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This invention relates to machine tools, and
more particularly to improved means for dynam-
leally balancing a roteteble member thereof.

One of the objects of this inventlion la ¢to pro-
vide an improved dynamic balancing mecha-
nism for a rotateble member of & machine tool,

A more specific object of this invention Is to
provide improved means for. quickly and ac-
curately dynamicelly balancing the grinding
wheel of a grinding machine,

Other objects and advanteges of the present
invention should be readlly apperent by refer-
ence to the following specification consldered
in conjunction with the accompanying drawings
1llustrative of one embodiment thereof, buk it will
he understood that any modifications may be
made In the aspecific structural detalls within
the scope of the appended claims without de-
parting from or exceeding the spirit of the in-
vention,

Referring to the drawings in which llke ref-
erence numersls indicate ke or simllar parts:

Flgure 1 Is e partial view in elevation of &
meachine tool showlng & grinding wheel which is
to be balanced.

Fgure 2 is an enlarged sectioneal. view taken
on the line 3—2 of Figure 1, and showing the
halancing mechanlsm and coniraola therefor,.

" Pigure 3 is p detall view on the ling 2—3 of
Figure 2.

Meure 4 Is a sectional view on the line A—4§
of Flgure 2.

Maure 5 s a sectlonal view on the line 8—B
of Mgure 2.

figure § Is a sectional vlew on the llne §—=@
of Figure 2.

Flgure 7 1s an end view of the controls as
vlewed on the line T—7 of Flgure 1,

Mgure 8 1s a detall sectlon on the line 88
of Fig, 8.

Flgure 2 is a detall section on the line 98-8

of Flgure 4.

Flgure 10 1s a detal]l sectlon on the line 810
of Fgure 6.

Flgure 11 iIs a sectlon on the lne |l—I{1 of
Figure 2.

Figure 12 is a detall section on the llne {2(2
of Mgure 11,

Plgure 13 is a detnll view on the line 13—13
of Figure 11.
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Figure 14 Is a detell vlew showing & modified .

form of control mechanism,

In Flgure 1 of the drawings, there ts shown a
portion 10 of  machine tool frame having spaced
bearings |l and (2, in which a spindle 13 1s ro-

tatably mounted for supporting & grinding wheel
i4 for roiatlonn. The rotation may be effected
by B serles of power actuated multiple belts 18
passing over & multiple groove pulley 18 secured

.to the spindlé i3 Intermediate its bearings.

This Invention deals with a mechanism for
dynamicelly. balencing. a rotatable member of
8 machine tool which in the present Instance
is exemplified by the grinding wheel (4, The
belencing mechanism constituting this  Inven-
tion may be permanently attached to the grind-
Ing wheel whereby, at any tlme that the wheel
becomes out of /balance for any reason it may
be rebelanced; ‘or the mechanism may be de-
tachahly connected to the grinding wheel. for
determination of the angle and amount of un-
balance, and then removed to permit the addl-
tion or removal of the desired amount of Welght
to place the wheel in balance.

Referring to Figure 2 of the dmvdngs the
mechanism comprises n frame {7 which may be
detachably or permanently connected to  the
flange 18 of the grinding wheel by bolts 18 which
poss through the frame and are threaded in the
flange, The frame includes o plate portion- 20
to which 18 attached an Internal annular-gear
2, The plate carries an antifriction bearing
42 which 1is positloned In coaxial relationship to
the axls of the spindle {38. The frame- also: in-
cludes & cylindrical portion 23 which is attached
at one end to the plate 20 and closed at the other
end to form o bemring 24, A rotatable member
26 1s supported for rotstlon on the mntifrictlon
bearing 22 and the heering 24, It is thus pos-
slble to rotate the member 25 angularly relative
to the frame (7. )

In view of the fact that under ordjnary con-
ditions Interengagement of worm gear 45 and
worm 47 prevents rotatlon or spinnlng of
pinion 48 with respect to carrier 26, the parts
In question form a key or lock directly connect-
ing the carrier 26 with the member 21 and thus
the grinding wheel for rotatlon simultaneously
therewith.

