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'This invention relates to sewing machines, and

more particularly to an adjustable eccentric de-

vice adaptable for actuating the feed-dog -of a
sewing machine in its: work-advancing move-
ments which must be variable in magnitude to
produce stitches of any length. within a: given
range. Accordingly, © the -illustrated eccentric
device is adjustable to produce eccentric motions
of any magnitude within a limited range.

An. eccentric’ motion ‘is, by definition, that
motion which is produced by rotating a circular
element about an axis whose. center.is not the
geometrical center-of the circular element. To
vary the magnitude of eccentric motions it follows
that it is necessary only to.vary the radial or
linear distance between the center of rotation and
the geometrical center of the circular element.
It is possible also to-shift this center of rotation;
otherwise called the point of eccentricity, angu-
larly, i. e., circumferentially with respect to the
geometrical center. This angular -displacement
of the point of eccentricity in the case of -an
eccentric which actuates the feed-dog of a sewing
machine in - its. work-advancing movements,
varies the timing of that movement with respect
to the other sewing machine -elements.: More
specifically, angular displacement of the point of
eccentricity -causes the work-advancing motion
of the feed-dog to begin and to end at.different
times in the stitch-forming cycle. The radial
displacement, on: the -other hand, varies the
linear distance between. the center:. of rotation
and the geometrical center, hence varying the
magnitude of the work-advancing movement of
the feed-dog.

The present invention .involves an adjutable
eccentric device in which, by means of a unitary
adjustment, the point of eccentricity may . be
shifted both angularly and radially in  pre-
established ratios, thereby varying simultaneously
both the magnitude and timing of the work-
advancing movement of the feed-dog.

Also within the purview. of this invention is an
adjustable eccentric. of the illustrated type in
which the angular component. of displacement
of the point of eccentricity is entirely -eliminated.
. The structure and operation of a.representa-
tive form of the invention are described in the
following specification referring to the accom-
panying drawings in which-—

Fig. 1 is a vertical section taken through the

long axis of a sewing machine in. which the
invention has been incorporated.
Fig. 2 is a bottom view of the sewing machine.
Fig. 3 is a left end view of the bed portion of
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the machine, w1th the throat-plate sectioned to
expose the feed-dog.

Fig. 4 is a vertical section taken substanmally
along the line §—4 of Fig. 1,

Tig. 5 is an enlarged longitudinal sectional
view. of an adjustable eccentric device embodying
the present invention.

Tig. 6 is a section taken along the line 6—6 of
Fig. 5, and shows in full line the eccentric in its
maximum eccenfricity setting, and in- superim-
posed broken - lines,  the minimum eccentricity
setting.

Fig. 7 is an exploded perspective view showing
the component parts of the adjustable eccentric
unit.

Fig. 815 an enlarged sectional view of the eccen-
tric taken along the line 8—8 of Fig. 5. ‘

Figs. 9, 10, 11 and 12 are diagrams showing the
relative angular positions of the adjusting -ele-
ments of ‘the eccentric for four typical stitch-
length settings in the available range: ‘

Referring more specifically to the drawings, a
representative form of the invention is shown
incorporated in a sewing machine comprising a
bed 20 from one end of which rises a hollow
standard: 21" which -carries an .overhanging
bracket-arm 22 terminating in' a hollow head 23,
Rotatably journaled  in the bracket-arm' 22 is
a main or arm shaft 24, one end of which carries
a comhined belt and balance-wheel 25, the other
end of which carries a crank-disk 28." Pivofally
secured to the crank-disk 26 is a connecting link
21 which drives a needle-bar 28 carrying an'eye-
pointed needle 29. | Also actuated from the crank-
disk 26 by means of a suitable linkage is a thread
take-up arm 38, the free end of which is provided
with a thread-eye 31 through which the sewing
thread passes. in its travel ‘from. the supply. to
the needle,” A spring-depressed. presser-bar- 32,
carrying presser-foot 33, is operatively supported
in the head 23 in a usual manner. - Cooperating
with the:needle in the formation: of stitches is
the loop-taker I, secured upon a shaft 35 and
driven by the main shaft 24 th'"ough 3 usual
linkage.

