
Dec. 31, 1935. W. W. SLOANE 2,026,103 
DRIVE MECHANISM FOR SHAKER CONVEYERS 

Original Filled Nov. 28, 1932 - 3 Sheets-Sheet l 

a 

S 

s III 

A 
T 

7zavezzy 
Ai//ia7A/oaze 

  

  

  

  

    

  

  

  

  

  

  

  

  

  



Dec. 31, 1935. ww.sloane 2,026,103 
DRIVE MECHANISM FOR SHAKER CONVEYERS 

Original Filled Nov. 28, l932 3. Sheets-Sheet 2 

SSISS77 
S II III 
z2S 

5 al 

2a 

afes, 3. 
NN 

Sansas NSN YaN, SSNyati SSIESTNSSES 
23II 

SRSNSe ST&E--- Fé 

2 

777 ve/7Zoyr 
Z/7ZZza/77 AJAOozze 

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

      

  

  

  

    

  

    

  

  

  

  

  

  

  



Dec. 31, 1935. W. W. SLOANE 2,026,103 
DRIVE MECHANISM FOR SHAKER CONVEYERS 

Original Filed Nov. 28, 1932 3 Sheets-Sheet 3 

77a wevzor A//iam WJZoovae 

  



O 

5 

20 

25 

30 

40 

5 5 

Patented Dec. 31, 1935 

UNITED STATES 

2,026,103 

PATENT OFFICE 
2,026,103 

DRIVE MECHANSIVE FOR SHAKER 
CONVEYERS 

William W. Sloane, Chieago, Ill., assignor to 
Goodinan Italiacts rig Company, Chicago, 

i., a corporation of Illinois 
Application November 28, 1932, Serial No. 644,666 

Renewed June 3, 1935 
s 

21 Claims. (Cl. 198-220) 
This invention relates to improvements in drive 

mechanisms for shaker conveyers of the type uti 
lized for conveying loose material, such as coal. 
Among the objects of the invention are to pro 

Vide an in proved construction and arrangement 
of the shaker drive whereby minimum head space 
Or Vertical clearance is required, and wherein a 
portion of the intermediate drive mechanism ex 
tends beneath the shaker trough, and reciprocat 
ing notion may be transmitted to the Shaker 
trough in a Vertical plane including the longi 
tudinal axis of said trough. 
A further and important object of my invention 

is to provide an in proved mechanical movement 
for drive mechanisms of the character described, 
whereby a plurality of power transmitting devices 
are interposed between the drive motor and the 
trough, and arranged to transpose the rotary mo 
tion produced by the notor into a rectilinear no 
tion having predetermined changes in acceleration 
during Various parts of its stroke So as to pro 
duce a most efficient jigging action for moving 
loose materia in one direction along the conveyer 
trough. As will hereinafter more fully appear my 
in proved form of mechanical motion is based 
primarily upon certain novel principles of ar 
rangement and relationship of bell crank mem 
bers and connecting links, which principles are 
capable of application in a Wide variety of forms 
not necessarily limited to the specific form of 
Shaker trough illustrated herein. 

in the design of Shaker Conveyer driving mecha 
nisin, it is often possible to increase the movement 
of the material along the pan line by increasing 
the maximum forces that are applied to the pan 
i:e and to the various parts of the driving mecha 
nism. It is, of course, desirable that the material 
be moved as rapidly as possible and at the same 
tire the StreSSes be kept to a minimum. Accord 
ingly, another of the principal objects of my in 
Wentici is to provide a drive mechanism of the 
character described Which Will move materia 
faster than other drive mechanisms in proportion 
to the stresses created. 
The invention may best be understood by ref 

ei?eiace to the accompanying drawings in Which: 
Figure i is top plan view of one embodiment of 

iny invention with parts of the shaker trough and 
gear case cover removed, and parts broken away 
to ShoW certain features of construction of the 
rain operating parts; 

Figure 2 is a transverse section taken along 
line 2-3 of Figure ; 

Figure 3 is a longitudinal section taken along 
line 3-3 of Figure 1; 

Figure 4 is a fragmentary side view of the 
mechanism shown in Figure 1, with parts broken 
a Way and in Section to show a portion of the link 
arrangement; 

Figure 5 is a view showing diagrams illustrating 
the development of the power linkage embodying 
the principle of my improved form of mechanical 
noVement; and 
Figure 6 is a diagrammatic view of the power 

RFISSED 

5 

linkage embodying the principle of my improved 10 
form of mechanical movement, with the parts 
arranged as in the shaking mechanism shown in 
Figure 1. 

Referring now to the details of the embodiment 
of my invention illustrated in the drawings, and 15 
relating particularly to the details of construc 
tion wherein an especially compact and Simple 
Shaker drive is provided and overhead clearance 
is reduced to a minimum, my improved form of 
drive consists of a casing f which is adapted to 
rest on the nine floor and be suitably secured. 
thereto when in operation by holding jacks (not 
ShoWn) or the like in the usual manner. The 
casing it consists of a main housing 2 adapted 
to be positioned at one side of a conveyer trough 

and having a reduced laterally extending por 
tion 3 adapted to extend beneath said trough 
and beyond the center line thereof, as clearly 
shown in Figures 1 and 2. 
A notor 5 is mounted on one of the walls of 

the drive casing. The motor 5 may be of any 
type, but in the form shown an electric motor 
is employed having an armature shaft 6 and 
drive pinion 7 thereon meshed with a gear 8 
herein rotatable upon a vertically disposed shaft 
9 Supported at its upper and lower ends in anti 

friction bearing Supports 20 and 2, respectively. 
A pinion 22 is keyed on the shaft 9 and drives a 
Spur gear 23 on an upright crankshaft 24 having 
anti-friction bearing supports 25, 25 at the upper 
and lowei ends thereof, as shown. 
The Crankshaft 24 has a crank arm 27 to which 