The rotatable support 28 carrles two balancing
wealghts together with mechanism for effecting
power adjustment to change the angular rela-
tionship etween them and thereby determine
the amount or velue of the halancing component,
and additional mechanism for changing the
angular positlon of the resultant component of
the two welghts relative to the heavy side of the
wheel. One welght consists of a disc 26 which is
rotatably mounted on a hub 27. At one point

> on its periphery, the disc has an enlarged sector



shaped portion 28, as more particularly shown
in PFigure 4. Since the diss 28 18 evenly bal-
anced, the sector shaped portion 28 may be con-
. aldered a balancing welght,

© A pecond disc 2@ is mounted on the hub 2%,
and has two cuteway portions 88 and 31 which
are located diametrically opposite one another
whereby thes disc 2§ is balenced, This dise
carries & ring gear 82 attached to its periphery.
The ring gear, however, has g portion between
the rediug 83 and the radiug 84 which i3 re-
- moved, a8 indicated In Plgure 4, whereby the
two paxrts combined have a heavy slde dinmetii-
enlly opposite the cutaway portion and this 1e
indicated by the point 88, The dlsc 28 and at-
tached gear 82 may thus be considered as o sec-
ond welght with 2 radiel component acting slong
the radius 48.

When the parts are in the position ahown in
FMgure 4, the radie]l component 87 of the sector
28 is dlametrlcmlly opposite the radlal component
88, and sinece thy redial- components are made
equal, it will be understood that the parts are
in balance. ‘The internal gesy 82 is utilized for
effecting anguler adjustment - of the component
98, and & gear 88 Is attached to the disc 28 for
effectlng angumr adJustment of the wmponent
8.

Referring to Pigure 8, a shaft 88 i journaled
in the support 26 and corries two gears 48 and
41, the gear 80 Intermeshing with the internal
gear 82, and the pinion 4! meshing with the
external gear 38. It will now be evident that
if the gheft 38 is rotated in one direction, that
the components 86 and 37 ‘will angularly ap-
proach one sanother, and upon rotation in an
opposite direction, the components will separate,
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' components 8§ and 87 will colncide and produce
the meximum resultani components, The com-
bipation of the opening 98 and shaft 42 serves ns
means to confine the movement of the welghts

’ to certaln erecs.

The shafts 88 and 42 h&va worm genrs 44 and

. 48 nttached respectively thereto, and the worm
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When the components 88 and 81 are diemetrl- -

cally ‘opposlie, as shown in Flgure 4, 1t 'will' he
evident that the resultant component hes & “0”
velue, and that as the components approach one
ancther the value of the resultent component
increeses unti]l & reaches o masimum value;, at
which time the comporients 32 and 87 will be
juxtepositioned.

Thus, rotation of the shaft 88 determines the
subtending - angle between the weights,  from
which can be computed the value of the result-
ant component which in practice would be the
welght of material to be added to the slight side
of the wheel to counterbalance the heavy side,
SBince the centrifugal force for each component
can be computed, and since the value of each
welght and its radial disteance from the center
is & constant, the value of the resultant compo-
nent will vary In accordance with variation of
the cosine of the angle subtended by the weights,
By providing means to Indicate the value of this
angle In any given case, the value of the re-
sultant component can be ‘computed by known
mathematical formujae.

The rotatable support 26 carries B second shaft
42, Figure 9, which has n gear 438 attached to
the end thereof and Intermeshing with the in-
ternal ring genr i cm'rled by the frame. It
will be noted from Figire 4 that the shaft 42
passes through the opening 20 of the disc. 2§,
This opening has an éngular extent slightly
gregater than P0° whereby the disc 25 may be ro-
tated in a clockwise direction, ns viewed in Fig-
ure 4, through an angle of 80° without inter-
fererice. This will be sufﬂcler{t when it is re-
called that when the member ‘29 s rotated £O°
in 8 clockwise direction and the disc 28 rotated
80° 1n & counterclockwise direction, thai the
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gear 44, a8 ghown in Plgure 6, s rotated by o
worm 48, while the worm gear 4B I rotated by
& worm 47. ‘The worms 48 and 47 nre integral
with conzial ‘shafts 48 and 40 respectively, Each -
of the shafis 48 and 48 has & shoulder B0 formed
thereon and a worm gear B 18 mounted between
this shoulder and o boss 82 on the member 28.
The parts are held in this position by » plug
88 threaded in the end of the bore B4 contein-
ing the worm 46. ‘The worm genr 6{ is capable
of ires rotation relstive to the shaff but is capa-
ble of belng clutched to the ahaft by g clutch
member ‘BB which is reclprocably mounted on
the shaft and hes & pln comnection B with s
plunger 81. ‘The pin B8 pesses through an ¢lon-
gated hole in the shaft. whereby the clutch may
move relutlve ‘to the aheft, A ppring 88 con-
tinvously -urges the-plunger 67 ln 8 direction
to cause clutch engagement,

