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13 claims. (C. 209-366.5). 
My invention relates to bolters, and more par 

ticularly to a drive for bolters. . 
In four sifters or bolters, it is desirable to pro 

vide a gyratory motion to the bolter body con 
taining the sieves. This gyratory motion should 
vary in rate as well as in radius of gyration for 
different materials that are to be separated by 
the bolter. It is desirable that the radius of gy 
ration be capable of very fine and accurate ad 
justment to get the desired bolting action for the 
particular material that is to be acted on by the 
bolter, and it is desirable that the motion that 
is produced by the means moving the bolter to 
produce the sifting action be a true gyratory mo 
tion. 

It is an important purpose of my invention to 
provide new and improved means for producing 
a gyratory motion in a bolter that is readily ada. 
justable. So as to produce a gyration of the boiter 
of any desired radius, and which is readily ad 
justable to that radius ahd which can be very 
closely and accurately adjusted to obtain the ra. 
dius of gyration desired. . . . . . 

It is a particular purpose to obtain the desired 
gyratory motion by means of eccentrically 
nolunted rotatable weights, which after having : 
been Set into motion and after having attained 
their desired rate of rotation, set up a gyratory 
motion of the desired radius of gyration of the 
bolter, said eccentrically arranged weights being, 
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Preferably, each of said rotatable wheel-like 
members is provided with a weight spaced from 
the axis of rotation thereof, which has the same 
mass as that of the weights provided on the other 
wheel-like rotatable members, and the adjust 
ment of the center of mass is obtained by rotat 
ing one member of each pair about the axis of ro 
tation relative to the other member of each pair, 
one of the members of each pair being fixed on 
the shaft carrying said members so as to not be 
adjustable thereafound, and the other member 
of each pair being secured to the shaft in a man 
ner that the same can be adjusted to any posi 
tion desired around the axis of the shaft. Pref erably, the pair of members above and the pair 
of members below the bolter body are adjusted 
to the same relative position spas to balance the 
eccentricity of the weight, or center of mass, lo 
cated above and below the bolter, thus avoiding 
any stress on the bolter itself or its mountings 
due to the provision of said eccentric means. 

It is another important purpose of my inveh 
r tion to provide new and improved means for div 
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preferably, made up of inheans located adjacent ..., 
the top of the bolter and means located adjacent 
the bottom of the bolter and rotating about a 
Common axis, so that the eccentrically mounted 
weight above the top of the bolter and the ec 35 

centrically mounted weight below the bottom of...? 
the bolter will counterbalance each other so that 
the operation of the bolter will be a truly ball 
anced operation. . . . . . . . . . . . . 

Specifically, my improved adjustable means for 
providing rotatable means above and below the 
body portion of the bolter, the center of mass of 
which is adjustable relative to the center of ro 
tation thereof, comprises a pair of rotatable 
members, which are, preferably, of a wheel-like 
character, and which are each provided with a 
weight that is mounted eccentrically to the axis 
of rotation of said members, which are relative 
ly adjustafile to vary: the position of said eccen 
tricaily mounted weights relative to each other, 
to thus adjust the centers of mass of 'said rotat 
able members relative to each other, whereby 
very fine adjustment of the location of the cen 
ter of mass of each of said pair of members rel 
ative to the axis of rotation can be obtained, 
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thereof can be ma. 

ing a bolter so that the same has a gyratory mo 
tion, comprising a drive shaft, which is aligned 

i substantially with the axis of gyration of the 
bolter body, and which drives the shaft mounted 
on the bolter carrying the rotatable wheel-like. 
members through, a crank member, said crank justable so that the length 

v. ' be made exactly that of the radius 
of gyration, so that the drive shaft will lie truly 
member being a 

on the axis of gyration. By this arrangement, no 
undesirable stresses will be placed on the drive 
shaft, and while it is necessary to provide a uni 
versal driving connection between the driveshaft. 
and said crank means, in order that the gyration 
of the device can be started, after the device at 
tains its desired speed, the universal joint is in 
operative, in that the shaft portion on one side 
thereof is in true axial alignment with the shaft 
portion on the other side thereof, and the cou 
pling that is the universal joint acts merely as 
an ordinary shaft coupling after the speed of 
gyration desired has been attained, with the 
crank properly adjusted so that the length of the 
crank arm will be the same as the radius of gy 
ration of the bolter. . . . . . . . . . . . . . . . . . 
Other objects and advantages of my invention 

will appear as the description of the drawings 
proceeds. I desire to have it understood, how 
ever, that I do not intend to limit myself to the 
particular details shown or described, except as 
defined in the claims, 
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In the dra WingS: 
Fig. 1 is a perspective view of a bolter to which 

my improved driving means is applied, the Sup 
porting means for the bolter and the drive shaft 
being partly broken away. 

