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s UNRT 
HERRYEG.C.E.R.S, 9. 

TATES PATENT OFFICE. 
vE, COLaR. Alo, ASSIGNOR. To THE MINE & SMELTER SUPPLY 

TTY, OF DERW&3, CGCRADO, A CORPORATION. 
iRAID-MOTION FOR ORE-CONCENTRATORS. : 

To all whom, iii pray 6) n-cern. 
3e it, known tha: , Hi-NRY EggERs, a citi 

zei of the Janited States, residing in the city 
and county of Denver and State of Colo: 
radio, have invenied certain new and useful 
improvements in Head-Miotions for Ore 
Concentrators, of which the following is it specification, 
My in seation relates to it in limprovement 

in head notions for ore concentrators, and 
the object is to provide anechanisinfo' inoy 
ing the table from a state of rest, in the di 
rection of the discharge &nd with a co 
stantly accelerating inotion to the end of the 
stroke, then reversing as quickly as possible 
with a maximum of speed at the time of 
reversing, which speed gradually diminishes 
until the position of rest is reached, prepara 
tory to the commencement of another for 
ward stroke. This has the effect of carrying 
the material resting upon the table forwald 
a certain distance at each forward stroke of 
the table by virtue of the momentum given 
the material by said forward movement of 
the table, and the rapid return causes the 
table to pull from under the material, as it 
were, owing to the inertia of the material 
thereon, thereby insuring a more or less pro 
gressive motion to the material, notwith 
standing the fact that the motion of the 
tab is reciprocatory. This effect has been 
produced by various forms of toggles, nor 
mally disposed at a more, or less acute ange 
to each other, and the more acute this angle 
becomes, the longer is the stroke that is ob 
tained by this means with the corresponding 
throw of the eccentric. For example, in the 
patent to Wilfley, No. 590,675, dated Sept. 
28, 1897, the movement of the table caused by the toggles is greatest when the toggles 
are at the sharpest or smallest angle in relia 
tion to each other. Hence the movement of 
the table is greatest at the beginning of the 
stroke, and less at the end of the stroke. 
This may be termed a differential. It is evi 
dent in this movement, that, when the stroke 
is shortened by increasing "the angle between 
the toggles, that the differential--that is t) 
say, the speed at the beginning as coil pared 

50, 
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with the end of the stroke--is less than when 
the angle is smaller or more acute, it is impossible with this arrangement to shorten 
the stroke without causing a loss of differ 
ential in the stroke. In Wilfley Patents 
Nos. 719,401, patteilted January 27, 903, and 

sterifi nation of eters steat. 

783,342, patented February 21, 1905, the 
same conditions are present, as above, with 
the exception that the toggles are below the 
center line instead of above. Then there is 
the patent to Darragh and King, known as 
the “King-Darragh’ head motion, dis 
closed in Letters Patent No. 506,035, October 
3, 1893, in which the relative differential can 
be maintained, although the stroke be short 
ened, for the reason that the angle between 
the toggles at the commencement of the 
stroke is not changed. The length of throw 
is obtained by moving the part Lof the pat 
ent in either direction on the extended arm 
of the rocking lever D of the toggle. Other 
wise this movement resolves itself into pre 
cisely the same motion as in the Wilfley head 
motion, Finally, I might call attention to 
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the Boylan head motion, of Patent No. : 
901,585, of October 20, 1908. This head mo 
tion is similar to the second form of the Wil 
fiey head motion in its main features; but in 
addition is provided with a rocking pitman 
which has an adjustment to shorten or 
lengthen the lever arm of the pitman. This 
adjustment of the lever length gives the 
table a variable stroke, while maintaining 
the same throw of the eccentric, and the same 
angle between the toggles, thus preserving 
the differential of the stroke, though the lat 
ter is shortened. The stroke, however, can 
also be shortened by the vertical adjustment 
of the toggle seat, and when so adjusted, a 
change in the differential will take place 
very similar to that of the first-mentioned 
Wilfley head motion. 
My present invention takes advantage of 

the features of the Wilfley construction, and 
comprises in addition thereto a rocker arm. 
or lever, which is positively controlled at 
one end by the main eccentric shaft while 
delivering, at the other end, a motion equiv 
alent to the toggle motion of the Wilfley 
head motion; but the swing of the lever re 
sults in adding to the toggle motion on the 
return stroke, and takes from it on the for 
ward stroke. 'i 
My present invention provides further for 

susceptibility of adjustment while the table 
is in notion, so that the operator can watch 
the results taking place upon the table, and 
adjust the head motion accordingly. 
In the accompanying drawings:-Figure 

