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9 Claims.

This invention relates to belt shifters, and more
particularly to devices for shifting V-belts from
one to another position on step pulleys for speed
changing purposes.

Various devices have been perfected hereto-
fore by means of which flat belts may be shifted
from one to another position on flat stepped pul-
leys. However, there has not been developed up
to this time any satisfactory device by means of
which V-belts may be shifted on stepped V-
pulleys. One of the obvious difficulties en-
countered in attempting to shift V-belts has
been the fact that the pulleys therefor are
flanged, and that the driving force is effected
by engagement between the sides of the V-belt
and the inner faces of the pulley flanges, with the
belt seating within the V-pulley in a manner to
prevent lateral displacement thereof. - Hence
when one of the respective step pulleys is shift-
ed toward the other to loosen the V-belt, the
movement must be of substantial amplitude for
the belt to clear the pulley flanges and to ride
‘over the flanges of both of the pulleys to which
the belt is to be changed. This means that the
belt is shifted hodily with respect to. both pul-
leys, so that some external means is necessary to
confine it and maintain it in position to be re-
set. Also, a V-belt will normally take a circu-
lar position, -so reducing the spacing between
centers. of pulleys normally results merely in
outward bowing of the belt between the pulleys
with at least a portion thereof remaining in the
grooves of the V-pulleys.

It is the primary object of this mventlon 1o

provide means for overcoming these difficulties :

and solving the problem of shifting a V-belt in
a controlled manner from one step of a step
pulley to any other selected step of said pulley.

A further object of this invention is to pro-
vide a device of this character having means
for shifting one of a pair of step pulleys, to-
gether with means for enveloping and confin-
ing the V-belt in accurate desired position re-
leased from and clear of the opposed step
pulleys.

A further object is to provide a belt shifter
having means for releasing a belt from a pair of
complementary step pulleys, means for holding
the belt in controlled position clear of said pul-

leys, and means for shifting said last named -

means to a position in register with selected
complementary steps of said pulleys prepara-
tory to operation of said first named means to re-
turn said belt to operative relation to said pul-
leys.
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A further object is to provide a device of this
character having a stationary and a shiftable
step pulley, with a belt retaining envelope com-
prising a pair of normally spaced parts, said en-
velope including one portion which is shiftable
with the shiftable step pulley to a position ad-
jacent to the other part of the envelope for
closing said envelope.

A further object is to provide a device of this
character with a normally open multi-part belt
retaining envelope having one part shiftable with
a shiftable step pulley between open and closed
positions,  said envelope having an interior
perimetral dimension when closed which is sub=
stantially equal to the outer perlphera,l dimen-
sion of a belt, whereby, when said envelope is
closed, a V-belt will be confined in said en-
velope clear of said step pulleys by virtue of the
natural tendency of a V-belt to assume a circu~
lar shape when released from tension.

A further object is to provide a novel, simple,
and comparatively inexpensive device of this
character which is positive and trouble-free in
operation.

A further object is to provide a device of this
character which is adapted for operation and
control from a control station remote therefrom.

Other objects will be apparent from the de-
scription and appended claims.

In the drawings: _

Fig. 1 is a view of the device in front elevation.

Fig. 2 is a view of the device in side elevation.

Fig. 3 is a view of the device in front eleva-
tion in belt releasing position with parts shown
in section.

Fig. 4 is a side elevation of the device in ‘belt
releasing position with parts broken away.

Fig. 5 is a fragmentary side elevation of the
devme illustrating the belt shifter in a.nother
posﬂ;lon

Fig. 6 is a side elevation of the ‘device with

‘parts shown in section illusfrating the belt in

changed driving relation to the pulleys. )

‘Fig. 7 is a transverse horizontal sectional view
of the device taken on line T-—T of Fig. 1.

Fig. 8 is a transverse horizontal sectional view
of the device taken on line §—8 of Fig. 1.

Fig. 9 is a sectional view similar to Fig. 8, but
llustrating the application of the device to the
use of double V-helts.

Fig. 10 is an enlarged detail sectional view
taken on line 10—I(0 of Fig. 2.

Fig. 11 is a fragmentary front elevational view
of the device provided with control means oper~
able from a remote point.
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Fig. 12 is a fragmentary view of the device
with remote control means taken in side ele-
vation, and with parts broken away.

Fig., 13 is a fragmentary rear elevation of a
portion of the device including the remote con-
trol mechanism.