A feed-dog 34 cooperates with tne plesser foot
33 to advance the material;: "The feed-dog is
mounted on a feed-bar. 36 (Fig. -3) “which is
pivotally supported at one of its ends by an up-
standing arm 37, and at its other end by 8 sub-
stantially horizontal arm- &8." The  horizontal
arm 38 is secured to a rock-shafi 38 which is
mounted in the bed 20 by means of pintle bear-
ings 40 and 1. Adjacent the bearing M the
rock-shaft 39°is provided with an arm 42 whlch‘
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is pinned to the lower end of a pitman link 43,
the upper end of which embraces a fixed eccen-
tric 44 secured to the rotary arm shaft 24 by a
set screw 45 (Fig. 5). During rotation of the
shaft 24, the eccentric 44 will actuate the pitman
43, thereby oscillating the rock-shaft 89 which,
through the arm 38, will cause the feed-bar 3% to
rise and-fali once for each rotation of the shaft 24.
This movement of the feed-bar is commonly
designated as “feed-lift motion.”

Work advancing motion is imparted to the
feed-bar 36 by means of the upright arm 37 which
is secured to a rock-shaft 46 mounted in the bed
28 by means of pintle bearings. 47. Adjacent the

pintle bearings 47, the rock-shaft 46 is provided -

with an arm 48 which is pivotally connected to
the lower end of a pitman link 48, the upper end
of which embraces an outer cylindrical element
59 of an adjustable eccentric device BE. Rotation
of the shaft 24 causes the eccentric device E to
actuate the pitman 49 which, in turn, oscillates
the rock-shaft 46 which, through the upright arm
37, causes the feed-bar 36 to reciprocate in a
substantially horizontal plane. Operating  in
timed relation with the feed-lift motion, this hori-
zontal movement causes the feed-dog 34 to trace
a substantially elliptical path. It is apparent
that varying the eccentricity of the eccentric de-
vice E will vary the magnitude of the horizon-
tal movement of the feed-dog 34, thereby chang-
ing the stiteh length.

The adjustable eccentric device E comprises a
driving disk or collar 59 rigidly secured to the
rotary arm shaft 24 by g set screw 51. A chan-
nel 52 in the driving disk 58 slidably receives a
tongue portion 53 of an elliptical connecting
link 54 which accommodates the rotary arm-
shaft 24 by means of an elongated slot 55 which
limits the sliding movement of the elliptical con-
necting link 54 in the channel 52. A cylindrical
element 56 is rotatakly mounted upon the shaft
24 by means of an eccentrically disposed.aper-
ture 57. An oil groove 58 is provided in the
surface of the cylinder 56 to conduct lubricant
to the working elements of the eccentrie.
outer cylindrical element 59 is provided with an
eccentrically disposed aperture 60 by means of
which it is rotatably mounted upon the inner
‘cylindrical element 56. A longitudinal slot 6f
in the aperture 69 of the cylinder 59 provides an
assembling clearance for a pivot-pin $2 which
is carried by the cylinder 56 and which protrudes
beyond the periphery thereof. In its assembled
position a portion of the pin 62 overhangs the face
68 of the cylinder 58. A slide-block §4 is pro-
vided with a hole 85 by means of which it is
mounted on the pin 62. In their assembled posi-
tions, the pin 62, the slide-block 64 and g driving
pin 66, which is made integrally with the cyl-
inder 59, all lie in the plane of the elliptical con-
necting link 54. This member is provided with
slots 67 and 68 which receive, respectively, the
driving pin 66 and the slide-block 64,

The .

o
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made fast to the shaft 24 by the set screw 45. A
spring 79 (Fig. 8) secured .to the flange 69 by a
screw 19, biases the slidable locking-plate T1 so
that its teeth 73 engage the teeth 14 of the disk
8. Two arcuate ribs 80, projecting from one
face of the flange 68, serve as bearings to posi-
tion sthe: toothed -disk 15. » For-aymore eomplete
disclosure of a similar construction including the
flange 69, the slidable locking-plate TI, and the
‘toothed disk 15, reference may be had to the
U. 8. patent of R. Kaier, No. 2,161,579.