11 is a view in side elevation on an enlarged 
! scale, Fig. 2 is a top plan view of the base, 
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Fig. 3 is a view in side elevation of the lat 
ter, Fig. 4 is an end view, Fig. 5 is a top 
view of the connecting pittan, Fig. 6 is : 
view of the main pitman taken at right 
angles to the view shown in Fig. 1, and Figs. 
'i, S. 9, 10, 11 and 12 are details. 
The numera i indicates the base, and 2 is 

a thirtisi-bar, the eids 3, 3, of which are fit 
i? and adapted to reciprocate in boxes 4, 4, 
provided therefor at op 
tise i, Set-screws 5,5, being p. 

it wea!' in these it}xes 4 
the lase, the pillow block 6, 6, are erec 
they preferably being cast integra with the 
base, and their function being to afford slip 
port for the crank shaft 7, which rotates in 
suitable journal boxes, S, S. The main pit 
inal 9 is joinrnaled at its upper (nd upon the 
crank of shaft. 7, and extends downwardly, 
as shown in Fig. 1, where it is provided 
with the toggle seats 10, 10, in which the 
inner ends of the toggles 11, 11", bear. 

25 
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A rock: ; art 12 is fulcruined through the 
tri Ennions 13, 3, in the bearings i4, 14, 
formed in the pillars 15, iii, extending up 
wai'ily from tie base. The oriter or for 
ward end of the toggle 18 has its bearing in 
a toggle seat (3 carried in this rocker arm at 
a point below its fulcium, whereas the otiter 
or rear end of the other toggie i has its 
befring in a toggle seat, 17 sported in a 
stroke-aditisting block 19 in the rear end of 
the tihrist bar, where its position and cleva 
fit in lay be a disted and regulated y 
means of the stroke-adjusting hand - wheel 
8, if need le, while the machine is in no 

tisyll. 
A connecting rod 20 extends from tie 

crank shaft 7 to some point on the rocker 
Bril 12, this latter point preferably being 
variable. In the form of connecting rod 
illustrate it in Fig. 5 it is forked or liftly 
cated at one end to straddle the main pit 
inan, and the outer end pf the connecting 
rod bears in a seat 21 constricted and 
adapted to receive it. This sea i. 2i is their 
in a block 22, which latter is slidably and 
adi stably connected with the rocker arri, 
a hand-screw 23. Inointed, to tir between 
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S this hand-screw 23, the block 

the jaws 24, 24, oil the rocker artin, being 
provided o' this purpose. That is to say, 
the threads of the hand-screw 23 register 
with threads 25 (see: Figs, 7 and 8) on the 
forward edge of the block 22. I3v tarning 

22 may be 
raised or lowered, while the macline is in 
motion, to regulate the stroke of the rocker 
arm, and a hand-wheel 26 in the upper end 
of the rocker arm is turned to lock the 
block 22 when adjusted to the required po 
sition. This also is so located and arranged 
that it may be trned while the machine is 
in motion. 

65 
A tension rod 27 extends front the rocker 

arm 12 to the pilina 9, and has a spring 
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2S thereon, and a nut 29 is provided for 
varying the tension of the spring. The 
purpose of the tension rod 27 and its spring 
28 is to keep the rocker ar, or lever 12, 
connecting rock 20, and pitman. 9 in flexible 
coni inction with one another. A stiff 
spring 30 is interposed between a lig 31. 
depending from the thrit::t-lar, and the 
washer 32, which latter is adjusted by neans 
of the set screts 33 turing in a ruit, 34, de 
(nding from the base, iro 

of which Screw the tehsion to 
is adjusted. 
While it ave shown bitt. One means of 

varying the stroke of the thrust bar, it is 
t; the some resuits right be ol. 

the spring 30 

obviols that, 
tained by an adjustment either at the full 
crum, or at the bearing point of the toggle 
11, and I have line'ely selected the most con 
venient of the three, because of the facility 
with which the stroke may be regulated, 
while the machine is in motion, which is a 
desideratum, because it enables the opera 
for to Watch the resuits taking place upon 
the fable, and to adjust the head motion ac 
cordingly, without continually stopping and 
starting the nachine to do it. 

