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.To @ZZ whoxm it may concern .
- Beit known that I, LEWIS SEARING of Den-,
]VGT in the county Of Arapahoe and State of-
e 00101 ado, have invented certain new and use--
~ful Improvements in Head Motions for Ore-

. No 734 ‘?58

Patented J uly 28 190‘3

-NITED ":'TATES PATENT 0O FFICE.

LEWIS SEARING OF DENVER OOLORADO

HEAD MOTION FOR ORE CONCENTRATING TABLES

| _ - SPECIFIGELTTON formlng' pa,rt Of Letters Pa‘tent No. 734 708, dated July 28, 1903
| o  ; Applma,tmn filed March 19 1901. Sarml No. 51,889

(No model.)

o ,Concentratmﬂ' Tablesand other Uses,of which
- the followmﬂ isa deserlptlon 11111%13rated by

10

- - tables of the Oammett Wﬂﬂey, thtm ﬂ*er and
- other types.
- The 111V6111310]1 is of such a nature as to be_
j_-best understood by an immediate description
of the drawings and dlaﬁ rams Whlch Show one
”embodlment of it. | |

| The 1uvent10n relates to 11ead motlons for
glmnﬂ vibratory movement to ore- -separating

In the drawings, Figule 1 is a s1de elevatlon

of one form of the head-motion as applied to

3 20
3.ﬁ .jf1 om the table.

T f ;ZIOf FIU‘ 2.
. -Fig. 5 shows the curves produced by such a-
SRRRESE ‘motion when traced on a moving surface anal-
. _-ogous to the manner of taking an indicator-
. card of asteam-engine.
o 300

3

- one form of eoncentrating-table, some parts
.~ 20 of the table being omitted. Fig. 2 is a per-
. spective view of the head - momon detached
REPa - Fig. 8 is another perspective
. viewof the same as seen from the farther side -
Fig. 4 is an explanatory diagram
GOIlSlStIIlﬂ of six p&rts A,B,C, D, E,and K. |
‘suming for the pu1pose of expla,natlon that
‘the 1ock shaft  turns at an even speed
‘throughout the forward vibration of the but-
ton b, 113 is clear that the speed which the mo-
-| tion of the rock-shaft and button gives to the
buffer p will ‘be proportional to the vertical-
‘distance at each instant between the centerof
-motion and the point of contact, where the -
! button touches the buffer.

and less pleferred form of the head-motion.

. This improved head-motion p:mmal 11y con-.
L :--:;..'_:SlStS of a peculiar rocking shoe or button b,
.- which rocks against a coopemtmﬂ' sultacei-
~ . movable with the table.
- better constr uction to have a plane surface on’

. the part that moves with the table and have

.- a curved surface for the button or shoe upon
- therocking member;
S, 'edustructlon may be used under proper con-
ditions it is of course the equivalent.
- rockingbutton or shoebls carried uponaqhort
S arm and_ actuated by a rock-shaft d in the
PR plefelred construction shown in Figs. 1, 2,
‘The button or shoe b is secured upon
a rockel head e on.one .end of -the shaft d.
... Fhesh aft d is mounted in suitable fixed bear-
- ingsf and carries atitsother énd a crank-arm

g The ‘arm ¢ -is actuated- by a link & and
The crank 7 is carried by the rotary
;shaft k Whlch is driven by cone-pulleys [, as

45

L _.II;-:;11111.stmted The cuwed wea,rmﬂ'-surface of

Kig. 6 shows anothel .

Ifind that it is a far

but so far as the reverse.

The

Py

‘difference is not very g
given design the lennth of stroke may be
greatly changed by adj usting the position of

: the 10(31:;:1110 shoe or button b i is deslnned to

produce the peculiar end-shake motl(m re-
quired for the table.

The design of the curve
may be such as to produce a mueh more sud-
| den reversal of movement at one end of the

55

stroke of the table than at the other end, or,

on the other hand, it may be so designed (as"

will be well understood by eng meers) that the
ereat; but with any

the shoe or button upon the rocker-head e.