is connected a horizontally disposed connecting 
rod 28 having its opposite end pivoted on a lever 
arm 29 forming part of a bell crank member 30. 
The bell Crank member 30 is pivoted on an up 

right pin 3: Suitably supported adjacent a base 
plate 32 of the casing 0. A second arm 33 of 
the bell crank member 30 is slightly longer than 
the first mentioned arm. 29, and extends from the 
pivotal axis of Said bell crank member in a di 
rection at a Substantial angle from said first 
mentioned arm but extending generally toward 
the Side where the trough is mounted. 
A Second connecting link 34 is pivoted on the 
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2 
end of the lever arm 33 and extends horizontally 
into the reduced extension of the casing be 
neath the trough where it is connected to an 
arm 35 of a second bell crank member 35. This 
second hell crank member 36 is pivoted on a pin 
3. 

It will be especially noted, as one of the fea 
tures of my improved form of mechanical move 
ment, that the axis of the first bell crank member 
3 is disposed at one side of the extended axis 
of the second connecting link 34, while the axis 
of rotation of the second bell crank member 36 is 
disposed on the opposite side of the extended 
axis of Said second connecting link. The purpose 
of this particular construction will hereinafter 
more fully appear in the detail discussion of the 
mechanical movement and its various modifica 
tions. 
A Second arm 39 of the Second bell crank men 

ber 36 extends at a substantial angle to its com 
panion arm and toward the Center line of the 
trough. The second arm 39 of the Second bell 
crank member 36 is connected at its free end to 
a double hinged link A, which in turn is pivotally 
connected to a plunger 4 extending through an 
elongated guide bearing 43 disposed in a hori 
Zontal axis but in a vertical plane which also in 
cludes the longitudinal axis of the trough f. 
The trough A is finally connected to the outer 
end of the plunger A by means of a double hinged 
link 44 having connection with a suitable bracket 
45 mounted on the undersurface of said trough, 
as shown in Figures 1 and 4. 
As a preferred feature of construction to pro 

Wide ready accessibility to the operating parts 
Within the casing (), it will be observed that I 
split said casing upon a horizontal line interSect 
ing the axis of the driving motor where its arma 
ture shaft 6 extends into said casing, as clearly 
shown in Figure 3. A bottom part 47 of the cas 
ing has a plurality of inwardly extending 
fiange supports 48, 48 at opposite sides thereof, 
upon which are mounted an upWardly arched 
bracket 9 which carries the upper bearing Sup 
ports 2A and 25 of the shaft 9 and the crank 
shaft 24, respectively. The upwardly arched 
bracket 49 is suitably secured to the supporting 
flanges 48 as by bolts 50, 50. 

I also provide a detachable bridge member 5 
Secured to the Supporting flanges 48 between the 
vertical walls of the upwardly arched bracket 49 
and secured by bolts 53, 53, as shown in Figure 2. 
The bridge member 5 carries the lower bearing 
Support 28 of the upright shaft 9, and also has 
a downwardly extending portion 54 which forms 
the upper bearing Support for the upright pin 3 
Which carries the bell Crank member 30. An up 
per part or cover 55 of the casing () is detachably 
connected to the botton part 47 by cap Screws, 
56, 56. 
With the construction described, it will be ob 

served that after the cover 55 is removed, the 
upwardly arched bracket 89 may be bodily re 
moved with its bearing supports 2 and 25, and 
the bridge member 5i may then be removed in a 
Similar manner So as to permit removal of all of 
the operating parts contained Within the main 
part of the casing 0. 

Referring now more particularly to the novel 
form and advantages of the specific arrangement 
of power transmission mechanism, the linkage 
exployed in the embodiment illustrated in Fig 
ures 1, 2, 3, and 4 is shown in diagrammatic form 
in Figures 5 and 6. It should be understood that 
in Order to efficiently move coal or material along 
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the conveyer trough , the driving mechanism 
must impart to said conveyer trough a forward 
Stroke gradually accelerated for a greater part of 
its length, and rapidly decelerated for the re 
mainder of its length; and a back stroke corre- 5 
Spondingly but reversely rapidly accelerated for 
a relatively short portion of its length and grad 
ually decelerated for the remainder of its length. 
It should further be understood that it is desir 
able that the acceleration in the forward stroke, 0 
and the combined deceleration in the forward 
stroke and acceleration in the return stroke, be 
as uniform as possible in Order to get the greatest, 
coal movement in proportion to the maximum 
accelerating force, it being understood that where 15 
the rates of acceleration and deceleration are 
uniform, the forces of acceleration and decelera 
tion. Will be uniform. 
When the conveyer pan line is on a relatively 

level plane, in order that material may be moved 20 
along Said conveyer pan line, it is necessary that 
the force of acceleration per unit of weight on 
the forward Stroke be ess than the force of 
deceleration per unit of Weight at the other end 
of the forward stroke and the force of accelera- 25 
tion on the Start of the return stroke. it is fur 
ther desirable that the cosficient of friction of 
the material to be moved lie Somewhere between 
the values of these unit forces or a little less than 
the lesser force. 30 

Furthermore, in order that a driving mecha 
nism may be capable of handling material, the 
coefficient of friction of which may vary from 
time to time, and in order that movement of the 
material be not too greatly affected by moderate 35 
changes in speed of the drive motor or by differ 
ent grades in different portions of the pan line, it 
is desirable that the difference between the forces 
of acceleration on the forward stroke and the 
forces of deceleration at the other end of the 40 
forward Stroke and the forces of acceleration at 
the start of the return stroke be sufficient that 
the lower unit force; that is, the force of accel 
eration of the forward stroke be below the coeffi 
cient of friction of the material, and the maxi- 45 
mum force; that is, the force of deceleration at 
the other end of the forward stroke and the 
force of acceleration at the start of the return 
Stroke be above the coefficient of friction of the 
material in whatever combinations of varying 50 
coefficient of friction of the material, variations 
in speed of the drive motor and variation in grade 
in the pan line Inay occur. 
With reference now in particular to Figure 5, 