The  plungers 81 project beyond the end of
shafts 48 and 88 into engagement with o shift-
able clutch control ‘member ‘B8,  This member
is held apalnst rotation by =& palr of spring
preased plungers 86 which are'located 180° apart
and which engage elongated grooves §) formed
on opposglie sides of the clutch control member,
The clutch -control member has a central posi-
tion, ‘es shown in Flgure-10, In which both of
the plungers 87 are ‘held In ‘& clutch disengaging
position. “When 1t is moved: to the right of this
position, a beveled face 82 permits one of the
plungers 7 to move axlally, and cause engage-
ment of the-cluteh member BB8;: and when moved
0 the left, 8 beveled face 63 per:mlts the clutch
member 84 to be engeged.

Ag shown In Figure 2, the clutch contyrol mem-
ber BB has en lntegral elongeted control shaft
68 which passes through snd beyond the end of
& sleeve €8, and 1n the projecting end thereof
is formed an annuler groove 8¥ which Is adapted
to be engaged by & shifter €8,

The ghifter is journaled at 68 in a fixed
housing - 1& which ‘may: constitute part of the
guerd for the grinding wheel, A pin 71 carrled
by the shifter engages & spiral groove 12 formed
in the bushing 78 whereby upon rotation of the
shifter in one direction, the fiange 74 on the end
of the shifter will engage the annular groove 61,
and then upon continued rotetion the ghifter §8
will move anxially in one direction to cause-axial
movement of the clutch control member. This
will cause engagement of one of the clutch
members BB or 84.  Upon rotation of the shifter
88 in the opposite direction, the clutch control
member will be moved axially in the opposite
direction producing the reverse effect upon said
clutches. Thus by means of this control, either
one of the clutch members 86 or 88 may be en-
goged while the other one 1s held in a disen-

gaged position.

The worm gears Bl are driven by individual
worms 76 and 78 which, es shown In Figure 2,
are integral with shafts 77 and 718 which are
rotatably mounted in the member 25, The
shafts have indlividual friction wheels 78 and

80 nttached to the end thereof for engage-

ment by a shiftable double cone friction mem-
her B, The friction member 8! Is Integra] with
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the sleeve 88 and the end of the sleeve has &

shifter spool 82 sttached thereto. -A shifter 88"

is provided for engaging and shifting the spool
In the same manner of operation
8. }

In order to understand the function of the
shifter 838’, it must be remembered that during
balancing, the parts 33 and 28 are rotating as a
unit with the grinding wheel, and in order to
Impart rotation to the shafts TT and 78, the
friction member 81 18 provided for alternate en-
gagerment with the discs 78 and 88 for holding
the same sagainst rotatlon. Bpring pressed
bearing pins have been shown seated axially in
the shafts 1T and 78, yleldingly to resist axial
thrust of disc 81 against their respective discs
72 and 86 and maintain proper frictional engage-
ment of the parts. If the disc 81 is moved into

aa the shifter.
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frictional engegement with the dlsc 18 while

the seme 13 being bodily moved through a circle

due to the rotation of member 28, then the disc

78 wiil be caused to rotate or roll around the
periphery of the disc 81 1n the manner of an
epicyclold. Bince the dise T8 ia larger in diam-
eter than the diac B, the shaft 1T will be rotated
leag than one revolution for one revolution of
the member 28, the fraction depending upon the
ratio of the diameter of the disc 81 to the disc 78.

It 'will thus be apparent that the shaft 11 ig
ceused to be power rotated by applylng friction
to the periphery of the friction member 19, and
utilizing the rotating foree of the member 28
to effect & relative rotary movement between the
shaft 77 and the member 28, It should there-
fore be evident.that when the clutch shifter 88’
engages the spool 82, that it must hold the spool
ageinst rotation while rxially shifting the same,
To this end the shifter is made In two parts 84
and 88, o

