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13 Clalms

My mventlon ‘relates to bolters, and niore par-‘
" ticutarly to'a drive for bolters.

In flour sifters or bolters, it-is desirable to pro~
vide 4 'gyratory motion to the bolter body con-
taininrg the sieves.. 'This gyratory motion should
vary in rate as well as in radius of gyration for
diffévent 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
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particular material that is to ‘be acted on by the -

bolter, and it is desirable that the motion that
is ‘produced by the smeans movirg the bolter to
produce the sifting actlon hea true’ gyratory mo-
tion,
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It is ah important purpose ‘of ‘my mventlon to ‘

provide mew and improved means- for producing
a gyratory motion in a bolter that is readily ad-
‘justable soas to produce a 'gyration of the bolter
of any desired radius, and which is readily-ad-
justable to that radius and which can be very
closely and accurately adjusted to obtam the ra-
dius of gyration desired. .

Tt ‘is a 'phrticwlar purpose to obtain the desired
gyratory ‘motion by means  of: -gccentrically

mounted rotatable: weights, which after having :

been. set-into motion and after having attained
their desired rate of votation; set up a gyratory
motion of the ‘desired radius of gyration of the
bolter, said eceentrically arranged weights being,
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Preferably each of saud roﬁata,ble wheel llke
members is ‘provided with a wefght spaced fiom
the akis of rotation thereof, whith has. the same
mass ag that of the weights provided on the other
wheel-like Totatable '‘members, ‘and the ‘adjust-
ment of the- ceniter of MEss IS, obtained by rotat-
ing one membe1 'of edch phir about tHe axis of ro-
tation rela,txve to the other member of ‘each pair;
one ‘of the members ‘of eadh péair bemg fiXed ‘on
tHe ‘Shaft carrymg ‘$aid ‘membeérs ‘'so as to hot be
adjustable therearound -4nd. the other member

‘of each pair belng sectired to ‘the shaft in B Hign-

ner that f,he same can be'adjusted to any posi-
tion  desired around ‘the ‘axis '6f the ‘shaft, Pref-
erably, the pair of membe‘rs ‘above and the pair
of members below the bolter body 4re-adjusted
to the sagme relative p sition 50’ as to balance the
eccentrlmty of ‘the weight, ‘or center of ma.ss lo-
cated a,bove ‘and below ‘the ‘bolter, thus avmdmg
any -stress on: the bolter 1tse”lf or ity mountmgs
due to the provision ‘of’ sa.ld eccentrm means

Tt is. another 1mportant ’purpose ‘of my inven- .

. tion to provide new and 1mprove, iedns for driv:

an

preferably, made 'up ‘of Théans located adjacent -

the top of the 'bolter and means located adjacent
the bottom of the bolter and rotatiny about a
.. comirhon axis, ‘so that' the ‘eceentrically ‘moltnted
- weight "above the top of the bolter and the ec-
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centrically mounted weight below the bottom of =

the bolter will counterbalance egch ¢ther so that
the eperation of the bo*lter will be'a truly bal-
anced operation.

- ‘Bpecifically, my 1mproved adJustable hedns for
providing: rotatable means ‘above &fd below theé
body portion. of the bolter, the cernter of iass of
whiich -is -adjustable relative to:the certer of ro-

tation  thereof, coxnpmses a. pair'of rotatable.

members, Wwhich ‘are, preferably; of & wheel-like
- character, and which ‘are ‘each provided Wwith a
- weight that is mounted eccentricslly to the axis
of rotation of said members, which are rélative-
ly adjustablé to vary the position of said eccen-
trically 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 ¢f rotation ¢an bie obtained,
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.thereof can be may

con the axxs of yrgtlon By thxs arrangemerlt no

imga bolter 0 that ‘the same has gyratory nio-
tion, compr1smg a drlve sha.ft which s alignied

sub;stantlally with the ‘axis of gyra.tmn of the
“bolter body, and thch ‘drives the shaft mounted =
on the bolter carrymg the rotat;able wheel-hke o
‘mem, ers through a crank member '§aid ‘érank

justable so. that the length
‘exactly tha,t of the radius
of gyratlon so that the drlve ‘shaft will lie truly

member bemg 8

shaft and WhA
versal drlvmg ¢

J 15,
operatwe, m that the shaft por 1on on one 51de
thereof. is in. true axial a,hgnment with the shaft
portlon on the ether side . thereof and. the ¢ou- -
pling ‘that is the universal. joint. - acts merely as
an -erdinary . ghaft couphng after the speed of