Diagrams A, B, C, D, and E illustrate several 55 
forms and combinations of mechanisms for re 
ciprocating a conveyer trough and moving mate 
rial therealong. Diagram. A shows a simple 
crank i and connecting rod c connected to a 
cross-head l. This mechanism will impart a 60 
reciprocatory conveying action to a conveyer 
trough for moving material therealong. The 
shorter the connecting rod k, the greater Wii be 
the difference between the average forces at the 
two ends of the stroke; and the longer the con- 65 
necting rod k, the smaller the difference between 
these forces Will be. One of the chief disadvan 
tages to such a motion, however, is that if this 
mechanism is proportioned to give a wide differ 
ence between the forces at the two ends of the 70 
stroke, each of these forces become non-uniform 
to an undesirable degree, especially the lesser 
forces. 
Another mechanisrin commonly used for in 

parting a conveying action to a conveyer trough 75 
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for moving material therealong is illustrated by 
Diagram B of Figure 5. In this diagram, a cori 
necting rod m is driven by a suitable crank (not 
shown) in the same manner the connecting rod ic 
in Diagram A, is driven by the crank i. In order 
that the moving effect of the mechanism may be 
Studied independently of any moving action it 
may receive from the connecting rod driving the 
mechanism, the connecting rod m has been con 
sidered to be of infinite length. The connecting 
rod m is connected to one lever arm in of a bell 
Crank member O and moves this lever arm of said 
bell Crank member through equal angles from a 
line extending through the center of oscillation 
of Said bell crank member and substantially per 
pendicular to said connecting rod. A connecting 
link p is connected to another lever arm q of the 
bell crank member o, which lever arm moves to 
One side of a line extending through the axis of 
pivotal movement of said bell crank nember and 
Substantially at right angles to the average posi 
tion of said connecting link. 

It being considered that the lengths of the 
Connecting rod m, and connecting link p are such 
that their angular motion is negligible, the study 
of the mechanism shown in Diagram B has dem 
onstrated that the greater the angle through 
Which the lever arm q is moved to one side of a 
line drawn through the center of oscillation of 
the bell crank member o and perpendicular to 
the average position of the connecting link p 
Within Workable limits, the greater will be the 
difference between the forces of acceleration and 
deceleration at the two ends of the stroke. The 
disadvantages of the mechanism, shown in Dia 
grain B, however, are the same as these in the 
mechanism shown in Diagram A; namely, that 
the forces become non-uniform when the mecha 
nism is proportioned to give a wide difference 
between the forces at the two ends of the stroke. 
When the mechanisin shown in Diagram B is 

combined with the mechanism shown in diagram 
A and the connecting rod connecting these two 
mechanisms together is relatively short, the 
characteristics of the resulting action are similar 
to those in Diagrams A and B and the propolition 
of the non-uniformity of the forces is not rinuch 
altered for the Sane difference between the 
forces. 

Considering now the mechanism shown in Dia 
gran C, a connecting rod S is connected to one 
lever arm t of a bell crank member u. Consid 
ering the connecting rods as being driven by a 
Suitable crank and as being of infinite length. So 
its angular movement is negligible, said connect 
ing rod moves the lever arm t of the bell crank 
member u to one side of a radial line extending 
from the axis of pivotal movement of said bell 
Crank member and Substantially perpendicular 
to said connecting rod. A connecting link is 
connected to another lever arm at of the bell 
Crank member at and said lever an and connect 
ing link are moved through equal angles from a 
radial line extending through the axis of pivotal 
ng Vernent of the bell Crank member at and Sub 
Stantially at right angles to said connecting link 
in its average position. - 
The shaking motion produced by the mecha 

nism shown by Diagram C of Figure 5 is similar 

5 

to that produced by the mechanism shown by Dia 
gram B, with the exception that it is possible to 
obtain a greater difference between the forces 
at both ends of the stroke with the same degree 
of non-uniformity or to obtain the same differ 
ence between the forces at both ends of the stroke 

3 
With a greater degree of uniformity. This is par 
ticularly true during the accelerating portion of 
the forward stroke. 

It has been found that when the mechanism 
shown by Diagram C of Figure 5 is driven from 5 
a crank shaft by a connecting rod of a length 
Comparable to the length of the connecting rod 
k in Diagram A, that the effect of the connect 
ing rod angle on the resulting motion is such as 
to destroy the advantages of this mechanism over 0 
those shown in Diagrams A and B. 

It is therefore apparent that of the three usual 
methods of driving shaking conveyers, that the 
most desirable is that shown by Diagram C. When 
this mechanisin is driven by a connecting rod hav- 15 
ing little or no angular motion. 

Angularity of the connecting rod S is reduced 
by the addition of the mechanism shown by Dia 
gram B to the mechanism shown by Diagram C 
and positioning said mechanisms with respect to 20 
each other and driving the connecting rods from 
the bell crank member o in a manner which Will 
hereinafter be more fully described. 