To adjust the eccentric device: With the sew-

+ing machine stopped;.a spring retracted plunger-
pin: 81, mounted -in. the bracket-arm 22, is man-

20

‘ually depressed, and the shaft 24 rotated by hand

by means of the balance-wheel 25 until the plung-
er-pin 81 engages a slot 82 in one end of the
slidable locking-plate 7§. Additional pressure on
the plunger-pin causes the locking-plate 11 to
slide against the action of the spring 19 (Fig'8),
thereby disengaging. the locking-plate: fteeth .13

. from the disk teeth 74 ‘which. frees the. inner
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Integral with the cylindrical element 56 is.a .

flange portion 69, formed with a channel 10
which receives a slidable locking-plate Tf. This
locking-plate is formed with a struck out portion
12 which is provided with teeth 73 adapted to en-

65

gage the peripheral teeth 74 of a disk 15 mounted .

on the shaft 26 by means of an enlarged aperture
T16.. The disk 75 is secured against rotation rela-
tively to the shaft 24 by means of the pin 11
which engages any one of a plurality of holes 78
in the disk 75.
face of the feed-lift eccentric 44 which is in turn

70

The pin: 17 is anchored in. the .

7%

cylindrical element: 56 from the shaft 24, “When
engaged by the-plunger-pin 81, the locking-plate
1{ is thereby locked to the frame of the sewing
machine. Consequently,the inner cylindrical ele-
ment §§ is effectively locked to the frame of the
machine since the locking-plate 71 is - recessed
in the channel 10 of the flange portion 69 of the
inner cylindrical element. By maintaining the
plunger-pin- 8! in its -depressed position, the
shaft 24 may be rotated a limited amount rela=
tively to the innercyiindrical element 56.

Relative rotation is also set up between the
shaft 24 and the ouber cylindrical element 58 by
means of a motion-modifying driving connection
therebetween. "The -adjusting rotation -of ‘the
shaft 24 is imparted directly to the elliptical con-
necting link: 54 by means of the'driving disk .59
which accommodates the elliptical member in‘the
channel 52. " This rotation of the elliptical mem-
ber is, in turn, transmitted to'the cuter cylindrical
element 89 through the driving pin 66. In addi-
‘tion to ‘its angular rotation, the -elliptical con-
necting link ‘54 slides laterally in the channel 52,
This sliding movement imparts additional rota-
tion to the cylindrical element 59 through the
driving pin 66. The sliding movement is caused
by the fact that ‘the élliptical connecting link 54
is-:constrained by the slide-block 64 mounted on
the pin 62 which is integral with the stationary,
inner cylinder element 56. ‘Because the pin 62
is secured against rotation, the elliptical mem-
ber 54, when rotated by the driving-disk %6, is
forced to pivot-about the pin 62.  In order to pivot
about the pin 42, which is spaced from the center
of rotation of the shaft 24, the elliptical mem-
ber must necessarily shift laterally in the chan-
nel52. Thus the outer cylindrical element 59 is
caused to rotate by an amount equal to the angu-
lar rotation of the shaft 25 plus that rotation
‘which is.caused by the sliding movement of the
elliptical connecting link 54.

Itis to be understood from ‘the foregoing
description that during adjustment of the eccen-
tric device, relative angular motions are sebt up
‘between: (@) the actuating shaft 24 and the inner
cylindrical element 56, (b)- the inner cylindrical
element 56 and the outer cylindrical element 59,
and (c).‘the. outer cylindrical element 59 and
‘the shaft' 24. As .a convenient means for indi-
cating the amount of adjustment of the eccentric,
.suitable calibrations are provided. on. the inner
face 83 of the balance wheel 25 t0 cooperate with
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an indicating mark 84 on the frame of:the sewing :

machine (Fig. 1).

The manner in which the component elements
of the eccentric unit cooperate to establish the
eccentricity is shown by Figs. 9-12... Fig: 9 shows
the relative angular positions of the elements at
zero eccentricity. This. setting corresponds.to-a
stitch length of zero-inh which no work advancing
motion is ‘imparted. to the feed-dog.” Figs. 10
and 11 show the relative positions of the elements
for providing ' approximately . twenty-two and
fourteen stitches per inch, respectively.” Pig.-12
shows ‘the relative positions-for the maximum
eccentricity attainable by-the. illustrated device,
which corresponds to approximately five and one-
half stiteches per inch in the illustrated machine.