As shown Iin Flgures 11 and 12, the part 88
has 2 pin 88 threaded therein and extending ro-
dlally through & slot 87 in the member 848, and
8 cam groove B8 formed in the sleeve 88, as
shown in Figure 13, As shown in Figures 2 and
12, & spring 88 13 mounted between the members
84 and 88 tending to separate them In an gxlal
direction. The pin 88 iz held against movement
in & direction perallel to the axia of the mem-
ber 86 by the cem slot 88 in the fixed bushing
838, and therefore it may be sald that the mem-
ber 89 i3 statlonary and thaet the spring 88 moves
the part 84 in one direction relative to the part
88. A suitable set screw, ns Indiceted In Flgure
2, is provided to secure plecve 83 in position and
agalnst rotetion with respect to 1ts supporilng
housing 868. The amount of this movement de-
pends upon the amount of logt motion In the
elongated slot 87, and this lost motion is sufil-
clent to permit the fanges 80 and 91 to separate
8 distance slightly greater than the width of the
annular groove 92 in the spool 82,
" The part 8§ has n manusl control lever 98 at-
tached to the end thereof, s shown In Flgure 2,
and upon rotation of this lever, the flanges 8¢
and 8{ are forced into the annular groove 93 of
the shifter 82 by virtue of the beveled edges
formed on the flanges 80 and #i. As the handle
88 continues to rotate, the pin 88 will move In
the spiral groove and thereby cause axial move-
~ment of all the connected parts Including the
- spool B2 whereby the double cone friction dise 81
will engnge elther the disc 79 or the disc 80,

As shown-in Flgure 11, a spring 94 has one end
attached to the pln 88 and the other end at-
tached to a pin 86 fixed In the housing 88 for
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3
retwrning the parts to & neutral position when
the handle 93 is released. The handle 83 has Y
pointer 871 which 1s normally held on neutral
by the spring 84. When the handle 03 Is rotated
clockwise, as viewed in Figure T, the clutch spool
82 is shifted to the left, as viewed In Flgure 2,
whereby the cone 81 moves Into engagement with
the cone 80 and the shaft 18 1s caused to rotate
in one direction. This shaft carries s gear 88
which {ntermeshes with 8 gear 88 carrled by
the shaft 11 whereby the shaft 11 will be cauged -
to rotate in s direction opposite to the shaft
18. Thus the worms 18 and 16 will rotate In op-
bosite directlons, but the geaks 81 will rotate In
the same direction due to the fact that they are.
mounted on opposite aldes of the respective worm
geaxa,

If the handle 83 is rotated counterclockwise,
the double cone 8{ will move Into engagement
with the disc 19 and cause the worms 16 and 18
to reverse thelr direction of rotation thereby re-
versing the direction of rotation of the gears 54,
Thus, the lever 83 determines the direction of
simultaneous rotation of the gears Bf. .

A second handle 180, attached to the shifter
88, determines whether the clutch 64 will be en-
gaged to effect angular adjustment of said
weights, or the clutch B8 engaged to determine
the amount of separation between the welghts,
or In other words, the amount of the halancing
component necessary to offset the amount of un-
balance In the wheel, If the handle 180 is rotated
in a clockwlise direction, es viewed in Figure 7,
the shifter 68 will be moved toward the right,
88 vlewed In Figure 10, and the clutch .B5 will be
engaged; whereby if it i5 rotated counterclock-
wise, the shifter 88 will move to the left, and the
cluich 84 will be engaged, ,

When ths mechanism is permanently attached
to the grinding wheel, the adjustments effected
by the handles 83 and (99 will be sufilclent and
nothing further need be done. Tn order to deter-
mine, however, when perfect balance has been
obtalned, 1t 1s desirable that some form of in-
dicator be utilized which may be In the form ‘of
a tube 101 attached to the wheel guard 14, ss
shown In Figure 2, and containing a vibratory
reed 102 which s resillently supported within
the tube in such & manner that the free end
will move relatlve to  Axed reference mark on a
glass 183 mounted in the end of the tube. For
the purpose of tuning the reed (02 to vary its
gensitivity, the reed s mupported in an adjustable
block 183’. The block Is shifted by a screw (04’
which is rotated by & kourled knob {05’, the
screw being fixed In the end wall of the tube.

When |t is desired to utllize the mechanism
for temporary attachment to & grinding wheel to
balance the same, 1t 1s necessary to determine
the angular position snd the amount of the
welghted material to be added, and in this ease,
the housing 96 containing the control levers 93
snd 108 may be removed and the parts 6 and 66
provided with separate wmanuslly operahble
handles (84 and (08, as more particularly shown
in Figure 14, The rotating housing 23 {s pro-
vided with a pair of windows (06 and (@1, and
sultable Indicia are provided for indicating the
desired results.