Referring to the drawings which illustrate the
preferred embodiment of the invention, the nu-
meral 20 designates a suitable base upon which
the device is adapted to be supported. Mounted
upon this base 20 is an upright guide member 21.
A second wupright guide member 22 extends
parallel to guide member 21 in spaced relation
thereto and is secured thereto by bolts 23 ex-
tending through spacers 24 positioned between
said guide members in spaced relation along the
height of said guide members 21 and 22. The
guide members are preferably elongated flat bars
of substantial width. As best illustrated in Fig.

1, the guide member 21 extends above the height :

of the guide member 22.

At a position between the upper ends of the
guide members a suitable bearing 25, constituting
a spacer for said guide members, is secured to

said guide members by securing members 26. y:

Bearing 25 has a sleeve 2T projecting therefrom
and journals a horizontal shaft 28 passing cen-
trally between the guide members 21 and 22. The
rear end of shaft 28 mounts a suitable V-pulley
29 for a V-belt 30 which extends to the drive
means for the device. Upon the opposite end of
the shaft 28 is mounted a step pulley comprising
a plurality of V-pulleys 31, 32, 33 and 34, of pro-
gressively increasing size from outer to inner end,
with the inner face of the innermost pulley 34
spaced slightly forwardly from the front vertical
edges of the guides 21 and 22.

In spaced relation below the bearing 25,.a bear-
ing 35 is slidably mounted between the guides 21
and 22. Bearing 35 is retained against lateral
movement on the guide members by means of
end plates 36 and 37. Bearing 35 mounts a sleeve
38 which projects rearwardly therefrom and

journals a shaft 4 which mounts a pulley 39°

over which is adapted to run an upwardly di-
rected belt 40 extending to the work to be driven
by the device. The forward end of shaft 41
mounts a series of V-pulleys 42, 43, 44 and 45,
whose flanges are aligned with the flanges of
pulleys 31 to 34 respectively. Pulleys 42—A45 are
of decreasing size from outer to inner end, with
the difference in the size thereof being comple-
mentary to the difference in the size of the pulleys
31—34. ‘

A spacer member 45 connects the upper ends
of the guides 21, 22, and a horizontal guide pin
47 is fixedly carried by spacer 46 and projects
therefrom- at its ends.. The guide pin 47 has a
plurality of recesses 48 formed in equi-spaced
relation along its length at its forwardly project-
ing end for purposes to be hereinafter set forth.
A sleeve 49 is rotatably mounted upon the rear
end of pin 471 and has fixedly connected thereto
an operating arm 50. A link 51 is also fixedly
connected with the sleeve 48 and with lever 50,
and extends downwardly therefrom. Link 5{ is
provided with a cut-out 51’ adapied to fit freely
around the shaft 28. At its lower end the link
5§ is pivotally connected with a screw threaded
member 52 by means of bolt 53. A turn buckle
54 is threaded on the lower end of member 52,
and a second threaded member 55 is threaded
in the opposite end of the turn buckle and is
pivotally connected with- the end plate 36 of the
bearing 35 by bolt 56. '
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It will be seen that the link 51 constitutes one
part, and members 52 and 55 constitute the other
part of a toggle member whose center pivot is
member 53. Hence, when the lever B0 is lifted
upwardly from the position illustrated in Fig. 1
to the position illustrated in Fig. 3, the link 51
will be pivoted about the pin 471 to an angular
position with respect to the vertical which raises
and pivots the other toggle part 52—58%5 to raise
the bearing block 35 guided by the guides 21, 22.
In this way the pulley 39 and the step pulley
4245 are both raised to release the respective
belts trained thereover.

A Dblock 57 is rigidly secured between the guides
21, 22 at the lower end thereof and rigidly mounts
a second guide pin 58 parallel to the pin 47.
A sleeve 59 is slidably mounted on pin §8, and a
sleeve 60 is slidably mounted upon pin 41. These
sleeves 59, 60 have rigidly connected thereto a
rigid rectangular frame member comprising hori-
zontal upper and lower horizontal bars 61 and a
pair of spaced vertical bars 62. Racks 63 are
rigidly carried by the upper and lower ends of
the frame 61-—62 to extend parallel to the pins
A1—58. These racks mesh with gear segments
64 fixedly mounted on a vertical shaft 65 which
is journaled in bearings 66 carried by guide 22.
At the upper end thereof the shaft 65 mounts a
suitable operating lever 67.