Referring to the diagrams, it will be noted that
letters are used to identify geometrical points, as
distinguished from numerals which —identify
mechanical elements. ~The letter s is the geo-
metrical center of -the shaft 24, i is the geomet-
rical center of the inner cylindrical element 56,
and o the geometrical ecénter of the outer: cylin-
drical element 53, 'The center of rotation of the
shaft 24-is, of course, coincident with its geo-
metrical center s.- The center of adjusting rota-
tion of the inner cylindrical element 56 (because
it is"rotatably mounted on the shaft 24)-is-the
geometrical center s of that shaft. ‘It follows
that the cuter cylindrical element 59 (because it
is rotatably mounted upon the inner cylindrical
element 56) -has for its center of rotation the
geometrical center ¢ of the inner cylindrical ele-
ment. - It should be noted that -the centers’ of
rotation i and o have significance only during
adjustment of the eccentric device, since the.driv-
ing operation of the eccentric is performed with
the three elements 24, 38 and 59 locked together
to form a unitary structure whose center: of
rotation is the center 5 of the actuating shaft 24.

The eccentricity of a circular element is by
definition the linear distance between its center
of rotation and its geometrical center.. Thus the
distance s—i, is. the eccentricity of the inner
cylindrical element 58 with respect to the shaft
24, ‘The distance i—o is. the eccentricity of the
ocuter cylindrical element 59 with respect to.the
inner cylindrical element 88, . The vectorial sum
of ‘these distances is s—o0, which represents .the
resultani or total eccentricity of the adjustable
eccentric unit. When the eccentricities s—i and
i—o0 (which are equal in magnitude in this unit)
are opposed as in Fig. 9, the rssultant. eccen-
tricity is zero and the center of rotation s and the
geometrical center o are in coincidence. "In Fig,
12, which is the maximum adjustment. for the
llustrated unit, the eccentricities. s—i and z—o
add vectorially to. produce the resultant $—o0.

If the line joining the center of rotatxon and
the geometrical center of either eylindrical ele-
ment be extended, the intersection of the line
with the periphery of the element will be. the
point farthest from the center of rotation. = This
point is termed the “high-point,” -In Figs. 9-12,
ho, represents the high-point of the outer cylin-
drical element 58, 7 the high-point of the inner

cylindrical element 58, and H the resultant high- .

point of the two combined ‘eccentricities, found
by extending the resuliant line s—o.

Tn Fig. 9 the distance s—o is zero, therefore,
no high-point M exists. In: Fig. 10 the shaft 24
has been “rotated counterclockwise twenty-two
degrees. 'This amount of shaft rotation, because

24 andthe outer cylindrical element 56, has caused

* the ‘latter: to rotate in.the same: direction for

10

thirty-eight degrees.  The high-point H, which
began ‘its ‘generation at the point.d, has been
rotated sixteen degrees in the direction of rota-
tion of the shaft.’! The relative motion, or net.
angular displacement, between the shaft 24 and
the high-point H is, therefore, six degrees. 'This
angular displacement represents a change in the
timing of the work-advancing component of the
feed-dog motion for the reason that dll of the
sewing machine mechanism; except that which

.. is concerned with the work-advancing movement

of the feed-dog; has been displaced in proportion
to the twenty-two degrees of rotation of the arm
shaft 24;"while- the feed-dog has been  displaced
in proportion-to the sixteen degrees of rotation

_ of the high-~point H:
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of the action of the previously descnbed motion~ .

‘modifying driving connection between the shaft

3

In Fig 11 the'shaft 24 has been rotated counter-
clockwise thirty-two -degrees ‘from the position
illustrated in Fig. 9, which through the motion-
modifying means has caused forty-eight degrees
rotation of the outer cylindrical element 59.° The -

. high-point ¥ has 'been rotated twenty-three:de-

grees, leaving a net angular displacement of nine
degrees between the point H and the shaft 24.

In Fig. 12 the shaft has been rotated counter-
clockwise ninety-three degrees, thereby.causing
one hundred’and fifty degrees rotation of the
cuter element 59, the result of which is seventy-
five degrees of rotation of the high-point H. ‘The
difference between the angular rotation of the -
shaft 24 and the high-point H is eighteen degrees
which is'the maximum relative displacement pro-

5 vided by the illustrated eccentric device.