Preferably the button or shoe is detachably
bolted to a plane surface upon the rocker-
‘head e, as shown in the figures, and by loosen-
ling the bolt it may be a,d,] usted upon.the said

6o

surface toward or away from the eeute1 of the

rock-shaft d. |
Fig. 4 shows the action of the shoe or button

b abmnst the plane surface of the buff
the end of the table.

fer p at

1nh13 hand corner, as seen in Hig. 4. As-

Tn other words;
the point of contact- between the buffer and

the shoe shifts along the surface of the buf-
fer, or transversely 130 the direction of the
_movement of the parts during reciprocation.
Thus in diagram a, Fig.
-ment of the button pmduees a very slight

In dia- -

4, a small move-

movement of the buffer-surface p.-

70 B
For convenience in ex-
pl&mmn the action of the rocker button or

‘shoe b it may be supposed that the center of

its rocking movement is at or near its upper 45

30

9o

orams b and cthe resulting movement-is rap-

1(:1]37 Increasing.
its maximum, bec&use the button now hears

In dl‘wla,m d or eit reaches

against the surface of the buffer p at avery

considerable distance from the center of the

rocking motion.

tion produced by it upon the buff

By raising the button or
‘shoe b by adjusting it on the head e the mo-
er p will be

modified, and the difference between the two .

ends of the stroke will be decreased

...........
'

1c0 |



Owing to the way the rock-shaft d is driven,

~ its own vibratory motion is gradually retarded

~and reversed at each end of the stroke, some-
- what similarly to harmonic motion.
no point of this as an essential of the inven-
- tion, because 1 contemplate actuating the
- button b by vaﬂous dlffelent means—sueh |

- wﬂl be presently descl 1bed

o pel

I‘1b 5 111115131 ates two differ ent em "Ves, Wluell

| dmwmﬂ‘ 2 pleee of paper tra,nsvel sely while
the t'ab]e-top moves the pencil over the pa- |

The heavy curve in E Piﬂ' 5 shows a very

* which is indicated by the shalper pomt_s of

'20

28

the curve at the bottom of the figure, while
shows & minimum of

the light-line curve
quick reversal at the outer end of the stroke.

“Indeed, this curve is a close appmmmamon.
 to a sinusoidal curve.
- Other things being equal, the more convex
ference
between the two ends of the stloke because
~ the less will be the point of contact between

the button b6 the less will be the di:

I make

734,758

Where the curvature of the button is very.

-sharp, the adjustment upon the rocker-head |
e 1s of great value and importance, but the |

-remprocamon subst&ntmlly as :-;md fm the .
| purposes set forth

adjustabﬂity may be omltted When the

that the eurved face of the button passes d1—
rectly through the axial line (prolonged) of
the shaft d. This has obvious advantages,

but it is by no means essential.

40

In Fig. 6 the rocker-button b is shown actu-
ated by a different mechanism from that al-
ready described. . It rocks about the pivotal
point d', but instead of a separate crank ¢,
described above, the link &' bears directly

~against the 1001{61 arm or rocker-head e.

45

Thelinkis driven, as before, by a short crank

k' on the shaft k”, and this shaft %’ may
either be rotated continuously or rocked to

~and fro by any suitable mechanism..

55

Indeed,

¢cipr 00&1&1011 and, means are al&o prowded fm

adjusting the shoe to vary its path of travel.
My apparatus is in reality a simple means

for varying the inertia at the two ends of the

stroke, and Iin order to accomplish this end

the mechanism is so constructed that the

| curved surface of the actuating body or shoe

75

makes contact with the part t0 be actuated

| at Increased distances from the center of the

motion of the shoe asmeasur ed perpendwulm -

as the shoe or actuatmﬂ means approaeheg

one end of its stroke, Whereby the ratioof the

speed. of the buffer to the speed of the actuat-

‘ing-shoe is greater at that end of the stroke

tha,n at the othel
What I claim, and desire to secure as the

vention, are the followi

ng:

a euwed reciprocating shoe for Varymn' in one |
direction of movement of the actuated part