In other words, as shown In Figure 8, the shaft
39, which determines the subtending angle be-
tween the welights, 13 provided with a gear 108
which Intermeshes with e ring gear 103 sup-
ported for free rotation on the end of the hous-
Ing 28.
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This gear hes & plate {10 attached thereto
‘which, as shown in Plgure $, is divided Into four
quedrants t14, 112, 118 and 11§, each guadrant
being graduated In degrees from 0 to 80 end In
a clockwise direction. The center hoss {185 of the
cerrier 26 about which the plate rotates is also
divided Into four quadrants, each quadrant heing
greduated in the same manner.

When the shaft 38 is rotated, the plate {16 is
rotited relatlve to the central boss {18 whereby
the outer gradustions {18 will move relative to
the inner graduations 111, The window {06 is
provided with e reference line {18, and the sub-
tending engle is computed by subtracting the
reading ‘on the inner circle from the reading on
the outer eircle or plate. This computed angle
will only be one-half of the total subtending
angle hecause, although the plate §16 moves with
ong of the welghts, it must be remembered that
the other weight is being moved an equal amount
but in the opposite direction. For explanatory
purposes, let 1t-be assumed that the two weights
e superimposed on the radial line 118 of Pigure 3,
and that the two “0" marks oi the inner and
outer circles of graduations are in alignment, as
shown In that figure. The plate {16 has e limited
movement of 20° us explained supra, snd as the
welghts move out of alignment, the plate 116 wili
move counterclockwise relative to the center por-
tion {16 through » total angle up to 90°.

If it is assumed that the welghts are super-
tmposed upon the radial line {18 when the parts
are In the position shown in Flgure 3, 1t will be
evident that the welghts are producing their
meximum effiectiveness in this position, and the
resultant of their combined effect will lie on the
radius 14€. The mnngle of this resultant may be
assumed to be 0°, end in order to Indicate the
same, an additional circle of graduations. 128 are
provided on the hoss i15, with the “0" mark in
registry with a hairline iZ{ on the window {071,
Thiz circle may be graduated up to 360° in a
counterclockwise direction, or If ,deslmble, may
be graduated in opposite directions from the “0”
mark up to 180°, In any case, the hairline 121
will lie on a prolongation of the radius 118, and
cooperating reference marks 122 and 128 made
on the plate 20 and the grinding wheel support
i8, whereby the angle of relative movement be-
tween the carrier 25 and the frame 23, as deter-
mined through the window 107, may be laid off
clockwise or counterclockwise from the reference
mark 128 on the grinding wheel support to there-
by locate the plane in which the balancing mate-
rial is to be placed.

Although the grinding wheel may stop in any

angular position after the same has been rotated

to determine the amount of unhalance therein,
it must be remembered that the frame 28 ro-
tates with the support i8 and, therefore, regard-
less of the position in which the grinding wheel
stops, the reading at the window 107 may he
properly referred to the support 18. Since the
carrier 35 and a1l the parts associated therewlith,
including the weights and the graguated plate,
move relative to the frame 28 when the shaft 42
is rotated, it will be apparent that it is correct
to assume that the graduation marks 126 move
relatlve to the hairline 121. Thus, means have
been provided for determining the amount of
welghted material to be added after the balancing
operation has been completed, and for determin-
‘Ing the angular plane with respect to & prede-
termined reference mark on the grinding wheel
support in which this material should e placed.

10
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There has thus been provided an improved dy-
namiec balanclng mechanism which is very effi-
clent in operation and which will accurately de-
termine the amount of unbalance and the angle
thereof,

What s claimed is: . :

i, In & dynamis belencing mechenism for the
rotaiable member of 2 machine tool, the combi-
nation of n support carried by sald rotatable
member, o paly of balancing members carried

_ by aald support, an internal gear and an extar-
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nal gear opératively connected to said balancing
members, sn interposed pinion in fmesh with
sald gears, a rotatable shait operatively connect-
ed to sald pinlon whereby upon rotation of said
shaft said members will be caused to be moved
toward or away from one snother to thereby vary
the halpneing component, and means $o utilze
the rotation of said support for causing actuation
of sald ghaft. ’ ‘

2. In & dynami¢ balancing mechanism for &
mechlne tool having a rotateble part to be bel-
enced, the combination of & frame atiached to
seld part for rotation thereby, a cerrier rotatably
supported by said frame, a palr of balancing
memnibers mounted on seid carrler, » paly of drive
shofts journnled in 8ald cerrier, means to selec~
tively utllize the rotation of said frame to effect
rotation of sald drive shafts, a first gear train
actuable by one of said drive shafts for effecting
relative displacement of said balancing members,
and a gecond gear train actusble by the other
drive shafi to effect relstive movement between
sald cerrier and saild frame and thus angular
displacement of the members as s unit,