Fig. 2 is an elevation of the bolter driving 
means producing the gyratory motion, the gyra 
tory shaft being partly broken away and only 
fragments of the bolter body being shown. 

Fig. 3 is a fragmentary enlarged view partly 
in section and partly in elevation, showing the 
mounting of a pair of the wheel-like members 
on the gyratory shaft. 

Fig. 4 is a perspective view of the adjustable 
crank member forming part of my invention. 

Fig. 5 is a bottom plan view taken substan 
tially on the line 5-5 of Fig. 2 on a slightly en 
larged Scale. 

Fig. 6 is a section taken on the line 6-6 of 
Fig. 2 on a slightly enlarged scale, and 

Fig. 7 is a vertical sectional view through the 
adjustable crank member forming part of my 
drive. 

Referring in detail to the drawings, my bolter 
comprises a body portion 0, which may be of 
conventional construction as far as its general 
arrangement is concerned, and which, of course, 
contains the sieves that are usually provided in 
the bolter. Said body portion may be provided 
with a frame that has a plurality of members 
running in various directions, such as the men 
bers , upon which the bearings 2 and f3 for 
the shaft 4 are mounted. Said shaft 4 extends 
vertically of the bolter body between the two 
sections thereof lying in the space 5 provided 
between said bolter body sections, so as to be 
located substantially centrally of said bolter body. 
The bolter body is, preferably, mounted so as to 
be capable of a gyratory motion, this being pref 
erably accomplished by means of a plurality of 
wooden reeds 6, which are provided substan 
tially at the corners of the bolter body, being Se 
curely fastened thereto by any suitable means, 
such as the clamps (7. It is customary to mount 
said reeds on a suitable support above the bolter 
body, (not shown), in a similar manner to that 
shown for securing the same to the bolter body, 
so that said bolter body is suspended from said 
reeds 6, which will flex readily to permit the 
gyratory motion that is desired of said bolter, 
but will constrain said motion within desired 
limits. 
The shaft 4 has mounted thereon a pair of 

wheel-like members 8 and 9 adjacent the top 
of the body 0 and a pair of wheel-like members 
20 and 2 adjacent the bottom of said bolter body 
O. Each of the wheel-like members is of a simi 

lar character, and one Wheel-like member of each 
pair is a duplicate of a wheel-like member of the 
other pair. In the arrangement shown, the 
wheel-like members 8 and 20 are duplicates, and 
the wheel-like members 9 and 2 are duplicates. 
Each of said wheel-like members 20 and 8 are 
provided with a hub portion 22, which is provided 
with a key-way cooperating with a similar key 
Way in the shaft 4 to secure the wheel-like mem 
bers 8 and 20 in fixed position on said shaft 
f4 by means of a key 23. Each of the wheel-like 
members 9 and 2i is provided with a hub por 
tion 24, which is provided with a set screw 25 
engaging the shaft 4 for clamping said wheel 
like members 9 and 2 in position on said shaft, 
SO as to rotate therewith, said wheel-like men 
bers being, however, adjustable around said shaft, 
as will be obvious. A washer 26 may be provided 
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between the head of the set Screw and the hub 
portion 24, if desired. 

Referring to Figs. 5 and 6, it will be noted that 
the wheel-like member 2 is provided with a plu 
rality of Spokes 2 extending from the hub to the 
rim thereof, and that a weight 28, similar to a 
counterweight, is provided between certain of 
said spokes 27, said weight 28 lying at a spaced 
point from the hub 24 and extending from the 
rim of said wheel-like member 2f inwardly a uni 
form distance, so as to form a weight of a given 
naSS having its center of mass at a certain defi 
nitely spaced distance from the axis of the shaft 
f4. The wheel-like member 20, as far as its con 
Struction otherwise than at the hub is concerned, 
is a duplicate of the wheel-like member 2, hav 
ing spokes 27, similar to the spokes 27, and hav 
ing a counterweight portion 28' that is a dupli 
cate in size, location and mass relative to the axial 
center of the wheel, of the Weight member 28. 
The wheel-like member 9 is provided with spokes 
29 and with a weight 30 extending inwardly from 
the rim thereof, which is similar in all respects 
to the weight 28 provided on the wheel-like mem 
ber 21 and is, preferably, of the same mass and 
Similarly located relative to the axis of the shaft 
4 as said weight 28. Also the wheel-like mem 

ber 8 is provided with spokes 29, similar to the 
spokes 29, and with a weight 30' that corresponds 
in size, location and mass to the weight 30 of the 
wheel-like member 9. - - 