The angular rotations of each of the three ad-
justing elements including the shaft 24, the inner
cylindrical element. 36, and the outer cylindrical
element. 59, ‘are shown in the diagrams to be
measured with respect to a fixed point, such.as -
the frame of the sewing machine. It should be
noted, however, that adjustment of the eccentric
device depends upon the relative rotation of each
of the three elements with respect to the other
two. Thus it is possible to adjust this-eccentric
device with identical results by holding stationary
the shaft 24 and rotating the inner cylindrical
element 66 by means of its flange portion 69.. The
absolute angular rotations, i. e. rotations with re-
spéct to a fixed point, will be changed, hut the
relative rotations between the three elements as
well as the displacement of the high-point M with
respect to the shaft 24 will be unchanged. Like-
wise similar adJustmg results could be obtained
by holding . statlonary the outer cylindrical ele~
ment 59 and setting up relative adjusting rotation
between the sha,ft 24 and the inner-cylindrical ele-
ment 56, This would involve the simple structural -
modlﬁcatlon of mtelohangmg the :distance .be-
tween the pin’ 66 and the center of the shaft 24

'with the distance between the pin 62 ‘and. the

center 0f the shaft.. Also the flange portion §9
should then Be-shifted to the outer cyhndrlcal
element 59 thereby to cooperate ‘with the releas-
able locking .mechanism .in securing the - outer
cyhndrlcal element against rotation.during ad-
justment. Because. of the: simplicity of this. al-
ternatlve construction no'illustration is believed
necessary..

It should also be noted that any rotation of the
inner cylindrical elefrient 56 relatively to the outer

‘cyhndmcal element. 59 will result in limited rela-

tive movement.between the outer cylindrical ele=
ment 59 and the-shaft 24.. This motion. is caused
by the fixed eccentricity of the inner cylindrical L
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element 56 with respect to’theshaft-and.cannot

be.eliminated. . The effect: is.illustrated:by Fig.:9

of the U. 8. patent of A. Grieb, No. 1,605,937.
The instant invention, however, is distinguishable
in that it concerns relative movement between
the shaft 24:and the outer cylindrical element. 59
in addition to that causedby the:fixed eccentricity
of the inner cylindrical element 56 with respect
‘to the shaft.

Having thus set forth the nature of ‘the inven-
tion, what I claim herein is:

1. In a sewing machine having a frame, a shaft
rotatably mounted in said frame; and mechanism
adapted to be actuated by said shaft; an adjust-
able eccentric unit comprising a plurality - of
eccentrically apertured cylindrical elements fitted
one within the other upon said shaft; releasable
means for holding said shaft and cylindrical ele-
ments in fixed angular relation, and unitary ad-

Justing. mechanism for said eccentric:unit. com- -

prising motion-modifying driving linkage opera-
tively associated with said cylindrical elements.

2.1In a sewing machine having a frame, a shaft
rotatably mounted in said frame, and mechanism
adapted to be actuated by said shaft; an eccentric
unit mounted upon said shaft comprising an inner
cylindrical element eccentrically apertured and
thereby rotatably mounted upon the said shaft,
an outer cylindrical element eccentrically aper-
tured and rotatably mounted thereby upon the
sald inner cylindrical element, and unitary means
for adjusting said eccentric unit, comprising
motion~-modifying driving connections for effect-
ing relative angular rotation between said shaft,
inner cylindrical element, and outer cylindrical
element in which the outer cylindrical element is
rotated relatively to the inner cylindriesl element,
the inner ¢ylindrical element is rotated relatively
to the actuating shaft, and the shaft is rotated
relatively to the outer cylindrical element by an
amount exceeding that which is caused by the
fixed eccentricity of the said inner eylindrical ele-
ment with respect to the actuating shaft.

3. In a sewing machine having a frame, an
actuating shaft rotatably mounted in said frame,
and mechanism adapted to be actuated by said
shaft; an adjustable eccentric unit mounted on
said actuating shaft and comprising, s rotatable
inner cylindrical element eccentrically apertured

to accommodate said actuating shaft, a rotatable

outer cylindrical element eccentrically apertured
to accommodate .said inner cylindrical element,
and unitary adjusting means comprising motion-
modifying driving connections for effecting rela-
tive angular rotation between ‘the  said shaft,
inner cylindrical element, and outer cylindrical
element, in which the shaft is rotated an absolute
angular distance exceeding:' that of. the inner
cylindrical element, and the outer cylindrical ele~
ment is rotated an absclute angular distance ex-
ceeding that of the shaft plus that rotation of the
outer cylindrical element which is caused by the
fixed eccentricity of the inner eylindrical element
with respect to the shaft,