Hence it will be seen that when the lever 67
is operated, the shaft 65 rotates to rotate the
gears 64 and longitudinally shift the racks 63 for
movement of the frame 61—62 upon the guide
pins 47—58. As best illustrated in Fig. 10, the
upper frame member 61 carries a block 68 adja-
cent pin 47 having a bore 69 therein extending
transversely of pin 41. Bore 68 receives a coil
spring 10 whose outer end bears upon a set screw
11 threaded in block 68. The opposite end of the
bore 69 terminates adjacent the sleeve 60, which
has a passage 12 therein registering with bore
69 for reception of a ball 73 pressed upon by
spring 18. The ball 13 normally seats within one
of the recesses 48 of the pin 471 for the purpose
of accurately positioning the frame 61—62.

A Vv-belt 14 is normally trained about comple-
mentary steps of the step pulleys 31, 34, 42—45,
and the portion thereof adjacent the upper step
pulley 31—34 passes through a part of a retainer
or envelope fixedly carried by the upper part of
the frame 61—82. This envelope portion com-
prises front and back walls 76 which have open-
ings 16 therethrough concentric with the shaft
28 and of a diameter slightly larger than the
diameter of the.largest pulley 34 of the upper
step pulley. The envelope portion also has end
walls 171 of a width such that the inner faces of
the walls 15 are spaced apart a distance slightly
greater than the maximum transverse dimension
of the belt T4. The side walls 1T of the envelope
merge in a rounded portion 18 concentric with

‘shaft 28 at the upper end of the envelope. The

lower ends of the front and back plates 75 of the
envelope portion are provided with semi-circular
recessed edges 19 of the same diameter as the
openings T6.

A lower envelope portion 80 is slidably mount-
ed upon studs 81 parallel to studs 47—58. Shafts
8f are carried by the lower enlarged end por-
tion 82 of end plate 31 of bearing 35. The en-
velope portion 80 is provided with vertical guide
flanges 83 seating on the inner vertical edges
of the upright frame members 62 for sliding
movement thereon. The guide member 80 has a
channel shaped portion 84 of the same width as
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the upber portion of the envelope, and is.of semi-
circular form concentric with shaft 4f. 'The in-
ner .diameter of channel portion 84 is slightly
larger than the diameter of the largest pulley
A2 of the lower step pulley 42—45,

The operation of the device is .as follows: Figs.
1 and 2 illustrate-the operative driving position
of the device, with the drive belt 174 seated in and
tensioned.on complementary steps of ‘the two step

pulleys to impart driving rotation from the drive:

shaft 28 to the driven shaft 41. Assuming that
it is desired to shift the belt from one to another
position on said step pulleys for the purpose of
changing the speed of the driven shaft &1, the
lever 58 is first raised to the position illustrated
in Figs. 3 and 4. In-this pesition, the toggle b,
82,85 has been pivoted to raise the bearing '35
journaling the shaft 41. At the same time the
lower envelope portion 88 and the studs 81, both
carvied by bearing 85, are also raised an equal
amount. The parts are so proportioned and ar-
ranged that when the lever 50 reaches the up-
per limit of its movement, the upper edge of the
lower envelope portion 80 will be brought sub-

stantially into engagement with the lcwer edge of -

the envelope 15, 77 to close said sectional en-
velope. Also, it will be -observed that in this
- closed envelope position the semi-circular edge
portions 79—84 of the upper and lower -envelope
portions, respectively, are positioned in substan-
. tially circular relation as best illustrated in Fig. 3.

By virtue of the cross sectional configuration
of a V-belt, the same has a tendency to -assume
circular shape when released from tension.

Hence, as the tension on the belt 74 is released .

by the raising-of the shaft &1 and associated parts,
the belt 14 will first tend to expand laterally and
into engagement with the sides 17 of the sta-
tionary portion of the envelope, and thereafter
as the vertical upward movement of the shaft
41 and associated parts is-continued, the belt will
tend to assume the shape of the closing envelope
until it bears completely against the envelope
at walls 77, 78 and 84 thereof throughout its en-

tire outer periphery when the envelope is fully.

closed. For this purpose it will be understood
that the amount of movement of the shaft 4i
will be carefully calculated relative fo the size
of the envelope parts, so that the inner cir-
cumference of the complete envelope at ils closed
position will subkstantially conform with the di-
mension of the exterior perimeter of the belt 14.

