having one end bearing against one
end of the shaft at a point eccentric to the
axis of rotation and at the opposite end bear-
ing against the movable-frame of the concen-
trator: a face-cam on the opposite end of the
shaft, a roller in contact with said cam, ad-
justably mounted in a fixed support; and
means for adjusting the bearing-point of the
said roller against the face of the cam more or
less eccentrically with respect to the axis of
rotation.

3. In a drive-mechanism for an ore-con-
centrator, the combination with the concen-
trating table, of a shaft rotatable and having
also a limited movement longitudinally 1n its
said bearings; a head on one end of said shaft,
provided with a socket set eccentrically to the
axis of rotation, a toggle-bar having one end
seated in sald socket and the opposite end
bearing against the part to be driven, a cam-
faced disk on the opposite end ol the said
shaft the surface of said disk gradually imn-
creasing in elevation from the center out-
ward on radial lines and also circumferen-
tially of the disk, the surfaces of greatest
elevation being joined to the surface of least
elevation by a continuous incline; a roller
rotatably mounted and having peripheral
contact with the face of the disk, and means
for adjusting the roller to set the bearing-
point of the roller against the face of the
disk more or less eccentrically to the axis of
rotation of the disk, consisting of the mov-
able box and the adjusting screws.

4. In a drive mechanism for an ore con-
centrator, the combination with the concen-

trating table, of a shaft free to be rotated and .

tions between one end of the shalt and the
frame of the concentrator through which the
reciprocations of the shaft are transmtted,
a face cam at the opposite end of said shait,
an abutment against which the face cam is
held and means for adjusting the said abut-
ment radially across the face ol the cam.

5. In a drive mechanism for an ore con-
centrator, the combination with a concen-
trating table, of power-transmitting devices
for imparting to and fro motions to the table,
devices independent of the said power-trans-
mitting devices for imparting to the table
through the said power-transmitting devices
“kicking’’ motions, and means for adjusting
the last mentioned devices to regulate the
“kick” imparted to the table, substantially
as set forth. -

6. In a drive mechanism for an ore con-
centrator, the combination with a concentrat-
ing table, of power-transmitting devices for
imparting to and fro motions to the table, a
cam independent of the sald power-transmait-
ting devices forimparting to the table through
the said power-transmitting devices “‘kick-
ing’’ motions, a stationary abutment against
which said cam works, and means tor adjust-
ing the said abutment to regulate the *"kick™
imparted to the table, substantially as set
forth.

7. In a drive mechanism for an ore con-
centrator, the combination with the concen-
trating table, of a rotatable shalt free to be
moved longitudinally and having its axis
of rotation substantially parallel with the
lines on which the concentrator table is
reciprocated, connections between the con-
centrator frame and one end of the shaft
through which the rotary movements of the
shaft are converted mto to and fro move-
ments which are transmitted to the said
table, and other means for mmparting longi-
tudinal movements to the shaft when 1t 1s
rotated. ,

S. In a drive mechanism for an ore con-
centrator, the combination of a driven shaft
free to be moved longitudinally, a head at
one end of the shaft, a socket plece carred
by the head and set eccentrically to the axis
of rotation of the shaft, a toggle bar between
the socket piece and the frame of the concen-
trator, means for adjusting the socket piece
toward or from said axis of rotation, and
means for imparting longitudinal recipro-
cations to the shaft when 1t 1s driven.

| GEORGE EDWIN WOODBURY.

Witnesses:
Epwarp LK. OsBORN,
I.. M. FrRANK.
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