- gyration - desired ; has been attamed w1th the

crank properly adJusted 50 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 1nvent10n
wiil -appear as the. des.crrp‘tlony of .the, drawings
proceeds. . I desire to -have: it understood, how-
ever, that I do not intend te.limit myself to the
particular details shown or descrlbed except as

: deﬁned in the clalms
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In the drawings:

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-—8 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 detall to the drawings, my bolter
comprises a body portion 10, 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 mem-
bers {1, upon which the bearings (2 and {3 for
the shaft 14 are mounted. Said shaft 14 extends
vertically of the bolter body between the two
sections thereof lying in the space 15 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-
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" tially at the corners of the bolter body, being se-

curely fastened thereto by any suitable means,
such as the clamps (1. It is customary to mount
said reeds on a suitable support above the bolter
hody, (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 16, which will flex readily to permit the
gyratory motion that is desired of said bolter,
but will constrain said motlon within desired
limits.

The shaft (4 has mounted thereon a pair of

wheel-like members 18 and 19 adjacent the top
of the body 10 and a pair of wheel-like members
20 and 21 adjacent the bottom of said bolter body
"0, 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 21 are duplicates.
Each of sdid wheel-like members 20 and 18 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 18 and 20 in fixed position on said shaft
(4 by means of a key 23." Each of the wheel-like
members 19 and 2i is provided with a hub por-
tion 24, which is provided with a set screw 28
engaging the shaft 14 for clamping said wheel-
like members 19 and 21 in position on said shaff,
so as to rotate therewith, said wheel-like mem-~
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 21 is provided with a plu-
rality of spokes 271 extending from the hub to the
rim thereof, and that a weight 28, similar to a
counterweight, is provided hetween 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 21 inwardly a uni-
form distance, so as to form a weight of a given
mass having its center of mass at a certain defi-
nitely spaced distance from the axis of the shaft
{4, 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 21, hav-
ing spokes 27’; similar to the spokes 27, and hav-
ing a counterweight portion 28’ that is g 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 2{ and is, preferably, of the same mass -and
similarly located relative to the axis of the shaft
14 as said weight 28. Also the wheel~like mem-
ber 18 is provided with spokes 29, similar to the
spokes 28, and with a weight 30’ that corresponds
in size, locatlon and mass to the weight 30 of the
wheel- hke member 19.

. It will be obvious that the unbalanced condi-
tion of the rotating system made up of the wheel~
like members {8 and 19, and the rotating system
made up of the wheel-like members 28 and 21
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 38 and 30/,
are diametrically opposite -each other there will
be no gyration of the body member 40 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 {8 and 21 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 14. Obvi-
ously. a very fine adjustment of the gyratory
movement of the bolter body 18 can be obtained
in this manner, and if the upper pair of members
18 and {9 and lower pair of members 20 and 2
are carefully adjusted so that the relative posi-
tion of the members 18 and 19 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 14, with which the weighted mem-
bers rotate, is driven from the drive shaft 31,
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, 51

which ‘is Keyed il ‘a socket thettiber ‘35 provided .

-ort'the universal Jdlhﬁ 36, Wwhich séives €9 éotiple

said shaft-31 with the ‘stub shaft 3 Phe'metn-

her ‘3% is'prévided with g depending socket memr -

" ber 31, in which the upper ‘eiid portion ‘of the
_sHaft 14 is fixed by ‘miebns of & plurality of et
serews 38, The members 32 4nd 3% are ecured

togéther -6 a8 to be Tongitudinally slidable sela-
tive to'each ether and are’ consfra‘»ned to-a path .
in'the adfustient thereof barailel to- the Tength 1