. It will be obvious that the unbalanced condi 
tion of the rotating System made up of the wheel 
like members 8 and 9, and the rotating system 
made up of the Wheel-like members 2 and 2 f 
can be varied between a maximum, with the 
Weight-like members 28 and 28, and the weight 
like members 30, and 30' in axial alignment with 
each other and a minimum, with the weight-like 
members 28 and 28' diametrically opposite each 
other, and the Weight-like members 30 and 30’ 
diametrically opposite each other. When said 
weight-like members 28 and 28, and 30 and 30', 
are diametrically opposite each other there will 
be no gyration of the body member do and any 
degree of adjustment of the amount of . gyration 
between the maximum obtainable in the manner 
above referred to, and this minimum, or zero, 
gyration can be obtained by adjusting the wheel 
like members 9 and 2 relative to the wheel-like 
members 8 and 20 to get any desired relative 
position of the weights 28 and 28' and 30 and 30' 
about the axis of rotation of the shaft 4. Obvi 
Ously a very fine adjustment of the gyratory 
movement of the bolter body O can be obtained 
in this manner, and if the upper pair of members 
8 and 9 and lower pair of members 20 and 2 

are carefully adjusted so that the relative posi 
tion of the members 8 and 9 and of the mem 
bers 20 and 2 is substantially the same, the un 
balanced weight creating the gyration will be 
the same above and below said body, thus avoiding 
all stresses due to a lack of balance between the 
Weight above and below the bolter body and pro 
ducing a true gyratory motion about a center or 
axis that is parallel to the drive shaft to be de 
Scribed below. 
The shaft 4, with which the weighted mem 

bers rotate, is driven from the drive shaft 3, 
which may be mounted in bearings in any desired 
manner, so as to extend vertically downwardly 
from above the bolter, through a driving means 
made up of a pair of relatively adjustable mem 
bers 32 and 33. The member 33 is provided with 
an upwardly extending stub shaft portion 34, 



2,374,451. 
which is keyed in a socket member 35 provided 
on the universal joint 36, which serves to estaple 
said shaft 3 with the stub shaft; 34. The meth 
ber 32 is provided with a depending socket metri 
ber 31, in which the upper efid portion of the 
shaft F4 is fixed by means of a plurality of set 
screws-38. The methbers 32 and 33 are secured 
together so as to be longitudinally slidase rela 
tive to each other and are constrained to a pathi, 
in the adjustment thereof paraFle? to the feigth. 
thereof by means of a key 39, which is mounted 
slidably in the groove 4 in the meriber 33, and 
is fixed in positiori in the greove 4-F in the rifeft 
ber 32. The member 33 is provided with a pair of parallel longitidinitially extending slots 2, 
through which the boits 43 extend, which are 
mounted in openings if the member 32. Washiers 
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said members to the weights carried by theinem 
bers 8 and 20, said hembers said 2 fare fixed 
to the shaft f by tightehtig up the set serews : 
25. The bolter'? O is then started in operation by 
setting the drive shaft 3i in finiotidri. After the 
speed of the drive has been fully established and 
the bolter 10 has settled down to a steady gyra 
tory movement, the circular path of such gyra. 
tory motion can be established by merely gracing. 
a piece of paper, or anything else...that can be 
marked Eponi, on the top of the belter body to aid 
a pencil or other marking means can be held ifia 
fixed position against said paper, whereupon a . 
circle of the diameter of the gyratory motiori of 

44 and 45 are provided between the nuts 46 on 
the bolts, 43 and the top face of thernerber 33. 
The members 32 and 33 are adjusted by sliding 
the members 32 and 33 relatively upon loosening 
of the nuts'46 to relieve the clamping pressure 
exerted by the bolts:43 and said nuts 48, and 
adjustment to desired position, said nuts 48 are 
tightened to clamp the members 32 and 33 in 
fixed position relative to each other. . . . 