Hence, when the shaft 44 has been raised
to uppermost position as illustrated in Fig. 3,

the belt 14 thereof will be fully confined -within ;

the closed envelope and will be prevented from
lateral movement with respect to the step pul-
leys 34, 85 from which it has just heen released,
as illustrated in Fig. 2 and Fig. 4. The elonga-
tion of the upper part of the envelope at the
walls 15 obviously prevents the lateral displace-
ment of the belt T4 during the interval between
initial belt releasing movement and complete
closing of the envelope, at which time the belt
assumes the position illustrated in Fig. 3.

It will be observed from Fig. 3 that the dimen-
sion of the parts is such that the inner circum-
ference of the belt 74 at the upper and lower
bends thereof is greater than the circumference
of the largest step pulleys 34 and 42 of the up-
per and lower step pulleys. Ience the belt is
confined in g position whereby the lever 87 may
be swung to any desired position. As illus-
trated in Fig. 5, this lever may be swung to shift
the envelope upon the pins 47—=588 to outermost
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position in register with the -outermost pulleys
31—42 of the two step pulleys. For the pur-
pose of assuring accuracy of positioning, it will
be observed that, as the frame 62 and the-en-
velepe carried thereby are shifted, by operation
of the lever 87, the ball 13 will seat successively in
the recesses 48 of the pin 47, and by this means
the operator is enabled to tell when he -has
reached the precise position desired for the par-
ticular helt setting which he is selecting.

Therefore, when the ball 18 seats in the desired
recess 48, movement .of the lever 87T is stopped
and thereupon the lever &0 is shifted downward-
1y ‘to expand the toggle 51, 52, 8§ to the position
illustrated in Figs. 1 and -6, thereby lowering the
shaft 41 to a point where the belt-is tensioned
upon the pulleys 3{—~42 and is in position for
driving said pulley and the shaft 4.

From the above it will be seen that the de-
vice is simple in its operation since it regquires
only the manipulation of two levers 58 and 67
in proper sequence. The loosened belt 74 is fully
confined and prevented from displacement from
alignment with the pulleys from which it has
just been released. The desired setiing. of the
envelope may be quickly and accurately made
guided by the impulses imparted by the seating of
the spring pressed -ball 13 in recesses 48 when the
envelope has reached a position in register with
any one of the steps of the step pulley.

The device is not limited to the utilization of
a single pulley but may, as illustrated in Fig. 9,
be used for application to .constructions where
multiple belts 14 .are required for the transmis-

sion of -a greater amount of power than g single

belt can transmit. For this purpose the envelope
is constructed as above illustrated, with the ex-

-ception that it is-of a width to receive two belts

side by side therein, and is provided at the cen-
ter of its interior with a-guide ridge ‘98, for
properly spacing said belts to permit their auto-
matic re-seating upon the double pulleys &i or
92 after the envelope has been shifted into regis-
ter therewith,

In the event it is desired to control the oper-
ation.of the mechanism as described akove from
a remote point, mechanism for that purpose, as
best illustrated in Figs. 11 to 13 inclusive, may
be employed. The shaft 65 has mounted on its
upper end a socket {89 which is connected by
a: suitable link 18{ with a shaft 182 exfending
to the remote control station, said shaft 182
having a socket 103 of a construction comple-
mentary to socket 198. The parts {98, 481 and
183 are pivotally interconnected to constitute a
universal joint, whereby rotatien :of the shaft
1082 at the.control station will equally rotate the
shaft 65. A shaft 164 may also extend from the
control station, and mounts at its end a socket
{185 connected with a link {88 in turn connected
with a socket 187 for the purpose of controlling
means for raising and lowering the pulley shaft
41, Sockets 105, {86 and 187 are pivotally in-
terconnected to constitute a universal joint for
transmitting to a shaft 188 mounting socket 187
the rotation imparted to the control shaft 184,
Shaft (88 is journaled in the guide 22 and
mounts thereon a lever {58.

A pair of vertically spaced hkecits (i extend
centrally between the guides 21 and 22 below
the bearing 28, and seat in vertical notches 111
of a block 112 positioned between the guides 21
and 22. A bearing (13 is mounfed in the block
112 and journals a shaft {14 parallcl to shaft 28
and positioned therebelow. At the front end of
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the shaft {14 is mounted a V-pulley {15 adapted
to be driven by a belt 116 which also runs over
a pulley 1T mounted upon the shaft 28 between
the front edge of the frame parts 21, 22 and the
adjacent step pulley 31—34. Hence it will be
observed that the shaft 114 is constantly ro-
tating.