R

thereof by means of a key 89, whick i -mistitréed -

SHAaBIy ih ‘the groove 40 in the member 38, and
£t i the mhem-

is fixed i ‘position in the growe
ber 32 ‘The ‘mempber-38 iy provided with a pair
ot parallel  Tongitudinuaily ‘extending ‘stots €,

through which the bolts 43 extend, Whickh are-
mounted in openings it the member 3z WEShers ‘

3

-said members to the weights cartied by the mem-

bers §8'ahid 20, said members 8'and 26 are fixed
to the shaft 14 by tightenifig up the set Serews
25. . 'The bolter 10 is then started i operat:i' by
setting the drive sHast 31 in miction.  After the
speed of the drive kas been fully éstablished and
thte Bolter 10 hads settled down t6 a Steady gyra~
tory movemert, the ciréular path of Suek

tofy motiof can be estabhslfied by nierely ialaci?n“g

‘& pieee . of paper;, of anytiiitig else that dat be

marked upot, on the top of the bolter body 10 snd

"2 pencil or other marking means can be held s

fixed ‘position agdifist said’ paper, Whereupon a

" cirels 'of the digmleter of tHe gyi'atéry'm"‘ﬁfon of

44 and 45 are provided bétween' the Tiuts 48 on
the bolts 43 and the top Tade of the mermber 33

The metibers 32 and 33 are-adfusted by skdihe
the -members 37 and 33 relatively tipon lousenitig
of the riufs 46 to relieve the’ ‘clantiping pressure
" exerted by the Bolts #3 and said huts
adjustmert to- desiréd position, s$aid muts 48 are
- tightered to clamp the theémbers 32 and 33 in
fixed position relative to esch other
It will this be' 'seén; that the shaft members 3‘

and 1§ arve connected with each other by Ineans
of the universal joint 36 and the adjustable crank
made up of the members § -and 33, ‘so that the
SHaft 18 will travel in a eireular otbit around the
shaft 31 asan axis- and will also: rotate oft it oWn
“axis. - The members 32 and 33 are adjtisted 8o as
to provide a Spacing hetween the a

ber f¥ after the anparatus s reached its normat
speed ‘of operation, The shaft 31 can be driven
af vericus- speeds through any suitdble driviig

tieahs to get various rates of rotation for said: ¥

shaft 8Fand thn shaft T4 While o cettain tyve
of universal joimt i showr at g6, any suitable
type of Jomti can be provided for providihg & uni
versal ot fléxible driving ¢onneetion Between tha

- shaft 31 and the stab shaft 3. ‘Such flexible or 7

universal driviig eonmection is necessaty due to

the faet that when the Bolfer is first set it opers:

ation, the shaft 3 and the stub shaft 39 witl net
be in agtal ahgnmem becaiise ﬁhe‘ gyratory. tiove-

metit of the bolter hag not yét beéen dstablished. -
- After the gyrat‘my movement of the belfer body -
f0 has been established the diiving connection

3% is inoperative eXcept 4§ a’ coupling, inéstuch
as tHe adjustment of the Membets 32 and 33 &

such that said stub shaft 34 and the sﬁaft F1owill 55

be i exact gxidl ahgmﬁenﬁ

- This axial alighment of thie'shafts 88 and § | ¢an
be. accomplished due to the faet that the shaft
14 will travel i o - ﬁath parallel” to “shaff 3
. about the shaft pormon' 34 a5 center when the
gyration: of the bolfér Hody (0 has beett estab-

lishred, provided  the riernbers 32 and 3% Hvé §0.

adjusted that thie-axis of the shaff 3% and the
axis of the socket 3% Whmh ccifrespo‘ndq o the
axis of the shaft -4, axe spae’ed ﬁhe radlus of
gyrationr apart: :

In cpération the membezs IB? fmd i 8 and 29
and 21, are adjusted 5o as torobtain the ¢ é;{sozy
motion of the bolter desired. ~ This ¢aH be estab:

lished: originally by trial, bub will drdindily Bs 7

the same for the bolting of & partienfar material
After the members: I8 ahd +9:-and 20 2 2 I have
‘been relatively adjusted by adjusting thé mein-
bers19 and 21-about the shaft 4 to' get thé de-