It will thus be seen that the shaft members 3f 
and 4 are connected with each other by means 
of the universal joint 36 and the adjustable crank 
made up of the members 32 and 33, so that the 
shaft 4 will travel in a circular orbit around the 
shaft 3 as an axis and will also rotate of its own 
axis. The members 32 and 33 are adjusted so as 
to provide a spacing between the axis of the stub 
shaft 3A and the axis of the shaft f4 that is the 3: 
same as the radits of gyration of the body mem 
ber fo after the apparatus has reached its normal 
speed of operation, The shaft 3 can be driven 
at various speeds through any suitable driving 
means to get various rates of rotation för said 
shaft 3i and the shaft F4. While a certain type 
of universal joint is shown at 36, any suitable 
type of joint can be provided for providing a uni 
versal or flexible driving connection 3etween the 
shaft 3 and the stals shaft 34. Such flexible or 
universal driving connection is necessary due to 
the fact that when the bolter is first set in oper 
ation, the shaft 31 and the stub shaft 34 wif not 
be in axial alignment because the gyratory move 
ment of the bolter has not yet been established. 
After the gyratory novelinent of the belter body 
fo has been established the driving connection 
36 is inoperative except as a coupling, inashach 
as the adjustment of the members 32 and 33 is 
such that said stub shaft 34 and the shaft 3i will 
be in exact axial alignment. 
... This axial alignment of the shafts 34 and 3 can 
be accomplished due to the fact that the shaft 
4 will travel in a path parallel to the shaft 3i 

about the shaft portion 34 as a center when the 
gyration of the bolter 56dy fo has been estab 
lished, provided the merinbei's 32, and 33 are: Só. 
adjusted that the axis of the shaft 34 and the 
axis of the socket 37, which corresponds to the 
axis of the shaft fa, are spaced the radius of 
gyration apart: ". . . . . . . . . . . . 

In operation the members 83rict 9, and 2 
and 2 ?, are adjusted so as to obtairs the gyrátory 
motion of the bolter desired. This can be estas 
lished originally by trial, but will ordinaily be 
the same for the bolting of aparticular fiasterial. 
After the members 8 and 9; and 2 a 2 have 
been relatively adjusted by adjusting the neith 
bers f9 and 2 about the shaft 4 to get the de 
sired relative position of the weights carried by 

, and after 
2 : 

() 

3. 

: 

5 the bolter will be drawn on the paper Syméaris of . 
the pencil. This can be measured and the spee 
ing of the axes of the shafts 34 and 4 can be made. 
equal to the radius of such circle by proger adjust 
ment of the members 32 and 33 relative to each 
other. Of course, this is, preferably, done sy 
stopping the bolter and adjesting the fiefinisers 
32 and 33 relative to each other, ti 
the camping means holding said plate-like rem 
bees. 32 and 33 in adjustec pósition, and thien 
setting the bolter in operation agaisi. After this 
has been done and the bolter is established in 
steady gyratory operation, the axis of the shaft 
34 and that of the shaft, 31 will coincide. This 
the universal joint 36 wiFT act as stieh only fiti 
the gyration of the bolter body fois fully estab 
iSE fter which it only acts as an ordinary 
The adjustinent of the members 32 and 33 refa. 

tive to each other is, preferably, accoinplished by 
means of a scale 47 on the flat side face of the 
member 32 adjacent the tipper surface thereof, 
which cooperates with a single index 48, provided 
on the side face of the member 33 adjacent its 
bottom face, which is in transversealignin i 
the axis of the shaft 3. Any suitable indicia; eaf 
be provided on the scale 47, which can either read 
directly in inches or' fractions thereof, which 
would necessitate dividing the diameter of the cir 
cle drawii to determine the orbit of 
of the shaft 4 by two to determi 
of gyration, or the scale can be made to read 

gyrations 
of the shaft (4...Because the member 
and 20 and 2 fare duplicate adjustable of Wr. 
weight devices, located at substantially a uniform 

directly in the diameter of the orbit 

distance above and below the bolter body fo, the 

s 

() 
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gyration set up by the unbalanced weight of these 
devices will cause the shaft 4 to gyrate in a path 
such that its axis will always be vertical and thus 
always parallel to the shaft. 3. This makes it 
possible to align: the axis of the stub shaft 34 with 
the axis of the shaft 3? by means of the adjust 
able crank made up of the members 32 and 33, as 
above described. . . . 