3.In 2 dynamic baiancing mechenlsm for &
mechine tool having & rotatable part to be bal-
anced, the combination of a frame mounted on
seld part for rotstion thereby, & carrler supportad
on sald frame for Independent movement réla-
tive thereto, & palr of belancing members monnt-
ed on gald carrler, & pair of drive shafts jour-
naled in gald cerrler, means to utllize the
rotation of sgald frame to effect selective
rotation of one or the other of sald drive
shafts, gearing operatively connected for effect-
ing relative displacement between said balancing
members, additional gearing operatively connect-
ed for effecting relative movement between said
carrier and frame, Indlvidual clutches for gelec-
tively connecting sald gearings to the respective
drive shefts, and external means for controlling
the shifting of sald clutches.

4. In & dynamic balancing mechanism for a.
meachine {ool having & rotatable part to be bal-
anced, the combination of a frame fixed with
said part for rotation thereby, a rotatable carrier
mounted in sald irame, means interconnecting
the frame and carrier for joint rotation, includ-
ing an internal gear on said frame and an inter-
meshing gear on sald carrler, a palr of counter-
balancing weights mounted on the carrler, means
for utilizing the rotation of the frame for mov-
ing said weights toward or away from ench other,
end additional meens for utilizing the rotation
of gald frame for effecting rotation of sald gear
on seid carrler to effect relative rotatable ndjust-
ment hetween said carrler and frame to change
the relatlve poslition of sald welghts with respect
to sald carrler and without disturbing the angular
relation therebetween. .

8§, In a dynamic balancing mechanism for the
grinding wheel of & machine tool, the combing-

" tlon of a frame operatively connected to the

76

grinding wheel for rotation thereby, a rotatabley
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support carrled by sald frame for movement
relative thereto, neans Interconnecting the frame
and support for Jolnt rotation, a palr of coun-
terbelpncing members caitied by said support,
Independent copxial shefts rotatably mounted
~on sald support, gears supporied on sald
shaits, clutches for connecting the gears to the
respective shaits, one of sald gears being con-
nected to effect angular dlsplacement between
eald members, means driven by the other gear
to effect relatlve movement between sald sup-
port and sald frame, and means to effect alter-
nate engagement of said clutches,

G. In 8 dyoemic balancing mechanism for a
machine tool having a rotatable part, the com-
bination of a frame carrled by sald part for ro-
tatlon thereby, s carrler rotatably supported on
epld frame, means interconnecting said earrier
and frame for joint rotation, s palr of balancing
welghts mounied on sald carrier for relative an-
gular movement, separate gear tralns mounted
in the carrier for effecting relative angular move-
ment between sald weights, and for effecting rela-
tlve movement between sald carrler and sald
frame respectively, each of sald tralns heving a
driver, an external fixed support, means carried
by sald support for selectlvely engaging seld
drlvers during rotation of sald part to ceuse
relative rotatlon of said drivers relatlve 3o the
cavrier, & graduated ring mounted on the earrler
for movement relative thereto, means on the car-
rler cooperating with ssid gradunted ring for
Indleating the relatlve adjustment of the ving
and carrier, and mernsg operablo by one of sald
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trains for effecting movement of sald rlng rela-
tive 10 the carrler whereby the angular relation-
ship between sald welghts is Indicated.

7. In 8 dynamic balancing mechanism, o mein-
ber adapted to be mounted on and driven by the
device to be halanced, & carrier supported by
said member for rotation therewith and with
respect thereto, balancing weight devices sup-
ported by the carrler for jolnt and independent
rotation, a pair of serislly arranged gear mech-
anisma for effecting adjustments of sald banlanc-
ing devices, a flrst control mechanisin for deter-
mining the direction of actuation of the gear
mechaniem and a second selector mechanismn for
determining the joint or relative adjustment of
the balancing devices in the preselected direc-
tion,

8. In a dynamic balancing mechanism for the
rotatable part of & machine, the combination of
& support connectible for rotatlon by sald part,
g pair of balancing welghts carrled by sald sup-
port, & first mechanism for effecting relative an-
gular adjustment of sald welghts, s second mech-
anlsm ifor effecting bodily sdjustment of said
welghts as » unit while maintaining their angu-
lar relationship, motion transmitting connections
ito sald mechandsins including reversible driving
worms, a flrst meansg to determine the direction
of actuntion of the worins and n second meang
selectively determinetive of the operative efiect
of the worms during a particular direction of
rotation thereof.
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