Referring now in particular to Diagram D of 
Figure 5 in which the mechanisms shown by Dia- 25 
grams A, B, and C have been combined, the con 
necting rod k and crank d, as well as the bell 
crank members o and u, each contribute to the 
difference between the forces at the two ends of 
the stroke. In order to obtain the greatest dif- 30 
ference between the forces at the two ends of the 
Stroke, it is necessary that the parts be so as 
Sembled With relation to each other that the 
higher forces of acceleration and deceleration of 
ea Ch unit occur at the same end of the stroke, 35 
and that the lower forces of acceleration and de 
celeration of each unit occur at the other end of 
the Stroke. It is apparent that the greater forces 
of acceleration and deceleration of the bell crank 
members O and u must occur at the same time or 40 
else the effects of one will destroy the effect of 
the other, and in order that these forces may 
Occur at the same time, and in order that angular 
motion of the connecting rod Sinay at the same 
time be reduced to a minimum, the pivotal axes 45 
of Said bell crank members must be placed on 
opposite sides of the longitudinal axis of said 
connecting rod. 
While it is possible to place both of the piv 

otal axes of the bell crank members O and it on 50 
the same side of the longitudinal axis of the con 
necting rod S, and in so doing reduce the angu 
lar motion of said connecting rod to zero, it has 
been found that with this arrangemeini, the higher 
forces of each of Said bell crank ninenbers Will 55 
Occur at Opposite ends of the stroke and the effect 
of one Wii destroy the effect of the other. 

It has been found that a combination of two 
or more elements, each producing a slight differ 
eisce in accelerating forces, Will give a final IO- 60 
tion wherein the difference between the acceler 
ating forces approximate the sum of those ob 
tained from each of the elements and the mate 
rial moving ability of the final motion Will be 
superior in proportion to the maximum moving 65 
forces which night be obtained from any single 
Unit so proportioned as to give the same differ 
ence between the two average forces. 
The mechanisms shown by Diagrams A, B, and 

C have previously been combined into one coin- 70 
Weyer drive unit in Such a manner that, the forces 
of acceleration occur at the same end of the 
Stroke, but angular novelinent of the connecting 
rod connecting the two bell crank members to 
gether Spoils the final conveying effect and while 75 
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the final movement may be an improvement over 
that produced by any one single mechanism or 
combination of any two of these mechanisms, the 
final conveying effect is not one which has a max 
inum coal moving ability for the same maximum 
force. 

in order to minimize angular movement of the 
connecting links connecting the bell crank mem 
berS O and u together, and in order to obtain the 
greater accelerating force for the two bell crank 
members at the same end of the stroke, the piv 
Otal axes Of Said bell crank members have been 
arranged. On Opposite sides of the longitudinal axis 
Of Said connecting link in Such a manner that the 
Imajor portion of the arc through Which the lever 
arm g of the bell crank member O moves is in a 
position clockwise from a line extending through 
the center of oscillation thereof and substantially 
perpendicular to the average position of said con 
necting link, while the major portion of the arc 
through which the lever arm t of the bell crank 
member at moves is in a position clockwise from 
a line extending through the center of oscillation 
of Said second mentioned bell crank member and 
Substantially perpendicular to an average position 
of said connecting link from said first mentioned 
lever arm of said first mentioned bell crank men 
ber. 
While the drawings show the entire arc through 

which the lever arms q and it travel in a position 
clockwise from perpendicular lines passing 
through the centers of oscillation of the bell crank 
members o and u, and perpendicular to the aver 
age position of the connecting rods, it should be 
understood that the entire portion of the arcs 
need not be so positioned as long as the major 
portions of the arcs are in a position clockwise 
from said aforeinentioned perpendicular lines. 
It should also be understood that the drive mech 
anism may be so arranged that the major portions 
of the arcs are in positions counter-clockwise from 
said aforementioned perpendicular lines Without 
affecting the final drive action of the mechanism. 

It may thus be seen that the element shown by 
Diagram C, when combined with the elements 
shown by Diagrams A and B, and when operated 
by a connecting rod having a minimum amount of 
angular motion, produces a more desirable final 
Imotion than has formerly been produced wherein 
a greater coal or material moving force is pro 
vided in proportion to the maximum accelerating 
force. 
With reference to Diagram E of Figure 5, said 

diagrain is inserted to illustrate the fact that the 
positions of the bell crank members o and u with 
respect to each other may be changed Without 
materially changing the effect of the drive action 
as long as the axes of pivotal movement of the 
bell crank members O and at are on Opposite sides 
of the longitudinal axis of the connecting links 
connecting these bell crank members together; 
and as long as the same angular relation at both 
ends of the stroke between the lever arms q and it 
of the bell crank members o and it, respectively, 
and the longitudinal axis of the connecting rods 
are maintained at both ends of the Stroke. 

in diagram E, the bell crank member 1 has 
been moved on the opposite side of the crank i 
from the bell crank merinber o and the lever arms 
q and it have been connected together by the 
connecting rod S, whose longitudinal axis is be 
tWeen the axes of OScillation of Said bell crank 
naenbers. It may thus be seen that angular 
novement of the bell crank members O and u is 

Substantially the same as in Diagram D and that 
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the arrangement shown in Diagram E is of a 
more compact form than that shown in Diagram 
D, and while the angular relation between the 
lever arms q and t of the bell crank members ol 
and u are the same with respect to the longi- is 
tudinal axis of the connecting rods at both ends 
of the stroke in Diagrams D and E, there will be a 
slight difference in their angular relations during 
the stroke. This difference is reduced as the 
length of the connecting rod S is increased but 0 
for any practical connecting rod length it does 
not result in any material change in the final 
notion. 