4. In a sewing machine having a frame, a shaft
rotatably mounted in said frame; and mechanism
adapted to be actuated by said shaft; an adjust-
able eccentrie unit mounted upon said shaft, com-
prising an inner cylindrical element eccentrically
apertured to accommodate the said shaft, an
outer cylindrical element eccentrically apertured
to accommodate said inner cylindrical element,
and adjusting mechanism for said eccentric unit
comprising a motion-modifying driving connec-
tion between the said shaft and ‘the outer cylin-
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8
dricalvelement; for establishing rotation therebe-
tween by an amount differing from: ‘that-caused
by:the: fixed: eceentiricity of the inner cylindrical
elementowith respect to the:shaft,

9. In:a:sewingmachine having a_frame, a shaft
rotatably:mounted in:said frame; and mechanism
adapted to-be actuated by :said shaft;-an adiust-
able eccentric unit comprising-an-inner-eylindrical
element eccentrically::apertured and -rotatably
mounted thereby -upon said. shaft, an-outer cy-
lindrical element eccentrically apertured and ro-
tatably mounted thereby upon the said.inner ‘Cy~
lindrical .element, :and unitary adjusting mecha-
nism.-for.:said. -eccentric; comprising -a- motion~
modifying driving connection between the said
shaft and the said inner cylindrical element.

+6. In.a sewing machine having. g frame,.an
actuating shaft.rotatahly mounted in said frame,
and mechanism adapted to be.actuated by.said
shaff;. an eccentric unit mounted upon said.shaft
and.comprising:.an-inner cylindrical element :ec-
cenfrically apertured .and thereby. rotatably
mounted upon: said shaft, an outer cylindrical
element eccentrically. apertured and rotatably
mounted thereby upon the said inner cylindrical
element, and. unitary adjusting means for said
eccentric .unit comprising . a motion-modifying
driving, connection between said inner and outer
cylindrical elements. )

7. In asewing machine having a frame, a.shaft
rotatably mounted.in said frame, and mechanism
adapted to.be actuated by said shaft; an adjust-
able eccentric unit mounted upon said shaft,.said
eccentric unit comprising an inner cylindrical ele-
ment-eccentrically apertured to accommodate the
said. shaft, an outer cylindrical element eccen-
trically apertured to accommodate said inner cy-
lindrical element, releasable means for Jocking
one of said cylindrical elements to.said frame, angd

» a'unitary means for adjusting said eccentric unit

comprising  a' motion-modifying driving conneec-
tion between the other of said cylindrical ele-
ments and the said shaft.

" 8. .In a sewing machine having a frame, a shaft
rotatably mounted in said frame, and mechanism
adapted to be actuated by said shaft; an adjust-
able eccentric unit comprising an inner cylindrical
‘element . eccentrically apertured and rotatably
mounted thereby upon said shaft, an outer cylin-
drical element eccentrically apertured and rotat-
ably. mounted .thereby upon the.said inner cylin-
drical element, a collar mounted upon said shaft,
2 pin eccentrically . disposed with respect to the
said shaft, a connecting link slidably mounted in
said collar and pivotally constrained by said pin,
and an operative driving connection hetween said
link and said outer cylindrical element,

' 9. In 2 sewing machine having. a frame, g shaft
rotatably mounted in said frame, and mechanism
adapted to be actuated by said shaft; an adjust-
able eccentric unit comprising an inner cylindrical
element eccentrically apertured parallel to .its
center-line and rotatably mounted thereby upon

‘the said shaft,. an outer cylindrical element ec-

centrically apertured parallel to its center-line
and-rotatably mounted thereby -upon. said inner
cylindrical element, a collar mounted. upon said

Sshaift, a pin eccentrically disposed with respect to
‘the center of said shaft, a sonnecting link slid-

ably mounted in said. collar. and pivotally con-
strained by said. pin,.and. an operative driving
connection between said link and said inner cy-
Iindrical element.

10.) In a sewing machine having 4 frame, s, shaft

rotatably mounted in said frame, and mechanism
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- adapted to be operated by said shaft; an adjust-
able eccentric unit comprising an inner cylindrical
element eccentrically apertured and rotatably
mounted thereby upon said shaft, an outer cylin-
drical element. eccentrically apertured and rotat-
ably mounted upon said inner cylindrical element,
releasable locking means for securing said shaff
and cylindrical elements in fixed angular relation,
a transversely channeled collar mounted on' said
shaft, a connecting element slidably mounted in
said collar, a pin carried by said inner cylindrical
element and operatively connected to said con-
necting element, a pin carried by said outer cy-
lindrical element and operatively connected to
said connecting element.

RALPH E. JOHNSON.
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