‘novel and eharac%nsﬁm featmes of my in-

1. In a head-motion for ore- concentr&tms o
| the combination of & part to be a,ctuated and-

and at a speed gradually increasing through-
the button and the buffertravel up and down., | out said movement the relative motlon of the

‘shoe and the part to be actuated, by shifting

95

the pomt of conta,et between the two alonn*-

var 1able-speed aetuatmo* means eonsmtmﬂ' of

IA0.

a curved reciprocating shoe for varying the'

relative motion of the shoe and the part to be
actuated, by shifting the point of contact be-
tween the two alonb the surface of the part

ICS

to be actuated during reciprocation, and

‘means for adjusting smd actuating mechan-

ism to vary the p.:tth of travel of the shoe,

substanma,lly as and forthepurposesset forth.
3. In a head-motion for ore-concentrators,

and in combination for substantially the pur-

IIO

poses set forth, as a simple means for varying

the inertia at the two ends of the stroke, a

the means for rocking or vibrating the but- | part to be actuated, a codperating curved

ton or shoe b are very numerous. T will not
attempt to describe or enumerate them. - In
the form shown in Fig. 6 lost motion at the
two ends of the link /' is prevented by the
constant thrust of the table and buffer p in
the direction indicated by the arrow. Such
a constant thrust may be produced by the
table -spring s, Fig. 1, which also serves to
keep the buffer p in contact with the button

~or shoe b.’

It will thus be seen that &ccordmn to my
invention the buffer constitutes an &etuated
part, and there are variable-speed actuating
means provided in connection therewith, con-

- sisting ofa curved reciprocating shoe for vary-

ing the relative motion of the actuated part

f
l
J

actuating part or shoe mounted for vibra-
tory motion, the curved surface of the actu-
ating body or shoe being of gradually - in-
creased radius from one end of its wear-sur-

face to the other makes contact with the part

to be actuated at increased distances from its

115
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center of motion as measured perpendicular

to the travel of the part to be actuated as the
parts approach one end of the stroke, and
means for vibrating said shoe Whereby the
ratio of the speed of the part to be actuated to
the speed of said actuating-shoe is greater at
sald end of the stroke than at the othel
4. In a head-motion for ore-concentrators,

and in combination for substantially the pur-

125
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poses set forth, as a simple means for varying
and the shoe by shifting the point of contact 1 the Inertia at the two ends of the stroke, a




RREr: pmt to be actuated a cooperatmh curved |

 center of motion as measured perpendicular
- to the travel of the part to be actuated as the

N . parts approach one end of the stroke, means

. for vibrating said shoe whereby the 1&1310 of

‘10 the speed of the part to be actuated to the
.. speed of said actuating-shoe is greater at said”
- end of the stroke than at the other and means |
. for adJustmn' sald shoe to mlter its path of |

- = travel

5

5. Ina head motmn for ore- concentm‘rms,' |
the combmatmn of a; pwotal]y suppm ted but— I

. 734,’758-- . | ' 3

*'tﬁll 01‘ shoe and- means for reelprocatinﬂ*' the
- actuating part or shoe mounted for vibratory |

-~ motion, the curved surface of the actuating
. body or shoe making contact with the part to
- be actuated at lIlGle(LSGd distances from its

same, means for maintaining the bufier and

shoe in contact, one at least of the surfacesin
contact having a curve of gradually-inereased

radius from one end of 1138 wear-surface to the
other, and means whereby the point of contact
between said surfaces is shifted transversely
to the direction of motion during reciproca-
tion of the parts.

Signed this 12th day of March, 1901 at
-Denvel |

Colorado.

. _ LEWIS SEARING
. Witnesses:
- FRANK K. SHEPARD,
-~ Epwin H. PrnamrT.
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