Referring now to Figure 6 showing diagram 
matically the arrangement of drive mechanism is 
shown in Figures 1 to 4, inclusive, and the develop 
ment thereof from the arrangement shown by 
Solid lines in Diagram. E of Figure 5, said drive 
arrangement is developed by first projecting the 
first lever arm in of the first bell crank member O 20 
together With the connecting rod c and crank i 
as a unit about the axis of pivotal movement of 
Said bell crank member until said lever arm of 
Said bell crank member and crank and connect 
ing rod are positioned in the desired relation- 25 
Ship. It should be noted that in the projected 
form the angle a between the first lever arm in of 
the first bell crank member o and the extended 
Connecting rod k is the same as formerly. The 
Second lever arm q of the first bell crank mem- 30 
ber o, together with the connecting rods and 
Second bell crank member u, are likewise pro 
jected about the axis of oscillation of the bell 
Crank member o until positioned in the desired 
relationship. Here, again, the angle b between 35 
the Second lever arm q of the first bell crank 
member O and the extended longitudinal axis of 
the connecting rods is maintained and the angle 
C between the first lever arm t of the second bell 
Crank member u and connecting rod s is main- 40 
tained. When in Such a position, the second lever 
arm 20 of the Second bell crank member u is pro 
jected about the axis of pivotal connection of said 
bell crank member until the required position is 
reached. In this case the angle d, between the 45 
lever arm. U and the driving member connected 
thereto, is maintained. 
Thus i corresponds to the crank 24, k to the 

Connecting rod 28, n. to the first lever arm 29 of 
the bell crank member 30, q to the second lever 50 
ar'n 33 of said bell crank member, t to the first 
lever arm 35 of the second bell crank member 36, 
20 to the Second lever arm 39 of said bell crank 
member, and ) to the double hinge link 40. 

it may thus be seen that the angles between the 55 
lever arms of each bell crank member may be 
changed So as to have any desired relationship 
With respect to each other as long as the crank 
24 and lever arms of the bell crank members 30 
and 36 are So arranged that the same angular 60 
relation is maintained between said lever arms 
and the connecting rods connected thereto at both 
ends of the stroke so that the forces of accelera 
tion and deceleration of the parts occur at the 
Same time and angular movement of the connect. 65 
ing rod 34 is reduced to a minimum. 

It may thus be seen that my invention pro 
vides a driving mechanism of a simple construc 
tion consisting of a combination of a driving . 
crank and connecting rods and bell crank mem- 70 
bers placed in such relation. With respect to each 
Other as to produce accelerated and retarded for 
ward and backward strokes of reciprocating 
notion of a more efficient character than has 
formerly been provided, which mechanism is so 75 
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arranged as to cause the acceleration of the for 
ward stroke and deceleration of the forward stroke 
and acceleration of the rearward stroke to be as 
uniform as possible for any given ratio between 
the average forward and back Ward forces of a C 
celeration and deceleration and thus provide a 
conveying mechanism which will move material 
along a pain line in the most eficient manner 
possible without imparting unduly heavy strains 
on the parts of the mechanism and that this 
mechanism is so constituted as to be capable of be 
ing arranged in various forms without impairing 
the efficiency of the device so as to be adapted 
for use in varying conditions and more particu 
larly conditions where space is necessarily limited. 
While I have herein showra and described One 

form of my invention, I do not wish to be limited 
to the precise details of construction or arrange 
ment of parts herein shown and described, ex 
cepting as specifically limited in the appended 
claims. 
I claim as my invention: 
1. In a shaker conveyer operating mechanism, 

the combination with a reciprocably driven con 
veyer trough, of two devices reciprocably movable 
about fixed pivotal axes, mechanism connecting 
one of Said devices to Said conveyer trough and a 
connecting member connecting said devices to 
gether, the axes of pivotal movement of Said de 
vices being on opposite sides of the longitudinal 
axis of said connecting member. 

2. In a shaker conveyer operating mechanism, 
the combination with a reciprocably driven con 
veyer trough, of a rotatable member, two devices 
reciprocably movable about fixed pivotal axes, 
mechanism connecting said rotatable member to 
One of said devices, mechanism connecting the 
other of said devices to said conveyer trough, and 
a connecting member connecting said devices to 
gether, said member being so located that the 
axes of pivotal movement of said devices are on 
opposite sides of the longitudinal axis of Said Con 
necting member. 

3. In a shaker conveyer operating mechanism, 
the combination with a reciprocably driven men 
ber, of a rotatable member, two devices reciproca 
bly movable about parallel pivotal axes, each of 
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said devices having lever arms extending out 
Wardly from the pivotal axis thereof, a connec 
tion between one of said lever arms on One of Said 
devices to said rotatable member for OScillating 
said device, a connection between one of Said lever 
arms on said other device and Said driven men 
ber for driving said driven member, and means 
for connecting the other lever arms of Said de 
vices together comprising a connecting member 
arranged so the axes of pivotal movement of Said 
devices are on opposite sides of the longitudinal 
center line of said connecting member. 

4. In a shaker conveyer operating mechanism, 
the combination with a reciprocably driven men 
ber, of a rotatable member, of two bell crankmem 
bers, a connection between said rotatable member 
and one lever arm of one of said bell crank mem 
bers for oscillating said bell crank member, a 
connection between one arm of Said other bell 
crank member and said driven member, and a 
connection between the other lever arms of Said 
bell crank members comprising a connecting 
member so disposed that its longitudinal center 
line is between the axes of pivotal movement of 
said bell crank members. 

5. In a shaker conveyer operating mechanism, 
a reciprocably driven member, a rotatable crank 
member, two bell crank members pivotally mova 
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ble about parallel axes, a connection between said 
rotatable crank member and one lever arm of One 
of Said bell crank members, a connection between 
One ever arm of Said other bell crank member 
and said reciprocably driven member, and a con- 5 
rection between the other lever arms of Said bell 
crank members comprising a connecting member 
so disposed that its extended longitudinal Center 
inse is between the axes of pivotal move: inent of 
Said bell crank Innenbers. 0 

6. A shaker conveyer drive comprising a crank 
airn, a driven member comprising a reciprocating 
conveyer trough, and means connectible with said 
Crankan for imparting accelerated and retarded 
bagkwad and forward strokes of reciprocating 15 
notion to Said driven member comprising a rock 
iiig member connected to said crank arm and 
driven thei'efronn, another rocking member spaced 
from said first mentioned rocking member and 
imounted for movement about a fixed pivotal axis, 20 
a connection from Said rocking member to Said 
driven member and a connection between said 
rocking members So arranged that a line passing 
through the points of connection of said connec 
tion to said rocking members is intermediate 25 
the axes of pivotal movement of Said rocking 
members. 