What claim is: . . . . . 
1. In a bolter, a flexibly mounted body portion, 

a vertical drive shaft and means mounted on said body portion and flexibly suspended froii the 
lower end of said drive shaft for producing a 
gyratory notion of said body portion, compri 
rotatable ineans above and below said biod 
tion, each dif said rotatable means comprising a 
pair of rotatable members, and means connected 
with said drive shaft for rotating the same about 
a commoni substaitially vertical axis, each of said 
rotatable members having its center 6f mass ec 
centric to its center of rotation, said members 
beig relatively adjustable about the center of ro 
tation thereof to adjust the centers of mass thiere 
of to any desired positioni relative to eate 5ther 

  



4. 
to adjust the center of mass of each of said ro 
tatable means relative to is center of rotation. . ; 

2. In a bolter, a flexibly mounted body portion 
and means for producing a gyratory motion there 
of, comprising rotatable means above and below 
said body portion, each of said rotatable means 
having its center of mass adjustable relative to 
its center of rotation, and means for rotating Said 
rotatable means comprising a drive shaft, a shaft 
upon which said rotatable means are mounted, 
and a crank of adjustable throw connecting said 
shafts. 

3. In a bolter, a flexibly mounted body portion 
and means for producing a gyratory motion there 
of, comprising rotatable means above and below 
said body portion, each of said rotatable means 
having its center of mass adjustable relative to 
its center of rotation, and means for rotating said 
rotatable means comprising a drive Shaft, a shaft 
upon Which said rotatable means are mounted, 
and a crank connecting said shafts, said crank 
being adjustable to obtain a throw thereof equal 
to the radius of gyration of said body portion. 

4. In a bolter, a flexibly mounted body portion 
and means for producing a gyratory motion there 
of, comprising a pair of rotatable members, and 
means for rotating the same about a common axis 
comprising a drive shaft, a shaft upon which said 
rotatable means are mounted, and a crank of 
adjustable throw connecting said shafts, each of 
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said rotatable members having its center of mass . 
eccentric to its center of rotation, said members 
being relatively adjustable to adjust the centers 
of mass thereof, relative to each other. 

5. In a bolter, a flexibly mounted body portion 
and means for producing a gyratory motion there 
of, comprising rotatable means above and below 
said body portion, each of said rotatable means 
comprising a pair of rotatable members, and 
means for rotating the same about a common 
axis comprising a drive shaft, a shaft upon which 
said rotatable means are mounted, and a crank 
of adjustable throw connecting said shafts, each 
of said rotatable members having its center of 
mass eccentric to its center of rotation, said men 
bers being relatively adjustable to adjust the cen 
ters of mass thereof relative to each other to 
adjust the center of mass of each of said rotatable 
means relative to its center of rotation. 

6. In a bolter, a drive shaft, a bolter body, flex 
ible means for suspending the same, a gyratory 
shaft mounted for rotation on said body, an ad 
justable crank connecting said shafts, and rotat 
able means on said gyratory shaft above and be 
low said body portion, each of said rotatable 
means having its center of mass adjustable rela 
tive to the axis of rotation of said gyratory shaft. 

7. In a bolter, a drive shaft, a bolter body, flex 
ible means for suspending the same, a gyratory 
shaft mounted for rotation on said body, an ad 
justable crank connecting said shafts, and rotat 
able means on said gyratory shaft above and be 
low said body portion, each of said rotatable 
means having its center of mass adjustable rela 
tive to the axis of rotation of said gyratory shaft, 
comprising a pair of fly wheels each comprising a 
weight eccentrically mounted relative to the axis 
of rotation thereof, the fly wheels of each pair 
being relatively adjustable about the axis of said 
shaft to shift the position of said weights, rela 
tively to each other. . 

8. In a bolter, a bolter body, flexible means for 
suspending the same to permit gyration thereof, 
a shaft mounted to rotate in bearings on said 
bolter body, a pair of wheel-like members mount 
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ed on said shaft adjacent the top of Said body and 
a pair of wheel-like members mounted on said 
shaft adjacent the bottom of said body, each of 
said members being provided with a weight 
mounted eccentrically of said shaft, One of said 
members of each pair being mounted in fixed 
position on said shaft and the other member of 
each pair being adjustable around said shaft, 
to adjust the relative position of said weights, and 
means for rotating said shaft to cause said bolter 
body, togyrate. . . . . . . . . 

9. In a bolter, a bolter body, flexible means for 
Suspending the same to permit gyration thereof, 
a shaft mounted to rotate in bearings on said 
bolter body, a pair of wheel-like members mount 
ed on Said shaft adjacent, the top of said body 
and a pair of wheel-like members mounted on said 
shaft adjacent the bottom of said body, each of 
said members being provided with a weight 
mounted eccentrically of said shaft, one of said 
members of each pair being mounted in fixed 
position on said shaft and the other member of 
each pair being adjustable around said shaft, to 
adjust the relative position of said weights, a 
crank comprising a pair of longitudinally adjust 
able members, one of said members being fixed 
to said shaft, and the other of said members 
having a stub shaft projecting therefrom, a drive 
shaft and a universal joint connecting said drive 
shaft and said stub shaft. 