-sired relative position of: the weights carried by .

s of ‘the stub -
Shaft 38 and- the axis of the shaft T4 that is tHe
. samme a$ the radias of gyration of the' body ren-

A4

, #nid after

]

5. thie Bolter will be deatm on the paper by mesns

the peneil. - This caf be measured ‘and §
ing'of the axes of the shafts 34 and F&¢an be I
equal'to thie fadius of such cirete' by prope Afast-.

mefit of the membeis 3% and ‘38 yelative to' esch
other. - 'Of dourse,  this is, preferably, ‘done By
stopping the bolter ‘afvd adjstitiy, the fhefbers
32 and 33 telative to sack ‘otHer, tighteting W
the ¢lamiping meams holding said plate-liké mem-
bers 32 and 233 i ‘4djusted positien; and then
setting the bolter in operation ‘agditi. After this

hag veen dome and the Woltér i§ established
steady gyratory opevatiofi, the ‘dkis of ‘the sWaft
34 and that of the shaft' 31 will coincide: THus
the uiiversal joint 38 Will aét ‘as §HeH only il
the gyfation: of the boltér body 0 is fully estap
3 d

: aff;er Which 1t only act& 48 A ordmwry

&l
Hieans of_a scale P on the flat slde fade b’f ﬁhe
mébey 3T adfacent the Upper, shrface thidreot;
whieh eeopérates with 2 sitgle index 8 p:’é‘vzded
on the suie fa,ée of f,he member 33' a,dJacent lts

of the sHaft (¥ by two t0- deterint

‘of gytation, of the scale can be made to réad

directly in the diaméter of the orblt of gyratmns
of the shaf_t f 4’ : Beeaus_e th mbers £8 ;

i dlstande above a,nd berw the bolter body 11} the

6o

75

Z gyraﬁmy motion of said Body. portmn com

gyration set: up by the unbalahced weight of these
devices will cause the shaft 14 to gyrhte in a path :
sueh that its axis will always be vertical and thiis
always paralldl to the shafl ¥, This makes it
possible to align the ¢ axis of the stub shaft 38 wth
the axis of tHe shaft 31 by means of the adjust-
able crank made up of the mernbers 32 and 33, as
above deséribed:

What T claim 18° ) "
i In & bolter a ﬂékibly iﬁ' "ﬁﬁéd‘ 6

Hody portion atid ﬂembly suspended frd
lowér end of said” drive’ shanfﬁ for! produ

tiom, each of said rotatable means ¢ompri
Dhit of Totatable niénmibers, and wedns connected
with safd drive sHaft for rotating the‘_same apout
a ¢omion substantiglly vertical axis; éaich i £ safd
rotatable members having its cénter of mass ec-
centrie. to its ‘centér of ‘rotition; sald members
beitig rélatively admstable about the ceﬁter of i'o-
tdtion theréor to adjust the centers of Miss there-
of to. dny desited positioh rélativé to-edach other -
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to adjust the center of mass of each of said ro-
tatable means relative tois 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 connectmg said
shafts.

3.-In a bolter, a flexibly mounted bedy por’mon
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 rofatable 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

10
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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 tc each other.

5. In g Dbolter, a flexibly mounted body portion
and means for producing g gyratory motion there-
of, comprising rotatable means above and below
said body portion, each of said rotatable means
comprising & 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 mem-
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 We1ghts rela-
tively to each other.

8. In a bolter, a bolter body, flexible means for
suspending the same to permit gyration thereof,
3 shaft mounted to rotate in hearings on said
* bolter body, a pair of wheel-like'members mount-

35
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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 sald bolter
body to gyrate.

- 9, In a bolter, a bolter body, ﬂex1b1e 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 g pair of wheel-like members mounted on said
shaft adjacent the bottom of said body, each of
saild 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 & 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 connectmg said drive
shaft and said stub shaft.

10.. In a bolter, a bolter body, ﬂex1b1e mesans 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-

5 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, & 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
sald 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 mem-
. bers, one of said members being fixeéd to said
shaft, and the other of said members having a
stub shaft projecting therefrom, a drive .shaft
and s 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 therefrom and having means for clamping
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