7. A shaker conveyer drive comprising a crank 
arm, a driven member comprising a reciprocating 
conveyer trough, and means connectible with Said 30 
crank arrin for imparting accelerated and retarded 
backward and forward strokes of reciprocating 
notion to said driven member comprising a rock 
ing member, a connecting member connecting 
said crank arm with said rocking member, another 35 
rocking member rockable about an axis parallel 
to the axis of pivotal movement of said first men 
tioned rocking member, a connection from Said 
rocking member to said driven member, and an 
operative connection between said rocking mem- 40 
bers whereby rocking movement of said first 
mentioned rocking member Will cause an acceler 
ated and retarded rocking movement of Said 
Second mentioned rocking member having a uni 
form rate of retardation and acceleration at each 45 
end of the stroke comprising a connecting member 
connecting said rocking members together in such 
a manner that said connecting member is inter 
mediate the axes of pivotal movement of said 
rocking members. 50 

8. A shaker conveyer drive comprising a crank 
arm, a driven member comprising a reciprocating 
conveyer trough, and means connectible. With said 
crank arm for imparting accelerated and retarded 
backward and forward strokes of reciprocating 55 
motion to said driven member comprising a rock 
ing member, a connecting member connecting 
said crank arm with said rocking member, the 
point of pivotal connection of Said connecting 
member to said rocking member being so arranged 60 
With respect to the axis of pivotal movement of 
said rocking member that said point Oscillates 
at equal angles to a radial line extending through 
the axis of said rocking member and perpendicu 
lar to the longitudinal Center line of Said con- 65 
necting member When said Crank is in a dead 
center position, another rocking member spaced 
from Said first mentioned rocking member, a con 
necting member connecting Said other rocking 
member to said driven member, the point of piv- 70 
otal connection of said other rocking member to 
said connecting member being so arranged with 
respect to the axis of pivotal movement of said 
rocking member that it oscillates at equal angles 
to each side of a radial line extending through 75 



0. 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

6 
the axis of pivotal movement of said rocking 
member and perpendicular to an extended longi 
tudinal axis of said driven member, and a connec 
tion between said rocking members comprising a 
connecting member connected to said rocking 
members at its ends, the points of connection of 
said connecting member to said rocking members 
being such that said points Oscillate to one side 
of extended radial lines passing through the 
center of pivotal movement of said rocking mem 
bers and perpendicular to the average position 
of said connecting member. 

9. A shaker conveyer drive comprising a crank 
arm, a driven member comprising a reciprocating 
conveyer trough, and means connectible with said 
crank arm for imparting accelerated and retarded 
backward and forward strokes of reciprocating 
motion to Said driven member comprising a rock 
ing member, a connecting member connecting 
said crank arm with said rocking member, the 
point of pivotal connection of said connecting 
member to Said rocking member being so air 
ranged. With respect to the axis of pivotal move 
ment of said rocking member that said point oscil 
lates at equal angles to a radial line extending 
through the axis of said rocking member and 
perpendicular to the longitudinal center line of 
Said connecting nember when Said crank is in 
a dead center position, another rocking member 
Spaced from said first mentioned rocking men 
ber, a connecting member connecting said other 
rocking member to said driven member, the point 
of pivotal connection of Said other rocking mem 
ber to Said connecting member being so arranged 
With respect to the axis of pivotal movement of 
Said rocking member that it oscillates at equal 
angles to each side of a radial line extending 
through the axis of pivotal movement of said rock 
ing member and perpendicular to an extended lon 
gitudinal axis of said driven member, and a con 
nection between said rocking members compris 
ing a connecting member connected to said rock 
ing members at its ends, the points of connection 
of Said connecting member to said rocking mem 
bers being Such that said points oscillate to one 
side of extended radial lines passing through the 
Center of pivotal movement of said rocking mem 
berS and perpendicular to the average position of 
Said connecting member, and said connecting 
member being so arranged that the axes of pivotal 
movement of said rocking members are on oppo 
Site sides of its longitudinal center line. 

10. In a shaker conveyer drive, a rotatable 
member, a driven member comprising a recipro 
Cating conveyer trough, a rocking member, a con 
necting member for connecting said rocking mem 
ber With said rotatable member, the point of 
connection of Said connecting member to said 
rocking member being so arranged with respect 
to the axis of pivotal movement of said rocking 
member that Said point may oscillate at equal 
angles to a radial line extending through the axis 
of Said rocking member and perpendicular to the 
longitudinal center line of said connecting mem 
ber when the point of connection of said rotat 
able member to said connecting member is in a 
dead center position, another rocking member 
Spaced from said first mentioned rocking member 
and having connection with said driven member, 
and a connection between said rocking members 
Comprising a connecting member connected to 
Said rocking members at its ends, the points of 
connection of said connecting member to said 
rocking members being such that said points oscil 
late to one side of extended radial lines passing 
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through the center of pivotal movement of said 
rocking members and perpendicular to the aver 
age position of Said connecting member. 

11. In a shaker conveyer drive, a rotatable 
member, a driven member comprising a recipro- 5 
cating conveyer trough, a rocking member, a con 
necting member for connecting said rocking 
member with said rotatable member, the point of 
connection of Said connecting member to said 
rocking member being so arranged with respect 10 
to the axis of pivotal movement of said rocking 
member that said point may oscillate at equal 
angles to a radial line extending through the axis 
of said rocking member and perpendicular to the 
longitudinal center line of said connecting mem- 15 
er when the point of connection of said rotatable 
member to Said connecting member is in a dead 
center position, another rocking member spaced 
from Said first mentioned rocking member and 
having connection. With said driven member, and 20 
a connection between said rocking members com 
prising a connecting member connected to said 
rocking members at its ends, the points of con 
nection of Said connecting member to said rock 
ing members being such that said points oscillate 25 
to one side of extended radial lines passing 
through the center of pivotal movement of said 
rocking members and perpendicular to the aver 
age position of Said connecting member, and said 
connecting member being so arranged that the 30 
axes of pivotal movement of said rocking mem 
bers are on opposite sides of the longitudinal 
center line of said connecting member. 