Adjacent the upper and lower ends of the
block 112 are provided guide passages (18 in
which ping {19 are slidable. Pins {19 are pivot-
ally connected at {20 with the ends of the lever
i09. Each of these pins {19 has a projection
{21 in the nature of a cam projecting from its
outer end. The lever 109 swings between limits
which normally positions one of the pins Fi9 re-
tracted and the other pin 119 extended, as best
illustrated in Fig. 12 where the lower pin is
retracted and the upper pin is extended. It
will be understood that the position of the lever
will be shifted to reverse the parts which are re-
tracted and extended by rotating shaft 108.
Spaced downwardly from the upper pin ti19 is a
recess {22 receiving a spring {23 which presses
outwardly upon a ball (24. A fly wheel 126 is
journaled upon the bearing i13 at the rear there-
of and has a pair of diametrically opposed re-
cesses 125 formed in its inner face. Ball 124
is normally spring pressed into one of the re-
cesses 125. At one point in its periphery, pref-
erably radially aligned with recesses 125, the fly
wheel 126 is provided with a radial socket in
which is slidably mounted a pin {21. Pin 127
has a reduced neck portion 128 and a head 129.
An endless coil spring 138 seats in a notch in
head 128 and in a groove formed in the fly wheel,
and serves to provide means for normally urging
the pin {27 radially inwardly. As illustrated in
Fig. 12, the cam projection 121 of one of the
pins 119 is normally seated under the head {29
to hold the pin 127 in its outermost position.
The outer face of fly wheel 126 is concentrically
recessed, and the inner end of pin 127 extends
to said recess when the projection 121 seats under
the head 129 of said pin 121.

Fixedly mounted upon the shaft |14 within the
recess formed in the cuter face of the fly wheel
126 is a rotating disk t31f which has a plurality
of notches 132 positioned in equi~-spaced relation
therearound.

A link (33 is pivoted by a pin (34 to the fly
wheel 126, and at its lower end is pivoted at 135
to the lower bearing 35 which mounts shaft 41.

The parts are illustrated in Fig. 12 in their
normal or rest position with the bearing 35 po-
sitioned at its belt tensioning or lowermost posi-
tion. If it is desired to release the belt tension,
the shaft 104 is rotated to thereby rotate shaft
108. The rotation of shaft 108 pivots lever {09
from the position illustrated in Fig. 12 to the op-
posite position thereof to retract the uppermost
pin (19 and to extend the lowermost pin [i8.
The retraction of the uppermost pin 119 permits
the spring 130 to urge the pin {27 inwardly
against the periphery of disk 131, so that it may
seat in the first notch of the constantly rotating
disk (32 which registers therewith: The seating
of pin 127 in said notch provides'a driving con-
nection between the constantly rotating disk 131
and the fly wheel 126. The subsequent rotation
of the fly wheel 128 serves to shift the Iink 133
to raise the upper end thereof to a belt releas-
ing position as will be understood. As the disk
approaches belt releasing position, which is dis~
placed 180 degrees/fr’om its initial position, the
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cam projection 121 of the lowermost pin 119 seats
under the head 129 to urge the pin 127 radially
outwardly - for release thereof from notch (32.
This occurs slightly before the lowermost recess
125 in the fly wheel comes opposite the spring
pressed ball 124, so that when a full half revolu-
tion of the fly wheel has occurred, the ball 124
will press into the adjacent fly wheel recess 25
to stop the fly wheel at a position exactly 180

.degrees from the starting position. In this way

it will be observed that the belt tension upon
drive belt 74 may be released by operation of
a control extending to a point remote from the
device.

Thereupon the shaft 102 may be rotated to shift
the envelope for belt 14 to desired position rela-
tive to the step pulleys, and then the shaft {04
at the control station may be again rotated to
return the lever 109 to the position illustrated in
Fig. 12. Thereupon the lowermost pin (19 is re-
tracted to permit the pin {27 to seat in a notch
132 in constantly rotating disk 131 for effecting
driving connection between the fly wheel 126 and
said disk 131, which rotation is limited to 180
degrees to position the parts as illustrated in Fig.
12, by virtue of the release of pin 127 by the cam
projection (2f of the upper pin {19 as will be
obvious. This constitutes a simple and effective
means for controlling the belt shifter from a re-
mote station, and has the advantage of simplicity,
inexpensive construction, and positive mechanical
operation.