From the foregoing it will be observed 
that the otte, beari 
a variable point. T say, it is Iot 
fixed, and it coni. Sinces to move at a time 
yhti; the pitlaali is on its clead center, and 
the tisgle lifier o'clinary conditions, in 
active; bilt ti "origin he meliim of the con 
lecting rod 20, a stroke is parted to the 
rocker ai'a or lever 12 at a period when the 
pitiaan 9 is least active. This his the effect, 
{}f advancing the Support of the outer end 
of the toggle 11, thus adding the movement 
(of the le. Yer end of the rocker arm or lever 
12 to the movement created by the toggle 
init thiro tigh the pitman. 9, the result of 
which is that the thrust-ba, travels the 
iaior portion of the length of its stroke 
during ::pproximately the first quarter rev 
olition of the crank shaft. The renainder 
{}f the Étoire takes place before the com 
pletion of the first half revolution of the 
crank shaft, after which the thrust-bar 
int) Yes ill its for Yard direction, first slowly, 
then accelerating in speed, and traveling 
the greater portion of its stroke toward the 
end of the revolution of the crank, shaft, 
o! in other words, the two strokes have the 
reverse effect upon the thrust bar, so that thl'ough the instrumentaliy of the rocker 
arll, or lever 12, the travel of its lower end 
is added to the regular stroke of the toggle 
joint, which produces the return motion of 
the table, whereas in the forward stroke of 
the table, the length of travel of the lower 
end of the rocker arm is deducted from the 
stroke, of the toggle joint. The effect upon 
the table itself is readily appreciated, as it 
imparts a relatively slow initial outwar.) or 

this edium. 
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forward movement to the table, so that the 
particles move with the table, after which, 
toward the end of the forward stroke, the 
motion is accelerated, whereas on the return, 
stroke, the initial movement is quick and relatively long, thereby taking advantage 
of the inertia of the particles, which remain 
stationary while the table is quickly with 
drawn, or pulled back from under them, 

0. 

5 

20 

which has the effect of progressively ad 
vancing the material of the greater specific 
gravities lengthwise over the surface of the 
table. While this motion is going on, the 
adjusting parts are so arranged and located 
that they are susceptible of manipulation 
while the table is doing its work, enabling 
the operator to watch the results going on, 
and to adjust the table accordingl. 
In addition to the slight variations which 

have been suggested, it is evident that others 
might be made, and still come within the 
scope of the invention; and hence I do not 
wish to limit myself to the exact construc 
tion set forth, but :- 

25 Having fully described my invention, 
what I claim as new and desire to secure by 
Letters Patent, is:- 

1. The combination with a base and a tending from the crank-shaft, the iatter to 
movable draw-bar supported thereon, of a the lever, toggle mechanism, the outer ends 
lever fulcrumed on the base, and a drive of which rest om movable supports, one bein 30 
shaft having a crank thereon which has 
direct connection with the lever at one point 
and indirect connection with the lever at 
another point and also, with the draw-bar, 
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and means for shifting and adjusting the 
point of direct connection with the ever. 

2. The combination with a base and a 

B 

ferent points, said points at opposite sides 
of the fulcrum, one of these points of con 
nection being adjustable. 

6. The combination with a base, and a 
movable draw-bar, of a lever fulcrumed on 
the base, a drive shaft, and means for eccen 
trically connecting the drive shaft with both 
the draw-bar and lever, the eccentric con 
nection with the lever being at two differ 
ent points, said points at opposite sides of 
the filcrum, one of these points of connec 
tion being adjustable while the lever is in 
motion. 

7. The combunau on of a base, a draw-bar 
movably connected therewith, a yielding de 
vice for exerting pressure upon the draw 
bar in one direction, a crank shaft, a lever 
fulcrumed on the base, toggles extending be 
tween one end of the lever and the draw-bar, 
two oscillating means extending from the 
crankshaft, one to a point between the inner 
ends of the toggles, and the other to the 
lever 

8. The combinatloi, with a base, a draw 
bar movably connected therewith, and a 
crank-shaft, of a lever fulcrufned on the 
base, a pitman, and a connecting-rod ex 

the lever and the other the draw-bar, E. 
the inner ends connected with the pitman 
whereby the motion of the lever is trans 
mitted to the draw-bar, the point of connec 
tion of the connecting-rod with the lever 
being adjustable, said adjustable means 
comprising a bearing-block slidably con 
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movable draw-bar supported thereon, of a nected with the lever and having screw- - 
lever fulcrumed on the base arid a drive, 
shaft having a crank thereon which has 
direct connection with the lever at one 
point, and indirect connection with the lever 
at another point, indirect means of connec 
tion between the shaft and draw-bar and 
means for shifting and adjusting the point 
of direct connection with the lever. 

3. The combination with a base and a 
movable draw-bar, of a lever fulcrumed on 
the base, a crank-shaft, and a pitman and 
a connecting rod both extending from the 
crank-shaft, one directly and the other in 
directly to the lever and draw-bar. 