10. In a bolter, a bolter body, flexible means for 
Suspending the same to permit gyration thereof, 
a shaft mounted to rotate in bearings on said 
bolter body, a pair of wheel-like members mount 
ed on Said shaft adjacent the top of said body and 
a pair of wheel-like members mounted on said 
shaft adjacent the bottom of said body, each of 
said members being provided with a weight 
mounted eccentrically of said shaft, one of said 
members of each pair being mounted in fixed 
position on said shaft and the other member of 
each pair being adjustable around said shaft to 
adjust the relative position of said weights, a 
crank comprising a pair of longitudinally, ad 
justable members having interfitting tongue and 
groove portions slidably engaging, one of said 
members being fixed to said shaft, and the other 
of said members having a stub shaft projecting 
therefrom, a drive shaft and a universal joint 
connecting said drive shaft and said stub shaft. 

11. In a bolter, a bolter body, flexible means for 
Suspending the same to permit gyration thereof, 
a shaft mounted to rotate in bearings on said 
bolter body about a substantially vertical axis, a 
pair of wheel-like members mounted on said shaft 
adjacent the top of said body and a pair of wheel 
like members mounted on said shaft adjacent 
the bottom of said body, each of said members 
being provided with a weight mounted eccentri 
cally of said shaft, the weights on each of said 
members being of substantially the same mass 
and shape and mounted the same distance from 
the center of rotation of the wheel-like member 
on Which it is provided, one of said members of 
each pair being mounted in fixed position on said 
shaft and the other member of each pair being 
rotatable around said shaft to adjust the same 
to any position around said shaft, to adjust the 
relative position of said weights, means for fixing 
Said rotatable member to said shaft for any posi 
tion thereof and means for rotating said shaft to 
cause said bolter body to gyrate, comprising a 
vertical drive shaft and a universal joint con 
necting said first mentioned shaft and the lower 
end of said drive shaft to suspend said first shaft 
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therefrom for freedom of movement with said 
body, 

12. In a bolter, a bolter body, flexible means 
for suspending the same to permit gyration there 
of, a shaft mounted to rotate in bearings on said 
bolter body, a pair of wheel-like members mount 
ed on Said shaft adjacent the top of said body and 
a pair of wheel-like members mounted on said 
shaft adjacent the bottom of said body, each of 
said members being provided with a weight 
mounted eccentrically of said shaft, the Weights 
on each of said members being of substantially 
the same mass and shape and mounted the same 
distance from the center of rotation of the wheel 
like member on which it is provided, one of said 
members of each pair being mounted in fixed po 
sition on said shaft and the other member of each 
pair being adjustable around said shaft to adjust 
the relative position of said weights, a crank Com 
prising a pair of longitudinally adjustable men 

... bers, one of said members being fixed to said 
shaft, and the other of said members having a 
stub shaft projecting therefrom, a drive shaft 
and a universal joint connecting said drive shaft 
and said stub shaft. 

13. In a bolter, a bolter body, flexible means 
for suspending the same to permit gyration there 
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of, a shaft mounted to rotate in bearings on said 
bolter body, a pair of wheel-like members mount 
ed on said shaft adjacent the top of said body 
and a pair of wheel-like members mounted on 
said shaft adjacent the bottom of said body, each 
of said members being provided with a weight 
mounted eccentrically of said shaft, the weights 
on each of said members being of substantially 
the same mass and shape and mounted the same 
distance from the center of rotation of the wheel 
like member on which it is provided, one of said 
members of each pair being mounted in fixed 
position on said shaft and the other member of 
each pair being adjustable around the shaft, to 
adjust the relative position of said weights, a 
crank comprising a pair of longitudinally adjust 
able members having interfitting tongue and 
groove portions, slidably engaging, one of said 
members being fixed to said shaft, and the other 
of said members having a stub shaft projecting 
therefrom, a drive shaft and a universal joint 
connecting said drive shaft and said stub shaft, 
said members being provided with means indicat 
ing the spacing of the axes of said shafts extend 
ing therefron and having means for clamping 
the same in adjusted position, 

'WAM. E., NORVEL. 