I claim:

1. The combination with a support mounting
a pair of complementary flanged step pulleys in-
terconnected by a V-belt, wherein at least one
of said pulleys is shiftable cn said support be-
tween belt tensioning and belt releasing positions,
of means for shifting said belt between selected
steps of said pulleys comprising a guide on said
support parallel to the axes of said pulleys, a
frame shiftable on said guide and arranged paral-
lel t0 the plane of said belt, and a two part belt
confining member carried by said frame, one part
of said confining member being fixed on said
frame and the other part being slidable on said
frame and means connecting said shiftable con-
fining member with said shiftable pulley, the
parts of said confining member being positioned
adjacent each other in belt releasing position to
constitute a unit in which said belt nests clear of
said pulleys to accommodate shifting of said frame
and confining member to any selected position
relative to said pulleys and guide.

2. A belt shifter comprising a support, a pair
of spaced complementary flanged step pulleys,
means fixed on said support and journaling one
pulley, a carrier shiftable on said support for
journaling the other pulley, a V-belt connecting
said pulleys, a belt retainer juxtaposed to said
first pulley and shiftable on said support in a
path parallel to the pivot axes of said pulleys,
a second belt retainer normally spaced from said
first retainer and shiftably mounted on said car-
rier in a path parallel to the pivot axes of said
pulleys, and means for equally shifting both re-
tainers, at least one of said retainers being elon-
gated to extend adjacent to the other retainer
when said retainers and pulleys are disposed in
belt releasing position, said elongated retainer
having openings in its sides concentric with and
larger than the largest step of the stationary pul-
ley, and the adjacent ends of said refainers having
complementary concave edges to form openings
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therebetween concentric with and larger than the
largest step of the shiftable pulley.

3. The combination with a support, a driving
shaft journaled in said support, a step pulley on
said shaft, of a carrier shiftable on said support,
a driven shaft journaled in said carrier, a step
pulley on said driven shaft, a belt trained over
said pulleys, a belt retainer juxtaposed to said
driving pulley and shiftable on said support in a
path parallel to the pulley axes, a second helt
retainer normally spaced from said first retainer
and juxtaposed to said driven pulley, said second
retainer being shiftable on said carrier in a path
parallel to the pulley axes, and selectively actuat-
able means driven by said driving shaft for shift-
ing said carrier to belt releasing position with
said second retainer juxtaposed to said first re-
tainer.

4. The combination with a support, a driving
shaft journaled in said support, a pulley on said
shaft, of a driven shaft, a bearing shiftable on said
support toward and from said first pulley and
journaling said driven shaft, a pulley on said
driven shaft, a belt trained over said pulleys, and
selectively actuatable means on said support
driven by said driving shaft for shifting said
bearing.

5. The combination defined in claim 4, wherein
said selectively actuable means comprises a rotat-
ing member driven by said driving shaft, a nor-
mally stationary member journaled concentric
with rotating member, a link pivoted to said last
named member and to said bearing, and normally
released clufch means carried by said normally
stationary member and engageable with said ro-
tating member.

6. The combination with a support, a driving
shaft journaled in said support, a pulley on said
shaft, of a carrier shiftable on said support, a
driven shaft journaled in said carrier, a pulley
on said driven shaft, a belt trained over said pul-
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leys, a normally rotating member journaled in
said support and having a driving connection
with said driving shaft, a normally stationary
rotatable member journaled on said support ad-
jacent and concentric with said normally rotat-
ing member, a link pivoted to said last named
member and to said carrier, means for effecting a
driving connection between said rotating and ro-
tatable members, and means carried by said sup-
port for disengaging said driving means upon pre-
determined rotation of said normally stationary
rotatable member.

7. The combination defined in claim 6, and
means for stopping rotation of said normally sta-
tionary member in predetermined position after
operation of said disengaging means.

8. The combination defined in claim 6, wherein
said normally stationary member is recessed and
said rotating member is notched and fits in said
recess, and said connecting means between said
members comprises a spring pressed pin slidable
radially in said normally stationary member and
having a head at its outer end, and a selectively
positioned cam slidable in said support and nor-
mally seating under said head.

9. The combination defined in claim 6, wherein
said drive connection between said rotating and
rotatable members is effected by a spring pressed
pin carried by said rotatable member, a pair of
cams slidably carried by said support in diametri-
cally opposed relation to said rotatable member,
one of said cams being normally projected in the
path of said pin and the other being retracted,
and means carried by said supports for shifting
said cams to reversed positions to release said pin
from one cam for engagement with said rotating
member while the rotatable member rotates a
half revolution to effect engagement of said pin
with the other cam.
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