55 
4. The combination with a base, and a 

movable draw-bar, of a lever fulcrumed on 
the base, a drive shaft, and means for con 
necting both the draw-bar and lever with 
the drive shaft, the connection with the 
lever being at two different points, and 

60 
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said points on opposite sides of the fulcrum. 
5. The combination with a base, and a 

movable draw-bar, of a lever fulcrumed on 
the base, a drive shaft, and means for ec 
Centrically connecting the drive shaft with 
both the drawbar and lever, the eccentric 
connection with the lever, being at two dif 

teeth, and a screw carried by the lever in 
position to engage said screw-teeth. 

9. The combination with a base, a draw 
bar movably connected therewith, and a 
crank-shaft, of a lever fulcrumed on the 
base, a pitman, and a connecting-rod extend 
ing from the crank-shaft, the latter to the 
lever, toggle mechanism, the outer ends of. 
which rest on movable supports, one being 
the lever and the other the draw-bar, and the 
inner ends connected with the pitman where 
by the motion of the lever is transmitted to 
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115 
the draw-bar, the point of connection of the 
connecting-rod with the lever being adjust 
able, said adjustable means comprising a 
bearing-block slidably connected, with the 
lever and having screw teeth, a screw car 
ried by the lever in position to engage said 
screw-teeth, and means carried by the lever 
for locking the bearing-block in its set posi 
tion. 

10. The combination with a base, a draw 
bar naovably connected therewith, a spring 
extending between the base and draw-bar, 
and a drive shaft, of a lever, a toggle ex 
tending between one end of the lever and the 
draw-bar, two oscillatory devices extending. 
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caric f; the cii's 
ille ( -Sria . . .'; . .'; 

frc: an ice 
collected. Yi 
with the eve'. li. The ci) anklisation syli i :), base, a craw. 
bar inovably connected there with. . . syring 
extending between is a base aid (irav-ba 
and a drive shaft, of it, ever, a 
tending between one eit of the e the 
draw-bar, two oscillatory devices exteiising 
from an eccentric oil the drive shaft, one 
connected with the toggle, and the other 
with the lever, and a tension device Con 

15 

nected with the level. 
12. The combination with a base, a draw bar movably connected therewith, a spring 

extending letwee: the base and draw.bar, a 
drive shift and 3 lever, a toggle extending 

20 
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between Gnc end of the eversid the draw. 
bar, two oscillatory devices extending from 
an eccentric on the drive shaft, one coinected 
with the toggle, and the other with the lever, 
and a tension device c{}nnecting tie lever 
with one of said oscillatory devices. 

13. The combination with a base, a draw 
bar inovably connected there with, a spring 
extending between the base and draw-bar, 
and a drive shaft, a toggle extending be 

30 
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tween one end of the ever and the draw-bar, 
two oscillatory devices extending from an 
eccentric (in the drive shaft, one connected 
with the toggle, and the other with the lever, 
the point of connection with the lever being 
adjustabie. 

14. The combination with a base, draw 
bar, and shaft. of a rocker arm or lever full 
cruried on the base, devices extending from 
the shaft to the ever at opposite sides of its 
filertin, cine of said co::cctions with the 
lever being variable, and aleãas for trans 
pitting the notion of the shaft to the draw 
bai'. 

32: 

iii. The coastiliatio; of a jase, a draw 
'tig pressure upon the draw 

bal direction, a clank shaft, and a 
lever, toggles extending between one end of 
ti{: it'ei and the draw-bar, two oscillating 
In ea!): extending from the crank-shaft, one 
to a point between the inier ends of the tog 
gies, and the other to the lever, and a tension 
device connecting the lever with one of said 
oscillating means. - - 

16. The combination of a base, a slidable 
spring-actuated draw-bar supported there 
on, a crank-shaft, a lever fulcruined on the 
base, a pitiaan actuated by the crank-shaft, 
toggles extending from the pitman, to the 
draw-bar and the lever, and a connecting: 
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rod extending from the crank-shaft to the lever for positively actuating the latter 
whereby to create a differential movement 
in the stroke of the draw-bar between be 
ginning and end in each direction thereof. 

17. The combination of a base, a draw-bar 
movably connected there with, a spring in 
terposed between the draw-bar and a part 
of the base, a crank-shaft, and a differential 
lever fulcrumed on the base, a toggle extend 
ing between an end of the differential lever 
and the draw-bar, two oscillating means ex 
tending from the cranks on the citankshaft, 
one of which means is connected with the 
toggle and the other with the differential 
lever whereby to impart a series of unequal 
variable movements to the draw-bar during 
a single revolution of the crank-shaft. in testimony whereof affix my signature 

! in the presence of two witnesses. HENRY EGGERS. 
Witnesses: 

G. C. HITT, 
B. Eng Ai Wilson. 
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