12. In a shaker conveyer drive, a rotatable 
Crank, a driven member comprising a reciprocat-35 
ing conveyer trough, a bell crank member, a 
cannecting link for connecting one arm of said 
bell Crank member to said rotatable crank, said 
airm of Said bell crank member being oscillatable 
at equal angles to a radial line extending through 40 
the axis of pivotal movement of said bell crank 
member and perpendicular to said connecting 
link when Said rotatable crank is in a dead center 
position, another bell crank member spaced from 
said first mentioned bell crank member and oscil- 45 
latable about an axis parallel to the axis of piv 
otal movement of said first mentioned bell crank 
member, a connection from one lever arm of said 
last mentioned bell crank member to said driven 
member and a connection from the other lever 50 
arm of Said last mentioned bell crank member to 
the Second lever arm of said first mentioned bell 
Crank member, said connection being such and 
Said bell Crank members being so arranged that 
the lever arm of said last mentioned bell crank 65 
meinber having connection with said driven mem 
ber Oscillates at equal angles to a radial line ex 
tending through the axis of pivotal movement of 
Said last mentioned bell crank member and per 
pendicular to the longitudinal center line of said 60 
driven member. 

13. In a shaker conveyer drive, a rotatable 
Crank, a driven member comprising a reciprocat 
ing conveyer trough, a bell crank member, a con 
necting link for connecting one arm of said bell 65 
Crank member to said rotatable crank, said arm 
of Said bell crank member being oscillatable at 
equal angles to a radial line extending through 
the axis of pivotal movement of said bell crank 
member and perpendicular to said connecting 70 
link. When said rotatable crank is in a dead center 
position, another bell crank member spaced from 
Said first mentioned bell crank member and os 
Cillatable about an axis parallel to the axis of 
pivotal movement of said first mentioned bell 75 
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crank member, a connection from One lever arm 
of Said last mentioned bell crank member to Said 
driven member and a connecting link connecting 
the other lever arm of Said last mentioned bel 
crank meinber to the Second lever arm of Said 
first mentioned bell crank member, Said Second 
lever arm of Said first mentioned bell crank men 
ber being so arranged With respect to Said first 
lever arm of Said bell crank member as to Oscillate 
to one side of a radial line extending through the 
pivotal axis of said bell crank neimber and per 
pendicular to the average position of the longitu 
dinal centerline of Said last mentioned connecting 
link and said connecting link being SO arranged 
as to be between the centers of Oscillation of Said 
bell Crank members. 

14. In a shaker conveyer drive, a rotatabie 
crank, a driven member comprising a reciprocat 
ing conveyer trough, a bell crank member, a con 
necting link for connecting one arm of Said bell 
crank member to said rotatable Crank, Said arm. 
of said bell crank member being Oscillatable at 
equal angles to a radial line extending through 
the axis of pivotal movement of Said bell Crank 
member and perpendicular to said connecting link 
When said rotatable crank is in a dead ceilter 
position, another bell crank member spaced from 
said first mentioned bell crank member and OScil 
latable about an axis parallel to the axis of piv 
otal movement of said first mentioned bell Crank 
member, a connection from one lever arm of Said 
last mentioned bell crank menber to Said driven 
naember and a connecting link connecting the 
other lever arm of said last mentioned bell Crank 
member to the second lever arm of Said first men 
tioned bell crank member, said last mentioned 
lever arms of said bell crank member being SO 
arranged with respect to said first Inentioned 
lever arms as to oscillate to one side of radiai 
lines extending from the axes of oscillation of 
said bell crank members and perpendicular to the 
average longitudinal center line of Said connect 
ing link and said lever arm of said Second bell 
crank member having connection with Said driven 
member being so disposed with respect to Said 
other lever arm as to oscillate at equal angles to 
a radial line perpendicular to the longitudinal 
center line of said driven member and extending 
through the axis of oscillation of Said bell crank 
member. 

15. In a shaker conveyer drive, a rotatable 
crank, a driven member comprising a reciprocat 
ing conveyer trough, a bell crank member, a con 
necting link for connecting one arm of Said bell 
crank member to said rotatable crank, Said arm 
of said bell crank member being Oscillatable at 
equal angles to a radial line extending through 
the axis of pivotal movement of Said bell Crank 
member and perpendicular to Said connecting 
link when said rotatable crank is in a dead center 
position, another bell crank member Spaced from 
said first mentioned bell crank member and OS 
cillatable about an axis parallel to the axis of 
pivotal movement of said first mentioned bell 
crank member, a connection from one lever arm 
of said last mentioned bell crank member to Said 
driven member, a connecting link connecting the 
other lever arm of said last mentioned bell Crank 
member to the second lever arm of Said first men 
tioned bell crank member, said connecting link 
being so arranged as to be intermediate the axes of 
oscillation of said bell crank members. So Said first 
mentioned bell crank member may move Said con 
necting link in a path in which its positions are 
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substantially parallel at opposite ends of the 
Stroke. 

16. In a shaker conveyer drive, a rotatable 
Crank, a driven member comprising a reciprocai 
ing conveyer trough, a bell crank member, a co 
necting link for connecting one arm of said bell 
crank member to said rotatable crank, said an 
of said bell Crank member being OScillatable at 
equal angles to a radial line extending through 
the axis of pivotal movement of Said bell Crank 
member and perpendicular to Said connecting link 
when said rotatable crank is in a dead center 
position, another bell crank member Spaced fron 
said first mentioned bell crank member and oscil 
latable about an axis parallel to the axis of piv 
otal movement of said first mentioned bell crank 
member, a connection from One lever airin of Said 
last mentioned bell crank member to said driven 
member, a connecting link connecting the other 
lever arm of said last mentioned bell Crank new 
ber to the second lever arm of Said first men 
tioned bell crank member, Said last mentioned 
lever arms being so arranged With respect to Said 
first mentioned lever arms as to Oscillate to One 
side of radial lines extending from the axes of 
oscillation of said bell crank members and per 
pendicular to the average longitudinal center ling 
of said connecting link, and said connecting link 
being so arranged as to be interinediate the 83&S 
of oscillation of said bell crank members. 

7. In a shaker conveyer drive, a rotatable 
crank, a driven member comprising a reciprocat 
ing conveyer trough, a bell crank Alember, a Con 
necting link for connecting one arm of said bell 
crank member to said rotatable crank, Said alm 
of said bell crank member being oscillatable at 
equal angles to a radial line extending through 
the axis of pivotal movement of said bell Crank 
member and perpendicular to said connecting 
link when said rotatable crank is in a dead Center 
position, another bell crank member Spaced from 
said first mentioned bell crank member and 
oscillatable about an axis parallel to the axis of 
pivotal movement of said first mentioned bell 
crank member, a connection from One lever arm 
of said last mentioned bell Crank member to Said 
driven member, a connecting link connecting the 
other lever arm of said last mentioned bell Crank 
member to the second lever arm of Said first 
mentioned bell crank member, Said last men 
tioned lever arms being so arranged with respect 
to said first mentioned lever arms as to OScillate 
to one side of radial lines extending from the 
axes of oscillation of said bell Crank members 
and perpendicular to the average longitudinal 
center line of said connecting link, said connect 
ing link being so arranged as to be intermediate 
the axes of Oscillation of said bell crank members 
and said lever arm of said second bell crank 
member having connection with Said driven 
member being so disposed with respect to Said 
other lever arm as to oscillate at equal angles to 
a radial line extending through the axis of OScil 
lation of said bell crank member and perpendicu 
lar to the longitudinal center line of Said driven 
member. 

18. In a shaker conveyer Operating mechanism, 
a conveyer trough, means for reciprocably nOW 
ing said conveyer trough comprising a driven 
member disposed beneath said conveyer trough 
and reciprocably movable in a plane coincident 
With the longitudinal axis of said conveyer trough, 
a housing having a reduced portion extending 
beneath said conveyer trough, a guide in Said re 
duced portion of said housing for guiding Said 
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driven member in a plane coincident with the 
longitudinal axis of said conveyer trough, and 
drive mechanism mounted in said housing for 
driving said driven member including a motor 
supported by said housing, a rotatable member 
driven thereby, and a connecting member 
reciprocably movable in a horizontal plane ex 
tending into said reduced-portion of said hous 
ing and having connection. With a bell Crank 
member mounted in Said reduced portion of Said 
housing for pivotal movement about a vertical 
axis intersecting said conveyer trough and Said 
bell Crank nember having connection. With Said 
driven member. 

19. In a shaker conveyer operating mechanism, 
a conveyer trough, means for reciprocably mov 
ing said conveyer trough comprising a driven 
member disposed beneath said conveyer trough 
and reciprocably movable in a plane coincident 
With the longitudinal axis of Said conveyer 
trough, a housing having a reduced portion ex 
tending beneath said conveyer trough, a guide in 
said reduced portion of Said housing for guiding 
said driven member in a plane coincident with 
the longitudinal axis of Said conveyer trough, and 
drive mechanism mounted in Said housing for 
driving said driven member including a motor 
supported by said housing, a rotatable member 
driven thereby, a bell crank member Oscillated by 
said rotatable member about a vertical axis, an 
other bell crank member mounted in the reduced 
portion of Said housing for OScillation about a 
vertical axis, an operative connection between 
said bell crank menbers and a connection be 
...tween said last mentioned bell crank member and 
said driven member. 

20. In a shaker conveyer operating mechanism, 
a conveyer trough, and drive mechanism for 
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reciprocably driving said conveyer trough con 
prising a housing, a reduced portion of Which ex 
tends beneath said conveyer trough, an elongated 
guide in said reduced portion of said housing dis 
posed in a horizontal axis but in a vertical plane 
which also includes the longitudinal axis of said 
conveyer trough, a plunger slidable in said guide, 
a Connection between said plunger and conveyer 
trough and means for reciprocably moving said 
plunger including a motor, a bell crank member 
driven thereby, a second bell crank member piv 
oted in said reduced portion of said housing, 
a connecting member connecting said bell crank 
members together, and a connection from said 
last-mentioned bell crank member to said 
plunger. 

21. In a shaker conveyer operating mechanism, 
a conveyer trough, and drive mechanism for re 
ciprocably driving Said conveyer trough compris 
ing a housing, a reduced portion of which ex 
tends beneath said conveyer trough, an elongated 
guide in said reduced portion of said housing dis 
posed in a horizontal axis but in a vertical plane 
which also includes the longitudinal axis of said 
conveyer trough, a plunger slidable in said guide, 
a connection between said plunger and conveyer 
trough and means for reciprocably moving said 
plunger including a moto, a, bell crank member 
driven thereby, a second bell crank member 
pivoted in said reduced portion of said housing, 
a connecting member connecting Said bell crank 
in embers together, said connecting member hav 
ing its longitudinal axis disposed intermediate 
the axis of pivotal movement of Said bell crank 
members and extending into said reduced portion 
of Said housing, and a connection from Said last 
mentioned bell crank member to said plunger. 

WILLIAM W. SLOANE. 
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